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purposes be referenced 1in their
appropriate jocations within zhis manuai.
1.1
i . Lo . ,
" WARNING: If there 1is any possibility that the o1] being
i purified is contaminated with a solvent or fluid the
r vapors of which could be hazardous (toxicant, irritants,
tetc.). The purifier should not be used unless adequate
. precautions are taken to capture and vent away vapors in
a safe manner according to lccal codes and appropriate
« safety standards. Connect = suitabie outlet line (3/4"
P I.D. minimum) to the coalescing filter outlet. Use the
" hole in the side of the Trame cover for this Jurpose., If
tThe wvapor is particuiarly "AZArgous, 1t may Se necessarvy
LO discaonnect the cratn sscer Lo the
bumper/sump a 1y and scer liquid in
2 safe manner Thiz ary 1in order =
--——prevent Tn; citity mage; ¢
discomfor ons an
2 CAUTICN: Ble with tha
Buna-d o iing washers
and tloat Tor service
With most 1so suitabie
Tor c £ :
contace
with
Fvrauel
TK,J.:_)
net
viz i
CAUTION: 2o ncotm uss tihe cucTFtizr onoany Fliid which may
o€ contaminated with a Soivant 2r Tluid which <s
expicsive and/or flammabls. ~o 0T wase an oany Tluid
naving & Tlash soint naisw “a0 =. This cauniorn s
necessary TO rrevent the goss-- Pty of fire ceplosion
an G TnJury or damage S0 rersors and/or progsercy
1.4 CAUTION Before connecting =n- unit o the electricas
3 cik nt the ra CINTorms To HEMA 3-{9R.
A recep s wired and fused for the
G ase. F.oo3nd saperage | power
& S VAS T3 AMP. 21ngis nonasse)

WARNINGS AND CAUTIONS

The foilowing warnings and.cautions are stated here for
emphasis and will
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1.5 CAUTION: During purifier start o, it is impertant that the
"START*" button (located on the side of the electrical enclosure,
with a black or gray boot) rnot be held depressed longer than
three mirutes after the purifier is rurming successfully, The
"START" buttor must be released in order to activate the low
level shutdown switch and the coalescer pressure switch which
protect the entire unit freom improper operating conditions.
Under rno circumstarces may the purifier be operated for  an
extended period of time with the "START" button depressed. If
the unit will not cperate successfully after a reasonable pericd
of time (3 to 5 minutes), refer to trouble shooting, Section 8. 3,
in this marnual.

2.@ GENERAL INFORMATION, INTRODUCTION. AND SPECIFICATIONS -

Z. 1 GENERAL
This manual provides all necessary installation, cperation,
maintenance, trouble shooting, illustrated parts lists, and
repair procedures applicable to the portable fluid pur-tfier. A1
correspondence concerning the portable fluid purifier, whether it
be ordering of spare parts or technical information, should
include the systems part rnumber and serial number as showrn on the
identification plate attached to the urnit.

Z.& INTRODUCTION

Z. .3 The portable fluid purifier (herein .after called the

purifier) is desigred to remncove water, air, chlorinated
salvents, and sclid cormtaminmants from lubricating,
hydraulic, and heat transfer fluids. The murifier itself is
a portable system requiring ornly an noer space close hto =]
contaminated fluid reservoir and ready  access  to the
required elsctrical power (refer to Sectiocn &.35.

.21 CAUTION: The process  fluid must Se Ccompatibles with  tse

purifier seals, Refer to the CAUTION moxte iv paragraph .2,

2.3 BFECIFICATIONS
The following table lists the specifications applicable to +t5e
purifier,

FED. MFG. CODE Pall Land & Marine Corp. PAGE =

FLM-TM-85-20%

60047 Asumszamyor




(

| Jawoqsno m N . |
| >ﬁ paystLuJdng | M |
M 2q 019 sav0Y | | i i w
i CULYodUUD i | i S
_ D310 ! | Y
‘sduy g1 wT“ utw o gUg “ | m m ﬁ
9ZLsS JusyeLUq ‘ P/ - 3313n0 M i m i i =
ALnodLn | “FH00L | i _ | 98 e gTT: }
JO 8sny autL| | Ve Jdad toas | TphRoj m | 4 pagsy Y 5
Papuzuwoosy W BULL udnass ! peiossuuos , m m L N S A T] e
REEAN 3 UOLIONG | TeBUL M | m iTBB o
-5 YWIN 012 404 pajed .wmm;aA _ | Aotatotdde |
FVE- (Xxew) yabusT wadoJuoo ashnuy 80 pLhoys asoy | QO _ | uvgymET>m;mm
WEL2- (Xew) yapim 9 orldaoa. ! A9 LU CuLw st P _ e reen |
Z¥E- (Xew) quybley ‘o818 BYL | 1 . L-T8TUT | “s2{oa 0zt | 60 nj- | Bred om.; odotw s
| ! . ;
SNOISNIWIA "S1W .03y "S1W D3y w SIW,.D3Y | (NIW) (XVW) w CHILVY o "
TIVHIAO NOI1LO3INNOD NOTILOINNOD _ 43IM0d b 2YNSS3Idd IHNSSIY m W33 ¥3LTI4 | g i
¥3MOod 03713 | 3SOH | . L3NNI LITINT | JOYVHOSIA M & mm
Sl RS e e > = e == I e B @

! _. | w ﬁ ‘ecanlsy || £ mw
| _ _ od 4,081 || & @ ¢
| “, , MoLaq Jo || & wn
| ! : | ZeUWLSY Jod | & <3
| | | | 4,002 40 | ©
: ! | wtod yseiy | § /3
| m e BulLAey } o =
| | N-EBUNg Yaim i § 5
| | Tiigedwos | &
| | | | spto |
W ; “ | iagsuedy
m | ey 3 |

BH | M m (0.29) ButaeoLagny |

YsamWw 00l WS BH L, rZ “15d 0L . NSS oen : bl _ Poubbd "ot hedapdy |,
DVA w ! : ! m ~
NOIivH11Id ONILVYIdO (XVW) m (XVW) (Xvit) aivy i 1 M
W HINIVYHILIS-A HIGHWVHO Jdnssadd ” ALISOOSIA P NOLLeInOMIO _ (xVW) “dWIL ;o ddAL a1ntid _ Wr >
W_" L3INI WNNOVA | ADUVHOSIA . HNILvd3do | AN CULNY LTINT } o | =2

- - cmmem . s e L o e s s | (D)

monh<UHmHou&0 xMHmHz:& arnid uqnd_zo_ N




~ A~ 4
~oe e ]

= 2
U-O-L

~ o«

-

-~ . -~

K

~

= 1

NORMAL OPERATING PROCEDURES - GENERAL INFORMATION

Prior to
reservoir,

NOCKiNng up the curitier to 3 Zontaminated
refer to the WARNINGS and CAUTIONS in Section

If the purifier 4is :to pProcess a 7luid different from the
Tiuid previously used, the unit must undergo the special
flushing procedure in Section 7.0, If the purifisr 9s to
be used for the first time, check the top of the
functional +teast Srocedure RPLMS-PT-000¢ gnciosed as
Attachment II at the and of this manual) <o “ztsrmine the
fluid useg Jdurinc Factory tTestine I¥ the “zztory test
TTuld 1s not compatisiae Wi1th “he Tluidg =5 n= Trocessed,
TIUSh tThe uniT per TS INSTLrucTiIcNe Th Sect-on 7.0,

CAUTION: TeTare 2ngenisieg Tt E OB, THEYD ®he
b f fON 3 2
Sower w ol W g current
crote : . 1A Amp
B N para.
- A
conrect slecTr oan TUME TS A (27 Yalt. a0 -Z. =1ngle
phase, "I Amo power "ECeptacis conforming o tiEMa a— 1868,
Theck the opur-Fisr POWER N Tight, It sncuid te
energized. If 1 soes not energize, refer =35 2sc=ion 8.0
fTROUBLE 24207 4G
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= BTART UFr DROCEDURES

A. Oper the inlet, outlet, and all

oot

cther aoplicable valves.

B. Recheck hose conmections between the purifier and the conta-—

mirated reserveoir for tightress.

C. Depress the "START" button and haold @ %o
the following indicators:

CAUTION: During purifier start o it
"START"  Suttonm (black or gray boot)

Lonper than three minutos after the unit

fully.
the chamber

The button should be released in

3 minutes) and check

is important that the
rat be held

depressed
is rurning success-
order to  activate

low level and coalescer nressure switches which

grotect ths entire umit from imoroger operating conditions.

Doeralbional Checlout:

1 Dlizcharge oressure oauge grouwld rot
Zs Inlet pressuare cauge  =should read

Yacuum and +Z@0 psig.

exceed +7@0 psing.

between - 10" Hg

3. temoerature gauge should pet exceed +145
W Theck  discharge filter reolacement light. If 1it,
releasse "STARTY button. If unit comtinues to L,
depress “"STOF" buttaorn.
=
= successful ooeration,
It ghould read hetweer
D. fmiease "ITARTY hutton if oall resdings are oomrrect.
Ea I anvy zrozlams are Zroountered with wumit ooerat 1on, refer
to Bection 8.9 (TROURLE SHOOTING) .
THe amount of bige whies the purifier reauires o service a fluid
EYEtEn is densrmcent oon Somtaminant levels, floid volume, tempera-—
ture Ty a gerneral guideline, the purifier should be
ooer 12 minutes per zallon of svstem fluaid.
4 ST

" S*Dg, "

hutton.

S To stoo the ourifier, deoress the red
=. Cloze Yhe ourifisr iplet and outlst valves.
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ROUTINE MAINTENANCE

The following items will require periodic attention to maintain

the purifier at its full operating efficiency.

' EVERY 24 OPERATING HOURS : |

c r er/Sum Assembly: Drain and discard fluid from
coalescer bumper/sump assembly every 24 operating hours.

Vacuum Pump Oiler: The vacuum pump oiler should be checked
for oil 1level every 24 operating hours. Never allow the oiler
to run dry. When adding oil, fill to the stem only with SAE 10
wt. o0il (see paragraph 3.1.1). Replace cap snugly. Operating
the unit while filling the reservoir will speed and ease the
filling process, as will the use of a flexible spout, pump type
oiler.

(WHEN INDICATED BY OPERATING PANEL : ;

Discharge Filter Assembly. The discharge filter must be
replaced when the red indicating light energizes (for fluids
with viscosity at operating temperature of less than 1300 SSU).
To replace the spin on filter element, refer to Figure 9.2-A
and proceed as follows:

Remove spin on filter element by turning counter-clockwise.
Remove and discard old spin on element gasket.

Lubricate new spin on gasket and element threads with clean
process fluid.

Replace with new spin on filter element P/N GC-00273F-168H.
Tighten by hand approximately 3/4 of a turn after contact.

Coalescing Filter Element. The coalescing filter element
must be replaced when the red 1ight indicating the need to
drain or replace the coalescer continues to come on when the
"START" button is released, after the drain sump has been
emptied. To replace the filter cartridge, refer to Figure 9.4-A
and proceed as follows:

Drain bumper/sump assembly.

Loosen and remove clamp which Joins the filter head to the
filter bowl.

Remove filter bowl, and slide the filter element off of the
filter housing. Install new filter element P/N AA-4463F-1 by

-reversing the above two steps. Be sure to lubricate element

o-ring with clean process fluid before installing. Replace tube
which connects to coalescer bumper/sump assembly.

FED. MFG. CODE Pall Land & Marine Corp. PAGE 7/
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4.5.2 Inlet Y

~Strairer. The strainer element should be checked

whenever
if it
strainer

4.5.1 Close ¢t

the inlet il pressure begins to arop, particularly”
drops below 12" Hg vacuum. To clearn the inlet yi
s Proceed as follows:

he inlet valve and coperate the unit until it shuts

Ooff on low level.

4. 5. & Remove the plug from the strairner body and drain.

4.5.3 Remove the hex cap and withdraw the strainer element.

4.5.4 Clearn elemernt in a rnon—-flammable solvent, blow aoff.

4.5.5 Reinstall by reversing steps 4.5.2 and 4.5. 3. To  prevent.
galling and leaks, 1t is recommernded that a nipe sealant
Compound such as Loctite Fipe Sealant with Teflem (D7) o,
S92 Dbe used sparingly on the mals threads of bothh  the nhex
cap and the pipe plug.

4. 5. @ Inlet Air Hreather Slemernt: The inlet air breatner slement
shoulid be replaced before it begins Lo restrict  3irflow
through the vacuum cnamber. If the chamber vacuum cauge
reads Z6" Hg or above, change the breather =lement. Tha
suggested service interval is weexly {every 43 coerating
hours) 1f the machine is cperated 1m = dirty, custy, ot
otherwise Neavily contamivnated envirorment. The service
interval may oe exterced to monthiv (every ZE@-23Z9 operating:
hours) if the cperating envirorment is @xcentiocnalily clsar.
RActual service intervals will he dichtated by the custamer’s
particular applicatiaon.

4. Bl Replace the breather slement by First thorough Ly
the element threacs and conmechion, This 18 bt ik
comtaminant from =nterivg the =!ibow. ngorew tte oldg
element and giscard. Replace with fthe rew s=lement /N T@-
PR440F-1A {(hand tignten corily ). Tawke particulsr care nos to
allow contaminant o enter the CcormEct Lom, This oounld
obstruct the irnlet air orilfice, possibly causing excessive
chamber vacuum, discharge pump cavitation, low Flowrats, and
greatly reduced efficiercy. Reassemole the rnew filtew 2,
Do not

threads

Use any piog tape or pnipe compound orn the slemernt
as these mav also clog the air imlet oeif

FED. MFG. CODE
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S. 1 Table 5-1

FIG. &
INDEX NO.

9. 1-67 Fra-

N/A FA-
3. 4-3 AR-
v 3. E-2 GC—
N/A - *PA-
3. 1-4 FR—

*See Section 3.3

SECTION 5

SFARE FPARTS LIST

lists those spare parts that should be stocked
support the basic purifier mainternarce regulremnents.

TRABLE S-1 SFARE PARTS LIST

PART
NUMEBER DESCRIFTION oTY.
R244Q-DE154 V-Belt, Link Type 1
QR440—-T1 LiﬂB Belt Tool 1
4463F -1 Coalescing Filter Element 3
BRZT7IF—-168H Discharge Filter Element &
DR44P-EASFRKIT Electrical Spare FParts Hif Tl
P4 LAF -1/ Inlet Air Breather Filter 4

for the o

mtents of thne slectrical

spare Darts Kit.

T
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SECTION &
LONG TERM SCHEDULED MAINTENANCE £

&. Q.2 The faollowing items should be checked at regular intervails
to insure long life and cependable, trouble—free operatior.

6. 1.2 Drive EHelt. The segmented link type V-belt should be
checked at 3 month intervals for  wear, 2il  stains, and
tensiar. Worm or oil stained belts should  be renlaced.
Tension should be adjusted as reeced. Loosern the discharge
pump and adjust tension as reguired. The use of link belt
tool part rao. FA-@244@-T1 will sase irnstallaticm of new
belts. Refer to para. 10.7.4.0 through 1@2.7.4.8 For V-belt

replacement and tensiconing procedure.

g i

1]
-
]

3

G. 2. @ Fower Caple. The -—ower casle arnd cilug should e checkesa at
& month intervals for damage. Sheclk the cable for cuts,
abrasiorn, Himkirg, and conditicn of cover. Chec% pilug and
cord grip where cable snters slzcorical bDox. Foplace parts

: 4

requirsd.

S B 3
renlacensnt oarits.

T I L= S N
270G mLgure e a Ty

E. 3.0 Indicating  ights. e threa catinmg lights laocellesd
"EOWER ONT, PORANGE DISCHARSE &2 Y, and "CHANGE OR DRAIN
COALZECERY zhould all =z checqec = month irntervals.,

disconnect
maxing all  cormrmections |
lowing checks should onlyl
e, 2xperienced, ard |

1

q s oa 1Via e
coes i Dl o4

CormmecT ing El

i 1=

Treakers are clogsed
zupply wiring.

el @ leme

Sl 2 1l oand sir ncEss at 24 mornch ntervals
A2rAasicn, condit iom ot irmer  Tube .
JEMACS. RFeplacte as required. -
. 1@
FED. MFG. CODE Pall Land & Marine Corp. PAGE -
" Fi_M=TM-85-002
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SECTION 7
FLUSHING FROCEDURE
The follaowing flushing procedures should be performed on  the
Fluid purifier whenever an 0il different fFrom previcusly

orocessed oil is to undergo purification.

A. If commected, discormect inlet hose (supplied by customer)
fram the urmit arnd drain.

H. Operate the fluid opurifier until all retained woil is
exhaustesd tThrough the discnarge hose.

B Discorimect discharge hose (supplied by customer) from  the
urmit and CZrain,

Ty *Remove s2in o discharge filter slement, dralr, and
reassemble.,

i Reinstall inlet and dischnarge hoses.

By Flush wunit for 15 minutes using approximately 2@ palleons of

Y =

mew i1,

= Drain flusnimg oil from the unit by repeating steps A
through D and cdiscard the rew oil.

Ha Install rew discharge filter element. Refer to Sect. 4.3.0.

- Ynito iz ovow ready for new fluicd operation.

y incomaatizle, replace spin—on filter element

the Tluids are mighl
ith  free flow flushing cdummy eilement FLM part number CA-00440-T10

zzquences D through 3 ivelusive.

|

FED. MFG. CODE Pall Land & Marine Corp. PAGE 11

60047 A SUBSI oF FLM-TM-85-aagz
PALL CORPORATION




Tables B-1, 8-z, and 8-3 list the possinle troubles which may
Locur during the operaticon =f the purifier, their praobable
CAUSES, and irdicated remedies whew the urit is ooerated in
aLcorcance with  the instructions on the electrical box and in
This  marnual.

Tablaz 8-1 describes problems  in  which  the  unit coperates
aut:matlcql‘y (w1dh "STARTY buttonm released), but where the gages
anc/ o Indicating lights show an atnornal operating conditicon.

Tabiz B-% cescribes problems where the umit will operate only

AnEn e "ETART" buttorn is denressed,

ECT1I08Es DroDlens where the wilt will reot ooerate at
robthe "STOIT" =uttonm 2o deore=seu.
THe robles, causes, and remedies are listed in the order  of
e Likely fto lmsst likaly to ooour, Refer to flow schematic
B.@2-3 ¢ IEE? alectrical SC”FWath, Figure 8.0-A (pg.
d :r*aw;r:g PE-Q@440—1 u__- as reauired.

avolid the danger of electrical SNOCK, do et
LaspEcticon o venairs to ariy electrical component ofd

MATNINe  withoouh First Zizmconnecting thne machire from  its)
S o muamoly, i
FED. MFG. CODE Pall Land & Marine Corp. PAGE =
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TEELE 8-1: Unit will run awtomatically (with "STARTY Sgztean relexsed)
but gage readings and/or indicat i
conditiar,

ing lights show an aprmormsi operating

R. Dirty inlet strairer. o, Remowva, clean and

High vacuum indicated

o inlet pressure gagei ! resssemble. (See
(greater than 10" Hg). | i zect. 4.35.0Q.7
e S |
‘B, Inlet ilive from (B. Use 1" ID (SAEL1QOR4)
| reservoair bon small o) linmes (mirn.) or clear
i gt TDETrusted lirves.,
i i Doernt a1l valves.
i ] Fefer To para. Z.1.0.

E2oosET pumo (FLM
AR LT TS T IMEHD

let Tine too | on

i
"

ourifier

E linlet ocrassure.

‘E. Excessively niEn ‘. Renlace breather
Chamber vacuum ! elasment and check

i ‘greater than 26" o, oo = lonm i

i ! 21 imi=2t orifice,

i ! Fefer tao Sect. 4.6, 3.

FED. MFG. CODE Pall Land & Marine Corp. PAGE 13
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TABRLE 8-1:

condition.

Unit will run automatically (with "START" buttaon

but gage readings and/or indicating lights show an abriormal

released)
operating Ve

60047

A SUBSIDIARY OF
PALL CORPORATION

TROUBLE ! FROBABLE CAUSE ! CORRECTIVE ACTION
] ]
Excessive discharge IR. Clogged discharge IAR. Replace. Refer %o
pump pressure ] filter element. Sus— | sect. 4.3.0.
(>+70 psig), Read 1 pect this if red lightl
this pressure off the | is lit. —— I ———
outlet pressure gage. |B. Closed outlet valve. IE. Open valve.
IC. Urdersize or otherwiselC. Irncrease lirne size
! restricted outlet ! (refer to para.
o live. l___2:1.8) or clear lirne.
!D. Defective cutlet ID. Replace.
|___pressure gage. _______ e
lE. Clogged discharge {E. Check discharge filter
] filter elemert and ! indicating light (2.T)
! burmt out indicating ! per para’'s. £.32.2 &
| lamp 2LT or defective | &. 3.2, If light is
T ! differential pressure | cefective, replace it.
! switch 1DPS not show- | Check diffearerntial
! ivmg high differential ! oressure across filter
! high differential ! by correcting delta B
| pressure across dis— cage as follows:
| charge filter element. | Remove oiler & gage
1 ! caver, Discornect
i ] ! lime to mutlet
| i pressure cace and
] ] recormect this line
! ! to the high pressure
i ! poart orn the cslita o
! | gace. Slace a I/4M
| | tee immeciately dowrn-—
! i stream of the surifige
I ! cutlet ball valve.
] ! Cormect tne low
i ! pressure port of the
1 I delta F gace o this
| ] tee. Operate the
1 } machine. If the delta
] l F gage shows a differ—
| ! ential pressure of
| I more tham 58 FSID, the
} 1 indicating light
i i checked cut OK fram thd
] 1 previous instructions,
! | but the irndicating
] ] light still wan’t ener-
! ! gize, the differerntial
] l pressure switch is de-
| ] fective. Replace it.
| ! Refer to Section 9.&,
] ] Fig. 9.&-4, and o
! ! Section 1.8,
FED. MFG. CODE Pall Land & Marine Corp. PAGE 14
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TARLE 8-1:
-~y e de

it

coriditicr.

Unit will run automatically (with “"START"
gage readings arnc/or

TROUBLE

Change discharge
filter red light
Li% (ELT)s

is

irdicating lights show arn aorormal

‘Excessively high
iviscosity,

button released)

operating

| CORRECTIVE ACTION
IReplace. Refer to Sect.
4. 3. @. Note, if the
Ifilter carrot be removed
Iby hard, purch a haole
lthru both sides of
lcanister with a large
Ipurnch or screwdriver &
luse it to remove the
lcanister.

iReduce =il viscosity by
iheating. (NOTE: mMMax.
Ipurifier operating temp.
lis +145 degrees F.)
iReplace. Refer to sect.
11@. &. Note that
lcustomer must renlace
fand install the tweo
lextermnal seals on re-—
Iplacement differemrmtial
toressure switches.

FED. MFG. CODE

60047
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TABLE 8-1:

but gage readings armd/or lnaicating lignts sAoocw
coarditian.

High vacuum irdicated 1A,
o chamber vacuum gage!
(>ZE" Hooy. |

Clogged inlet air
breather elemert.

Dbstructionm irn
] inlet orifice.

High oressure indica— 14,

ted on inlet pressurs | & reservolr ar flurd
gage (>+2Z@ psig). ! lire whose pressure

} Bxceeds +Z@2 psig.

Unit will run automatically (with "STOrRT”

‘urifier beirn usedg oniA,

releasea)
wperatimg -

buttarn
Ari abnormal

iH. Replace. Refer tim
! Sect. 4.6.a.

breather
(zee Sect.
Remove the
street =21bow
the umger vacuum
chamber and clesar the
orlfice, Reaszemnble
=treet =lbhow
! sreathser Filter s ol v
! Do ornot use ary Doioe
| tape or compounc as
i Thnese mas Ty
| &1 1nlet arifice.
i Fefer to oara.

i oy Be du

IB. Remove air
| eiement
] G5, @),
: I/ 4n
]
|
!
i

Frvom

[
SRITUT

T

Install a pressure
‘& regulator (FLM RN
TH. AA-I5@0-Dis18) Just
1 before the inlet

! valve Lo reduce the

R. Reservolr Hoo high
Dove purifier (145

temperature } Rt .
indicated on temp. !
gage (}+145 degrees

!

fahrenheit).

TFuri fisy

! inlet oressure.
i Recommerd sEtting

i FEOWL AT 2L WeEn

! A _gng +1@ pgig,
Z. Feplace.

1. Lower o1l supply
DOVection in
reservolr,

2. Use purifisr when
Z¥Ystem 13 cocler (1. e,

When sveEtem is shut-—
! CZumr ) .
13. Use a heat exchanger
| to reduce o ! inlet
|

temperature.

ls recirculat ingilncrease volume of Tl

la very small guantity of Ibeing purified. e
Pail, }
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TARLE &-1:

Urnit will run automatically (with "START"

Duttor released)

but gage readings and/or inaicating lignts snow an aDrormal operaving

Coriditian.

- TROUBLE 7T FROBAELE CAUSE 1 CORRECTIVE ACTION
] e e s

lirni1t operates properlylBurnt out lamp or loose IReplace or repalir.

put "FOWER ON* light lcormect ior. Refer to
1s miot lit C(1LT). Ipara’s. &.2.0 & 6.3.1.

I _
-0W o vacuunm indicated iA. Leak in irnlet or nage

T cnampber vacuum page lire plumbivip.

({zZz" Haoy. e
IB. Defective vacuum gage.
bt i
1. Vacuum pump problems.
!
|
}
iD. Plugped ocoalescing

i 2lemnent and cefective
i ooalesscoer
i switon.,

pDressure

Firng ard repair
leak.

Replace.

Sze rext i1tem "Low
i Sump ot out

ZHCEsSs1Ive

coalesscer

Switoh - s

TOMEes LD
ifieag le
FE" e, If the
vacuum st1ll wor't rise
at least gon Ho,
YACULN Dump has peern
gamagea ov over-
neating, Replace the
vacuum oumo. Refer to
Sect.

T
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TABLE &-—1: Unit will TuUn automatically (with "START® button released)
but gage readings and/or indicating lights show an abnormal operating

coviditicm.

TROUBLE T FROBABLE CAUSE 1 CORRECTIVE AGTION
] |
Low vacuum pump cutput i Insufficient =il inm IFill oiler per para.
and/or excessive loller, N R N
noise. ot i e
iBroker pump vane. # IReplace pump. See

*IMEORTANT NOTE:

Isection 1@.7. %

Loose or defective drive ITighten or replace.
coupling, !

tVare(s) sticky and hung IDisassemble lire fram
D ltop of chamber +o vacuum
i | pump. Spray several

! Ishots of rorn—flammable
isolvent (recommend frecn
I PTFY inta pump inlet while
! foump is TUTTing.

] 'Faollow by several shots
! tof WD-4@, If prablem

i iDersists, replace pLmp. *

IMacuum pump wornm out. * ‘Replace. #

FaLL .AND AND  MARINE CORFORATION DOES NQT
RECOMMEND REBUILDING THE VACUUM FUmE,

FED. MFG. CODE
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A7

A

Unit

Uriit stops. The main
drive motor (1M) will
restart & run aonly
wnen "START" butteon
neld daowr. The disc
moTor (EM) will not
=t art evern after the
"ETART" button has

CeEpressed for ©
mimutes

lcontinuous) .
light irndica-
reed Lo
TTToGrain

(ZLT) coes
TITODOME OV As sooim

TETART buttonm 1s

J._IE

is

TABRLE  &-Z: TUnS Srily wner "STARTY is hel
z2perate after the "START® Duttor has been releas
TROURLE ! FROBAEBLE CAUSE

lChamDer oil level is too old "START" buttorn de-—
llow ard does minot correct |Ipressed for 5 minr, If
iitself after haolding Ibaoth motors (rnain, 1M,

I "START" button cepressed |& disc, M) still wor't
Ifor 5 minutes (see belaw Irun with "START® buttonm
larnd also see pa. 15). Ireleaseao. See below:
e | e e ]
[A. Partially oo fully iH. Open vaive tm get

) closzea inlet valve. ! irilet pressure bet-

i 1 ween —18" Hpg & +2@

i i psig while unit is

! ! murming.

t !

‘B, Dirty inlet strainer. (B, Shut it down, dis-
: ! assenmble, clearn &

! i reassemble. Refer

i ! to Sect. 4.5. 7.
e e
1. Blocked or restricted 1C. Checwx inlet line

! ivilet line. ! Detween purifier &

! i reservoilr, Clear

! ] any obstruct ion.

D, Vacuum leak inm imlet ‘D. Check all lines &

! lirey or inlet lire | cormect ions betweer
! ot submerpged in re-— l reservoir & purifier,
] Fervolr, or inlet live: Tighter o repalr,

{ plugred or stuck o ! 48 recuired.

i Dottom of reservoir, |

i !

= control Check cormections.

d ir. Umit will

ed.

] CORRECTIVE ACTION

izt

Fewire or renlace,

Checr cormections.,

Rewire or replace,
Replace. Refer +no
para’s. 1@0.4.2.1 &

3 By ‘ = P
: S A e 2.

H. Power relay contact ‘M. Check conrnections
i 12REZ is bad. } Fewire or renlace
] ] relay as reguired.
1. Contraol relay corntact 1. Check cormections,
; ZCR1 is bad. ! Fewire or renlace
! i relay as recuired,
1J. nwer relay contacts |, Check conrections.
] FRZ, Z2FR1, cor ZERE | Rewire or replace
i are bad. | relay as reguired.
FED. MFG. CODE Pall Land & Marine Corp. PAGE 13
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TARLE &-—=: Uit runs cnly wher "START" is held i, Unit will rot
A operate after the "START" button has been Peleased.____________________Jf'
\ TROUBLE | PROBAELE CAUSE 1 CORRECTIVE ACTION
] 1

Laow chamber oil level IA. Fartially or fully 'A. Ooern valve ta get
& system keeps shut- | closed inlet valve. ! inlet pressure bet -
tirng down (chamber Check inlet pressure ! weern —120" Hg anmd +&@
won’t filily, NOTE: gage. Suspect this ifl PS1lg whiie unit is
Laow chamber level can gage indicates high ! rurming.

}
!
1
be detected by con- ! vacuum (> 1@" Hpgo . 1
necting a valtmeter, e D
o a test light IB. Dirty inlet strainer. |H. Disassembls, clean
betweer terminal & irm | Suspect thigs if imlet ! & reassensle. {(See

the electrical bmx and| pressure gage indi-— i Sect. 4.5.@).

the machine frame ! cates high vacuum !

(ground) . Laow level ! i
is indicated oy the !

(>1@" Hg).

absence <=f vaoltage TC. "BTART" putton is FC. Hold "STARAET" butbom
betweer these & points | beirg released too : deoressed for 3-5
wnile the "START" ' SO, Chamber is nmot mirutes,

buttor is depressed ! getting ercugh time +oi )

and the machire is ! fil1l. Suspect this if!

cperating. Ar alter— inlet pressure gace :

rnate methad is to readints are withinm

13
1
carmect an chmmeter ]
betweer terminals & & |
i

i

!

i

speciftisd limits., !

8 orn the electrical D. Urdersize or otherwiss il s sITTec 1ze line-—,
o~ box termirnal strip. restricted inlet lime, ! Refar to soecificati |

The "START" buttor Check irlet pressurs | table, hoze cormection
rneed not be depressed | gJage. Suspect this if] reamnts. 1w Seck. 2.3,
and the machire reed ! gage indicates high ! Also refor +o DaEra.
It opeErate o be cor-| Yacuum (3 1@AY Mg, ! R Tlzar inlet
nected to its oower i ; lime.
SUDply whern Using an ! !
lcnmmeter as described | i '
above, Low lavel isg ! !
lndicatea by an !
infinite resistance I ;
betweern termirals & ! !
ard 8. ! i

b et e e

P
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PORTABLE FLUID PURIFIER FLOW SCHEMATIC
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AIR
— (A)INLET RALL— (R Dree INLET
VALVE-["NPT / <
— —>
iy, (M) INLET AIR
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CONTAMINATED
. OIL INLET
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Y CHAMBER
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LN
I <
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Hrit runs cniv owhen "STARTY is e Ar. Uit o will not
rhne USTART" suttor rnas beern reigasec. e
! FROBARLE CAUSE ! CORRECTIVE ACTION

i arid

Leak in
! ing between reservoir

Fier

suct ion

21l inmlet to
VAacuum

oiumn~—

Duri-—

reads within
i iimits, the inlet
! valve is fully moe
: 2nd tThe urmit won'it
Fill after holdinng
TETERTY depﬁeseed_

WL @

chamber.
i Suspect this if the
] inlet pressure oage
: specifiea

Tia

For

Firma andg repalr as
reguired. Sugpest
carefully apblying
basitive oil pressure
to reveal source of
leak(s).

WERNING
SEY ROg
SURE 70

THE DURT

-t
—}

Y

m

o
i

T [T fen

o in
et
A

SRl

TIME IN
: DA

!

[}
oo
e
{7 = T i

i

\i

e ki

The

MAK.

resnor—-
2termining
ME X 1 mus

2 of the con-

=

1. ;
oversres-—
ourifier

D]

S

™

COmoonenTt

FED. MFG. CODE

60047

Pall Land & Marine Corp.

A SUBSIDIARY OF
PALL CORPORATION

PAGE

&1

FLM=-TM-8S-paz




TRARLE B-Z Unit runs orly whern "START" ig held irn. Uit will rot
operave after the "START® DUtton has been relessed. «
TROUEBLE ! FROBAELE CAUSE ! CORRECTIVE ACTION
______________________ I______________________________I___._____________________________~
(CONTINUED) IH. Float valve stuck in IH. Oberi chamber V-banrd
| closed positimn, | clamp. Remnove upper
] [ chamber. Free float
! ! ball lirkage. Deter-—
| | mine & correct cause
! 1 of binding. Refer tao
] ! Sect. 10.1.1.8 Fapr
! 1 Yacuum chamber dig-
! ! assemoly/reassembly
l ] proceduyre, Replace
! | filoat valve ASSY, ,
] ! 1f reguired. (S=e
1 1 Sect. 12.3.)
e s ]
I'lI. Defective 1cow level 'I. Reverse polarity of
I switch (1LLS) ar re— i switch oSy removing ihs
! verse polarity on low | retaining clip, re-
! level switch. Suspect | maving and inverting
i tnis if removal oF ] float. HFeplace re-
| uoper chamber with ! taining ol ip. If
| machirne shut down 1 polarity is correct
! Shows that level ] and switoh still shows
i ! switch float iz a1l i infirite resistarce
! the way up apgainst its) With trne float s11 +:.
i stop (fluid level is ; Way WD, The switch muss
! Righer tham switch) & be replacea. Befors
| onmmeter still shows ! reassembling unit,
! infirnite resistance i iderntify and Correot
i between terminals & ! cause oT switcoh
| ard &, i Failure, It iz vt
! : cikely For thns switos
i i T hmave Tallad urle=e
| ; 1T Was cverloaceodo,
! i Also chesk the Flomat
i i for buasvancy ang frees
] ! travel Throughout its
| ! rAange.
______________________ [ e e ——— e
FED. MFG. CODE Pall Land & Marine Corp. PAGE &2
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TABLE 5-£:

operate after the

"START™

buttorn has beern

Uit runs only whern “START™ is held ir.
released.

Uit will rot

TROUBRLE

light (3LTY is lit.

1 FROBABLE CAUSE

1R. Operator releasing
] "START" buttom too
] SO

i

}

1

1
e
/B. Coalescer bumper/sump
I assembly.

!

]

i

|

f

!

!

i

!

i

i

i

i

!

]

!

1

i

1

!

i

!
e
€. Flupped coalescer.

|

1

{

|

|

i

|

!

!

!

!

iD. Defective coaiescer
| Dressure switch 1RS,
i

'E. Defective contraol

| relay 4CR or contact
] 4CR1,

Hold "START" buttom
cepressed until
chamoer reaches full
vacuum (ZZ2-26" Hpgj
a0DProx. Z39-60 sec.
after ceoressing
"START ™., )

Drain bumper/sump assy.

Allow coalescer
Nousinmg o drain any
traoppec liguid.
Discardg =11 flu:ic.

Close drain valve.Restar

Wit . =TIET YSTARTY
DUTTCm Tor at least
B8 sec. whern re-

i
starting to avoid
coalescer pressure
Switeh causing s
nllsance

to allow excess

Trlp-out

blow ofFf coaleszcin
element. IF umit
Shuts down anain and

charce cozlescar
lignt comes or,
place cozlescing
elemert. Reter o
S Se D,

re-

Sect.

Drain bumper/sump

assembly. Replace
coalescer. Refer
to Sect. 4.4.0 {(drairn

coalescer nousimng).
Reassemble & restart.

Aoig "ETRRT" butteorn Fee
At least &8 sec. whern
restarting To aveld

coalescer pressure
EWitch causing &
rnuisance trioout.

Replace.

Sect. @.7.
Rewire cr replace.
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TABLE 8-2= Urnit runs only when "START” is hel

pperate after the “"START®
TROUBLE |

FROBABLE CAUSE

Urnit will not

ed. -
| CORRECTIVE ACTION

| .

d inr.

button has been releas

One cor both motors I"START" button is beirg
Will operate only whenlreleased by operator
"START" button is de- ltoo soon.

pressed. As soon as !

"START" button is 1

released, the unit b e
[Shuts down and the redlCoalescer bumper

light "3LT" (change I sump assembly is

o drain coalescer) Ifull and/cr coalescer
stays onr. Ifilter element is
lelogged.

|

!
i
1
|
1
|
|

I 1LPS.

IDefective comtrol relay
14CR or conmtact 4 CRi.
Obstruction, kink, or
Irestriction in vacuum
lpump air sxhaust lire.
IVacuum leak is allowing
Ito2 high an airflew threo
Ivacuum pump. (This will
Ibe indicated by a low
lchamber vacuum level
lwhile the unit is
Irurming. )

IH21ld "START” button
ldepressed for at least
13@ sec. or until
lchamber vacuum reaches
lat least Hg.

[l TR}
j e wely

1 Open drain valve and drain
lsump. Discard fluid.
IRAllow coalescer housing
lto drain completely.
1Close sump drain valve & re-
Istart. Hzld "“STRART" for
tat least &0 sec. L
‘ilight comes on again as
lsoom as “"START" is
Ireleased, replace
icoalescing fitter
lelement. Refer
'section 4.4.3,

to

| Rewire
|

o replace.

IClear line.
!
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TAELE 8-£: Urnit runs oanly when "START" is held ir. Urmit will not
cperate after the "START® button has been released.

TROUEBLE | FROBABLE CAUSE ] CDREECTIVE ACTION
i I _ . SR
Law vacuum pump cutputiInsufficiernt cil irn . IFil1 ciler per para.
and/or excessive loiler. 13. 1.1
noise. i _— S
| Broken pump vane. % IReplace pump. See

1 Isection 1@.7.%

lecoupling. 1
] I

IVane (s) sticky and hung Disassemble line from
lup. . Itop of chamber to vacuum
! I pump. Spray several

! lshots of non—flammable

1 Isclvent (recommend freon
i ITF) into pump inlet while
| pump is running.
1
!
i
|
]

IFollow by sevéral shots
Tof WD-—4@, If problem
Ipmersists, replace pump. *

Vacuum pump wory out. % IReplace. *

#IMOORTANT NOTE: FaLi LAND AND  MARINE CDRPDRQTIDN DOES NOT
RECOMMEND REBUILDING THE VACUUM BPUME,

FED. MFG. CODE Pall Land & Marine Corp. PAGE £5
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TABLE &-3:
is depressed.

Unit will riot cperate at all, even when the

"START" button

TROUBLE
Unit stops & does not
restart when "START"
button is depressed.
{(Bath motors fail to
start.)

a FROBABLE CAUSE
ICircuit breaker tripped
I {1CB, &CB, or 3CHE)

!

i

lOvercurrent protection
livi power receptacle ar
| feeder lines have opened.

|Defective "STQRT" button
FOZPE) or "5TOR" buttor
| (1FR).,

IFind and correct cause
lof overlaoad. Reset
lall tripped breakers.

IRefer to para.
land 3.1. 3.

3.1.2

lis defective & replace.
INote that buttons must
Ibe wired correctly.
IRefer to electrical
ischematic. -feassemble
Iwith correct color boot
F{"START" is black or
lgrays; "STOF" is read).

FED. MFG. CODE

60047

Pall Land & Marine Corp.
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TABLE &-3:
is depressed.

Unit will not

cperate at all, evern whern the "ETART?

button

High chamber o0il level
& system keeps shut-
ting down (chamber
wor’t drain). NOTE:
high chamber level is
indicated by the disc
motor (2M) circuit
breaker (ZCE)
repeatedly tripping
out shortly after
depressing "START"
button. (SEE NOTE

ON THE FOLLOWING
FAGE. )

1R,
i

CROBABLE CALSE
Defective Flomt valve
assembly.

-
M
bl
ot
i
3

fin]

o
0

Q

0
m
ot

[In}
n
n
s
m
ot

Zil.

than +Z@ psig.

bottoamea in valve
bogy.

i

ey

=a

Replace. See sect.
1@. =,

assy. Refer to sect.

1. 3.
Replace ball. {See
sect. 10.3.)
Chamber V-hbanrg
clamno. Remove upper
Thamoer, Free lirkage.
Determire & correct
Cause of oinding.
Refer <o —oara.

12.1. 2.8 For vacuum
Enamber cisassembply/
reassemoly orocedure,
Feplace Ffloat valve
assembly 1 Ff
Refer %z =

Install a pressure
regulator (PLM B/N
AR-Z5Q2-DiB18) at ths
Inlet cormmectiom to
reduce the irlet
Sressures, Recommenc
serting
Cetween

rEZUlaTor
2 anrnd +1@
=wival
and zlumoivg from
Float vaive inlet.
Removea seat, clean
seat & valve body.
Fump out cramber i<
recd. ~oply Loctits
4 or eguiv. o seat
threacs. Feassembla
and bottom seat.
assembie plumbing
(use oDioe sealamt w/
teflom) and swivel
Fittirmg o valve.

He—

hose
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NOTE : In order to drain fluid fram a flooded vacuum chamber orior
to repairimg it aor resuming normal 2peration, perform either
one of the folleowing steps (A or R).

=P Flace a drain Pan wnder the exhaust hose which runs from the
chamber blowoff valve deown thru the botteom of the frame. Lift
the manual actuating lever of the chamber blowaff wvalve. Hold

this lever urntil all fluid is drained from the vacuum chamber.

CAUTION: Do not perform step B if o0il has vernted fram either the
chamber blowaff valve cr coalescing Filter outlet.

ITWARNING:: Never apply air pressure to  thne  vacuum  chamoer!
IFailwre to heed this warriing could result in  an EXPLOSION,
lcausing possible property SAMALE. ivoury, =v ceath!
CAUTION: Never restart a unmit whicn has verted =il from The
crnamoer  blowsff valve or the coalescing Ffilter autler

oil.

pUrgling the vacuum pump and coalescer filter of all
escer, ourecs it

nas vented from the bloawsff valve and/or the coa
as folToWs before restarting the machine.

oy

1a Discormect the hose whicn runs Fraom the ton of thne  wvasuum
chamber to the vacuum Sump inmlet, at the vacuum chanber,

na

Remove coalescing Filiar 2lamernt, 2mpty ocoalescer  ceain
Sump, and soply air gressure bo the VACLW pumD inist, 00
NOT AFFRLY BIR FRESSURE TO THE VACULM CHAMBEZ, Refer o the
oravious  WARNING. BElow out vacuum puma and lirnes wists air
opressure. RoDly air to the frees end of the hose which l=ads
to the vacuum pump inlet.
WARNING: To  avoid darger ofF glectrical EOCC i, SCONMECT oo
purifisr From its Dowerr zefore performing Stz
Ha
= Discornrmect the oisec motor (2M) from i1T= suonly at #rtner 1isg
circuit breaker (ZCR), the bell oox on the Lowase Frame, TowWer
relay  contact (ZER1Y, o Rt the disc motor itse! f, Claos=s  <he
irilet valve, wRen the ocutlet valve, arnd cormect the purifisr e
1ts electrical Dower supply. Fump the Fluid cut of tre vacuum
chamber ity cepressing and Aolding tne "START" button., Reconneoct
the disc motor o its power sunply after fluid mas bean FEmOVED
from thne chamber.
FED. MFG. CODE Pall Land & Marine Corp. PAGEZ8&
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TAELE 8-3: Unit will rot sperate at all, ever wher the "START" button
is depressed.

TROURBRLE | FROBABLE CQUSE | LDRR:C7IVE RCTICN
I |
Disc motor (&M) 1R. Chamber flooced with IR. See pg. &7.
circuit breaker (2CE- | fluid. I
12 Amp) keeps trippingt__________ — b e e s ———
out. IB. Circuit breaker =ZCE isiB. Replace.
| defective. Check discl
1 motor current with ]
Ampprobe. b e
C. Mechariical seal worn IC. Reblace mecharnical
out, ] seal/plate assy.,

! sealing washers, and
! mechanical seal

i c-rivig. See

] sect. L@.1.

iD.e Replace motor, seal-
wory out. ! irng wash&rs, and
! mechanical seal
| o=rivig. See sect.
! 1@.1 fore disassembly/
]

reassembly procedure,

Main motor (1) lA. Circuit breaker 1CE is| Replace.

Circuit breaker (iCE—- | defective. Check maini i

18 Amp) keeps trippingl motor current with ]

out. ] Ampprobe, }
1 !
IB. Mair motor 1M is cver—| Check entire drive
! loading due to vacuum | for free movement.
i pump, discharge pump | Replace comporents
| o drive freeze—up. ! as reouired.
1 1
'Ce Mainm motor 1M is worry | Replace.
i cut. |
5 5 o e o]
ID. Circuit breaker 10X i Reset brearer. Allow
| is overheating due to | to cool fFor S5 min,
! frequent ard reneated | Restart. Do mot jog
! start-ups (Jogging or DY Dlug o unit
| plugging main motoar). | excessively.
1 i
IE. Relay coil 3CR is ] Replace relay 3CR.
1 defective. !
| .

FED. MFG. CODE Pall Land & Marine Corp. PAGE &3
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TABLE 8-3:
is depressed.

Urtit will not cpberate at all,

TROUEBLE

even when the

"START" button

1 PROEABLE CAUS

T T e e e e e e e e e e e e

E_

—— e e

CORRECTIVE ACTION

antrol circuit 1A. Fault in control I1R. Find and correct
breaker 3CEK keeps 1 Circuit. 1 fault. . Refer to
tripping out. ] 1 electrical'schematic.
! 1 Replace parts as
! ! required.,
! ]
IB. Defective cCircuit IB. Replace.
] breaker 3CH. Check 1
] control cirecuit l
1 current with Ampprobe. |
] l
FED. MFG. CODE Pall Land & Marine Corp. PAGE 3@
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SECTION 9

ILLUSTRATED PARTS LIST

INTRODUCTION

This

parts list describes arnd

illustrates the maintenarnce

parts

applicable

to the portable fluid purifier,

Corporation®s part riumber FE-QB44@—1H.

Pall Land and Marine

INDEX
NG. FART NUMEER DESCRIFTION GTY.
9. 1- PE-0@447—1H PFortable Fluid Furification Ref.
System
-1 RA-950B-D1534 Mot or 1
= FRA-Q044@0-Di335SHA Fump, Discharge 1
-3 FR-@B440~-D13936A Fump, Vacuum T 1
-4 FR-Q044F -1 Breather Filter 1
=8 FR-@Q442D~1337A Motor, Disc 1
-6 RA-352@-D1539H O-Ring, Bura N b
-7 RA-35Q@-D134R V=Band Clamp 1
-8 FR-2R442-DFAIAR Frame Assembly i
=3 FA-Q@44@~-DFQS Frame Cover Assembly 1
-1@ AR-95B8@-D1944 Float Switch 1
=11 RA-35Q@-D7as Baupge Fress g-z200 psig,
2 1/2" Dial, 1/4" CuEM 1
-1z RA-35@R-D726 Gauge Comp IU~-2-32,
2 1/&8" Dial, 1/4» CuMm ]
=13 ARA~350R-D1345 Gauge, Temperature
42-240 degrees Fo& 1/2" Dial 1
-14 RA-35@2-D1387 Valve, Rall 1v 1
-15 AR-35@@-D 135z Valve, EBEall I/4~ 1
-16 PA-@B440-D1787HA Relisf Valve, Preset 1
-17 AR-35@-Di837 Discharge Check Valve,
172" FRT
-18 FA-2@442-EAD3A Electrical Assembly
(see sect. 3.3 for oreakdown) 3,
=13 MSz8775-327 O-Ring, EBura N 1
—c@ RA-952Q-D 1365 Woodruff Key, #4@4 1
-1 AR—-352@-D139&6 Fower Cord Set w/FHlug 1
=2& RA-352@-DS517 Cord Grip 1
-23 AE-ASS1-URLT16 U-Baolt for i Fipe,
: 1/4-20 C'85¢] 3
FED. MFG. CODE Pall Land & Marine Corp. PAGE 31
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ILLUSTRATED PARTS LIST (continued)

S.1 (cont inued)

INDEX
NO. PART NUMEBER DESCRIFTION ) aTY.
-24 RB-A351-UBLT12 U-Bolt for 3/4" Pipe,

1/4-2@ C*5%1 5
-25 PR-2844@~DVCSHA Mech. Seal/Plate Assembly 1
-26 FA-20440-vCD4A Dise 1
-27 FD-00440-SUBGH Coalescing Filter Assembly

(see sect. 9.4 for breakdown) 1
-28 PA-0@440-VCD1HA Vac Chamber Rssembly — Bottom 1
=29 PA-B2440-VYCDEHA Vac Chamber Assembly - Top 1
-39 RB-AZ3S1-SHVES ’ Sheave, Motor -

Browning P/N OK-25 1
-31 AC-A3S51-SCRHOY92S Bolt Hex 1/4-20x3/4, C*St1l 8
-32 RC-A351-5CRH13@6 Bolt Hex 3/8-16x3/4, C'St1 7
-33 RB-AZ51-SHVEE Sheave, Discharge Fump -

Erowning P/N OK-4@ 1
-34 BD-29z73-168H Filter Assembly

(see sect. 9.2 for breakdown) 1
-335 RA-950@-D13967 Y-Strainer 1
-36 AA-3522~-D 1385 Sealing Washer, Buna-N 4
-37 FB-28440-D35 Valve Spacer Block 1
-38 - MS35338-43 Lockwasher — #1Q2 &
-39 RC-A351 -SCRRO506 Bolt, Rd. Hd. l@-24%3/4, C*'Stl 2 -
-4 AB-A3SZ-8D399H Float Valve Assembly 1
41 AB-A351~-12D92H Valve Gasket 1
-4 AAR-352-D 1368 Eall - 4" Spherical 1
-43 AA-352Q@-D333 Washer, Lock 1/4, C'Stl =8
44 RA-3502-DE1a Mach. Screw 1/4 2@ &4
-43 AR-3520-D15@1 Hose 3/4" Parker Push—-Lok

(821-12) 8 Ft.
—-4& AR—230@-D1757 Hose 1/2" Parker Push-Lok

(821-8» 8 Ft.
-47 AR-350@-DE84 Blt Hex 3/8-16x1 1/4 C’Stl &
-48 RRA-35522-D4an Washer, Lock 3/8, C'St1l &
-49 RAR-3500-D43Q Washer, Flat 3/8, C’Stl &
-5 AR—-395@R-D357 Nut, Hex 3/8-16, C°'Stl &
-51 AC-A351-SCRH1 186 EBolt, Hex S/16-18x3/4, C'St1 4
-5z AB-A3ZS1-XNUTRO Nut, Hex 5/16 — 18, C'St1 &
-53 AB-R3IS 1 -LKWSO1 Lockwasher S/16, C'St1 4
-S54 MSES5440-5 WSRF331CB70088 4
=59 RAR-950@-D138= Hose - 3/8" Parker Fush-Lok

(821-6) 2 Ft.

FED. MFG. CODE Pall Land & Marine Corp. PAGE 3e
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ILLUSTRATED FARTS LIST (continued)
INDEX
NG. FPART NUMEER DESCRIFTION GTY.
-56 AR-9520-D1555 Copper Tubing 3/16
OD x .0@3@ Wall AR
-57 ANSEBELE WERF37SC6E5063 12
-58 FR-00442~VCDIHA Vac Seal Retainer 1
-39 RAA-358@-D13978 Gage, Vacuum @-3@" Hg,
£ 1/2" Dial, 1/4" CEM 3
-6@ FD-2044@-D12 Buard - Valve Side 1
-1 FD-@@440-D14 Buard-Vac Fump Side i
-62 FB-@0440-D547 Elec. Box Spacer 4
-&3 FC-20442-1Di@ Hardle 1
-&4 AA-958@-DE132 Sheet Metal Screw #12 x 2/8,
Type B, C'5t1 1@
-£5 PB-00440-D5478 Spacer,. Vacuum Chamber
, L i, 1
~&6& AR-95QR-DEBE Washer, Flat #1a, 'St 1@
—-&T PA-QR440-DE 154 Belt ~ V-Link - 1
-8 PA-02440-DE18EHA Press. Switch, Coalescer -
Freset 1
-&3 AB-AZ51-GACNRG] Elbow, 1/8 Tube x 1/4 MDT 4
-7@ AB-ASZS 1 -GACNREaZ Corm.~1/8 Tube x 1/4 FOT 3
-71 AB-A351-GACNR@R Tubivg 1/8 0D Ny lor AR
-7z AE-A3S 1 ~GACNRZ4A Elbow, 1/8 Tube x 1/8 MET 1
-73 MSE4629-23 BOL.T138CIECOEDR7E 17
=74 FD-@@24 40—~ 1025 Cover, Bapges 1
-75 FA-B@44@-DE183HA Valve, Chamber Blowoff i
-76 RAA-3522-DZ188 Grommet, 1" EBurna-N =
-77 AC-A3Z51-SCRFZED4 Bolt, Flat Hd. 12-3Z&x1/z, C'St1 &
-78 ABE-A351-PLGED Flug, Fipe 3/4 PBErass 1
-723 AR-3520-DEES Nut, Hex, 1@-3z, C'St1 2
-8 PD-00440-1D51 Bumper Coalescer Sump Assembly 1
-81 AA-9500-D2272 Tubing; “NyTon-3/8 x .05 Wall 1
=B RA-3520~DET 4 Grommet, 3/4 0!
-83 FB~Q@442~-D3E Valve Spacer Hlocok 1
-84 AR-39520-D84E Balt E/8-1€x1i, C'St1 4
=85 AB—~-AZ51-5ACNRAE Tee, 1/8 Tube x 1/8 MET 1
-8¢& AC-A3S1~-SCRREZSQA4 Bolt Rd. Hd., l@-z4xi/sz, C'85t1 =
-87 PAR-Q@442-1D41n Oiler Reserv. /Diaphragm 1
-&8 ABE-R3IS1-TYCoi Elbow, Hose Earb 1
-83 RA-3520-D1438 Box, Bell, 4 x & x & — 1/& 1
~-3@ FA-o@440-1D4apA Coupling b
-91 FB-Q@440-1D4% Offset Assy. — Flocat Eall 1
-9z FE-@R440-1DE3R Feed Tube/Fitting Assy. i
-33 PR-0Q440E~1967A Element, Y-Strairner (Cleanable) 1
-354 AR=-3S522~-D 1345 Caster, Swivel &
=35 AR-952Q-D1343 Caster, Rigid z
-96 AE-A3S 1 -SCRHDEQ4 Bolt, Hex 1@-3&x1/&, C'St1 3
-37 RA-950@-D338 Nut, Hex 1/4-2@, C'Stl 1&
-98 AR-35R-D43R Flatwasher, 1747, C'5t1 i
-39 MEZ54839-42 Grammet 4
-1@0 MS27183-17 WSRF435CAZEBRS83 8
FED. MFG. CODE Pall Land & Marine Corp. PAGE 2=
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33B

(9.3)-14
(CIRCUIT BREAKER
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SEE SECT. 9.3)

1L (wSTART BUTTON)
j[(9.3)-3

(CONTROL CIRCUIT
BREAKER)
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COVER MOUNTING DETAIL
(TYP. & PLACESL

i

4
g
/
/)
g
s
g

DETAIL A-1

VACUUM CHAMBER
s St V-8AND CLAMP
MOUNTING DETAIL

CETAIL S

8 (RER ‘

]

= ‘ —
- . ,'
‘ 1

$ (Rem o

(3 PER BOLT.
TYP. 4 PLACES)

N
4

-

MECHANICAL SEAL/SEAL PLATE ASSEMBLY
MOUNTING DETAIL

OETAIL C

Portable Fiuid Purifier (Component Mounting Oetails)
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ILLUSTRATED PARTS LIST

9.2 DISCHRRGE FILTER ASSEMELY

INDEX
NO.

PART NUMEER

GD-08273-168H

GRA-@BE73-168D1HA
GC-BR273F -

RAR-I5@@-Di6@3
MSe8775-214
MsSz28778-8
RC931CZ@31

168H

AT

CAUTION:NON-BYPASS
FILTER MAX OPERATING
PRESSURE 80 PSIG.

Head Assy.,
Filter Element
Gasket
0-Ring - Buna-N
Boss Seal
Differential Pressure Switch

(cont inued)

DESCRIPTION

- Buria—nN

SWITCH ACTUATES

50£7.5 PsiD

o
<€

<FLow

3 MICRON ABSOLUTE

SPIN-ON FlLTER ELEM
PART NO.G

FYRE

€-00273

MAX MM DRPERAT ) NG
MAX | MM DPERAT ING

OHANGE FILTER AT gE
TADYNE

PRESSURE: 150 PS]
SERVICING |

COMMENDED
rou:nEs AT NORMAL
TURE . wWHEN

UL
AP“RD!IMATE_Y /4

[EMPERATLRE: 225°F
INSTRUCT ] ONS
INTERVAL

N
ES FI

PALL LAND ANI

NEW PORT RICHEY| FL

D MARINE CORP,
. FSCM 60047

&

T

-

Filter Assembly - Spin On

Non—-Bypass

- Bunia—N

o

<

<]: SPARE  GASKET (1) PACKED WITH EACH SPARE SPIN ON ELEMENT.

DISCHARGE FILTER ASSY-SPIN ON

FED. MFG. CODE

60047

FIG. 9.2A

- —= pFeo

QTY.

Ref.

1
1
1
1.
1
1

PAGE
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ILLUSTRATED PARTS LIST (continued) ¢
8.3 ELECTRICAL ASSEMBLY
INDEX , :
NO. PART NUMBER DESCRIRPTION aTY.
3.3- PA-—-00448-EAD3A Electrical Assembly Ref,
—1%(3) RA-3322-D 15215 Light, Red Indicator 2
—2%(2) AAR-350u-D1 507 Light, Yellow Irdic. 1
-3%(1) AB-A3S1-CKTEKRI21 Circuit Breaker, 1A 1
=4% (1) PA-0440—-EAD2454AQ Time Delay Relay Ass'y 1.
=5 AR-35R-D1994 Terminal Strip 1
-& AR-3508~-D212 Mach. Screw 1/4 - 22 1
-7 RA—-35QQ-D4EE Lug, Ground 1
—8% (5) MSZ4629-23 BOLT138CI32CR6DR7E &
-3 FA-20442-EAD4 1A Farel, Machired 1
-1@ PA—-2Q440-EAD4A Elec. Box — Machired 1
~11% (&) AQ-332R-DE1a7 Switch, Momentary SEOT c
-132% (1) AR-352@-DE 1 A8RED Rubber Boot, Red 1
—13% (1) RAR-33ZA-DE1D8ELA Rubber Boot, Black 1
-14%(1) AR-3Z00-DE 153 Circuit Breaker, 13AQ 2
—15%(3) AR-3302~-D 1392 Relay, DFDT 3
N/RQ* PR--QB440—-EASFRKLT Electrical Spare Farts Kit Ref.
*Electrical spare parts kit contains all items marked with
an asterisk, in the guantity rnext to the asterisk in parern—
thesis, plus (3) guick conrect adaptors F/N AA-352@-D2212
and (1) float switeh F/N RA-3520-D1344,
9
. Kis]
FED. MFG. CODE Pall Land & Marine COl'p. PAGE PLM—TM—BS—IZIEE'
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ILLUSTRATED PARTS LIST (coﬁtinued)

9.4 COALESCING FILTER ASSEMBLY

INDEX
NDI

9. 4—

PART NUMBER

PD-00440-SU80H

AA-4463—6DIYA
AA-4463-8D2YA
AR-4463F—1
AA—4463—ED3
MS28775-146

DESCRIFTION

Coalescing Filter Assembly

Head
Bowl
Filter Element
V—-Band Clamp

O-Ring

INLET AND OQUTLET
PORTS 3aNPT

|
]! )) K; Pl
LA
\ N
a <
e ~
( COALESCING )
| R
ASSEMBLY [~ FACE
PAART NO. : =
PRESS{F!‘?!;)LE—— ] Psx}["s"“"]
Terne F&ES n
e [AA-aa63F-1 |
e L —

PALL LAND AND MARINE CORPORATION

NEW PORT RICHEY, FL - FSCM 60047 J

|

I

e S

OUTLET

\' )
85287754!6

RING SUPPLIED

WITH CARTRIDGE

COALESCING FILTER ASSY

FIG 9.4-A

FED. MFG. CODE

60047

QaTyY.

Ref.

[ S A Sy Y

Pall Land & Marine Corp.
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SECTION i@
REPAIR, REFLACEMENT, AND OVERHAUL PROCEDURES
13. 2 GENERAL

This section details some of the more invalved
replacement, and overhaul procedures for nmajor compone
portable purifier. Any correspondence with either the
our  local representative should include the system's
part number  arnd serial rumber as shown on the iden
plate attached to the unit.

. repair,
nts of the
factory or

complete
tification

12.@. 1 Introduction. This section is desigrned to assist an
experienced mechanic or electrician, in the repair,.
replacement, and/or  overhaul of the more difficult to
service components  of  the portable fluid purification
system.

Wher a problem with urnit operation is encountered, refer to
T Section 8 (TROUBLE SHOOTING) . For assistance Im didagnasing
the cause of problems, refer to section 2.3

(SFRECIFICATIONS), sections 3.1, 3.2.@, arnd 3.2.1 ¢
START—~UF FROCEDURES). All these should be rev
thoroughly understood inm order £a determine if %h
is beirig aperated properly. Adherernce to the RO
LONG TERM MAINTENANCE GUIDE-LINES set Fforth in se
arnd 6.@ will greatly reduce the likelihood arnd fr
majgor problems which reguire extensive repairs.

1. 2.z How Too Use This Secticr. In order to make
efficient use of this section, it is Ffirst nec
correctly diagrnose the prablemn. Next, locate th
description to  the problem in the Secticn Contan

SET-UF awnd
iewed and
2 machirne
UTINE AND
ctions 4.0
equency of

the most
essary o
g closest
ts (para.

1@.@.3). Refer to the pages which most closely apaly. Note

the recommended parts o replace, any soecial tool
recommended repair procedures. Figures and/or
will be called ocut as reqguired.

=, and the
schematics

12.2.3 SECTION CONTENTS.
SECTION DESCRIFTION FAGE
192, 1 REMOVAL & REFLACEMENT OF DISC, SEALING
WASHERS, MECHANICAL SZAL/FLATE ASSEMELY
& O-RING, AND DISC DRIVE MOTOR za
1@, 2 FEED TUEE AND FITTING 43
10. 3 FLOAT VALVE ASSEMELY, FLOAT BALL, AND
BALL OFFSET ASSEMELY 44
1@. 4 LOWER VACUUM CHAMEER 45
10.5 FRAME ASSEMELY 47
1. 6 FRAME COVER ASSEMBLY 48
1@.7 VACUUM FUMF, DISCHARGE FUME, MAIN DRIVE
MOTOR, COALESCER FRESSURE SWITCH, V-EELT,
SHEAVES, AND COUFLING 48
FED. MFG. CODE Pall Land & Marine Corp. PAGE 37
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16.a.3

Section Corterts {(continued)

SECTION

12.8
18.9
la. 1@

DESCRIFPTION PRGE

DISCHARGE FILTER ASSEMELY
COALESCING FILTER ASSEMELY
ELECTRICAL CONTROL EOX ASSEMBLY

Ul
R R

18.1 REPLACEMENT OF SPINNING DISC, MOTOR SEALING WARSHERS, MECHANICAL

SEAL/PLATE AND O-RING ASSEMBLY., AND DISC DRIVE MOTOR

1@.1.2 Parts Reguired Ta Replace

A. DISC F/N FPA-@0440—-VCD4A

B. - BEALING WASHERS (Buria-N) F/N AR-350@-D1385H, gty. 4.
Replacement of motor bolts is optional. F/N RA-9500a-~
D846, quantity 4 (cammercially available S/8=-16x1" long
carbon steel bolt)y. Loctite 4% or 2quivalent for
securing bolts to moter, Lighty clear petroleum cil e
clean process fluid for lubricatior of sesTs- before
installaticr.

C. MECHANICAL SEAL/ELATE ASSEMELY, F/N FRA-22442-DVCEHA,
gty. 1
ME28775-327 O0-Ririg, Eura-n, gty. 1
AAR-350@-D1985H, Sealing Washers (Buna-nN), gty. 4
Loctite 242 or eguivalent
Light, clearn process oil (Feor lubricating c—=ring  arnd
sealing washers).
Optioral Items:
Motor Mounting Bolts, F/N RA-952@-DB4E, gty. 4
(Commercial Grade, 3/8-16x1" long, Hex Head, Carbon
Steel Balt)
Permatex #z Nori—Harderning, Fliavle Gasket Compournd oo
eqguivalent

D. DISC DRIVE MOTOR
M5z8775-3z7, O—-Ring, (Bura-N), gty. 1
QQ—?S@@-DIBBSH, Sealing Washers, Bura-N, ctyv. 4
ﬁﬁ—@@44@—D1937Q, Motor, Disc Drive, gty. 1
Light, clean process oil (fFor lubricating o=ring and
sealirng washers).
Loctite 242 or equivalent
Opticrmal Items:
AR-3S2a-DB4E, Commercial Grade Hex Head Bolit, 3/8-16x1"
long carbor steel
FPermatex #z Norvi—Hardering Fliable Gasket Compournd or
eguivalent

FED. MFG. CODE Pall Land & Marine Corp. PAGE 38
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o

l@. 1.1 Removal and Replacement of Disc
o {.
12.1.1.2 Pump all o0il out of unit by closing the inlet valve and
holding the "START" button depressed for approximately 2
minutes after the low level switch shuts off the disc motor.
Discormect the unit from its electrical power supply.
Disconnect the vacuum hose from the vacuum pump to the upper
vacuum chamber, at the upper vacuum chamber. Remove oiler
and gage cover. Remove V-band nut, V=band, upper chamber,
and o-ring. Be sure to keep the o-ring clean. Do not dent
the o-ring retainer, either chamber half, or the VY-band.
Inspect the o-ring, chambers, V-band and retainer for damage
at this time. Replace if required.

NOTE: This paragraph will be referericed often in the.
remainder of this section. Before reassembling the upper

vacuum chamber, be sure to fill the lower chamber with clean
praocess o0il %to a height of approximately &" belew the
sealing 1lip. This will prevent the discharge pump from
damage due to dry startup. Adherence to this note will
prolong pump life arnd reliability. -

12.1.1.1 Remove the guard from the valve side of the machine. Using

a screwdriver, remove the cap from the bottom of the disc
drive motor. Remove the nylon tipped set screw from the hub
of  the disc. Remove the feed tube by referrirng to para.

12.2.1.2 except retain parts. Underneath the cap at the
bottam of the disc mctor is the motor shaft. This shaft is -
either slotted or has flats machined into it. Hold this

shaft and urnscrew the disc by turming it counter—-clockwise.

12.1.1.2 Replace the disc by reversing step 1@0.1.1.1. Lubricate the
rubber portion of the mechanical seal which grips the motor
shaft arnd the mating face of the mechanical seal with clean
process fluid. Do rot use arny grease. Turn the disec clock-—
wise urmtil it botbons. Realign feed tube to dise per para.
10.2. 1. 4. Replace set screw, cap at bottom of mator, guard,
and upper chamber by reversirg para. l1a.1.1.0. Refer to
para. 12.1.2.1 for VY-band reassembly procedure.

FED. MFG. CODE Pall Land & Marine Corp. PAGE 39
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la. 1.2

12. 1. 2.2

Removal and Replacement of Sealinn-washers

IMPORTANT NOTE: The sealing washers should not be reused at
any time. Whenever it is necessary to remove the sealing
washers for any purpose, they should be replaced with new
sealing washers. Sealing washers should always be
lubricated (both sides) with clean process fluid before
installing. The bolt and mating surface of the can should
be clean and free from chips, loose paint, dirt, or other
foreign matter which could gouge or disrupt the seal.
Failure to follow these instructions could result in a

sericus leak. This would allow air into the chamber while
the unit was operating (under vacuum). The leak would also
allow fluid to drip out of the chamber while it was shutoff
(zera vacuum). This fluid could then drip into the disc
motor, or onto the lower frame. It could ruin the disc
motor, main drive motor, or discharge pump drive belt.

These could result in extensive repairs, expense, delay, and

present a possible safety hazard in the event that the fluid
were to result inm the shorting cut of a motor.

Remove upper vacuum chamber by referring to paragraph
ia.1.1.@. It is rot necessary to remove the disc ar motor
in order +to replace the sealing washers. Replace the
washers orne at a time irn arn alternating patterr. Remove the
3/8-16x1" bolts which hold the motor and seal plate to the
lower  vacuum chamber. Note that these bolts are held in
with Loctite 248 thread locker. It is optional to replace
the balts. If they are rot replaced, the thread should be
cleaned of cured Loctite with a wire brush. Be sure to
lubricate both sides of the sealing washer with clean
process fluid before reinstalling, and make sure that the
bolt head and face of the lower vacuum chamber are clean.
Refer to the previous paragraph (i1@.1.28). Apply Loctite 242
or eqguivalent to bolts before assembling.

iMEDORTANT  NOTE: Do not  get any Loctite on  the sealing
washers, When assembling sealing washers to bolts, proceed
as follows: Apply a small amount of clean o0il to the ID of
the sealirg washer. Gently push the washer all the way orto
the bolt, so that the washer isg 1Up against the hex head.
Relubricate both sides of the sealirg washers sparirngly with
clean oil. Wipe any cil off of the first 4 threads of the
balt. Apply Loctite g4z gparingly to the first & or 3
threads of the bolt. Install bolt. Careful adherence to
this procedure will prevert the mixing of cil and Loctite.
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l1e.1.2.

12.1.3

12.1. 3.

l@a. 1. 3.

12, 1. 3.

1

@

0]

Reinstall wupper vacuum chamber and V-band by reversing the
steps of paragraph 10.1.1.@. Be sure to lubricate large o--7"
ring liberally. Lubricate both flange lips of upper and
lower can with grease or vaseline. Lubricate inside of V-
barnd irn same manrer. When drawing V-band tight, tap the
ocutside circumference of the V-band lightly with a small
soft—faced mallet while tightening V-band nut. ° Be sure to
tap V-band all arocund its circumference while tightening.
Tighten V-bard slowly. Do not use an impact wrench, nut
runner, screw  gun, or other high-speed installation tool.
Do rot overtighten. The recommended installation tool is a
3/8" drive ratchet wrench and 7/16" deep well socket. Check
and retightern the V-band nut if required after starting up
the wunit (chamber under vacuum). Applying vacuum to the
chamber may be helpful in getting the V-band rut started.

Remaoval and Replacement of Mechanical Seal/Seal Plate
Assembly

Remove V-bard, upper vacuum chamber, and spinning disc.

“—Refer to section 19.1.1.

IMEORTANT  NOTE: Do rict attempt to remove the stationary
paertion of the mecharical seal from the mechanical seal
plate. These are pressed and sealed at the factory.
Disasembly of the seal from the plate irn order to replace
the seal may result in a leak.

Remove (&) discharge pump baolts and slide discharge pump out
from under the disc motor. This is done in order teo provide
sufficient cleararce to remove the disc motor from the upper
vacuum chamber. Remove the wire junction cover plate from
the bottom of the motor. Discormect the wires from the
motor to the jJunction (bell) box. Disconnect and remove the
liguid tight conduit frem the motor.

Remove raotating portion of seal from motor shaft and
discard. Locsert the four bolts which hold the mechanical
seal plate assembly and the motor in an alternating pattern,
approximately cre turn at a time. This will avoid springing
the lower vacuum chamber. Support the motor from the bottom
and wher all four bolts have beern removed, withdraw the
nmotor from the machine.

Remove the mechanical seal/seal plate assembly from the
lower carn. Take care to retain the twelve spacing washers
(3 per bolt) part rumber ANTER-&16, Discard the mechanical

seal/seal plate assembly arnd the seal o-ring part number
MS=8775~-327.
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10.1.3. 4

16.1.3.5

12. 1.4

1G.1.4.02

1a.1.4,1

Lubricate the new -327 o-ring with clean process fluid and
stretch over hub of new seal plate. Lubricate face of
mechanical seal with light il or clean process fluid.
Never use grease or heavy 0il as an installation lubricant.
Any heavy ©il or grease on seal may cause faces of the seal
to leak. Take care at all times not to nick or damage
either mating surface of the mechanical seal. In order to
ease installation of the spacing washers, it is recommended
that they be bornded together in sets of three with a light
film of a sealant such as Permatex #2 non—hardening gasket
compaurnd.

Reinstall the motor, seal plate, washers, and bolts by
reversing the above steps. Be sure to install new sealing
washers and to lubricate them with clean process fluid
before installing. Tighten the bolts approximately one turn
at a time ir an alterrating pattern, in order to avaoid
springing the lower vacuum chamber,

Lubricate the rubber shaft gripper of the rotating portion
of the mechariical seal with clean process fluid, and install
it on the motor shaft. The steel face is to be dowr,
towards the phernolic face of the stationary portion of the
seal. Apply 1light machire ocil or clean process fluid to
steel face of seal. Do not use WD-4@ or siliceone cils,.

Reassemble disc, rewire motor, reassemble discharge pump,
and reassemble remainder of machine by reversing the steps

above.

Removal and Replacement of Disc Drive Motor

Remove V-band, upper vacuum chamber, disc, discharge pump,
arnd motor by following steps 18.1.3.@ through 12.1.3.3,
except do not discard mechanical seal and o-rirg unless they
are damaged.

Examire the mecharical seal (both faces) and mechanical seal

o=ring for damage. Replace if required. Rlways replace the
sealing washers.

WARNING: Inspect the replacement disc motar. There should
be an adhesive-backed sticker on the cutside of the motor
body indicating that the motor is without thermal overload
pratectiaon. It is essential that any motor which is used to
drive the disc be without internal overload protection. The
installation of a motor with thermal or other type of
internal overload protection may result in an automatic
restarting conditior. This could cause a sericus injury,
for instarce, in the evert that the disc were to restart
automatically while the upper vacuum chamber was removed,
the power was conmected, and an operator or mechanic had
their hanrds inside the vacuum chamber. For replacement
purposes, only use motors from which all internal overload

protection has been removed or discornmected, and labelled as
sk
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16.1.4. 1 Reinstall the motor by reversing the above steps. Be sure
{cont’d) to install new sealing washers and to lubricate all seals.

'3

correctly before installing. |8

1@.2 FEED TUBE AND TUBE FITTING

16.2.06 1t is unlikely that the feed tube will ever require complete
replacement. In the event of severe Jarring during
shipment, handling, or rough usage, the centering of the
tube to the disc or the gap between tube and disc may re-
quire adjustment. The specifications for tube position are:

Concentricity of tube OD to centerline of disc: .815" TIR

Vertical distarnce between tube and disc surface:
. 293" + .Q23g" .
Parallelism betweer tube end and disc surface: . 338"

Of these three, concentricity has the greatest impact on
machirne performarce.

If the feed tube becomes misaligned, it can wusually be
realigned in the machine by bending or tapping with a
soft faced mallet. In some cases, removal of the tube from
the machine will be required in order to use a vise or
bernder orn the tubing.

In extreme cases such as kinking, cocllapsing, or splitting
of the tubing, complete replacement is required. The spare
feed tube and fitting assembly has the ferrule pre-set on
the tube. The tube is pre-formed to be near the correct
position. Final installatiaon, inspecting, and positioning
2f the tube must be performed on the imdividual machine, by
the customer. The required parts are:
FE-0044@-1D23 1) Spare Feed Tube and Fitt ing Assembly
Fipe Sealant with Teflornn {(recommend

Loctite PST #5392 or equivalent).

FC—-0R44Q0~-TS (2) Feed Tube Centering Tool
PB—-02440-T& (1) Gap Adjustment Spacer or a .218" Jo-
Black

(1) Set of Flat Feeler Gages

1a.2.1 Procedure for removing, replacing, and aligning feed tube.
First remove upper vacuum chamber. Refer to procedures in
para. 12.1.1.@. Refer to para. 18.1.2.1 for V-band

installation procedure.

12.2.1.@2 Loosern tube nut urntil it is completely disergagec. Remove
tube, sleeve (locked to tube) and nut. Discard.

18.2.1.2 Remove tube fitting body and discard. Wipe inside of
’ coupling clean.
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16.2.1.3

10.2.1.4

Disassemble adaptor body from ‘spare tube assembly by
unscrewing tube nut. Fill the second and third pipe threads
on the body 326@ degrees around with pipe compound.

Recommended sealant is Loctite PST #53& or equivalent.
Install the adaptor body to the 3/4" weld coupling in the
lower vacuum chamber. Wipe off any excess pipe compound.
Assemble tube, sleeve, and nut. Apply light ocil to adaptor
body threads. Bottom tube in adaptor body. Wrench nut down
easily until a sudden torque increase is felt. Tighten the
nut an additional 1/6 turn (one wrench flat? from this
point.

Set vertical gap and parallelism._ Use gap adjustment tool
or a .210 Jo-Block and feeler gage. Set concentricity using
(2) feed tube centering tools. Place the two tools together
so as to "collar" the feed tube. Slowly rotate the disc
through one full revalution (360 degrees). Measure the pap
between the two tools. This is the TIR of the tube 0D with
respect to the disc centerline. Adjust tube until vertical
gap, parallelism, and concentricity are all within specified

limits. Reassemble machine by reversing the procedures in
para. 1. 1. 1.@., Refer to para. 1g.1.2.1 for V-band
installation procedure. '

1@. 3 ELOAT VALVE ASSEMELY. FLOAT EBALL AND BALL OFFSET ASSEMELY

12. 3.0

1. 3.1

ia. 3.2

The float valve, ball, and offset assembly regulate the
inlet oil flowrate. When working properly, these three
components maintain a steady chamber o0il level between the
law ligquid level switech arnd the bottom of the spirming disc
throughout the rated oil inlet pressure and viscosity
rariges.

Farts required to replace:

A) Float RBall - P/N AA-35@2-D13%68 (1)

B Offset Assembly, Float EBall - P/N FPE-QQ@44@-1D45 (1)

()] Float Valve Assembly — F/N AB-A3SZ-8D399H (1)
Float Valve Gasket - B/N AER-AZS1-12D3E (1)
Light, clean process fluid for lubricating new float
valve pasket.
Loctite PST #5532 or equivalent should be used to seal
all pipe threads.

Removal and replacemernt of:

Aa) Float EBall
B) Offset Assembly
89 Float Valve Assembly

Remove the upper vacuum chamber. Refer to para. 1@.1.1.@.
This applies to all three componernts (float nall, offset
assembly and float valve assembly).
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18.3.2.1 For Float EBall: Hold the top shoulder nipple of the offset
assembly with a pair of locking pliers (vise grips). This{m
is to avoid bending the float wvalve linkage and %o aveoid:
breaking the seals or misaligning the offset assembly.
Unscrew and discard the ball. Check the offset assembly for
presence of oil inside pipe or fittings. Replace offset
assembly if oil is found. Replace ball.

.

10.3.2.2 For Offset Assembly: Remove float ball per preceding para.

(12. 3. 2. 1). Remove hose swivel fittings from inlet and
outlet of float valve. Remove (4) 1/4—2@ bolts which hole
float valve to lower vacuum chamber. Tilt flaoat valve, hald
securely and remove defective offset assembly. Replace
offset assembly and reassemble by reversing above steps. EHe
sure to retighten (4) float valve bolis evenly and in  an
alternating pattern to effect a good gaske:t seal. Be sure’
to replace chamber grounding wire on flomat valve bolt.

1@.3.8.3 For Float Valve Assembly: Remove float ball and offset
assembly by referring to paragraphs 12.3.2.1 and 10.3.2.7.

T Remove fittings from inlet and cutlet =f old float valve and
replace on new float valve. Remove ancd discard both the ole

float valve and valve gasket. Lubricate boith sides of rew

gasket with light, clean process fluid before installing.
Also inspect both valve and face of mounting acaptor  Ffor
burrs, nicks, scratches, contaminart, or damage which would

cause the seal to leak. Reassemble by reversing the asove
steps.
12.3.3.@ To reassemble upper vacuun chamber, refer to  paragrapghs

12.1.1.3 arnd 12.1.2. 1.

12. 4 LOWER VACUUM CHRMEER

1@. 4. @& In the everit that the lower vacuum chamber sustairns sericous
damage, it will be necessary to replace it. This is a magor
repair, due to the large riumber of parts whicn must  he
removed, as well as the complexity inmvelved,

1. 4.1 Farts Required
PA—-0@440~-VCD1iHA {1 Lawer Vacuum Chamber Assembly
MSz8775-327 (1 O0-Rirg, Rura-N
AR—-395002-D1385H (4) Sealing Washer, BEuna-—-n
AB-A3S1-12D3EH (1 Float Valve Gasket - Buna-N
Light, clean process oil; gasket compound, FPermatex #2 Non—
hardening gasket compound o equivalent Loctite FST #5922

pipe compound or equivalent.

12. 4. 2 Removal and Replacement of Lower Vacionm “taphms
NOTE : Lubricate all seals with clean process  Fluid |

before installing. Apply pipe compournd $o all MET
Joints before assembling.
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1. 4.2. @

1a.4.2. 1

1. 4.2. 2

12.4.2.3

18.4.2. 4

(4
&

1@. 4,

10. 4.

Lk
fors

10.4.3. 2

Remove ciler and gage cover. Remove upper vacuum chamber by
referring to para. 18.1.1.0. Remove -472 o-ring and o-ring
retainer band. Refer to sect. 18.5. Remove float ball and
float valve by referring to paragraphs 10.3.28.1 and
1. 3. 2. 3. Remove feed tube and fitting assembly (paragraphs
16.2.1 through 1@.8.1.2, except retain fitting body), and
dise (para. 1@.1.1i.1).

Disconnect conduit and wiring to low level float switch.
Remove low level float switch and elbow. Inspect for
damapge. Replace as required.

Note that all hoses which cornect to the lower vacuum
chamber have the swivel hose end at the vacuum chamber.
Mark all hoses to facilitate reassembly and disconnect from

vacuum chamber. Discormect disc motor conduit arnd wirirg.
Remove (4) 3/8-16 nuts which heold chamber to frame cover.
Lift lower chamber straight up. Retain spacing washers

underneath chamber and inspect grommets for damage. Replace
if required.

Support lower can orn mourting surface (flat at bottom of
can, where 4 weld studs are). Remove disc motor, mecharical
seal, =387 o-ring, balts, sealing washers, and spacing
washers from can. Refer to para. 18.1.3.2 except co not

discard the mecharnical seal urless it is damaged.

Note orientation and location of all pipe and conduit
fittings which correct to  lower chamber. Remove all
fittings from defective chamber and replace orn rnew chamber.

NOTE: The two 3/74" cloase ripples which corrmect to  the
chamber oil inlet and outlet may be damaged during
disassembly. If this ccours, replace them. Use a
commercial grade, schedule 40, calvanized iz
close pipe rnipple. The charices o«f damaging the
nipples during disassembly can be mirimized by
using & pipe nipple removing tool oY ] scorew
extractor ("E=Z Dut") to disassemble the nipples
fram the weld couplings. Avoid using a pipe
wrench to disassemble the rnipples ifF it is
necessary to reuse them.

Reinstall mechanical seal, new -327 oc—ring, spacing washers,
new sealing washers, bolts and motor. BEe sure to position

motor so that conduit cormection is at the sane iocation as
at disassembly. Refer to sectiorms 12.1.3 arnd 1@.1.4.

Reassemble lower chamber to frame cover arnd reconnect all
hoses. Rewire disec motor and recormect sealtite comduit.

Replace low level float switch. Check polarity with an
ohmmeter before rewiring. Low level switch is to  be
normally open. - This is with the switch and can in their
normal operating positions (right side up). Rewire and

reconnect float switch condidit
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18.4.3.3 Replace float valve, new mounting gasket, float ball, feed B
tube, disc, and setscrew. Replace sheet metal cap on bottom{”
end of motor. Replace retainer band and —-472 o-ring. Be

sure to reconnmect chamber grounding wire to float valve.

1. 4.3.4 Check alignment of tube to disc and align, if required.
Refer to paragraphs 108.2.1.3 and 1@.2.1. 4. :

18.4.3.5 Reinstall upper vacuum chamber and V-barnd clamp. Refer to
paragraphs 190.1.1.9 and 10.1.2.1.

1@.4.3.6 Note that the new lower vacuum chamber is shipped with a
blank purifier identification nameplate attached. Using the
nameplate on the old vacuum chamber as a refererce, fill in
the machine serial number with a vibrotaool. It will alsoc be
useful, in  the evernt that future service is reguired, to
vibroetch: "REFLACED LOWER CAN" and the cate of replacement
on the nameplate.

1@.4.3.7 Check all hose, pipe, tube, V-helt, coupling, =znd conduit
lines for interferernce, leaks, Hinmkirg, o 1ncorrect
installation. Covrect as reguired.

1@.5 FRAOME ASSEMELY

Farts Reqguired: Spare frame assembly F/N PRA-QD44@-DFARLIA (1),
gage lire discormecting tool P/N PRA-20440-T13, plus any other
damaged parts. Refer to illusirated partsz breakdowrn (sectiaorn 9)
and assembly drawing PE-Q0448-1 (6 as reguired.

12.5.@ Remove (2) side guards, oiler, gauge cover, and coalescer
bumper/sump assembly. Mark and discorrmect all hoses to upper
arnd laower vacuum chamber, at the vacuum chamoers. Remove

discharge filter glement (not the head).

12.5.1 Mark and discormect all wiring to motors  ard  coalescer
pressure switch. Note that the tube is conrnected o the
high pressure port on the switch, and the low oressure port
is vented to atmosphere. Mark and discornect hose lires to
discharge filter, coalescing filter, all gage lines arnd (3)
lires to  vacuum pump oiler (2 copper lines plus 1 nylon

tube).

1@2.5. & Remave handle. Remove (4) 3/8-16& bolts which =zecure frame
cover assembly to frame. Lift frame cover off of frame and
set aside. Be sure to support frame cover = *-at the

entire weight is not supported by the mobaor. Do not support
frame cover sideways, as this would cause the motor to  be
cantilevered outward. These cautions are recessary to avoid
springing the lower vacuum chamber.
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10.5.3 Remove vacuum pump, main drive motor, discharge pump, inlet

Y-strainer manifold, outlet check valve manifold, coalescer
pressure switch, and all 4 wheels. Replace all of these
parts in their corresponding 1locations on the new frame.
Refer to section 10.7 for specific component installation
instructions.

Reassemble remainder of the machine by reversing steps

10.5.4
10.5.2, 10.5.1, and 10.5.0.

10.6 Fi AS Y
Parts Reguired: Spare frame cover assembly P/N
PA-00440-DFAH2A (1), (1) gage 1ine disconnecting tool P/N
PA-00440-T13, plus any otherrdamaged parts.

10.6.0 Remove (2) side guards, oiler, gauge cover, coalescer
bumper/sump assembly, and discharge filter element. Note
locations of and remove all gauges from the gage panel.
Disconnect and remove oiler/diaphragm assembly.

10.6.1 Remove 1lower vacuum chamber, upper vacuum chamber, and disc
motor as an assembly. Refer to sections 10.1 and 10.4.

10.6.2 Remove electrical assembly. Refer to section 10.10.

1 10.6.3 Disconnect conduit to differential pressure switch. Remove

' discharge filter head and disconnect its two hoses. Remove
coalescing filter assembly. Refer to sections 10.8 and 10.9.
Remove machine handle.

10.6.4 Remove the (4) 3/8-16 bolts which hold the damaged frame
cover to the frame. Lift off and replace the frame cover.
Remove the (4) mounting grommets from the damaged cover and
replace them in the new cover.

10.6.5 Reassemble the machine by reversing the above steps. Note

: that the (4) bolts which secure the cover to the frame are
held 1in place with Loctite 242 thread locker. Reapply
Loctite. Do not over. tighten bolts such that the cover or
frame is visibly distorted.

10.7 DISCHA P IN VE MOTO COALE
PRESSURE SWITCH, V-BELT. SHEAVES, AND COUPLING

10.7.0.0 Vacuum Pump. To replace the vacuum pump, first disconnect

- both inlet and outlet 1lines, nylon tubing to coalescer
pressure switch and oiler, and copper tubing to oiler, at the
oiler.
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10.7.08.1 Remove belt from motor sheave by either loosening discharge
pump or working belt off of sheave. Loosen motor sheave and.

slide it towards the motor. Loosen both halves of coupling
connecting vacuum pump to  motor. Slide this coupling
towards the motor. Remove the 4 bolts which hold the vacuum
pump to the frame. Slide the coupling off of the vacuum

pump and withdraw the pump from the machine.

12.7.0.2 Remove the fan covers from both ends of the old pump, and
remove the copper ogiler lires. Install these on the
replacement pump after removing its fan covers. Replace the
fan covers on the rew pump. Remove all plumbing from the
old pump, and replace it on the rew pump. Be sure +to
maintain the same orientatiaon of fittings.

10.7.0.23 Install the rnew vacuum pump By reversing the above steps.
Realigrn belt and coupling drive.

12.7.1.@ Discharge Pump. Drainm all oil from unis. Discormect inlet
and cutlet hases fraom the pumo. Remove the () bolts which
—~-—held the pump to the frame. Remove the V-belt fromthe pump
sheave. Withdraw the pump from the machire. Discormect one
end of the hose which runs from the system relief valve (o

the suction side of the pump.

13.7.1.1 Note the orienmtation of all pipe fittings on the old pump.
Remave these, and reassemble them orn the riew pump. Remaove
the sheave and Woodruff key from the old pump and reassemble
them on the rew pump. Four clean, new, process =il into the
punp  suctiow port and turn the shaft clockwize several
times. This will imsure that the pump gears are lubricated
during the initial startup. For additioral protection
against dry startup, refer to the rote in paragrash
18.1.1.@.

1@.7.1.2 Replace pump in machine by reversing the above steps. It
is desirable to remove the upper vacuum chamber and Fill i%
with clean process fluid to insure that the rew pump is well
lubricated during startup Oefer to para. 1@.1.1.02).

12.7.2.@ Main Drive Motor. . Remove belt from motor sheave by either
loosening discharge pump or by working the belt off of one
sheave. Remove (4) bolts holdivg motor to Frame. Loosen
setscrew on motor half of coupling and slide mobtor shaft offF
the coupling. Remove conduit and discorrmect wiring to
notor., Remove motor from frame. Remove sheave from  =ld

motor and reassemble it or the rew mot o,

18.7.2.1 Check the new motor to be sure it has mo thermal or other
type of internal overload protectior. Fay particular
attention to the following warning:
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18.7.2.1 WARNING: Inspect the replacemernt motor carefully. There
(cont*d) should be information on the nameplate indicating that the
motor has no internal overlocad protection. It is essential
that any motor used to drive the pumps be without internal
overload protection. The installation of a motor with
thermal or other type of internal overlcad protection may
result in an automatic restarting condition. This could
cause serious ingury in the evernt that an operator or
mechanic had their hands inside the machine and it were to
restart automatically and without warning. For replacement
purposes only use motors which do not contain any type of
internal overlocad protectiorn and which are labelled as such.

18.7.2.2 Check to be sure the motor is wired for 122 VAC (low voltage

conmections). Cormect the motor to 128 VAL, 6@ Hz, 19 Amp
grounded power service and check for correct shaft rotation
{(clock-wise, facing shaft end of motov). If all these are

in order, proceed. If not, rewire motor as reguired.

10.7.2.3 1Install replacemert motor by reversing the above steps.

18.7.3.9 Coalescer Pressure Switch. Discormect the tube which runs
to the wvacuum punmp cutlet. Discormect the conduit and
wires. Note the termirnals which the wires were connected
tc. Looseri the laockrut which holds the switeh to its
nounting bracket, and withdraw it from the machire.

16.7.3.1 Irnspect the replacement coalescer pressure switch. There
should be a tag, packed with the switch, stating that it has
been calibrated and tested, with the date of testing.
Remove the conduit fitting and tube elbow From +the old
switch and replace on the riew switch. Be sure that the tube
elbow gaoes into the rew switch's high pressure port. The
low pressure port is to be left urabstructed ard vented to
atmosphere. Replace switch on mounting bracket. Note that
ewiteh diaphragm is tao be mournted vertically with both ports
(high and low pressure) facing downward. Rewire switch,
replace conduit, secure locknut, be suwre plastic cap is
secured tightly over adjusting screw, cut 172" aff  of
plastic tube to coalescer, and replace. The cut must be
square with the tube certerline.

ooserning

l@.7.4. @ VY-Belt. Remove V-belt from sheaves either by 1
t off of ore

tension at discharge pump or by working the hel
sheave while turring drive by hand.

18.7.4.1 Using V-belt toocl F/N FA-00440-T1, disconnect and remove the
old V-belt. Note the orierntation of the V-belt 1links. The
correct orientatior of the belt is such that when turning
the drive in the direction of ratation, the bottom tapered

link enters the sheaves last. Measure out a sufficient
length of new belting to allow fer proper initial tension
while still allowing encugh discharge pump travel to
compensate for approximately 1@0% stretch due to belt break
in. Check sheaves for oil and damage. Clean off nil or

" : -
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18. 7. 4.2

18.7.5.0

12.7.5. 1

18.7.8. 2

Install new belt. Check for correct orientatiarn. Use V-

belt toocl to Join links. Align and tighten drive as-
follows: The initial belt tension should be 4.8 1bs., as
measured with a belt tension gage at midspan, to produce a
deflection of .16 in. Start up and check for looseness by

closing discharge valve. There should be rio slippage. Open
discharge valve and allow unit to run for several hours.
After several hours of operation, recheck tension and adjust
as follows: The belt tension after break-in should be
between 2.4 1lbs. and 3.6 lbs., as measured with a belt
tension page at midspary, to produce a deflecticor of .16 in.
Recheck belt tension frequently during the first S
operating hours after installimg a rnew belt.

Discharge Pump Sheave. Remove V—-belt from sheaves. Refer

to para. 13.7.4.@. Using a mirror, o by feeling with a
finger, orient sheave so that keyway is pointing straight
upe. Insert a S/32¢ long arm hex key (allerm wrench) down
through the groove milled in the punp mounting bracket ard
locsen the setscrew. Remove the sheave from the discharge
punip shaft, Use a wheel or gear puller if reguired. Take
care not to lose the Wocdruff key. Replace the sheave by
reversing the above step. Be sure to use Loctite 248 o
eguivalernt on sheave setscrew.

Motor Sheave. Remove V-belt from sheaves, Refer to para.
12.7.4. Q. Loosen setscrews on sheave and alse  on bath
halves of coupling. Remaove the (4) baolts which hold the
motor to the frame. Slide the motor all the way back umtil
its rear hits the frame. Slide the coupling toward the
vacuum pump until the coupling comes off of the motor shaft.
Use a wheel or gear puller if reguired. Take care not o
faorce the shaft key all the way back towards +he mot oy,
This would cause the key to ride up in the reyway and Diwnd
the sheave. Full the shaft ernd of the mator at  an  angle
towards the side operning, and slide the moteor sheave off mf
the motar shafst. Replace by reversing the above step. ==
sure to line up coupling ard sheaves and to use Loctite 242
or equivalent on all setscrews.

Coupling. Remove the (4) bolts each which hold the motor

and vacuum pump to the frame. Locsen the setscrews on both
sides of the coupling. Move the motor back foward the frame
as far as it will go. Slide the coupling towards the vacuun
pump until it clears the motor shaft. Fivot the motor oub
of the way, and remove the coupling from the vacuum ump
shaft. Replace by reversing above step. Be sure %o align
drive properly. Use Loctite 242 oo egutivalert aorn all
setscrews. Note that the shaft ends ~f either the motor or
the wvacuum pump must rict contact the certer portion of the
coupling.
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1.8

16. 8

DISCHARGE FILTER ASSEMBLY

- @ Remove ociler and gage cover. Remove (3) screws each which
: hold the vacuum gage and the inlet o0il pressure gage in the
parel and pull both gages cut of the panel. It is not
necessary to disconnect the tubes to the gapges, but do
protect them from kinking, abrasior, or other damage.
Remove spin on element and gasket from head. Remove conduit
from differential pressure switch, discormect wiring, and
remove differential pressure switch and elbow. Remove (3)
bolts which secure the filter head to the frame cover. Full
the filter head down and away from the cover and frame.
Remove the two hose fittings which cormect +to  the head.
Remove the boss seal adaptor fittings from the old head and
install on the rew head. Lubricate bosseals before
installing with clean process fluid. Check the orientation
of the (&) 1/8" street elbows. They are to point straight
back through the frame. Use Loctite pipe sealant with
Teflon (PSS #TP2 or equivalent o all MET Joints.
Reassemble by reversing above step.

10. 3

1.9

COALESCING FILTER ASSEMEBLY

. 1 Remove oiler and gage cover. Remove (3) screws each which
hold the outlet oil pressure and inlet oil temperature gapes
in the parel. Full the (&) papges cut of the panel, but do
not disconnect them. Frotect tubing from damage. Remove
ccalescer draivn sump arnd discormect tube. - Remove (8) bolts
which hold coalescer head to frame cover. FPull assembly
down and away from cover and frame. Discormect line to
coalescer inlet. Replace fitting on rnew assembly. Replace
plastic tube elbow at bettom of bowl on rniew assembly.
Reassemble by reversing above step.

1@. 1@ ELECTRICQL CONTROL EROX ASSEMELY

Remove conduit, fittings, and discormect wiring to law level
switch (1LLS), differential pressure switch (1DPS), 1/&8" sealtite
line cormecting bottom of cortrol box to bell (Junciicn) baox  at
bottom of frame, ground wire to float valve, and power supply
cable. Remove {(4) bolts and spacers which hold control box  to
frame cover and remove box. Replace by reversing above sten.
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PALL Land and Marine Corp.
A SUBSIDIARY OF PALL CORPORATION
7070 Moon Lake Road
New Port Richey, Florida 33553

WARRANTY

Seller warrants that it has good title to the products supplied and that they are free and clear from

all liens and encumbrances. Seller warrants that all articles. materials, work and /or services furnished
hereunder wiil be free from defects in material and workmanship, will conform to the Seller’s
applicable specification and drawings, and that Seller’s design and/or specification will be free from
design defects and suitable for the use intended and will function properly when installed in accordance
with good commercial practice, and used within the limits of the specification and not subjected

~ to abnormal use. These warranties, together with such service warranties as may be set forth in
“the specifications, if ary, shall run to the Buver and/or its customers. The responsibility of the Seller,

except as hereinafter specifically agreed, is limited to repairing. replacing, modifying and/or over-
hauling* at its factory any part or parts which have been returned to the Seller and which have failed
er are defective or do not conform to such specifications, drawings or other description. and are
covered by these warranties; provided, however, that such part or parts are returned to the Seller
within (60) days after such defect is discovered. The responsibility of the Seller under these war-
ranties shall terminate in respect to design, materials and workmanship after ("800 ) operating hours
of the part or parts, or ( 12) months after delivery, whichever first occurs, or any- longer period of
service life or performance set forth in the Seller’s specification in the manner and to the extent
stated in such specification. In respect to design, a defect found in any part will be corrected in each
similar part in which such defect exists, provided that any such part is still within the stipulated
warranty period. The feregoing time limitations shall run from date the Buyer receives the part
directly from the Seller. Seller will assume the responsibility for transportation charges to and

from its factory on any defective part or parts shipped thereto for correction or replacement
pursuant to these warranties.

In addition to the prompt repair, replacement or correction of any defects on defective equip-
ment covered by the warranty provisions of this agreement, Seller shall promptly, on

the order of the Buyer. perform such maintenance, service, repair, inspection or overhaul work on
the equipment purchased hereunder and returned to its plant at the Buyer’s expense as Buyer may
reasonablv require. at prices therefor which shall be reasonable. Repair cycle time shall not exceed
451 dayvs on the average.

The aforesaid warvanties and the obligations of Seller are in lieu of. and Buyer hereby waives. all
other warranties and all other obligations. Said warranties may not be extended or altered
except by an amendment agreed to by Buyer and Seller.

If in the opinion of Buver a claim under this warranty arises. written notice of the nature of the
claim and type and length of use should be forwarded to the Warranty Claims Department. Pall
laind and Marine Corporation. 7070 Mcon Lake Road. New Port Richey, Florida 33553.

UNIT SERIAL NO.: *

* At Its Expense EFFECTIVE DATE:

53
PLM-DA-2 . PLM-TM-85-002
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MOBIL OIL CORPORATION MATERIAL SAFETY DATA BULLETIN

REVISED: 12/15/89

Yo ST ST S e sy S v s eSSttt I. PRODUCT IDENTIFICATION Yesevededededtrvedrve e e e ek kA Kk
MOBIL DTE 13X .

SUPPLIER: HEALTH EMERGENCY TELEPHONE:
MOBIL OIL CORP (609) 737-4411

CHEMICAL NAMES AND SYNONYNMS: TRANSPORT EMERGENCY TELEPHONE:
PET. HYDROCARBONS AND ADDITIVES (800) 424-9300 (CHEMTREC)

USE OR DESCRIPTION: PRODUCT TECHNICAL INFORMATION:
HYDRAULIC OIL (800) 662-4525

BR S IRiE St 2R ST II. TY_PItAL CHEMICAL AND PHYSICAL PROPERTIES Trdedesedede kvt kf kK

APPEARANCE: AMBER LIQUID ODOR: MILD PH: NA
VISCOSITY AT 100 F, SUS: 170.0 AT 40 C, CS: 33.3

VISCOSITY AT 210 F, SUS: 47.8 AT 100 C, CS: 6.5

FLASH POINT F(C): > 330(166) (ASTM D-93)

" MELTING POINT F(C): Na POUR POINT F(C): -40(-40)
BOILING POINT F(C): > 600(316)
RELATIVE DENSITY, 15/4 C: 0.884 SOLUBILITY IN WATER: NEGLIGIBLE

VAPOR PRESSURE-MM HG 20C: < .1
NA=NOT APPLICABLE NE=NOT ESTABLISHED D=DECOMPOSES
FOR FURTHER INFORMATION, CONTACT YOUR LOCAL MARKETING OFFICE.

yoe sy YT v vt s s vedr e T feveseve s yese st arae sy III. INGREDIENTS sedesedrdostdedtse st e sdeseve e sesese st e e
WT PCT EXPOSURE LIMITS SOURCES
(APPROX)  MG/M3 PPN (AND NOTES)
POTENTIALLY HAZARDOUS INGREDIENTS:
NONE

OTHER INGREDIENTS:
REFINED MINERAL OILS >90
ADDITIVES AND/OR OTHER INGREDS. <10

SEE SECTION XII FOR COMPONENT REGULATORY INFORMATION.

SOURCES: A=ACGIH-TLV, A*=SUGGESTED-TLV, M=MOBIL, 0=0SHA, S=SUPPLIER

NOTE: LIMITS SHOWN FOR GUIDANCE ONLY. - FOLLOW APPLICABLE REGULATIONS.

PR RS (S RS LA L R IS RIS TR RIS R R i1 IV. HEALTH HAZARD DATA Yederendededdese ooy ve st e sk s e e sk
--~ INCLUDES AGGRAVATED MEDICAL CONDITIONS, IF ESTABLISHED ---

ZFFECTS OF OVEREXPOSURE: SLIGHT SKIN IRRITATION.

B i e e i V. EMERGENCY AND FIRST AID PROCEDURES Yoo vrsesiYe e desr ks kR
--- FOR PRIMARY ROUTES OF ENTRY ---

ZYE CONTACT: FLUSH WITH WATER.

SKIN CONTACT: WASH CONTACT AREAS WITH SOAP AND WATER.

INHALATION: NOT EXPECTED TO BE A PROBLEN.

INGESTICN: NOT EXPECTED TO BE A PROBLEM. HOWEVER, IF GREATER THAN 1/2
LITER(PINT) INGESTED, IMMEDIATELY GIVE ! TO 2 GLASSES OF WATER aND
CALL A PHYSICIAN. HOSPITAL EMERGENCY ROOM OR POISON CONTROL CENTER
FOR ASSISTANCE. DO NOT INDUCE VOMITING OR GIVE ANYTHING BY MOUTH
TO AN UNCONSCIOUS PERSON.

[
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MOBIL DTE 13M 602698-01 PAGE 2 OF 5
sesrse T e YT Yoo Yottty drdese VI. FIRE AND EXPLOSION HAZARD DATA Yevevedevede ek Sk e ek k kK
FLASH POINT F(C): > 330(166) (ASTM D-93)

FLAMMABLE LIMITS. LEL: .6 CEL: 7.0

CXTINGUISHING MEDIA: CARBON DIOXIDE, FOAM, DRY CHEMICAL AND WATER FOG.

SPECIAL FIRE FIGHTING PROCEDURES: WATER OR FOAM MAY CAUSE FROTHING.
USE WATER TO KEEP FIRE EXPOSED CONTAINERS COOL. WATER SPRAY MAY BE
USED TO FLUSH SPILLS AWAY FROM EXPOSURE. FOR FIRES IN ENCLOSED
AREAS, FIREFIGHTERS MUST USE SELF-CONTAINED BREATHING APPARATUS.
PREVENT RUNOFF FROM FIRE CONTROL OR DILUTION FROM ENTERING STREAMS
OR DRINKING WATER SUPPLY.

UNUSUAL FIRE AND EXPLOSION HAZARDS: NONE

NFPA HAZARD ID: HEALTH: 0, FLAMMABILITY: 1, REACTIVITY: 0

Se Yo e v Yost e vede v S e vese Yok e sk vede e VII. REACTIVITY DATA Sk L hFe ke R A kkhk%

STABILITY (THERMAL, LIGHT, ETC.): STABLE

CONDITIONS TO AVOID: EXTREME HEAT
INCOMPATIBILITY (MATERIALS TO AVOID): STRONG OXIDIZERS
HAZARDOUS DECOMPOSITION PRODUCTS: CARBON MONOXIDE.

" HAZARDOUS POLYMERIZATION: WILL NOT OCCUR

Jevede veve vesk e ve dese v e e e ook VIII. SPILL OR LEAK PROCEDURE Fedededeskde eSSk e ke kX hkx

ENVIRONMENTAL IMPACT: REPORT SPILLS AS REQUIRED TO APPROPRIATE
AUTHORITIES. U. S. COAST CUARD REGULATIONS REQUIRE IMMEDIATE
REPORTING OF SPILLS THAT COULD REACH ANY WATERWAY INCLUDING
INTERMITTENT DRY CREEKS. REPORT SPILL TO COAST GUARD TOLL FREE
NUMBER 800-424-8802.

PROCEDURES IF MATERIAL IS RELEASED OR SPILLED: ADSORB ON FIRE RETARDANT
TREATED SAWDUST, DIATOMACEOUS EARTH, ETC. SHOVEL UP -AND DISPOSE OF
AT AN APPROPRIATE WASTE DISPOSAL FACILITY IN ACCORDANCE WITH
CURRENT APPLICABLE LAWS AND REGULATIONS, AND PRODUCT
CHARACTERISTICS AT TIME OF DISPOSAL.

WASTE MANAGEMENT: PRODUCT IS SUITABLE FOR BURNING IN AN ENCLOSED,
CONTROLLED BURNER FOR FUEL VALUE OR DISPOSAL BY SUPERVISED
INCINERATION. SUCH BURNING MAY BE LIMITED PURSUANT TO THE RESOURCE
CONSERVATION AND RECOVERY ACT. IN ADDITION, THE PRODUCT IS
SUITABLE FOR PROCESSING BY aN APPROVED RECYCLING FACILITY OR CAN BE
DISPOSED OF AT ANY GOVERNMENT APPROVED WASTE DISPOSAL FACILITY.

USE OF THESE METHODS IS SUBJECT TO USER COMPLIANCE WITH APPLICABLE
LAWS AND REGULATIONS AND CONSIDERATION OF PRODUCT CHARACTERISTICS
AT TIME OF DISPOSAL.

s Yo ve Yo st st a e S ve Yo S v e IX. SPECIAL PROTECTION INFORMATION efede oA RA KRRk %k

EYE PROTECTION: NO SPECIAL EQUIPMENT REQUIRED.

SKIN PROTECTION: NO SPECIAL EQUIPMENT REQUIRED. HOWEVER, GOOD PERSONAL
HYGIENE PRACTICES SHOULD ALWAYS BE FOLLOWED.

RESPIRATORY PROTECTION: NO SPECIAL REQUIREMENTS UNDER ORDINARY
'CONDITICNS OF USE AND WITH ADEQUATE VENTILATION.

JENTILATION: NO SPECIAL REQUIREMENTS UNDER ORDINARY CONDITIONS OF USE
AND WITE ADEQUATE VENTILATION.

sesede Yo Soar sty st sose s v X. SPECIAL PRECAUTIONS Jedrsrdedode v sesidk ok e R T AR KRR
NO SPECIAL PRECAUTIONS REQUIRED.
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r— Stk drddeetie ke T TOXICOLOGICAL DATA  Jevsesitdededededefesedesese dedededesdededede o

, --=ACUTE TOXICOLOGY---

ORAL TOXICITY (RATS): LD50: > 5 G/KG SLIGHTLY TOXIC(ESTIMATED) ---
BASED ON TESTING OF SIMILAR PRODUCTS AND/OR THE COMPONENTS.

DERMAL TOXICITY (RABBITS): LD50: > 2 G/KG SLIGHTLY TOXIC(ESTIMATED) ---
BASED ON TESTING OF SIMILAR PRODUCTS AND/OR THE COMPONENTS.

INHALATION TOXICITY (RATS): NOT APPLICABLE ---HARMFUL CONCENTRATIONS OF
MISTS AND/OR VAPORS ARE UNLIKELY TO BE ENCOUNTERED THROUGH ANY
CUSTOMARY OR REASONABLY FORESEEABLE HANDLING, USE, OR MISUSE OF
THIS PRODUCT. :

EYE IRRITATION (RABBITS): EXPECTED TO BE NON-IRRITATING. ---BASED ON
TESTING OF SIMILAR-PRODUCTS aND/OR THE COMPONENTS. :

SKIN IRRITATION (RABBITS): MAY CAUSE SLIGHT IRRITATION ON PROLONGED OR
REPEATED CONTACT. ---BASED ON TESTING OF SIMILAR PRODUCTS AND/OR
THE COMPONENTS. ’

---SUBCHRONIC TOXICOLOGY (SUMMARY)---

SEVERELY SOLVENT REFINED AND SEVERELY HYDROTREATED MINERAL BASE OILS
HAVE BEEN TESTED AT MOBIL ENVIRONMENTAL AND HEALTH SCIENCES
LABORATORY BY DERMAL APPLICATION TO RATS 5 DAYS/WEEK FOR 90 DAYS AT
DOSES SIGNIFICANTLY HIGHER THAN THOSE EXPECTED DURING NORMAL
INDUSTRIAL EXPOSURE. EXTENSIVE EVALUATIONS INCLUDING MICROSCOPIC
EXAMINATION OF INTERNAL ORGANS AND CLINICAL CHEMISTRY OF BODY
FLUIDS, SHOWED NO ADVERSE EFFECTS.

---CHRONIC TOXICOLOGY (SUMMARY)---
THE BASE OILS IN THIS PRODUCT ARE SEVERELY SOLVENT REFINED AND/OR
— SEVERELY HYDROTREATED. TWO YEAR MOUSE SKIN PAINTING STUDIES OF
SIMILAR OILS SHOWED NO EVIDENCE OF CARCINOGENIC EFFECTS.



P\

MOBIL DTE l3M 602698-01  PAGE 4 OF 5

xﬁ*ﬁ*ﬁﬁk****ﬁﬁ*ﬁ***k* LIT. REGULATORY INFORMATION JededeveYeveveve et e Ve kK

GOVERNMENTAL INVENTORY STATUS: aLL COMPONENTS REGISTERED IN ACCORDANCE
WITH TSCA.

D.0.T. SHIPPING NAME: NOT APPLICABLE

D.0.T. HAZARD CLASS: NOT APPLICABLE

US OSHA HAZARD COMMUNICATION STANDARD: PRODUCT ASSESSED IN ACCORDANCE
WITH OSHa 29 CFR 1910.1200 aND DETERMINED NOT TO BE HAZARDOUS.

RCRA INFORMATION: THE UNUSED PRODUCT, IN OUR OPINION, IS NOT
SPECIF CALLY LISTED BY THE tPA AS A HAZARDOUS WASTE (40 CFR,
PART 261D); DOES NOT EXHIBIT THE HAZARDOUS CHARACTERISTICS OF
IGNITABILITY, CORROSIVITY, CR REACTIVITY, AND IS NOT FORMULATED
WITH THE METALS CITED IN THE EP TOXICITY TEST. HOWEVER, USED
PRODUCT MAY BE REGULATED. : '

U.S. SUPERFUND AMENDMENTS AND REAUTHORIZATION ACT (SARA) TITLE III:

THIS PRODUCT CONTAINS NO "EXTREMELY HAZARDOUS SUBSTANCES".

SARA (302) REPORTABLE HAZARD CATEGORIES: NONE

THIS PRODUCT CONTAINS NO CHEMICALS REPORTABLE UNDER
SARA (313) TOXIC RELEASE PROGRAN.

THE FOLLOWING PRODUCT INGREDIENTS ARE CITED ON THE LISTS BELOW:

CHEMICAL NAME CAS NUMBER LIST CITATIONS
ZINC (ELEMENTAL ANALYSIS) (0.06%) 7440-66-6 15

-—— KEY TO LIST CITATIONS ---
ACGIH, 3 = IARC, 4 = NTP, 5 = NCI,
NFPA 49, 8 NFPA 325M, 9 = DOT HMT, 10 = CA RTK,
MA RTK, 13 MN RTK, 14 = NJ RTK, 15 = MI 293,

OSHA Z, 2
EPA CARC, 7
11 = IL RTK, 12

—
[}

o
]

16 = FL RTK, 17 = PA RTK, 18 = CA P65.
-—- NTP, IARC, AND OSHA INCLUDE CARCINOGENIC LISTINGS ---
NOTE: MOBIL PRODUCTS ARE NOT FORMULATED TO CONTAIN PCBS.
%****ﬂ**k***********************ﬁ****************************************

INFORMATION GIVEN HEREIN IS OFFERED IN GOOD FAITH AS ACCURATE, BUT

4 ITHOUT GUARANTEE. CONDITIONS OF USE AND SUITABILITY OF THE PRODUCT FOR
5ARTICULAR USES ARE BEYOND OUR CONTROL; ALL RISKS OF USE OF THE PRODUCT
“RE THEREFORE ASSUMED BY THE USER AND WE EXPRESSLY DISCLAIM aLL
WARRANTIES OF EVERY KIND AND NATURE, INCLUDING WARRANTIES oF
CERCEANTABILITY AND FITNESS FOR : PARTICULAR PURPOSE IN RESPECT TO THE
USE OR SUITABILITY OF THE PRODUCI. NOTHING IS INTENDED AS A
SECOMMENDATION FOR USES WHICH INFRINGE VALID PATENTS OR AS EXTENDING

- [CENSE UNDER VALID PATENTS. APPROPRIATE WARNINGS AND SAFE HANDLING
>ROCEDURES SHOULD BE PROVIDED T0 HANDLERS AND USERS.

ﬂ*****#********k**************x#:u**********************#*****##*#*ﬁ*ﬁ***
SREPARED BY: MOBIL OIL CORPORATION

ENVIRONMENTAL AFFAIRS AND TOXICOLOGY DEPARTMENT, PRINCETON, NJ
FOR FURTHER INFORMATION, CONTACT: .

YOBIL OIL CORPORATION, PRODUCT FORMULATION AND QUALITY CONTROL

3225 GALLOWS ROAD, FAIRFAX, VA 22037 (703) 849-3265



