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SECTION 1

INTHODUCTION

This el contain imgortant arionmation regrdeng the safe” Opiratn, musiatenands, and repes of Te RUVAC
WASWALL and WSIWEL) Sevies 200t pumpn. W unge you 10 read Sectiom 1, 7, send 3 Detare using yous purng. Section 0,
e MoubeMoO i O L shaubd B Lsad i conjunction sl the sent of the maceul Whouid the reed » e

B0 MANUAL KLY

“IWARNING™ s1atersnts aoe usad i this mancl 10 prevest ingery 10 gersonsel, “CAUTION™ watormants are
waed to prewent i 10 aguigerwed "NOTES™ contain heipful evlormetion, "REQUIRED ACTION™ s usma
where recsnary 10 atrgusd The 20ion of e step lrom the WAININGS, CAUTIONS, s NOTES

AL un:t;o;l " g;mh;onm'u %0 pOMNON »uu-;s _(’_‘ tovi " the uéa. parts Bt (a0 Sommen 7). Thase
MATOSS M0 Ao used o Kooty parts On Be Rgures

12 MODEL AND CATALDG NUMRBE NS

Thin mvnal covers the Fofomryy pussp ssodeh

WA 150, 250, 500, 1000, 2000 This manus! cen 't be wsed for pernp
WAL 50, 260, 500, 1900, 2000 models that and with “017 sech s
WS 150, 260, 500 1000, 2000 WAISY, WE251,. WALUSOY, etc.

WEL 150, 250, 500, 1000

To arderstand mvy OF 1he ralyemonss o s sl you nied 10 kKoo The model numder of your purg, The
plite stiached 12 the end or 1o the %00t of Phe pume C0niavs the model, catalog, and sral sumbers of your
purp lwee Figure 1.9)

PUMP MOOEL SERTAL,

AND CATALOD
NUMM E LAY CIL DN
PLATE ¥  POAT 42)
Fogare 11 Assrnbied Pomg Moomed for YVertical Flow (WA-250 pump madel shown ) "

PRIV AL & & wPpumred S aveat of | oyiedd Mo smm



Section 1:2 Com

The model rumber, suth s “WA IS0 o Saned on T plate afier “Typ ™

The pumg conslog member [Kat Nid & the ux digt number, such a5 "BI811.1.7 Aa "EX” following the cwog
UmDey INScaes that the pump has a0 saploson proof mator, An "I following the casalog awmber indicaten
That the pumg & mousted for hariagessl Tlow [mee Figere 2-7)

The 10 g number it The “Fabe, Ne™ Block 0 e menal number of yout purmp. You will seed 10 kaow Lhe wens
PAmiDer F yOuUl PUTED PEGOITEL WINTANEY Nepar

SECTION 2
PREPARING, INSTALLING, AND OPERATING THE PUMP

21 RECEIVING
NOTE: Ths Laybold gaching Mt o anachad 10 ihe outinde of One of the shooeng contamens

251 Reporing Shippieg Damage

Lavhold mabes cvery #NR1 50 @Asute 1N yiur QUods Me AL UAraged A AN den 10 PRGeOpae BaLNg
Hawewet 1ough o Corciess Raadhng M ansd My 1esull in sheprng Gevage

When the gooth sre Gelvered, NPt The (onaaon of the outide of the Bhppang cortiner and of the goody. |1¥
you Soxd arvy damige, you ment 3o The folowing

1 Notity Yhe cavtir that made e debuary within 15 duys of delivery in sccordence with Itentate
Cormerarce reppdatinem

2. Saws The damaged thipping contalner, packong materisd, snd goods for Inspecton
3 Fiw o clem with the carrmr for $5e darage.
& Comialt e Linyooka Ovder Servces Depirtmare 12 raplice 1he damaged padt

212 Raporting Shippng Shartage
M you &2 201 receive M1 Tha goods thet you ordered, do the followng

1. Check the number of preces Maled m the uppsr Fghl secton Oof the pack ing it 1 he rumbar of
Pwces Sated i graster han the sumber of Shipping Contarmr rettvend, COMACT Ihe Sl G0

Cereng the MmigLng pwce
7. Chech the paching It 1O see # the rriising Derd o Dtk (vdeted

3 Carefully check e soathiny) mierdl and COALAAM 10 aous Taat you dd Nt cesriook the
g item

4 M you cannot lockte the maseng dem. 0ofIs Ihe Lokt Order Services Depivtrment

213 Reporting Incorrect Shiperant
M i S (eCened I8 NOE 1he mem edered, conmect e Laybold Order Servom Deparntment
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OIL DRAIN PORT 2 J‘ OIL DRAN FORT

"

Figare 2-1, WA Serim Purg Mourted for Horitonial Flow

33 MOUNTING CRENTATION
CAUTION: FAILURE TO MOUNT THE ROOTS PLAMP LEVEL COULD FESULT IN PUMF FLLAD RUNGNG INTO THE
PUMPING CHAVEBER

Uniess you speclly oiberawiie, o Loyhosd roofs furrgs Me adsemiied M pumging N Tw wiical fow postion jwe
Figwre 41)

231 Comvering WA and WAL Seres Pumps fom Yertical 1o Hortrontisl Flow
NOTE: The mokor moud G108 on WA Mg WAL Sevies pemps & Siad e vacuum pemp Suid befoss Hhewe pomps s ship
pad. WS and WSL Seres purgs 40 not hawe a mofor moust 204

NOTE: Figem 51 shows & pumg souted S wrion Sow. Figum 241 shows 3 pomp mounied kr horeontel fow

WARNING: F THE PUMP HAS DEEN USED ON COMMOSIVE, Y0OC, VOLATILE, OR HAZARDOUS MATTRIALS, ODSTRVE
PROFER SAFETY PRECAUTIONS TO PROTECT PERSONNEL BEFOAL PEMOVING ANY OF THE PLUO SCREWS

Procesd aa tloas © comver! & WA or TALLSedes pamg Som vanical 10 Mool Sow

11 9w o0t cower (1) and e Paemedato fange (0} s Med wih pump Rl Sive T Dug Ao 143 om
Bo Dot of e Bord SO $9 1 Orvn 1w Bt Dol proceeding with Swps 2 feough 9 below (see Figure 1)

7 00 Sps 1 fvough 10 of Secion 4229 10 dadsstrrlie P Moks 808 of P g
3 Do Sips 1 Pvough 4 of Secion 439 © deamendie $e rdermeda fage (30,

4 Do Swpe G 78 0 and 1 o Secson 440 10 mtet D o slnger S5, rew Oring (), new compression fing (4],
) raemeckate farge OO0

5 Do Seps 12 A &4 620 10 of Secton 4441 10 el e retainer trgs @O, shell Suaing seeve (8
bearing (7) eaded shalt seal (6, Oring (131 &9 sich &), and phug sirew (00)

B Locking Form T Mol endl, fem B mokor mount 90% I he clockowine drecion Bom e Rigresert weed I Sy
fc of Secton 4441,

T Do Seps 68 Dough 11 of Secson 4441 © maamble he motor mowet (0L sewl (8], Couping (V. G0uping en
W, coupling shiokd (I7), shwedd iairer (2TL and kv (VY

B CAUTION FALURE TO KEEP THE PUAMP LEVEL WL PESULT IN FUMP FLLID Funaivd INTO THE PUMPS
NG Oaveon

Femove B et M) and mawal Ham or T madiery mourdng 2638 00 e S Loty e P pung 0
Pt §sonts on B feet 1 P horordd fow pOslon a8 showas i Figem 2

% Do Shps 9 g 1 of Secion 445 0 M fw puTe wilh T comect vtus pug Bud
232 Corwerfing Wi and WSU-Famps oo Vartiod! 10 Harbental Flow
NOTE: Figem 5! shows @ pump mounted ke vertien! Sow. Figure 22 $hows & Dumg mownsed S horonssl fow

Proteed as Tolows 10 cotwent & WE or WELU Sertes pumd Mo varios! 1 Mrontal fow
L Narove B ot ()

2. CAUTION: FALLIPE TO KEEP THE PUMP LEVEL DUMING STEPS 3 THAROUGH 8 WILL RESULY N PUVWP FLUD
FUANNG IVTO THE PUMPING CHAMBER 7
e D e W coummciicwine Koking bom e mokr endl
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Figure 27 WSU 1000 Mouraed 1or Hovlrostal Flow. i

3 Remove 1w phug sowmw (£ Som e oF S port on e bofionn of e Sont covee (41) and aliow 1 pumg g
B Oan No 8 sl contaner el Be pump Sud el 5 Vieie 1 P Loper ad oF e SN Slans 451
4 CAUTION: FALURE TO PROPERLY SEAT THE MLUG SONEW COULD FESAT N POOR VAOUUM, LOSS OF

PUM® FLUID, AND PUMP DAVAGE

Tighten 1o plug scoww (42 i S Qashat 1L fernly 10 e of chuie port In e botom of e YOnt Cowr 1

§ ¥ ot aheady fore evowe e plastic plugs Som e fvead holes I e sy MOENg e T e Leed
£ mouniing T St r horoontd fow

G U 7 s0es 400 winthens 10 afach e hel & P pumg housing (5 e horbonssd fow
29 LOCAIION OF THE PUMP AMD PUMPING SYSTEM

Nownt 0 DUTP 50 88 10 POwGe S0eguate vendlanon K Ihe Mok and pumping Sysiem. Placing Te PUmping sysem
& Ngh Hengeiae erwitirment wil acosienste wear of e IMOVNg PNS A0 TECHISAME CNNGING TN vCL Purp Suld
more equenty

24 MAKKNG THE FLECTRRCAL CONNECTION
Wire the parping sysiem 30 that the FUVAC can cparsie ohieas T Dachng puvp s rueing. It e
FUVAC 15 oparpled wiihiut & Decking purip, 1he MUVAL wif overteal ard el For WA aad WS Series

modeln, we MComITend ULING & DORMNS BRI and COMBT MTEAT 80 erviure TNl 1he focts o doeen
OPANE aliws s N Mg precacte (aee Talies 2.2 and 2.3 and Section 2.5

Whan making T oleoirion Conmeciion, Lee grounded outeds and Comins. Easre Tl 1w AC power source ke Be moe
maches e eguirements faed on e MoK AMTepiite Falel Ovedoads and & choul Dresker 1 SIOMCT The IO

2441 WA and WALSERES PUMWSS
For WA and WAL Serles pamps with §0 M1 matom, wie Tw scharmelc Sagmm on o molr rame plate o 1 1w oA
Jncson Bos 10 mase e seres Sorrecion

For WA and WSU-Secles pumps with 50 Mz moton, i 1 Figum 204 10 mba T slecricnl comections

342 WS ard WSUSERES PUVPS
For ot WAIWEY pemp modeia, rofer 10 Figus 2-30 0 skt T owiiod (ommechons  Be sure 10 wire Ba Bam
mmm;uﬁnmnnmwmmrubmnmmm
FOr WEIWELD 2000 pemp models anly, deo i 1 g £.42 o wire Be hn mokor
CAUTION: F YOU ARE WRNG A WEAWSU 2000 FON 400V, IE SURE T0 USE THE VWRARLE AUTOTRANSFOMIEN
PN TI34005) FOR THE FAN MOTOR. [See Figue o8



Figure 234 Mot Conmections 1 WAWAL Seres Purmps with 50 Mz Mottes.

et mes) "‘
- G-
M noww
®.2e

"_.®<'5® --;@_(2@

lts

MR T VAT - - e .-

* Wee P Pwemad wag swich (THENR SWL, = setms wih Se conlectr cof 15ee Fgue 74 o orotect e motr
R et
t At W Figus 4-47 © wire B motor e o0 WSITWSU - 2000 Pumg Nodels

Figure 238 Notor Conractons Sor WE/WSU -150, 2538, 500, and - 5000 Pump Models. (Fefer 10 Figure 442 lor WEWSL
2000 Purp Models),
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25 WIRING THE WA AND WS SERIES PUMPS FOR AUTOMATIC CONTROL

WARNING: FOR AREAS WITH AN EXPLOSION HAZAND, USE THE EXPLOSION PROOF DIAPHRAGM
PRESSURE SWITCH (1) (Conalog No. 5813930101, A CONTACT AMPLIFIER 1S NOT REQUIRED Wi N
USING THE EXPLOSION PROOF PRESSUNE SWYTOM,

WARNING: DO NOT CONNECT THE DIAPHAAGM PRESSUAE SAITCH DIRECTLY TO UINE VOLTAGE

ROTE: Ser Section 54 for an exphanason of the purpose ad operstion of the Suphiagm prevesrs wwitih, The
conmact amplfar, and the Poww Controd Uven

The daphvagm gressure swinch (e Secton 54-1) comes tlanderd with o8 WA and WS Seres pumgs It &
Mpumnmwumm The Saghrigm prossure switch hat T 100owryg thivic

TN
Reipanas seraitivry 1% of prewss ywiaching pressare
Mac. saiiching cunent LEmA
Max. switining voltage oY
Maw . CONIat res e 1 Kohee
Man arvtnest tersge atire WC N2A'F)

The chaphragrn Drasicne SAATon Is pesset 41 the 1aotary 1or the correct 1tarting premause 1t aguises The ue of &
OO ampl Atr Contiining & telay 1o De conmtrobied by the duphiagm contmt

The 0ptonad SV 149 poncact pmphler (Caralog No 1607E.1) Jrovides o000 & Cliadd Conlacts i reaporan 1o
A 3000 VoM 1he SOV adM PAassuse Savich (11) You feod a5 SV.110. & standasd motor siafter. 8 barafoomer,
A5 Swarioads (see Table 2.1) 1 comgiets the control cocet shown n Figuse 24 See Appencs A A specics
BOAE, CONMBCING NANLCBons, and & schemale of e SV.150. See Tatie 8.2 n Agpenda B Lr e parn numbers
of the molor sieter (AY], 18 Fardloemer (T1), 1he cioout Beeaker (£1). 15 contacior CY1 and the SV-410 con

act avpider JUY).

WA 303 WS- S0y Sumps (escept the WS-20000 can ais0 Do COnales with Pe otone! Pewer Conirds Urnt
You mes! soecly e pump model, vORBGE, POqUICY. M0 MROMAR0 OF OVIrOA0S ahes Srdtreg (vew Tabie
2.7) S0 AQgendu B Nr 1he SPeCfCalans M COMVECING N utioss iar I Power Contrdd Ura

The shendard Rargen o8 IRUVAD puvon we DIN farges  Pungs ivgead mon B CERA Pave ASA alagdtr Songes
Ot B Snae s DN Nrges
The cwnsorn of e ASA adier Sanges and e naend DIN Tanges M0 M i

The sasvig B saured W comwwdl e Sargm 1 e sdem e nckuded Wi e pung

e [t
oA Y 4
A &
4
Outate Drameter (00 )
g yude Cramater ol
Vouy Bokr Civcle e lareer Dol Male Namber of
el Targe [ 14 0o 0 - Bt Holes
10 %0 Dt * 1 X il 45 4 = N
-0 500 3 ASAe 6 00 rchen T 5 wohen TS wches L Al .
I D1 00" 1 Powm 330w YOO - 1 4
e ASA¢ I & mchws B cres 4 nches ssnvrooT A
000 DN S0 2250w 245 1 SOwen 10w a
0 ASAe 25 rcren rnm € oches 9\ DO .

¢ Tow S0k holsa e M ROdng Pe Canlofies
e 1000 Nrge Pa DR Nded M9 O Gttt

10 RUVAT 00" WAWALWYSWSU Manal, Edton M




TABLE 2-1 - AMPERAGE FOR OVERLOADS®

Pump Moo 20V Ipn F08V-Jph 2307-3ph 390V-dpn 4507 -dpn
S kg L] U] i
WAMNAL 1502% 4 ey o 27 &N
WERWSL 1500% 20 225 22 2 13
WAWAL 500 6 ha LX) @ adr
WS/WSU 300 as 40 a0 21 2
WAWAL 1000 1486 140 28 LY 64y
WEWSL 1000 2 2 12 48 7
WAWM 2000 WA 28 2441 156 22
WEWSEU 2000 150 Mo 140 90 80

“Sen 1otk B2 n Apeats B Mr e D1 Aumbars of Ine momr sianee JA1L the rensionrme (T1) Bhe Cotun Dresher

(5 1 0he contacsor (C1)L NS e SV 370 cOMatt ampider (U1)

100nctes 115 sorvce lacior moltr

- TRAN ORaE S wOOs oo

R L L e
S e

- & - — —

B2
‘=
~ury
Y

i

fL

“

.’.

“See Tathe 2.1 for e commect ATOe 00 S Overigacs
“Sas Appendic A for matruchions for COMECtng Ihe S 150 contact avoiiet

Fgwe 1°4, mww-aummmmnwmcumm
d » Cormaions Mote Sharter.
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24

CHECKING THE DIRECTION OF ROTATION

Belore Opeutng The 100ty pam, Wb sure thit Ihe impelrs 0w 10%a0ng 0 The roper Srection The can be
dore By ot oF the bavd mehodt destr bed befow.

NOTE: Tre cooting fan [08] 0n the WS andd WEL! Servet pumgn o Griven Dy 5 aacate moooghase ot ad,
Wheretore, Corol e i A0 thacking the Shrection of pumg ectation (e Fagure 1)

260 Mathod 1« Vissal baapaation

1. On new pomps, semows 1He DroMcive 1D N cowers The ASA fange (4] (see Figum +1) on e
Intate and On 1he Owtiet of T PUMD aNd ferowe 150 Mot adscrbent packs Bom e et of
e puro

7 CAUTION: TO PREVENT DANAGE TO THE DRIVE NOTON OR THE GEARS. 00 NOT JO4
MOTORS FOR MORE THAN 30 SECONDS.

NOTE. When unng the Powsr Contiof Uit (see Appendie 81 sae the podibutions on The Wt 10
Beinlly vt on ang than emvnsidbatety Sarn o She motor 10 check the dvection of folslie

REQUIRED ACTION: Jog the purmp mamentaiily andl look thvough the wiake or outher podt 1o
Obuarve the catation of The wngelier | T 101M0n vt B o thown in Fgure 57 11 the immgeliery

00 NGE VILDAE . DADEMT ARLALEN 5 wniniated By & nolictable ar ttream rom The CuTHE (Rv ] wisn
The MOLoy W pogoed

B 11 the deecton of 100N A DSOS, Mevers it By e changing D of the input beadh 4t the
o rve madtor

262  Mathod 2 — Prouurs Nasrarement

24

21

B0 gk Gievieciid 10 woue iyvien fiee Secton 2270 s the bipnt cows [41] s 100ed with vacuum pumg
Mandl (soe Section 2 81, you can check e drection of 10timan 3 foBows

] uuu-Mn.gwmmﬁmﬂ:mnnmﬂ”uvhuulqw.w‘
pamp e Tadsy 2200 2 30

2 Nerure the premuns on e ntake 1ide of e 10088 PN
3 Taan W 100 paamap o0

4 Agaw, mwsoure the previare on the otaics sk of the 10014 g 1! 1he $00ONS prewurs readng &
s Than the T, T Arectsn oF FORMON o OB Ted!

S ¥ the dection of 101810M 1 NCINECT, TEWrse o By Werchungng bwi of 1he woul s ot the
Orve motor

CONNECTING THE PUMP TO YOURN SYSTEM
F e 35 Ohuamnes 2 1yindal snifalalonn 000 atgemens! 100 & waCUGE TYLIRIN CONTANION & rOO0N (s

CAUTION: lxeeeommovmosvmu.smmmmm
COULD RESULY IN DANAGE TO THE PUNP.
Filbag

Loy tokd Meraman 2000 pumgs e Hited wilh ASA aduptiors $8] for the mitie and outher of the pung fee Figae
B A wotumm sedlong dot (D776 mith Oong (3377) n suppined for Be ntate and outhet of e (wrg. The
senbang (5t Tor U v lahe conlaet & more maeoh Bt 20 (300 Luee Figure 01 The adgetanet ted sealeng dhacs doe
Conmathinrg the ASA sdapters ) 10 your Tylten do not come S1andard seth the pang.

Loybold wino has & comphte bow of Components. MEMGE, a8 Adeplers M G0asil you! pasd 0 anp Frriew
Soe 1he Lopnaid Catwiog %o & Bt of 1hass compananis. Ses Page 10 lor the intshe and saliel Tange Semanibon
ol your vy wade

L

RUVAC "00" WA/WALWEWSU Manual Edtion M
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Figure 25 Tyostal Irtatation Asvargement fd 3 Vaosum System Costamning & Roots Pumgp.

212  Fordion biee Figs 26)

213

Flocks pumps are akways irataled in Hie Lreling of the vavum Sysiem Detwesn the vacuu® ChanDel and The Dace-
g pemp. Eraue that fe packs of mowium adscrbenst &% removed Fom 1IN PUTY'S It Dol DONMecing e
vassuT bros

The foretine shoukd have o misimurs of Naw resstance dnd Sould have 30 1D 1 smatier Than e hackng pavg
ntghe, 1o sppications where the foreline o lotg esough 10 reduce The gin ConduCiance Delow T raoed puampeng
weed of your pump, uee 8 forelioe wth an 1O lerger e the Backong ntake 1D, 5 ol cates, 1O01s Do shouid
e loceted 21 chose 1 pr acticable 30 1he veouum thamber 10 LS the s rmum Dewty

Flatersant of the Pusg liee Section 231

CAUTION: PASLURE TO MOUNT THE PUW FROPERLY COULD RESULT N DISTORTION OF THE
PUMP CASING. ANY DISTORTION WILL ADVERSELY AFFECT THME CLOSE TOLERANCES BETWEEN
THE INPELLERS AND THE CHAMBEN.

NOTE: We recommend isstialhng Nex e cormecton (Defiows) on the avidhe o outiel of the 1001 pumg 10
mrdsimize stres from the secusm Snes (e Figure 25).

1. Une » mathevsl leeel 1o afdare INM 1he g & Svel T e pumg ant resscnebly level Yom the
motor 10 1he goar ond. o Could evier e paeng Ra M

LB

RUVAC 00" WAWALYWSWSU Marnax, Ecteon M



Section 2. 7.3 Cant.

2. Boit the mousting e XV} 10 the pamging syviem frame, making certen that there it ne
FIONEL OF TAHE 0 T Duing Clng. nummbbhn‘duﬁmmm
the mawning feet #0d ule Stepe 3 Svough Owhnhmummm’mmMm.
g wlahe Sange

3 M not sveady Gone, remows the pectective overs dom the ASA adepiery (4 on the vtaks and
outhes of T purep Do Figure 1.9),

4 WARNMNG: DO NOT USE A MYDROCARBON SOLVENT ON PUNPS USING
PERFLUCROMCLYE THER WACLUM Of

Clean the take sl outiet ASA sdlapters M) with § surtadie sclwent.

5 Irngect the inke wwmammmwcmmmamnmnmm
iae of the DUBL Chas i eteisary IV Baavy CONanniations of Bt are geoarated » T witer
spplcation, o Seoomanend mstalhng an et Al 10 grotect the pump. Conmadt the tacsary for
FLANGR o5 MelCTing The corrnct indet Slten 800 yoau gurrg and ity appdication

6 LMMIhOmmNWMM“ﬁwmmmmtm
Secton 281,

b} MtnmmmmnmuwwmummwmawW

B CAUTION: IF NEWLY FABRICATED PIPING 15 USED, ENSURE THAT THE WELD JOINTS
ARE CLEAN AND FREE OF LOOSE SLAG PIPE MUST ALSO BE FREE OF SCALE AND
RUST

Une acrews 10 attach the wiiaske snd outhet ASA sdupters [4) of the germg 16 the matng vyiter
fargn

28 INITIAL TILLING WITH PUMP FLLID

NOTE: The mator moars (24 O WA 203 WAL Sermn portgn 1 Wled with «a0usrs i Mo befors e
s ale iaged W and WS- Serms pumigs 90 ot Reve 3 monds et 12m

NOTE: uwu.w“mtuanmtmmunummm. The
CONTECE Sa0ra urng Nisd 1 NiSped 0 2 1 sle conlanes

1 Uung a0 slen weanch, remone the piug sorew (42) fors the ol et POt in the 100 Of Phe ront
conw (41) bt Fpra 1.1)

2 NOTL: S Toe 22 0 2.3 hor the pumg Tl Gaguety 100 your parvg) redaed

NOTE wmmwumnmmwmumncn:aun*
v 'nmldeMhnthlhmmlmmum‘m
g

NOTE: The ool level equabzanon tuses [2/565) coneect the Tront cowss (41} 10 the whtermedianes
Marge 1301 fase Figuer 50 The souslastion st (2795 sl Loth od G 141300 10 be
18ed Svough e ol wdet et in the front ooy

REQUIRED ACTiOn Poww the reguent amount of The Coat vt pumg B #is the o
Wlet e 1 an the froem coves (4))

RUVAC "00" WAWALWWSWSU Maveal Eaton M



Section 2.0 Cont.

3 CAUTION: FAILURE TO PROPEALY SEAY THE PLUG SCREW IN THE FRONT COVER CAN
RESULT IN PUNP FLUSD LOSS AND PUMWF DAMAGE AND VORD THE WARRANTY

Peplace the plog sorew (42] with M ganiiet (4)) inno the o inket port i the 10p of e front
cover (A1), Be sare that the plug srew o pragerly mated,

2% STARTAW®
Sae Sectiont 2.3 through 78 belore Moy the syviem
201 WA and WS Series Pumps lise Section 54.1)

1 the aptions Contatt Avghfier or Powsr Control Unit i property ieetilied a0 your pumg, the WA o W
Series 10088 pump will bo sarted sutomatioally o1 the Sreset Dresere, See Appencion A end B for asditond
inlormation on B SV 110 Contact Amplitier snd the Power Cortral Unit.

CAUTION: STARTING A WA OR WSSERIES ROOTS PUMP AT A PRESSURE ABOVE THE NORMAL
STARTING PRESSURT LISTED IN TABLE 22 0R 23 COULD RESULT IN DAMAGE TD THE FUW.

M the WA or WS- Sersts roots Dumd i 0pead withowt 8 Contact Axplfier o¢ Powst Conpral Unin, walt until
ummmmmmmnwmmmvuuu:mm
MATIng the POORE Parnp.

2802 WAL and WSU Serien Pumps (see Setton 5.4.2)

You can wich 04 The WALL and WEL Seret 1oots pumg together with 1he Ladkng pump 3t stmoiphernc
pranure becaase WAL and WSLI Saries purngn have 3 tuslton pressure selbe! line e Figre b3

210 OPERATION

NOYE: See Secvom 6 [Trombneotng) 10 rescive cormective mumeteninge (rabders and Secton J for greverris
Lo Mot st Enaclaoss,

Totvies 2.7 andt 2.2 It operating and other techescel duls for each of the WA, WS, WAL, snd WEL Seviet sursp
el

Dol Miow the FIVAC puvg W Ofeste white the Backing pump isa] runarg  Openatng & FIVAC purg
WRROU! & Dedhing Pvmg caumen the RUVAL % Ovefast a0a Iel

WARMMNG Oodlh of Siried Yory Gt resut Yom B mgroper wne & AMAOn of B pump. ¥ e ourp o be
Sipoeed 10 KW, EIDREVE, Dy VPN Mgy CORORVE OF O haswdoun SrOCeis O NChang prealer
P St COPCairatona of Ovpgen. Comiect Leylk] Mo MgacAC secommendetons.

CATION: Lwtaedng an Cwrpransure of 7 ooig (1 5 B aih P punp off could demege B Jusp

¥ you Wil Be PUMORg OxIeNs OF Nghly COMOaVG QRMEA. FOul SUTD MUl DE SEApN] o SETaTI COTORVe Sor-
VICE 10 provert darmans 10 1w Pump and 1 ensure safe cperanon. The Sum) Mudl DI JSassembies, Claared anc
Segroasac. naw gankets, Ornga. And Seals must e instalied; afer aasembly Wert VRCUU DD RUG Mot Be
wed Soe Secton 432 Kx 408CW UMD NEYUCTONE

291 SMUTTING DOWN THE PuMe

Lraure Tt he RUVAL puvg Is switches off bafore The Sachurg pung Il 1he RUVAC gemg continue %O
coerate after T backing puvo shuts dowe, Ihe FUVAL may owerteatl and fad

For all roots parng modkels veat The 10018 pump aMer shaddowe. Son Saction 36 lor peepatation o0 lang serm
worege (7 werks o Moged)

Seo Table 31 v the mpaaeni e chadule ond Sctom 31 Bwough 38 for detation] amiruchionm and imgar Lass
siety precastions Sor the rogunrod Marrienasce

Son Saction € | Troaiedhoot oul] 30 fesahve COMTECTive Marienance problere.

RUVAC 00" WAWALWSWSU Mancal, Edon M
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SECTION 3
PREVENTATIVE MAINTENANCE

TABLE 3-1. MAINTENANCE SCHEDULE

Actan Froquesey* MHeterance Saction

Chack pom Musd level

Fromt cover Dty 341

Noter mount [MA/WAL ondy) Ween by -2
Check purrp Mad for conamneson Wers iy |
Changs pump Huid *

Fuut change” 500 hours of cpavation 32

St g charges” 3000 »ours of cpmason 32

LOng e m siorage Betore and atww 36
Crack det v Manmniy 3%
Chean charider ared iergmlion Arvwaty H

“NOre Treuamt Mum (erunte 1 rédured Under sdverie 0o atng Condion.

+ ¥ your pump wes perfiuonopciyethed (PFPE) vaouum ol £ 0oesnt noemally meed © be changed. howswet #
T PFPE of DoCOmMas CONamInaied, ¢ SR0u0 DE recondiioned

31 CHMECKING THE PUMP FLUID LEVEL

AR

2

Froot Cover snd Insermidate Flasge Pumg Flusd Lavel

CAUTION: DO NOT REMOVE ANY OF THE PLUG SCREWS (42) FROM THE FRONT COVER (41) mwiLE
THE PUVP 25 RUNNING.

Chach The purmp Neid lewel once @ dey while he yyitem o runming.

The minamum pumg Buad bevel o reached wies The T 9108 1 00 A0 The wiry up The sght ghamn 145) luee
Figas 11117 the purng st level & Sow, wie Secnon 32.0 Snepn 1 ansd 6 v ough 10 10 sdd the approprate
A oF The et Bhusd Iautiasient pumd Misd Wil chune srowoper operaLon and My resst o damage 33
the fasve

Tha Manmum pemp Bud lvel @ cesched when the Thud surfece w one RNall o e win wo Woe Mgt glsds
PE51 A Wusd lewed which m 100 Righ Can 1eRell i 3 BMEaIMTe NNreRie o 1he ot tover (41) A sutease
pawer coraumption i 1he pump Daid el 15 100 Pegh sae Sadion 3.7 1 Sieps | ough € 1o Sram same o
Rocheck the sghn ghass HE| whade 1he Sumg & fafinsd 16 afdere Thal 1o Band lewel o corratt

Moo Mownt Pump Fliad Level TRA aodd WAL Saries Pusgs Oniy)

CAUTION: USE ONLY FACTORY-AFPROVED VACULM PUM? FLUID IN YOUR PUNP SEE SECTION
S 100 THE USE OF NONAFPPROVED FLUIDS YWOUOS YOUR WARRANTY.
NOTE | The Byl Sevrl o e mtor meounvt (200 shookd e checked once » mesk

NOTE: Pump fluid expendh sa the pump sanmn 10 115 GEeraring Mender stue; thevefore, the Thasd level ouied be
bebom the wcribe line of e Ap stick (4] 90 2 cobd g Aq long  the pormg Nusd thowt o0 the & p wthek, the
bevel 12 adeguats,

NOTE! WS »n0 WEL Servet purnpn do mot haws 3 mator mount

RUVAC “00" WAMALIWSWSEY Marsal Ection M




Section 31:7 Com

For WA srdd WAL Sarigs pumps, chack the pump fNule level in the motor mount [20) while the wyatem &
rusring. the Swmng Buid thowdd te Setssen the cride line and the Bottom of the motor mount @p itick [2M) e
Figure 1001, 11 e Duid level doss not thow on the dp stck, add the cormect pomp Hhasd untl the Sud level s
Junt Beiow the sorie line while The [uamg s runsing,

I the pumg Thuid i sbove the wcride bow on the S stick, use Section 322, Stege | throogh 4 (o S some
purrg Bud from T motor mount. Recheck e mator moust fald leest while the pump & runsing,

32 OAANGING THE PUNP FLIND

2

We recormmend ¢hangng The pump Busd i the frons gover [41) and incscmediats flange (0] and in the motor
moust (20) sfter e fuest SO0 howrs of operation. Later on, charge the purg fud swery J000 hours of
opeatian, If perrgn ace exposed 10 heavily comlavendiod gists of AL, changs the pumg Thuid more braguenaty
oo Saczion 330 The tud thould sho be chinged before sad alter the Sump it $10red for 7 wiekis o marr [ee
Secnaon 3-6).

NOTE: The pumg fudd can be changed conostestly for The Sant covm (1ae Saction 3-2-1) and the monor mowns
e Section 32-2).

WARNING: iF THE PUMP HAS BEEN USED ON CORRODSIVE, TONXI, MAZARDOUS, OR VOLATILE
CHEMICALS, ORSERVE PROPER SAFETY PRECAUTIONS TO PROTECT PERSONNEL REFORE RE:
MOVING ANY OF THE PLUG SCREW 142) OR THE OiP STICK 124

Charging e Pamp Fluid in the Fromt Cover aad Intermadiate Flange
Change the Nusd sa follown.

1. Turn the paargs OFF 200 st 9 D0 AIORP e ¢
2 Plate & conasnar unded The lower plug wcrew (42] Yor caiching the ased pump ud.

3 WARNNG DO NOT REMOVT TME Ool FEL OR ORL-DRAN PLUG SOREWS WHLE THE PUNP 5
AUNNNG

SEE THE SECTION 32 WARNING  Lising an allen wisech, ussciew 3nd ramaws the lower plug
wrew (22) feom e o0l deper pon] 8 e BOmom OF the 2008 qover [41), and Phow the faid %
degen from the pump Dee Figure 38}

4 CAUTION: FAILURE TO PROPERLY SEAT THE PLUG SCREW COULD RESULT IN POOR
VACUIUN, LOSS OF PUMP FLUID, AND PUNMP DAMAGE

Essre that the wsting surfaces are chamn and See Soen deflect, then wntal snd 1ighaen the plug
sorew (€2 with flar gaket (430 Nurnly wwto the o Grein 0T in Thae Bottemn of the froet cover
(L1}

5. M the vand pume Mhasd in dattioned, Contant parnche, has & foul odor, of m wiry dety, ok st
the pump & folown:

5 Uting 0% slun wieach, remoes the phug screw (421 from the 300 of the front cover (41

b CAUTION: WHEN FLUSMING OUT THE FPUMP, FILL THE FRONT COVER TO
CAPACITY WITH CLEAN VACUUM PUMP FLLID. SEE TABLE 220K 23F0R T™ME
FLLRD CAPACITY FOR YOUR PUMP MOCEL

Ponr T Awied amowrs of vaceum pump Mud W0 1N o Mist port s the fop of
1he front cover (41 See Sechon 4 1.1 A the 0proved racuum o

¢ CAUTION: FAILURE TO PROPEXLY SEAT THE PLUG SCREW COULD RESULT ™
POOR VACLUM AND PENETRATION OF PUNP FLUMD INTO THE PUMPING
CHANBER.

Ensre thas the seelng surface are clean andd Tree Trom detect. Then witall and Gghten
the phug sorew (42) weth flat gaciort (431 Bermdy indo The o1 Mt et 0 (e 2o of e
front cover (41}
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Setton 321, Swp 5 Cont.

O Twn the purrgerg systern on (e Secoon 290, dlow the 10018 pume 10 run %o 10
rvetes, a0 Then turs 8 o,

o Repeat Stepn 1.7, 0, 08d & 10 dran the el from the froat coww 1)

I the pumg Suid used Sar Bushing i dirty, repest Steps Se theough 51,

6 SEE THE SECTION 3.2 WARNING — Urncrew and semows the phug screw (421 from e o inkes
P01 i the top Of the Yot cover 143

7. NOTE: The 1hi3 capanty for sach WA, WS- WAL, and IWEL) Series purrg it Sated ia Tabies 2.2
"33

B Repent Step Sc.
B Tomn the ponpeng syilem om
0. NOTE: Tre fesd fwest shaudd o between 174 0 172 of e ught gass HE| wvilh 1w purp running.
Altar The 10015 DU N 1 for § s, rechack e Suid lovel mhie the syiiem s runsing. i
Necessay, e Scten 311 10 st the pure Sued bevel,
322  CQwopreg the Purmp Fluld in the Mosor Mownt (WA- and WAL Series Pusgs Ondy)
NOTE| WS andd WSU Series pumps €0 not have & mosor mownt.
Crange the Thuid in the motor moent as 1odbows .
1. Turs the surmp of! and vertt it 10 stmccphecs

2 Plaie % 200ragrale cortimmet A catching the Used pump fuid under T plog sorew located n
P Dotiom of e moter mount (200,

A SEC THE SECTION 37 WARNING - Usng a0 sten wiench urscrew 3nd remoss e g s00ew
H2) from the ofl Srain part in e BOTIAM of the molor mount [0) and 3o the Thead 10 @ aen
froem the mount (e Fagure 1)

& Imanall a0 Ughten the pheg scrom (429 with flat gaeket (421 »in The of @ an port in the Botsom of
the moter mount (20)

B 1 the ied pusp Sdd m ducolionred, contaime partiche, hat 8 o0l 0dor, o 1 very Bty Thaah oul
e mdlee mount in "olow

&, Urscrow the dp atiek (48] vom e 500 oF 1he motor mount (see Figers 1-3),

b CAUTION. WHEN FLUSHING OUT THE MOTOR MOUNT, FILL IT TO CAPACITY
WITH CLEAN VACULM PUNP FLUID, SEE TABLE 22 FOR Tt FLUID CAPACITY
OF THE MOTOR NOUNT FOR YOUR PUMP MOOEL.

CAUTION USE ONLY VACLUM PUMP FLUID APFROVED BY THE FACTORY FOR
YOUR PUMP (see Secton 4101 THE USE OF NONAMADVIO FLINOS VOIDS
YOUR WARRANTY
Ponr the Cormedct satuum pump Husd o the of it port on the top o The Mmolee mount
(200 watil the Fad lewel 1 haltway betaeen the botiom of the dg uk (2] and the
wrbe e

C. Irtell and tghnen the Ap stick [24) seth Sat gaskoet (220 010 the aof ket (e T =1 1he Yoo
of the motor mouet (201,

O Tutn the wyriem on, shom The roots pung 5 run for 10 menutes, and then tues & oM

T RIVAC 00" WAWALIWS WSU Marust, Edoon M



Section 322, Step 6 Com,
* Fopest Stegs 1, 2, 0 ond 4 10 crain the Neia Trom the motyr mours (200,

1.1 10 pump N wsed for fusking & diry, repeat Steps 5a theough 5.

& SEE YTHE SECTION 3.2 WARNING - Uracrew and remove T @p stk (24) hrom the of et
POt 0 e 300 oF the MoNr mount (200,

7. NOTE: mhnamluummlwuom-um-mmu
hated in Table 22

CAUTION: USE ONLY VACUUM PUMP FLLND APPROVED BY THE FACTORY FOR YOUR
PUMY jeee Section 4.1.1), THE USE OF NONAPPROVED FLUIDS VOIOS YOUR WARRANTY .

memmMmmdmmnn.-wdmwmm.

B et and tighten the @ip stck 390 with That gaskoot (23] into the ol inket GovT i The 100 of e
Molor moent {200,

0 Tom the seitem o,

10 NOTE: The monor mawnt B level $hould be junt below the soride liae on the dip stick (24) with
The PmO Naring

Aler the r0ots pump hat run for 5 minutes, remove The Gp stick 10 chack the Thid level while the
e i rentvng. Adfunt the T bevel, if nettssiry fiee Section 31.2

33 OMECKING THE PUMP FLUID FOR CONTAMINATION

O dtsorally theok the pursp fhuld for contamination By Iook ng through the sghc glass (45), 1 e i has as
sl coler, s very dark, comans patoks, OF appeers dety o turted, use Section 3.7 1o change T™he fhsa If
hedry conceniations of dirt aee geerased i the syitenn sppiontion, we recommend inetalling an Wit fimer 4o
frotect the rocts pump. Contact the Leviels Hersous man office for the corract indet 1iner for pods Syitimm

34 CLEANING THE PUMPING CHAMBER AND WPELLEIARS

Cortain groceuss, Segemeng i D Touiad, vatute huge quaniliths of dust. Thess comamenants eposit on the
e sertaces of the pumging thavber andd on the irmpelien and must be removed Defare 88 soourmedation
Feraders o per o vadce. For the WAL and WS Seres pumps, Bt 20 soowmadates in the typais line and
on the pressere sebel vabve Doe Figures 53 andd 220

I DGt Gases. wiu 000wt The wvilruchions Below 10 thean the Summp; Aowever, (F The ORI # stvere, you
Wy Navt 10 1t Section € 10 dasssermiiie, clean, 8nd snenils the pung.

Torn 5 pump off (os Secton 2211 ared pracesd o fotlown:

1. Momove the et and outhet connecting lines from the pume [lee Section £ 2 1, Stepe 1a, 1B, and
| [S)

2. WARNING: DO NOT TURN THE PUMP ON WHWILE THE SYSTEM 1S AT ATMOSIHERIC
PRESSUNE. ALWAYS TURN THE IMPELLERS BY HAND WHEN CLEANING THE FuMP.

Wesh B oo ard the wade of the pumping chamber with scetone, 1Hmhane 111, o anothwt
satabin sofwent dsee Figure 4.27). For the WALL ard WSLMSavies pamps, 40 with e by pats bewe
v the pressure refbe! valve (e Figuem 53 0 2.7}

J CAUTION: WHEN SCRAPMNG, MAKE CERTAMN THAT SUNFACES ARE NOT NICKED OR
DAMAGED

Use & wire Brundh, scowring pad, sandpepes, ofF & s 33 fermdve 000 irrenales wheoh carmet be
winbed out.

4 CAUTION. DO NOT ALLOW DISSOLVED DEMOS TS TO MEMAIN IN T PUW

Use comprossed it 10 remowe 100wsed GiT from [he pumissg chamber and 10 eomurs that the
pampng chamber & oy

RUVAC "00" WAWALIWSAVSU Mirncal, foeon M




Section 34 Com

5 WARNING: FOR PUMPS THAT USE PERFLUOROPOLYETHER WACUUN OnL, ALL MYDAD-
CARBON SLUBSTANCES NUST BE REMOVED FROM THE PUMP AND THE PUMS MUST BF ANS.
ED WITH FREON OR ANOTHER NONSYDROCARBON SOLVENT (ses Secton 43.2)

For imandand pumg spplcations, 1oue Th Durrieng Chamber wilh soetore of another viandard
OOty sadvent

B Check the working condtion of e pumg by tlowly surmng e wnpeliers by hnd. T shauid
Ot Do Aoy NOtICeabie resianance. B Bhare is fediniance. J0ane and v mnaie the obntructon

7. Use Section 32 10 change P vatuurs pomg fuid

8. CAUTION: DO NOT ALLOW THE ROOTS PUMP INTERION TO BF EXPOSED TO ATMOS
PHENRE FOR EXTENOLD PENIODS WIHEN WE T,

I sodetvl O Wiy AaMETA 1 The Duisping chamber, instell the pump 10 the wetem inmed-
stuly after choarnng Operate the syitern until Bhe yiter preuurs 3pEroaches T WLTImate ooeire
of the backing pump, Indhcating Dt oF sobvent wapars have Baen ramoved 11om the 1001 g,

35 CHECKING THE DIRT TRAP

Occasbonally check the wire mush chrt e (9] Dhat reits o0 The pumg inakos (s Fagure 4.3) Coirse coman
NASAoN 0N T™he dirt Yap reducom The pumping speed.

36 LONG TERM STORAGE 12 wasky oo longer )

CAUTION: DO NOT TRANSFONT THE ROOTS PUMP WITH PUMP FLUID IN THE FRONT COVER (41),
THE FLUIO FRON THE FAONT COVER WELL SPLL INTO THE PUNPING CHANBER IF THE PUMP 1S
TILTED O JOLTED

Ut the Section 32 imaiructions 1o Sl out the purng and change the vietuur Nud Before and afier She pump i
wiored Sor 2 weekih o longer. At changag Toe Musd. run the wyatem 8o sbout 10 murutes 50 ernure That 31 The
it pirts of the purg are costed with clean pume Sud. Cowr B intahe and cutiat of the purmg 10 prewent
At ard duit from sccumalsting = the purmpeng chamber during iorge

7 RUVAC “00- WAWALIWS WSU Manut, Edton M



SECTION 4
DISASSEMELY, CLEANING, AND ASSEMBLY INSTRUCTIONS

41 REQUIRED MATERIALS AND TOOLS

&1

&2

Roquired Matwr il

CAUTION: DO NOT DISASSEMELE THE PUMP UNLESS YOU HAVE A NEW GASKET SET. BEARINGS,
PISTON RINGS, THE CORRECT VACUUN PUMWP FLUID, AND A SET OF SHIMS. FOR OLDER PUVS
WITH LABYRINTH RINGS, YOU NEED A COMPLETE PISTON RING KIT.

NOTE: The catslog numbers 1or 1he sats, Rits, and raguitad sew parts v your pume model ate lted in Sacton
70 of the wpare parts bt

Vacours o - Taasd on eurdve Opeliond lesting. we ssiacies ME-200 S eerton of Yr slendeed

Costainnt lor Cothng pump Nukd

Bar madie of 108 rrwtad faoe the ling NOTE in Section 4 2)

Screw that has the seme metnic Sweads 1 ™ intemal threads of the dowel pirs (we Section 423, Swa 6a)
Beans Bolt [wee Section 423, Sep 1)

Oeaning solvert — Trmthane |11, scetons, o socsher switable solvent

Degressing sofvest for pumps using perfluorepclyeer vacuem ol - Frean TP

Pirae scivent 136 purmps LNng PArtILSIORO YS! VU O . Frade Or 37Cm” rOnMrOCAabon sohver?
Locte 21

Two wooden blocks (e Figure 4 24)
For WA2000 and WAL-J020 pumg models andy - § muvm epoxy
Sowre parts o1 regeired (s Setnon 721

Roguired Tooh

NOTE: AF somsred took and ¥l ruts, Doty screws, and theasded holet are metric, saceps for The mosars on
WA snd WAL St purrgn, which contaln U S standard bolty and screws. The sarews attaching 3 U S, motor %
AWA and WAL Serwt purrp e shio U S standiard

Natrid Do or ralchut wranch wd

For WA and WAL Sersen pumpe -~ S/16 o VB nch allen woench
Naetnc alleon wesach wt

OJ ryecior sqapownt jae Section 4 2.1, Step 600
Latge wap ring play

F Lt blacke sir podh ety

For WS and WEL Serves purrgnt - 08 Bipm 0t ewed ovme

Bt hwrerer

Hegrae harmeer

Ohrmrneter foprtona) Dewe Section 4.2.2)
Adpntobie wrench [Section 4 2.3 Step te)

Pulier Lwoe Secton 420, Sep

Jackacrews with the sare metrc theeads as the Jack wcrew holies in B end plates [we Section 4 2 2. Step ()
Four 118 or 15 owh thick metal plates (e Section 4220 Srep )

RUVAC "00" WAWALIWSWSU Marwal, Eacon M



Sectron 1.2 Cant.

w‘?( Mma L0 g pav ol sip nng shiers; o bwo drill Bate, e (11 ek, OF Other sardy pees Hher Section

Wore beunh

Grade 220 sed 80 sandipaper

Al comprenor joptional) (se Secton 431, Swp §)

For pumps Beng coneeried fram Lilryriath riags 50 piaton rings and for pumgs wesh new and plates - &l el
Phag (oee Sacron 447, Sp J0d. pedier (w0 Secton 424, Saep 1)

Fde boe Saction 440, Saep Na)

Presa, o » ppe with the correct dhrension b be used s 3 driver (e Figure 423

Punch oo Section 4 4.2, Step 1)

Spacer teeve [we Secton 442, Swe 7)

Sat of long Seeler gauges (e Figure 428

Sy dnghte e

Dol Inh oo gouge [ser Figurn 4.30 snd 4. 50

Prpe and Bar haoe Figra 4 30

M‘;'ﬂlmmn-ﬁﬂmvmﬂummmm

(SR AN

For WA and WAL Saviwt purngn only  vioe g ip phers and lovers (we Figure 4-30)

Lorwg A pliery

For WA and WALE Series purngn only —~ 16 nch open end wranch (see Secton 445, Swep 500

42 DaSASSEMBLING THE Fruww

WARNING: DO NOT BEGIN DISASSEMELING THE PUMP UNTIL THE SYSTEM &S TURNED OFF AND
THE POWER |5 DISCONNECTED.

VEARNING: F THE PUNP HAS BEEN USED ON HAZARDOUS, CORROSVE, OR VOLATILE OHEMICALS.
OASERVE PROPER SAFETY PRAECAUTIONS BEFORE OPENING THE PUMP,

NOTE: Ary time you foosen of Sghen & nut or 3CTew O an impelier WRalt O Tn 1he OF Ijaenor, uer ! & bae
made of sharmivurn o ofher alt metal Mo the pump Nake 10 Srevent the impelie Al Lo Tuneg Do not
et the Bar Though 90 the permg outhet becaums it coudd bend the ool suslizanion ne {2)

427  Duavambling the Froot End of the Puvp
1 Rammove e pump from yost system s fadions

» Memowe the wrews sttaching the inket and 1he outiet See of the wslem 10 e ASA
sdapters () on the stake and outet of the pumg, remove The mabng dads Mom e
slaptnis 4]

b Nemove the sems lrom the adapeer J00gn Uugs. Temoes the adapner Thnge (4] o 1he
ek and Sudiet of the g loee Fagures 11 and 49)

¢ Remove the wadling dak 17} waih ot Wap (35 Yo he s avishe and the saaling
ok 01 Yeomm 1he o cuthet (vee Fugre 4.1)

4. Remove the Solts astacheng the mosniing teet (347330 of We purmp 16 e liame of e
wiles

2 CAUTION: FAILURE TO DRAIN Tt PUME FLUID FROM THE FRONT COVERN (31) a2
FONE TRANSFORTING T™E PUNMP COULD RESULY SN FLUID SPILLING INTO ™I
PUMMNG CHAMBE R

Rattuirve e phoyg sorews (820 1om The O wvet 9ort g The O Graen et n The Sant coves [41)
] ANOw The D That 10 GV ain wiid & Batabie eontaime diee Figure 4-1)

1 WARNING: VACUUM PUNF FLUIDS ARE EXCELLENT LUBRICANTS AND AS SUCM ARE
VERY SLIFPERY. BE CARLFUL WHEN HANDUING THE FAONT COVER [41) SINCE IT
CONTAINS PUMP FLLID WHICH COULD SMLL CAUSING A HAZARD

Semave the front cover [43) s fotlows.

RAUVAC "00° WAWALWSWSU Marsal Edtion M



Fapw 41, ASA Adaptens, Sedling Daen, arvd Diaptvagn Protsure Sentich Remowed fom the Pumg  wan
INA 250 pump model shown).

Section & 21, Saep 3 Connt

. Ussoow nd ramove the lomer sorews that attach the froecdt cover [41) 10 the pung e
Figoe 4-2)

5 WARNING: ESFECIALLY FOR THE HEAVIEN PUMIS, BE SUNE TO SUPPORT THE
FRONT COVER WHILE REMOVING THE SCREWS; OTHERWISE, THE COVER MAY
FALL, HESULTING IN DAMAGE O INJURY

Wihnde supporting the hront cower, wrncrew 30d 10000We TH UREET 1CTFWe

¢ Pul e frose cover [€1] from the pump end the Oring (3 from its groows in the froat
o) plate (404 ren Figure 4.2}

4 Rarnive the ruts (S35 from e impeiier shafts 160] sen Figure 4.2 and e NOTE 2t 95 begning
of Section 4 2)

For WA/WALWS 2000 guavg maoddels only, aho rerrsove 1he wanhers (Pt No. 627 05 485) Trom
he ivpeier shalty

6 Rerocrve The spdmh plate (150 froms the v ive (rght) shalt Dee Figure 4.2)
O Mermove the Two gears [50) Loen the tha®t 2 Todbosn

A WANNING: FAILURE TO MAVE THE NUT (41) SCHERTD ON THE SHAFT WHILE
USING THE OIL INECTOR TO HEMOVE THME GEAR COULD RESULT IN THs
GEAR 301 FLYING OFF OF THE SHAFT AND CAUSING INNMRY.

frale® e st oo e mpeiier halt weth 2 1B nch gap between the net (A8 sl the
poar 500

2%



FMONT TND
FLATE (40

Figure 42, Front Cosm Removed hom e Pump (WA 290 pumg moded dhoe)

TABLE 41. OIL INJECTOR EQUIPMENT PART NUMBERS

Part Nave

O6 Mjeciow

Valve N e
Necduciog Nipgpie *
Reducing Nippie*

Durermons linchey)

— e —

R29
ARG
Nitw A1
R38N

.

Part No

S90.-60 0% 1
4307904
43179
020302

"Thin redecing rpple It 1ecguined only fa¢ Phe WAUWALIMSAWSU-S00 aad - 1000

oD Inpaiels,

TTha reducing nipple & reguired for the WAMNWAUWS/AIWEL- 150 290 pemp

000 parrp el

a8




Section 421, S § Cont

b WARNING: Mewer won 19 ofF 0pecior i i 2aan't Dees madiind with The salety hole
nd repture-dac amembly. Ses e ol Wpaitor iralnatiiars (/N 122.78.004) Yo
ATOOMIEN LTy N TR

NOTE: OF inpecsnr eQupmmen can e odeved bom Loybold Toble 4.9 huts the pat
rarbens for the egugament

Piial the ol irgectior 0nto the snd of the ialt m SBows [ue Figwe 4 28)

2

5

Anotew The hvadded cylnder feom e ol rygector deswe il tivies Aoty
of the Thioath on the oyfinder a0 mapownd. Appdy Vel oo 10 the
Ihveads on the cybnder,

P e plunger, which s i the center of the theasded oylinder, back Wil it
Dotioms out N e deawe

Tt She thesaded oylniedderve aserily Dack and 1[I e hole in The conter
aOf the cylnder with the oorredt s porrp Bud Dwe Section 4-1.1)

NOTE: The thesaded cylinder, valve miopbe. dnd reducng mipple munt be
screvwed together Ughtly 10 srsure o O gt sed,

Altach The wilve nipgie 10 the ol ajecnar and the sndcing iosds 55 the valve
npeke

NOTE: For WANRALUIWS 7000 pump madels asly, srew The 0 ingetiod ane
he B eadod hole On the ear 1ather Thas wiie the end of the shait,

Sirew the odl ingecior smembily Temily inne the thavaded hole » T vl of The
shall [sen Figure 4280

Figre 43 Splah Pate, Goars, ard Mirgs Remownd fram e Front End of the Punp

WA 250 purmp model shown)

7




Section 4 21 Sawp 6 Cont.

€. WARNING: DO NOT STAND BEMIND THE OIL INNCTOR WMEN IT 15 IV
STALLED ON THE SMAFT, THE HIGH OIL PRESSURE INSIDE OF THE INJECTOR
AND SHAFT CAN CAUSE THE INJECTOR TO FLY OFF THE SHAFT CAUSING
DAMAGE OR iNnJURY. BE SURE YO WEAR SAFETY GLASSES.

NOTE: Wran wsng the o njcnor, b prepired 50 Ga0N The axiess pump Nusd

NOTE: It muy be recenary 20 g the fce of the gear with 3 hamawe 10 oo £ o 1o
Py it off wih & worewdoiver,

While suppertng The reduting fapgie with an cpen oad mrench, turs the hancie of the od
it clockwse 50 that pump Mald s forced between S ot and 1he 1D of e gear,
witl e gear 1500 becormws mparated from the tapered thaft snd haccks agabus the
‘raat 481

0 Ramows T o woettin stwpernd and the nut (48],
v Pull the gear 130) from e thalt fuwe Figus 4.3},
1. Repeat Stepn Bo 1heough Be 22 remove the geir 0500 from the other impelier shatt.

J. Using wap ring plers, 1emoes the retanes rings (53] and than the wose iS50 and shvs (521
Lom e tea bearing wells in the Lo ead glane 1400 (e Figre 431 Wire of 1ade B retired
FOGE, SRS, 0 S0 10geThet 40 That you 0T gl ate Thers,

B NOTE: The pressurs snch adapter (] it sorewed o110 3 Sapped Dole et Delow the intaks of the
g,

hwxumwm.mmm.m.qnouumm.muu
wors Se daphagm peerre petch (01} 10 B pesiire swinch adapas (B0 Reamove T &
Phwagrn prapsne saitahs [11) fom e punp (e Figares 111 s 41)

KF® i 0 regritered trademers of Leyboid

422 Duanembling the Mosar Ead of the Purg
11 wous sunpect & oo mafusction, use an chmmeter Lo chweck the metor s follown:

& Chark sach of the windngs 10 ground for sh0r T Sidwity,

b, Chack the reustances batwen winaings (phases): Table 47 lnts 9w approximane st
srce A0 aach (o mrde!

TABLE 42 APPROXIMATE RESISTANCE BETWEEN MOTOR WINDINGS (phases)

WA wnd WAL Sevies Puwwgn WS and WEU Secss Porgs
Appioxemats Reuiitance* Apgronimane Revitance*
Pump Mocel preohins Pump Model 4Obena)
WAWAL S Son Appendix C WEWSU- 150 27
WAWAL 790 Sex Apperddin © wWSWSU %0 127
WAWAL-S00 Sen Appmodcs C WSWSL W00 "o
WA/NAL 00O Seoe Apperedix C WEWSU- 1000 0O
WAWAL 2000 Soe Appmedix C w5 2000 22

"Rnvatancet sre mesued owiv Vi posnt

 RUNVAC 00" WAWALYWSWSU Marsal, Editon M



4229 mA
NOTE:
|

a

N M

e

NOTE. Thes figure sppiien ooy 83 WA 2o WAL Seviet pormpn. 3
Figure 44, Motor, Couplong. sd Couphrg Sheld Nemoved from the Puse
WA 250 purep mvoded sthown)

vl WAL Serses Pumps — Monar Ead Dissssernddy
SAction 4 221 1 for WA and WAL Sevies paamgs vy,

WARNING: FAILUNE TO SUPPORT THE MOTOR WHEN REMOVING THE SCREWS COULD
RESULT N THE MOTOR FALLING AND CAUSING DAMAGE OM INJURY

NOTE: Scemetinmes i i secenary 10 ue metnic Jackicrews 53 poy the mones lrom the
) puTra

Remowe the ULS stanciand worews than attach the msonar [19) 10 the motor mownt (200 and gl the
maler frorm the pump (e Figurs 4 4)

For WATWALI Y50, 260, 500, and - 1000 pamp ssadiels, remone The shaeie] retsiner (21} trown the
od oF the moton maurrt (201 faoe Figus 44)

For WAMNALL 2000 pump meodels, 4 secomiry 500 reper. remove The 1ot sdiapter Nange (122)
from the motos

Rewowe e couplng et | 16) Yo the mator side coupdirng (05) (eee §Figure 44)
PUl the coupding shio) {17) froe the inmide of the mator mowrst 1200 G Foue 44)

Unicrew and remove the dp stk (M| frome thwe top sod the plag sorew (421 Troen the bottoe of
the motor mount (200, s aliow the Nasd to drain Wo & siile Coristnes (oo Fgrm 44 el
L2A

Remdwe the shall sorew and wanhwr (290 from the end of the o shalt (e Fugae 44)
A the cosplnng (15 Trom e parp thadt Jeee F e 44)
L1 e ey (14) Srorm the pumg ihalt (e Figures 44 sl 4 5)




e ™
\
- 3, 4_u 13

NOTE: Thes Bgure appdes ordy 10 WA andd WALL Serien pomgn

“»iln

Figae 45, Nosor Mount Removed from the Pump (WA 250 pure model shoen |

Seron 42221 Coen

9. WARNING: 81 CANEIUL WMEN MANDLING THE MOTOR MOUNYT SINCE IT CONTAINS

PUNP FLUID WHIOM OOLR D SPILL CAUSING A MAZAND

Remowe the screwn attacheng The motor moust (701 10 the o pull o gy The maunt [21) oft
ol the pure and pudl the Oeing 1131 from (s groowe i the sriarmedinnie Thnge (X)) (e Figae
49)

10 CAUTION. DO NOT SCRATCH THE INSIDE OF THE MOTOR MOUNT WHEN DRIVING THr

HADIAL SHAFY SEAL: SCRATCHES TO THESE SURFACES COULD RESULT IN A MUwNr
FLUID AND GAS LEAX

Deiwe the rabal shaft sopl (25) 1owsd T 0t i of the mator maort (200 watil the wel {260
19t ot of e motor mourd (200 Do Fgurem 44 o) 4 5]

4222 WS sndl WU Series Pumgn ~ Mot Ead Dhsasssrndidy

NOTE
!

Section 4-2.7-7 u for WS and WS- Secim pomg models ondy

Nemowe the phelipn sorows thet attach the motor end cover 550 10 The motor ardd rernive the
coww {ew Figas 4 40)

Rernove the suts, washers, and the wpeoer hege {723 rom the four studs (71) That 80 nat hawe fan
berack ety attached 10 tham (s F e 4.6)

H necewsary Tor tepale, remoes the sorews Tt attech the cover b0 B Strmengd Do O The Mot |
remawe the conet Trom the trmiral box



Section 4222 Comt

-

ol B

NOTE: Thi fgwre sppdes only 50 WS and WSLU Serim pumps
Fgore 40 Motiw End Cowmr Bamoved from the Pump (IS 2590 pumds mode! showed

1Y ecesmy fon repuir, daconrect the wites that attach the (a0 10 the tarminel Dossd of the molee
[see Figure 4 41)

Ut 3 scressiiogs sl & roliser harvwrer 50 pry and tap e collar [T5] loose S the pomg. pull
the codler frarwed motor tubelitator ssenibly [T9/71E0) Seorn the g iee Figre 4 6); remove
B Oving (13 from s groows in the cutside of The wisrmedione Masge (300

11 ey Wr repisr, dismesdile the coller Nube/itator asembily (7577 265) a4 Sodilows

o Nemowe the sumi snd winshars Trom the bwo suds (74) thet Phawe fan brackes: atached 30
them (e Fipare 4§

b NOTE: The fan on the WS J000 St 4 Lrge (A0000 M 1athed 3o 1.

Remone 1he Lo (53] ardd the two cemuning spacet Juge (779 from The mdior deee Fagorn
46147

n




TR

NOTE: This Sgure sppdes only 8o WS ard WEL Serien purrpn,
Figumr 47, Dussenbled Canred Mator [WS-290 purp model sthawn )

Section 4222, Siep 6 Comn

¢ e 10 srewdiivers 10 ey the saee 005 oM of the caneed mosor 1l 730 deee
Fornmndd i A7)

d CAUTION: DOROTOENT THE CANNIFDNOTON TUSE
Mormove the coller (15) trom the canned motor e (730 Gee Figre 4.7).

1. Rermove the thaft screw, el wsber (58] st seat winlwr [67) from the end of the shalt [see
Fiagurs 48

B Mernove the four o (71) and the O ring 113) Seoen the mitermediate fange (301 (see Figre 48],
8. Py Be srmtire (700 arsd stnached seeve oM of the shalt (see Figore & B)

10 Revndwve 1he Sey (1) from the pomg shaly (ese Figure 40

n



A
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NOTE: Thu fligure apples only to WS and WL Seres purrgn
Figuw 43 Armatore Nemowed from the Purp (WS- 250 purrp model shown )

423  Dhssserrbiing the Intermedhate Flange sod End Plates
. WARNING: S8 CAREFUL WHEN HANDUING THE INTEAMEDIATE FLANGE 120 SINCE IY
CONTAINS PUMP FLUSD WHICH COULD SPILL CAUSING A MAZARD
Rempes the irssvmedute Nange s follows
2. Momowe two of the wcrews ellacheng he wvier iradiate Rarge (200 10 T g (see Figurs
‘4l

b CAUTION: FAILLINE TO SCNEW THME METIIC SCHEW ALL THE WAY INTD THE
THREADED MOLE IN THE DOWEL PINS (31) COULD RESULT 1IN DAMAGE 10
THE THREADS

Usrg & hamumer, an adpstabide mesnch, aod 4 worew Sal his the e metne thessch o
the inenal threach of the dossel pam {31), oull the teo dowel pira {31) Som the
Winredinne Tange (0 (e Figues 45 aad 48], Tigere 410 dhomn the abow
e iarid D004 Betung Lbed 10 temone & Sowel a0 fromm The rear end plate

=




Figor 49, Remsoving and Disstsersbiling the Mtermediats Flange (NA- 250 pump madel Shown) -

Section 423, Step 1 Core

G Ramdve the remening two sremn atisching T odermedete laoge (30) to the pumg
(we Fpue &B)

d Pull the imermadiste fange |30 feom the pumg and the Oring (3 from its groove s the
oo onnd plate CX2) (e Figure 499

7. For the WS- 2000 pump model snd sl WA sad WAL -Serfes pampa, dasmsaribde the intermediats
farge o follows [wee Flgure 49

o For the WE 2000 snd the WA snd WAL 2000 Serkes pumps onlly, Temove The Two screw
ol wnshers Dot hold the bearing {27) In place

For all other WA- and WALLSerios pumps, wse 3nap ring phom % remowe o retalner
fgs RS hom sach end of e bearing wal n he Mermediate fange 120

b NOTE: New bearings thould Be used when regsssmbiing the puang
Pull the bearing (27] Soom the bearing wel

¢ CAUTION: DO NOT SCRATCH THE INSIDE OF THE BEARING WELL; SCRATOMES
COMD RESULT INA GAS O MW FLUID LEAX

Déwe e aoal shat senis [(20) Irom the rasrmediate Pange beaning wel

3 NOTE: M neteniry, use the pudier (P 701.00.254), or use two long metric scrows and & Nt
bar to make & pulier Tor removing the ol dingee

Uing & puller with The sarve hveadh it Bhe matric Soles in the ol Jinger, semowe the ol tlinger/
COMEreMRon fing asemily 16064 and the shaft bushing deeve (1] from whe deive shalt jue
Fagure 49

4 Ramowe B 0omgreision ring 164) from the o shnger (B3] [aee Figure 490



Section € 2.3 Cont.

5. Use 30 ' phen 1 move Bhe setarer ring (31) from £ groove in each bearing well in 1he e
ond plete (321 pull e spring wmmbets (7] Yom sach Seasng wel [see Figum 412)

G NOTE: Note the Macation of the fous of six ferge Pireaded hodes i The ond plate. These holer witl
b wmedd ity ek screwn i Siep B

Remove thi reae end plase (3370 from 1he pund a5 follows

a CAUTION: FAILURE YO SCREW THE NETHIC SCHEW ALL THE WAY INTD THE
THREADED HOLL BN THE DOWEL PINS 1) COULD RESULT N DAMAGE TO
THE THREADS

Uhing & harmerwr, an adpntable wrench, and 2 sworow with the e matiic thesads s e
el threadh in the dowst g, poll the two Sowsl 2 (31} Som e reer o plate
1359 2 whown in Figans 410

5. Remove the wcrown attaching the rear end plate (127 to the pump housng 135)

LR

Fagure 410, Rermoning the Dowel Pirs from the Rewr Ead Plate (A 250 puerg moded shown )
¢ CAUTION: DO NOT SCHATOM ™ML SEALINGC SUNFACES OF TIL END PLATE ON
PUMPF HOUSING
Pt the end plats {529 from the purrg a follomn feoe Figare 4.01)

11} Screw & jachiacrew with The correct metiie Breads and dameler o sach of
the four or ax lerge Sveaded jackicrew holen, untll e end plate & 1/16 10
1 nch from the pump housing

{2} Usscrew the jackacrenn




Section 42-0, Swe G Com

1D Side a VIS o 1Micchthick matel plate Setasen the end i and T
P Domasstnd 1 00N oF The jJach 4 ew Noded

NOTE: The thin plate it 10 pravent the smalier thesaded holes i the pung
hosaing from being dameged by tThe Jck sorewn

1 WARNING: FAILURE TO SUWPORT THE END PLATE WMILE RL
NOVING IT FROM THE PUWMP COULD RESULT IN THE END MLATE
FALUNG AND CAUSING DAMAGE OR INJRY

Screw 4 ek screw 10 each of The jackacrew holes, usiil the end plete a free
from B purep houting. Remows the erd plate (32) Srom the pump.

0] Reamove the acksorewd fromm the eed plate

Plates 3 Protect
Purp Housing

e
Figure 401, Using Jockistrrns and Plates 1o Remoer B Rear End Plaie
WA T50 pumg model thown)

d. Pull the Orng (31 from its groove s the iaside of the seer end plane 132) (e Figare
412).

e Pull the Onng (1] from ity groove around the end of sach of the ol evel sl ation
Subes [2/30) In the pumg howusryg (s Figre 4:12)

7. NOTE: New bosrwngn shoutd be saed shes reasemibiing the pamnp

NOTE! 11 o somnttiones necessary 10 Lap the beatings froom the muide weth 2 bracs bolt 10 Temows
them Trom e erd plate

Pl e Dowring (54) Trom each of the two baaring welh in the end plate (e Figure 412)

B Ramove the spdawh ring 155] snd Oeing (98] Seom cach bearing well in e end plate (e Figune
412



NOTE: The weing mavers 162) mw acn shawn 1 this photograph.
Figare 417, Disdssernbiied Mear Eoed Plate WA 250 purrg model dhawn |,

Seevon 423 Cont

0 NOTE: Otcher imcudel pumgs buse e Sabyrionth rings. more feomnt vty have padon riogs, dip
St B pour puesp has Laby v sl faoe Figues 4139

Far paaves with piaton riegs, proosed o folows e Figure 4-12)
B Push the paiton g hokder 158) Soon each bearing webl
b NOTL: Nows pivton (e showld be unad when resssevliiog the pumg.
Remove Bon pinson nings 157) lrom The praton ring Solders 1589

£ NOTE' It s mecosry 50 tsssens e pivion ring howsing (59) fromn the ond plate ooty i
e phrlon ring bousing 1589 is dussaged.

H ey lor umr,'w & e and » oepe wiith the waess B0 annd OO s the prston riag
howwrsy 5 1o deive the planon 1oy housog 0300 1omand the autside of the sndd plats
UL IE m ot of sach Bearing well i the end plaw fse Figase 412}

n




Section 423 Comt

.
.

10 NOTE: It may be recemiry 10 1ap the front end of sach impelier thalt with a rubiber hameer 1o
oowen i Som the froat end plate (400

Ml the two mpeliers 000 through e cpen end reer end) of the pump Bouning (35) 2o remove
them from the pump (e Figare 4-12)

11 Repest Stegn 6, 7 8, and 9, excape remowe and diasuemble the froet end plate (401,
424 Dhanensbling the Remaining Party

1. ROTE: Moat odder model pongs have the Ly rogs [ee Figare 5 1), mors reoees units Ao
PN Fogs. We retomiemnd 1epdating tabyrerih rings with peaton 1ings.

REQUIRED ACTION: For purngs with balvprioah rings, wie & puiler 10 1emave ™ labaeinth rings
I B e Dearing fa0e o sadh endd oF Both impeltier halts. Disoard the Lagvinth rings angd
beating race e Figae 4000

R ..

Figue 413 Using » Pulier 30 Femaove Labigtiath fings from the rpetier Shatt of
o Oder Moded Purg TRA 50 pumg model shown).
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Frpwe 404, Using Srup Ring Miers 5o Memove B Ol Leved Sort-Glan Aty from

the Froet Cower (WA 250 parrg msodel sthown),
Settion 424 Com.

7 NOTE l!towmuvwm-mhmMMNM&nWa kg

I¥ receuacy, samaws are) duamarsble the ol levit sight e an follows

’ l)nondm‘Mw1~«mmfmmuﬂ'umhvhmlhhml

Cover §41)

Method (1] — Unacrow e ssstrriay waing 2 armer which haa the comrect (e becetions to

anch e two holies 0 The Thsaded ring (47),

Machad 2} IS«qu-lI(lMmeMoOahp(o«nlmqu‘mum\)
he two Bolet o e Dweaded ring [47]; yern & screwdriver o weall ber
Betaeen The niie ondh of the ap (ing Pl s, wie the screwch iver O Iai w
Saron The pliors and the Thrnaded ring (47) 20 turs counterchoch wine - Un

srew e fig (447) from the et cover (41)

Method (31 - Mace & sterdy pon, deift pon, o el I8t e each of the IVO Bodet i e
hewaded) g (470 cross the pies 10 form an KT, e & sorowdnieer o
el Do throwgh ™ st glans side of the AT st the screwdt iver o bay
19 force the pine aned ting (47) 20 turn ounmerdochwine, cracrew the L |

$47) troem the Yronl Sover (41)

b Rermove the thrust washer (060, sight glass (45). ] geehet (44) from The Mot cover (41)

[sew Figure 4-15)



Section 424 Core

Figre 4156 Macebarwous Dosnsrtiled Parts (WA 290 pomp modet shomn ), "

1. Reevove the St Yap (359 and the O ring (38 Yo the intake waling dhic {X7) (s Figue 4.15)
4. Romove the Oaing (7) and nner ning Trom the cutiet sealing dac (8) fee Figure 4-95)
5. Mernove the Tiat gaskat (43 trom sach plug screw (42) e Figrs 4415)

G For WA snd WAL Series perngn only, romove the fiat gasket (230 from the dip wick (34) (e
Figws 415)



NOTE: Tha Digure sppiien only 10 WAL aod WSU Series pumign
NOTE: The design of the parts of the gressere refie! sulve S1Ters lrom pump model 1o g el
howeser, the parts are functionally senilr. The WL Serier purgn do 201 hawe The s ing (78)

Fgure 496 Diananstiad Ditterantisd Bressre Netief Vadve (WAL 250 pumig madel shownl.

Section 424 Comt

7. For WAL sedl WSU Series purrps only, remowe and dissssmble T ditlermntinl e essirre refnt
valve 24 1odbows Goee Figuom 4 76 snd 4 44)

o

o

Romaws the soduet had ip sorews sttaching the valve cover (76 10 The pump roug
13500). Rewsdve the vive cover

For WAL pump madels andy, semsave the spring (780 from the valve plate 8300
Remowr the saive plate (504 trom the g Rousing 1354))

Remiave the Orirg {77] rom the valve cover {760 and T two O tiveg (BLE2] rom the
vehve plate (504

NOTE! The WALIWSU- 150 and 2000 Seves purgs Dave two bustviog (P99 ol other
Pasp faodels have one butherg 1791

For WAL and WELL IS0 pump madels, remove the two Dushiegs (M8 from the valve
Covw (70 omly o the burthings sre wirn

Far 3l othver pump model, remowe $e bushing (791 from 1 valve pline B0 only i the
bthing (9] s worn,

a4




43 CLEANING AND INSPECTING THE DISASSEMBLED PuMP

433

CAUTION: THE SECTION 4.3 INSTRUCTIONS ARE FOR CLEANING FUMP PARTS. DO NOT USE THESE
INSTRUCTIONS FOR CLEANING THE MOTOR,

Gonersl Oearing Irasuctiors

NOTE! 11 5 baat % Caan aach pit jost bDadore & is sssemBied 50 That dust does Nat aooumuiyne on The part
betwemm cesrang ardd dsermdiy

11 % NOt racsary 10 chean parts hat Wil not Be recssd, I you s Sianembling the pume, We recommend
EIRENg Pew DEMTE, B N COMEraNRon ring, new piton rings, and new O-rings and gadkats. If your pumg hus
Talarevth Fngt, Wi 1800mend repiacan) The el vieh rings with 3 phton ring kot e Sacton T-1 of the Spen
Pty Liat),
Use The 10iawing dhasning s 50 chaan il pump parta.

1. Wah the part i ¥ iethane NI, scstone, or another s table solvent

2 Uhe & wire brush 50 remsowe boose drt and Durrs. B sure 10 rersewe Durrs rom The efiges of parts

3 e Gopde 220 400000par 10 S The serface smoath

4 Rave the pars in cean trethans 111, sowtons, Or anather witable solveras

8. U compeened air 10 blow of! sy semaining solverst o dirl.

Specid Reguiements or Dxtreme-Comnrosive Service Pumpe

WARNING: STEPS 1 THROUGH 6 BELOW MUST BE FOLLOWED FOR ALL PUWFS THAT USE
PERFLUOROFOLYETHER WACUUM Ok

WARNNG: DO NOT SMOKE WHEN USING FREON. FREON CAN DECONPOSE TO A HAZARDOUS VAPOR
IN THE HOE T OF A CIGARETTE BE CENTAUN TO HAVE PROFER VENTILANION WHEN USING FREON.

WARNING: DO NOT USE A HYDROCARBON O IN PUMPS USED FOR PUMPING CXOZERS OR 0Ly
COMMOSIVE GASES. WE RECOMMEND HE2700 PERFLUOROPOLYETHER VACUUM OfL FOR THESE
APPUCATIONS

1. Clean ol party wing the imtructons in Secoom 431 and 4 33

2. Dugresse of ook thes wit bo used for handing degresssd oxygen srvice pumg serts. Srmers Tt
1 s binng dartace i free of M1 g oCarBon wlilande

3 Dugresss ol matal pump ports i Freom TF wpen
& Rarmn ol parse o Fraan of sa0me Nanly s Bon sodeen |

5. Wat afl seals and o parts that 0o inaide of the Bort cowar or inaide of the shal seal howsing with
ME-2900 parfucropolysther vacuem of.

6. Pater 10 Sechon 4.4 %0 /aiasenie T DU USng New SNgs and pgasken, anc ME-2500 vacuurr ol

Iratrucsom for Claring and Inpecting sll Pump Modeh

NOTE: See Sethon 431 M redomwrmndied claning solvests and mwthods for wandard swerkn pumgs. See
Section € 3 2 1or spetnal Chateng TliudtBon 100 Sy gn MIvios feamps

Giwe D1 TTAAS0N 10 chaaning the Tollowing srese
1. bupect the Oring groowe for Burrs and det. Sardd smooth and cledn ot Setessiy

2. Chach 1w tapred 0wt (ers (37) and impeter hafts (000 to sreute That they e perfectly
st M o i o Rt 1 Derl, regrace the Detd (it weth & sew Pt (e Figure 4-12)

3 10nc T Covpng by [14) and the thaft for Burrs and sosachen. Use Grade 220 sandpeper 10
Sy Aand the WharT aned remnone arvy Berrs and scranches. Cuan the whalt (e Figues 440,

17 RUVAC "00" WAMVALYWSWSU Manual Edoon M



4 Sand the ey (14) until & will sicle sauily Into a1y ot wn the drive wngelr shaty dsee Figre 481,

5. Creck the impeten for marka, sooring, o Nattened edge. Replace, If receuary. Use Grage 220
wndpaper 10 snd the edges of the rpetiers [B0); chean the cutude and W serfaces Of the
impetier (wee Figure 4120

6 Uours that all St is chasnad from the insde of the o leeed soudl iation Subes (2°38] lsee Figare
4120

7. Creck the irmde of the purmp houting (35 for marks Thorgughtly dleas the miale of the pung
housng (5] Sand the edges 50 remove sy Burrs. Makie sune thist The susfaces Tt wil A5 sgernl
the Doungs 200 chean andd foe oF soratches (e Fagure 4960

B Chack the wrisce of the end plates Sor Durrs, impelier murks, racks, snd w0 stones in the Deering
woll. Raplace, 1 recessary. Sand amoom wh Geade 220 sandpager and clean ¥1 1he sadling
o la0es 40 The end plaves (37401, interrredhate Sange (300, anxd the fronvt cover [41). Essure et
Ihe 08 Thowe rden i The Beirng salls af the end plates (327401 and of the wriermed ate Tlange |20}
we e [roe Frgure 4100 For WA and WAL Serter pumpe oaly, sho wed imooh the waling
wrisom of $he moler mount (0] fsee Figure 45,

9. Tost o Bir of the Bearwngs (54) 0 the 1w Desrng wells in sath end plate (32004 o fofows [wee
Figue 400

& S0de 8 boaning mio sach bearing wel

B 11 there 5 sesrlance, remowe The Dodring and send the Bewring well untd the Sowring thide
ety o the Bearng well

€ Owan e Bearng well s the Deas ing with & s Lable sobvera

NOTE: For the WS- 2000 snd il WA- sad WAL Sevws pumgs, 4o voe Steps Do, 95 2t
Sc %0 teat the Bt of the Bearing (27] i the beanng well @ the weewdate Mangs (301
fooe Figaen 45).
30 Une Gracke 220 sandipager 10 s all new imatal 2ar1s 46 Neteiaity 55 semave burdh ind Thes clean
The (et st 3 s talde sobeent Lodwicate the mew Besrings seth the sirre Type of vecuum pump
sl o wll e psend w0 Lhe purrp

11, NOTE: Replace grars Tt huwe Dhow marks, Dlue 50008 00 1he guirs sndhoate 1hal they have boen
o

Irsgeds e s (501, alt Busheng sheeve (231, and a1l 0T 2ar1s fr grodwet, mew, ity
P, S0 g, el repdace i nedeisary Dot Section 7.2 of the Spare Parts Lat),

12, Corsfully wand 3l sdgen of The gaar 10eT) 10 1TemGwe Doty g S 000 3] Thes Clnat The goad s
1504 (e Figue 4)

T3 Thin wep b for WA and WAL Sarket pomgt anly, @wipedt The prongs o0 The motor Lie e
porg-ade couplings (15 o groowes. Plaplace the couplag with 3 sew coupding i neceisay s
Fgue 4 &)

14 Emsure that e want holes i the dg stick CM) are clear, Dlow Pwough the holes with ao a1 gun
I Tigure 475
15 Ovder roplacement 80 1s Ly Colifig ranier shoms i the Soere Parts Uitk e Secthion 121
44  ASSENALING THE FPUN
S00 the E0uts s 12 DAtk of 1Nl MAsuE 1 T Exdioded 1sometne Sriwengs OF 1he WALL250 st WELL %0
P models
AMer you Getermene that o8 ool ate sudibie 1or resssernidy, pegontd 45 1010w 30 Msumbie 1he pump.

NOTE Avytinve you Dghten o Ioow 3 nut oF 1coew On The impelior thatty o Sarn the ool mpector, et 2 e
oty OF Wrernam Or SUIWY 40T ML (00 the P Intake 10 prevent the irmpelier thatn S Serrng Do~
Ittt e D thrausghy 10 Whe Ourthen Dbtmne 1 COunl buivnd The O eguak 2aton tube 129
447 Prepuning the Pumg Housng md End Plater for Ansemiily
) NOTE: Cover !he onmiet Muegn sath candBoand 40 Tat (1 1 not wratched durng pumg suernisy
Gt the pure houwng L35] 0nto its aniet Masge 2t Somn o Figue 417,

J
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“en

Figure €17, Pumg Howsing el Besr End Pute WA 50 pump model shown).
Section 4-4-1 Cora.

2. M et abealy oo, sl e swo shan E36) and 0% long (31 o8 Sewel egueleation tobes m
1ol ey

A Iraars o fong sele theongh the Mowed ool aouadizanon hodes in the pump houneyg ee
Fipre 417,

b NOTE: One of the dhors ol aguatstion tubes (6 124 10 B e of The purvp
Bousing (350 The ather shovt tube C3E) fits nt0 the frost of the howsing (35).

Irwors 3 short sube (D wito sach of 1he Two sndhi of The ol saualinetion hode s the side
of the puwg Nouninng Gsee Figre 417,

c U 2 structindd aecive 50 sesuns 3 proper sl Letween the sack of the ol agud Lration
tubs CU30) and 1he v honsdeg B sre 1o chean ot srvy et adheiive,

5 M you sre iratalling new snd plates (32900 o are seplacing labryriath rings with pistan rings on oid
ond plates, mochly the end plates » follows:

2 NOTE: All end plates on pormgn Lng aten rings aod sl end plates on rew pumnpe havs
the 45" hole prediibed at the factory.

For roased end plates on pursgs being converted from Librytinth sings 9o pirion tiags,
oroceed i follows

1) Law the enad péate 200 50 that The side oo @ual 2Ton Mode is Tading you o
thown bn Figure 418,

21 ROTE: The piton ting kaz [me Secton 7-1) inchudey & plug for the
evecmttion hole.

Inser! e phag indo the vacuum side of the swstuston hole in asch nd
44 plate Doew Vg & 101, ane! soal in wth spaay



Setton 441, Shep 32 Cont

) Dedl o hole wen the followng charsctenisscs g0 the shoulder of the I
bearing well (e Fugure 4-10),

The hote ihoudd have & 4o Samwsor for the WAMIALUS WSLS 150, 200,
sl 500 pump models, the hole dismeter should be Smm for the 1000

parep modefs andd Gown for $he 2000 pump models,

The hods shondd be & thad on the cutsid® edge of the shoulder in the lomer
Dodrirg wedl junt sbowe the flow hole that connects the two Bearing wells

e Figre 4950

The Sole dhouid e a1 4 45" angle slarvting down Yoward the Upger besring

wel (e Fipre 4101

The 45" hole ol Be @illed 10 & depth THht Mlows 10 aerseet with

e ol Thaw hode That corrdts he Dwe bear ing walls [ser Figare 4.10),

TABLE 4.3. PLUG ROD PART NUMBERS

Porve Moded Part Marme Ouantity Raguired Cansbog No. o= g

WAWAL

WEWSU

160, 750, Pog rod 2 24103158 P
500

1000 P— 24103164 S 10

2000 Prog red 24103178 P

Figare 418, Iratalling the Puton Ning Mousings into the Ead Plases (WA-290 pump madel shawn ),

a6




Setoon 441, Swep 3 Comt.

b Far new snd pleten and for reuied end plate on purmgn belng converted from Ly rieeh
rings %0 phaton rings, plug & portion of the ol Sow hole conmecting the two Dearing well
" sach end plate as follown:

{3 NOTE: The plug rod munt be the cormect dameter 1o tghtly plug the ol Bow
hole and mant Be cut to the peoper length 1o that it doss not blogk the 45"
hole feee Figare 4191, Tabile 4.3 bats the catabog samber Sor The phog rad for
L

Top » mwsal plug rod insa the Sower Searng- sl and of the il Bow hede
COnnecting the e Bearng wells (se Fgpwre £10)

(2} Sand umoot™ the endd of the rad 40 that it & SUsh with the Desring well,
13 Cloan the braring wells and end plate.

Figore 419, Croms Sectn of End Prate Showing OF Flaw Heler. N
& If nat abready dore, imtsl 3 pivton ring howsng 1580 1o each of the end plats 1X2/40) bearing
wells o fobiows (we Figers 4700

& Apply Loctite 271 sround e 1D of the botiom of sech besrng well and on e mating
00 of the paton ring ounnyg (59).

B, Drove the panen ring Mousng 158) down weo eedh end plate Besw ng well Lt i1 Bottorw
Ot foer Figure & 18 800 the aorrpdt o mriasion of the paiton ring housg)

¢ Cloan sy sxcem Locte lrom the bearing well and from ol end olete serface.
6. Crack the 111 of the four piston ring holders (585 a4 Soliows (see Fugure 4200

& 5de 2 pinton ning hoider (58] onto e halt on ether wde of sach impeter |6D)

B. Soe the holder 158) on sach Sl

€ M et 1 M TeIANGe 10 The s e rade B0 sandpaper 50 wnd the 1D of e
Paton 1ing hobler ustil il 4gers Treely on the Shalt

4. Remove the péston rng holcker (58] from the thaft and riee i1 with & wstable solvent (we
Section &1:1)

6 Chack the Nt of the four splash tiage 158) by shdng them oo the ampelier shalt (e Figure
A7) 1 vaw canvin slide e vings (N5) sasly, use grade B0 wancipaper 50 sand e 1D of the tplas
g 0550, wid they shide aesly. Rivse e spdash v 1561 with 3 seitaie solventt (o Secton
401

% RUVAC "00" WAWALYWSWSU Maral, Ececn M



Figure 420, Inialing the Puton Ming Holders imo B End Plates
WA 250 porrp model dhomn ),

Section 441 Cont.

7. NOTE: The lacger purngn have four paton sings e Bolder. [he smalier pumes have thees (e
Figue 4200

Frotall the geston rings 157) aa follow (e Figure 4200

2 Chak i1 aach piton ring (57) is e comect sim by Jiding asth com o & paton ring
Powsrg 159) b an end plate [J2400. IF the piston 1ing s Loo Mrge 35 shde amdy into the
howsrg, e the cpen ends of T Nen ring vl it sides emily Into the Patan rey
howsrg

B NOTE! M & eusher 10 art the shotmad snd of T péstion g wrie e groove frt and
et Dushy Bhe rermadiacier of 2w ring Lo the o oovwe

Fint insart & piston ting 157) leto the middle groows|s) and then irier] One nlo sech
CUI rodwe i the psation ting holders (58],

. Alter the paton riogs as lostalled, check 10 sex o Whe nirgn $37) are bt By pudhing them
TGt againer the pesten ring holder (58) on ore dide of the holder, and thn selousing
tham, M & ring S0n not fall Dack mto ity grooes when rebaiied, @ & Dest of twisted:
sUasion avy Daeated ringn

4



Secuon 444, Saep 7 Comt.

0. For pamp modiels snth Sour planon rings par Boddier, 200 1he opan endk of The four piiton
e, When 1Oolale 1he Third pailon 1ing 40 That B oo ord s N the Oppdnile scdie of the
hodder 158) b Figure 4200,

For pump mbdels with thres pirton ringn per holder, align the open erchs of the three
Panon ringn; e rotats the muddle ring I57)] o thet its open end s on the opposine dde
of the holder (5] (e Figar 420},

B NOTE The end of the phalon nng holder 88 that han the bowsled edge on B 1D s the o
Tl e 1he Mainined surfate oF e ond plte.  Eraure T Ihe Ul o0 of the phaion
g hoider I smooth 80 that it dosant damage the Oring that s agarsl L

Iart the fout phaton ting holders (58] Mo the four paton ting housngs 1580 o folows (e
Figure 4. 200

5 Reath thiough e bearing well of cach ond plate CT2N0] aned rert & pRazon ring holder
I55) 10 P pianon g houiing (58] wmd one side of the fest panon ring « inside the
Bownng (59 and the ot sacke oF tha furst piston ring & free

b Degrews the free sude of Phe pavion ring (57) and push the patan riag holder [58] nto the
Bousing (594 wnnd ol af the st plston ring is insikde of The housing (591,

¢ Repest Stepn Ta ared Tb for the other phaton singt on the holder [58) urtil e ond of the
Bolder (53] i Inderviad shghtly from the machined wrisce of the snd plate {32400

B aradl the Tour Orings (1) 000 ther grooves i The surng howsnyg (35) a8 follows
2. Ouan and apply the eorrect vaowum pump Thuid 10 the Oring {1)

b losert an Oring into the Oving groowe sround the outside end of sech o level eguadic-
aon tube (2736 (wee Vigure 472).

10, tvanall the large Oning (3] irmde i grooes on B irmede wurfece of sach end plete (327404 o folows
foon Figuen 4.22).

o Ceen, spply the coreect yatuum purmp Budd, snd wreteh each O ving (1,
b basart sach O ving (1 o0 s g 0dee

Figore 420, Rewr End Plate Intatied on the Pusg Houwsirg (A 250 pump model shown)



G437  Imitaling the End Plates ind Impeliens and Checking the Axal Gag

NOTE! For WA: and WESarkes pumps, the st of the intake tange with & tapped hole for the dughvagm
oreitans s iih (11) is the reir ened [1he mator end) of the pump fwe Figurs 621),

For WAL andd WL Saries pumpn, thare it & phog strew 1 1he tipoed hole just below the pume wisks or the e
ol [ mator end) of the pump,

1. CAUTION: FAILURE TO INSTALL EACH END PLATE ON THE COARECT SIDE OF THe
PUNE HOUSING WILL RESULT IN DANAGE YO THE Pusb,

NOTE: The only dfference between the ted end 9lenes i Tv ooathon of the mating holes for the
tide ol bevel aqualuation tebes. The scle Bole i 00 the gt 08 O end plate and oo the Jeft on
the other snd plate. Make sere That 5o The side and botions holes in the end plate align with the
tide and Botiom od level sqnalization tvbes i the pump housing. If both holer carnct be aligned
With BOth tuSes, it meand That The end pdate is on the wrong side of the pumg housng.

NOTE: The machned waurface it the innide surface of the sed plate,

NOTE: 1 you sre nslaling o new end plate {52400 or » new pump Bousing (35, T dowel g
hodes Mave 1ol been feieved out, theredore, dcip Stepe 12, 1h, sad 1d for nom

CAUTION: FAILURE TO ENSURE THAT THE O MINGS ON THE END PLATE AND AT THE
END OF THE OIL LEVEL EQUALIZATION TUBSES REMAIN IN THEIR GROOVES COULD
RESULT N DAMAGE TO THE O FINGS AND POOR PUMP PE AF ORMANCE

REQUIRED ACTION: Iratal the sair and plite (329 ooto the pumg houting (35} s follows (e
Fgrs 4))

A bt the namow ead [the end withoet e nieral threedh) of the tapered dowel pirw
1) Wato the bwd digneent Aoles in thae rear end plate (2],

B NOTE: The top of the snd plane has ted o 5015, eath With an ol flow hole,

Adgh the Lapernd dowl pins axtending out of The end plate [32) wvh The o grvmeet holes
m; pump housing (35) and strach the plate 30 T hawsing (35 (ee Figueet 421 and
422)

& NOTE: Mol B and plate tight ageit the pump howsing 10 that e Onings (13
canmot shp out of their groowes whils attacheng the end plate.

Strew The four sodket twed cap screwn Aingar 2ight 10 secure the snd plane 39 the s
housrg.

4. NOTE! Do nat aviws the dawe! 0ot i hardd Or Wy will Be 01 F0Gull 10 remvawe
Ue » pench to g the dowel pis {31) wntd they e mated @ e sbgraveas holes
e Tighten the dour scrown irataied in Swp Ic

2 ROTE: Boch imgetiers shavdd De mitatind W10 the purnd howsng 40 1hat The iobet are ver ol dor
oW (e Figue 420

NOTE: Maks sure that the pianon ring hobders (B8] are n0n pushed oul whas haaitryg e
Pabinry. 1F 3 poion rong Mol is Dushed Outl, viedl it Dath 1o posion #fer the impelien are
italied G Fagure 4 211

REQUIRED ACTION: butall the smpetiens (000 s fodlows (e Figure 4220

o Looking feomm the open end of The purrp housing, irmert the northesaded end of the
impatior $500 that hea the wharter shalt theough the lett priion ring holder in the rear end
plate | 520

B vt the onger and of The Grien wngaiber [00) (the wnpeiier 1hat has the larger Aati)
v ough The OTher Sesion ning hoddke (531 o the resr end alate (22),

3. Mepeat Stap 1, excepn irazall the froat end plate (400 oo the ot end of The pump houlng fue
Figue 422).

RUVAC "00" WAWALLWSWSU Mamal, Edoon M "




Section 442 Cont.

The impelen (80) sthown n this figurs ave not the salid type
Figae 432 Inailing the brgefions aeed Froot End Pate.

4 Side o Orning 56 ower both ends of the two smpeiler shatts $800 wend sach O -ring |54) s tight
agairet the pranon ring holder (58] (we Figure 4120

5 NOTE:

When sallalied comrectly, e nemvomer end [the neck) of the spla ring 158) facm the

outikde of e purrp

Side 2 spdeh rirg 155) owver cach of the two impeiber shafts 0800 extending out of the fromt end
phate (900 wrvtd sach spiash ring [55) m Sght agairat the Oving $56) (ese Figare 4-12)

6 1on1all & rew Dol b ing (54) e The two Dearing wells in the front end plate (400 s follown:

L

Agply ]he 0orrect vaouumn e Thaid 10 the Dearrn. the 1D of the beatings, and 1o the
[ ]

e & ball bearing 004) 0w aach of T Do Ioageiier shafts 1601 estersdong out of the
froar ead glate (400

NOTE: The thickoees of the Tesler gauge wuad in this im0 shaudd b within the Dok arce
shown for The GOrTmiponahng as i 00 for yonst surrg model s Talse 4 4.

FMece the fealer gauge haough 11 Samd wishe 40 1RM i 5 betwann the erd of the rpeiier
and e end plate. 1he fatier goupe masl be pleced on the apposte end of the wnpetier
o wfvere pore a0 1alaliong 1he beating o Figure 4-23) For asamplo, Delore pressng
» baarng o the front end plate (401 on the dewe engelbe shaft of & WA 250 pawe
model. waert 2 O2-me or QOO0 inch feelar a0 Batween e and of 1he triwe snpaiier
ared the roar ened plase 121

Pross 1it 2 bearing 000 aach baaring well. & gresd i Ol annlable, uie & harrerwr and »
Do T has e sarne | D ansd OD 24 the irvser bearing race to deiee The boaring uath it is tight
agrinan the splash rg (55) [see Figure 4230,

Rernowe The Sealer gauge That you waerind n Siep Ge.



Figare 423, Inutaling 3 Dearing i tha Nasr End Mate (WA 250 pump mode! shown),
TABLE 404 - DAMIVEIOAS FON SFACEN M AEYE TOOLS AOM avhlalL v BEASanGs

PR MNOges 1RO W . v

PUVRL 500 - LR 1% e

AL 00 D VR e .?—ln wr

AL 2000 3“0”.; iwe v
—— ) S

7.mamm.nammmtumnnmmman
o ngeder shalts which eodend 0t of 1he 1ot end-plate [42) fsee Figure 4 231 e ., waaher,
200 spacer sleeve hoid e YO end lale Dedrings In place while you dive e tearings N
e reac-end-plate n Step 8

B Repeat Soepn 5 and 6 except smtad o spdas ting 1551 o0t Bl teanayg 154 oro sach of $w v
wnpetier s v eniered ot OF The cear avwd phase (209 Due Faguee 4201

0 Remows the nun and wooer Yeews froms the T Pty wiedh satered out of the oot and cfele
00 (v Fgure 420

10 Fov WANALL and WS/WSL 1000 and 2000 pramp meadiebt ondy, wazall the dasancs 1ieg (B1) over
the Srive vt and w0 The Desng well i the daar oo plate (330, wnl 2 @ ageeal e i iy
4

1N bonzall spring wanhers #vie anch of The fove Sairing welis o) the sonr srxd plate CX21 a fofons
& Tout the weing smabery (670 1o orvsere Wiy Rave salhioent ey
B Poooeed o 1olmey 0 saer | The e g winwer s (02)

(1) PSace ouel st of bowr sgw ot sy (00 sogethey 0 that the 100 e g
ppeetal aadh other arxd w0 that there w » Gap Bevemen the OD'% (e Figore
424

71 Shdn e sprng wadhers 0olo the s0all vl thay I apsiesl The beoaring
late

.
H
*§
H

o .
A0 and 20 purg mockods, s for e WATWALIWEWSY 800 models,
L

b




— -
. 0D
WAMWALIWS/ WSV WA/WALWSIWSLU WAIWALIWS /'wsu
150 & 290 500 1000 & 2000
— e — ——

A

Figwe 425, ntaling Spring Washers, Retabner Bings, Shiess, snd Spucers in the Besring iy
Welk of the Erd Plates (WA 250 puavg moxied shomm)

52



Section §4.2 Cont.

17 U050 & gt posr oF s rorsg 000 10 sntipld! 2 sotimonty 100 151] 0000 the sntavvir 10 3ot 10 aich of
et Loed Banting walls o1 o roer ored plate (321 ioe Figues 425}

11 ROTE: A shim st s recsisry 30 d0 S 11 The catalog manbecs Sor dhim et are Baad n
Section 7-1 of e Spere Pavts Lint

Tontal & i (52) and 2 peosr 353 o sach of the two bosring welk in the front end plate (40)
a foliovn Qe Figue 4.9).

Shde 4 shim 520 andd then 8 ipacer (53] onto e st until Bey 111 sgarnl the beering n
B Vrornt erd plate

Use & lrge por of snap ring plers 10 milall & retlierser (ng (51) e the setnres ring shot
in each of The two beering welh in the Tront end plete (300 (e Figure 4 295).

NOTE! The choarare betwean e ovedi of (e srgetions (601 anvd the froent [40) arvd rour
{329 ered plates b evferred 10 1 the xoal gop

NOTE! Befare mrammring The ani gap 08 the Tront endd of the purmp, 11 may S recel
My o puh e oot end of the halt faee Figes 428}, wnert the focher geuge tetwoen
S e of e wrpelier and the frort sad plane 40), and then pull the front end of the
Batt 10 sosary Tt 3 I 00t banding

fltux
Gats

FRONT D
PLATE 1oy

Fogore 420, Messuring the Axlel Gap Between the End of the mpetier ard the

Frost £nd Mate (WA 250 purg moded thown )

AEOUIRED ACTION: Reach owoogh the mitake of The puang Masng w3 faler
oo anel mesare the axid gap 00 DOth ervls OF sach imgelier while The inpeliers 180)
Mo by Treely,

I the il 00 5 ot withen the tolevande Kaand for your pump ssockel 0 Talbde 44,
nive the retainer tings 151) and specers (53] fram the tearng welll n the hront end
plate (80, repiace the thum n aach Besring well 152) with 3 thicker or thirmer him =
neceany, reimtall the retsirer sing and ypecer, and recheck e aoal gap. Contne
changng the thirs sad recheck ing ™ acal gap wntd the gap s withen the tollerancs

53
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443 Innaing 1he Gaars and laermediate Flangs aad Adjuiting 1he Inpelier Toleranom

1. NOTE: Faihare 10 rersowe all Durrs o shatp odpges Seoen the goirs Coukl tetalt o nowsy Spmrataon of
S purp andd coufd change the srpeiier clesrmon

il 1he goas 0500 0rnn the T shafts whioh extend oyt of the froat esd plate (400 as follows:

5. Align the impeliers 0000 s« fctiown e Figre 4. 27)

Al

Q2

Tarn the anoeiers il 1he marelstt weitien towerd the oot of The one
peler b o dooe o prechioobie U0 he maicheng rnuriied o8 The OThae
impeter,

NOTE: On soeme odder imapeton, The sy Wiitten 1owmerd the osvter of
each irepelier may ol be vaslie, i B cine, hern the wngeibens 30 thet The
lobwe of oow impeiler it ageimt the wanl of the ofher impelier.

NOTE! The thickrem of the fecler gouge wied = tha s $ould te the
minimuce Higur lor your purmp model o the lop desrsnce colurn of Teble
44

Irmert » focher gouge Detween the two snpefiens o shown in Figare 427,
Poution a2 har made of woft metal Ino the pumg make 4o preveat the
pellers from Deriog and 10 Seep the two arpeliers tight againes the feeler
PRagn Tl the goirs aE Sty are writaled

FRONT ENO IMPELLEINS
16

PLATE a0

Fipre 427 Algrvrg D Inpefien (WA 250 purp mode! shown) ..

“




Secnon 443, Sp 1 Com

b Wet the 10 of the geers and e tpered Sart oF BOTH Wt wiTh Pae correct vaowwm
purrp Nhavd (e Section 4-1.9),

& NOTE! The side of the gair with the scrite lime and onrmbar i The vl Tace that 1aces the
outde oF the pure.
Locking rowerd 1he front end pdate (40, Yade the Trinner gear oo the it gl 46 1hat
ﬂowdhhu&lmdnm-viwrtn

A NOTE: For WAMALUMNMEJO00 pump models only, wmitall the wather 101 No
SXT-00.-445) oMo the pomg Dl it Detore the s

O the Bureads of the thatt and nut, apply Locrne 271 3 the Treads on the left shalt,
arvd el and tighvien the nct (48] onto Bhis thatt onid it i S

Wedoing

Dan | une the off njacier uvase Frreg |
A v N 8 aalety hale “ﬁ
¥ ol graiens 0wl of e satety @ > Mugtare Ciae
Babe whAe warg e WaCIEY, Ragbore Doc s Avrerdy
il 8 rew O Ming ;'MW

M H

= o
M/
m‘ e

Fagure 4280 O Ingecior Assembly

% BUVAC 00" WAWALIWSVWSU Marust Eceion M



Section 443, Sup | Cont.

o WARNING: Never use the o wyector 4 £ haan't Been moddhed wih he sofety Sole
Sd 1ephure -GG assembly Ser the o ngecar watrucnens PON 132 TE034) Ao
MGATIAAL Aoty Wl or

mmhmmdmmuwmdwumuhm
" Ne g

Irstall The 03 wyactor 0nto the eod of he belt $halt o fobiows (e Figure 4200

(7] Umnicrew the threaded cylinder from the ol inector desve wenl 38 of the
theeach on the cylinder se sxposed, Apgly widuum gradse 50 the thieecs on
the cylerde:

(2] Push the planger, which is in The oavier of the Cylinder, back wnid il Bettom
out i the dewee,

X Tt o thesaded oybnder fileese aisemidy Luck and I8 e hole in the cente
oF the oylnder with the Cotrect vaosemm purrp Sud

(4) NOTE: The threaded cylinder, valve maple. and rediating mpphe mant be
sctewed together tightly 33 enaere a0 o Tt el

Azzach 1he saive repole 10 The of irgectr and the reducing nppke 10 the st
Tefgie

51 NOTE For WAMALLIWS 2000 purep madels andy, 00w Th8 O Wyecion win
1he threaded hole on the gear rather than N0 the sad of the Yt

SCrew 1 ol MCIOr Eeedly W10 The thraaded Soke 1 the end of the thaft
(e Figure 428

05117 wour need 8 redil 9he ool injector, proceed 3 1oliows

) Urncrew the sieeve Saan the thiseded oytinder and leave the thveaded
Sy e ared nppheds] atached 10 the shaty

® Nermons e plunger from the theeaded oyl

¥ NOTE: Be proderad 10 2otth 1 antenh Bund wheth sl deip out of
e 84 injoctor during Step le).

Pl the Sveaded cylnder wath the Comedt vadwern oump Nusd, issert
the plunger 10 the and of the INeaded Cylander, and srew [he sheewe
NS I THeaded Cyhrahy

P Detecmine of the goar o posDorwd corractly in fo¥om

£ Pace & weaghondge 10 that (1 one W bty sgaaut the foxt shaulger e
Fagure 427) of the right (i) ohaft and 18 other endd resti aganir the
outide weface of the gear on the et it

2] Using » fesler googe, read the akieit 330 Devween The stiaghnedpe snd 1he
@or The gap Detween the suaghosdge andd The geir on T RIT 0t Wil e
WAL A The Onie 10T TIT 0k CMeit 10 the ST B rve ) AhafL 1T (e gone
O 1he M ATt & DOV IOSET Qo4 ety I widled! gad will D Lefween O 1 s
O 2even 10004 ared 0 00F waeh|

& 17 the gear 0 not postioned corvectly 81 determanad in Step 1, peocend a follows

) waswng DO WOT STAND BEMND THE O INJECTOR wWeEN 1T 1S
MSTALLED ON THE SHAFT  THE 100K OL PRESSURE INSI0E OF ThE
INECTON AND SAFT CAN CAUSE THE INJECTOR 10 FLY OFF OF THE
SMATT CALSIVG DAVIAGE O INAITY. BE SUME 10 WEAN SAFETY GLASSES

NOTE: The ol mpcton 1o0oes punnd Thasd TAOUgn T omtter of the halt aad
A0 the groove o Bhe QD of the 0011 sradrnesm the gna

NOTE: When wong the o ingecnor, be prepared 10 Catch the sxton puop
st

Whide SupOiing the coduceng nppde wath 0 open ansd mepnih, Tern the !
geCsor Narslte Aok wae AL The Mland pertiore Dot Dnall ervmagh 1o Hhout O
g O the Leend Vall
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Section 44.3 Step 19 Com

123 Tighten the nut 4410 10 horge the gear 1500 farther 0aro ™he it 21 necemary,

IR Fopest Soep | o check 1f the guar & pOSmONd Comeatly On The shafe. 1Y rot,
repeat Ntep g

R Rermnowe the ol mpetnie, indhebeng sippefal, from the left shatt

LA
MATE - s
o

Figore 429 Gears Iratalied 0o the Pumg with the Soribe Lines Aligred
(WA 250 oo oaied e )
A

Il the geae oo e right Jdrive] Lhaft axtencing o of The ront end plate 400 &
Vadoms

(1) NOTE The sorioe marks sre on the outside nartece of the gew

Shdde the thackar gawr 0010 the nght (e ive) shaft 3o that the woribe Bres on the
Outihe OF The L goird oo abgred with sach other s thown i Figwe 429,

(21 Angut] arvd 1ighvien the mut (53] orno the driwe thatl

(3 Useg & srasghiedpe, smsre thet the outsde sefaces of the Two P e
Captly Thanh with sach other  If they are not Thash, sepest Step ¢ 10 natall the
OfF irgectar ontio the right (deive) dalt, Dan the oif ingector handie dlockwie,

Sghvion o foceen the rnut (B 5 seoriiaty 10 postion the geer cormectly, and
remove the oil indeesor

b Remive the locter guuge and bur from Detaess the sngeiierns (see Fugure 4 28).



Section 443 Com

2. NOTE: Thin step s secescwry aody if you se insieiling & sew ond plate £12/601 or the pomp
howsng C35) h newn

Uning & Towler guoge, check the orcunrlssatiol ga0 a2 lacanons 1 thvassgh G shown 0n The thetch in
Fabde &4, check the crcumibercesial gap reer the 1ront eved [gni endd) and ohso rear the rear end
Ortor end) of e impeliers. M all The gagn 00 withen The Wlerances shows in Table 44, &ip
Stegn 2a theough M and groseed with Stegs 2e thvough 25 11 » gop I not within $he tolerance
whawn in Table 44, pvaoeed o folowm

o Top the edge of the Tromt eed plate (400 o storviary 10 st The ciroursforential gap

B Une o looher gouge 1o recheck the crauniesntisl gaps sesr e Soierl eved dgemr ond) of the
wrpeiiens

118 gad 5 ol within the tolerances, sepest Stepe 23 and 70 Wit B the ga0s #e Otereet

. Regest Soepn 20 Pough 2¢ for the rear end plate [12) and the craumbntial gagp sew
e o o) of e irvpeibers.

o Lok ™ ervd platies i place on $e pump housing {32
1, Flearmn out e dlignasent hofes 10 the correct hameter and chesn the ond plate (12604
g NOTE: Do not deive the dowel perm in 100 haod o they will be dficudt 1o remove.

et and Lap the dowe! parn (31 0no The aligrenent Bodes

Figws 430 Usng a D Indicmor 3 Haad the Gaw Play v Revssed Goars
WA 250 prarngy msantied shwrwm |

L



Seetion €4 3 Connt.

3 NOTE: Fead and fallow the mstructions in Step 3 carefiully 30 svsme That The toferance & wt
correcdy.

NOTE: There s uscally ane location (s Lght spot) Between the impeliers where The claarance it
the wmalient. Use this thght 4001 45 the maisuting oot when desrmsriig the des son.

Crach v sdpnt the clumance batwesn The imngetiers o lolbows
& NOTE: The gowr play survbier etched on the outiede of The goars o in millemeters.

NOTE: M the gaars are new, The rumber siched on the cutuaie of the geats i the gaar
Play, Thernione, it i not necenary 1o do Stese o1} 308 (29 (e Figure 4289

lmuﬂouumManmmwMMFm
4301

191 Poution & S indcator gauge 50 hat 45 grode 1 contacting one of The gear
terth

(21 Whike holdhng the mpeliens wationary, move The gours (1501 and resd the geas
play from the Sal InScanor gage

b NOTE: The theaiance batween the top of the deive wpeiber ared the Lotiom of the othes
Waether lroe Figuen §-31A) it redersnd 10 an the 1op dhesranee

Use foster ghuges 10 determine B 0p chescance 3 foliows (e Figure 401A)

(1) Poscion whe wvguiiers 30 1hat the top cesrance can be mwesrsd (ue Figus
4J1A).

2] Oheck e 10p Clearsncs 1 sevirsd locutions along the rgeliens 10 ocane T
tight spoe

(31 Read e top chearance at the Tight spat

e
T
o
-y
Figure 4 31A. Top Ukarance Fpure 4118, Botsom O nce

Figore 431, Mewsting the Top snd Bottom Ouarances Detween the Sngeilers

0 BUVAC 00" WAWALWS WS Manusl Edon M



Secthion 443, Sep 3 Cont,

c NOTE: The clearance betweens the Bottom of the drive imgeiler sed the Sop of the othes
smpeiier i refarved 10 as the botiom clesrsnce fwe Figures 4398 and 4.27).

%“nu%h”m“u%lmh-t!ll“
M.

(1) Posston the umpeiiens 23 THL The Boiom clairince can be messsred.

21 Ohadk The DOIIOM dearance ot several locations song e impetiers 53 locate
The Light spon,

(3] Mead the BOsIons tlea snce ot the tight ot
d. SUBract the 10p chaarance (rom the BOTIom e snce.

o 10 the bottom chesrance i larger thas The 109 deaisnce and the differsace sbtsnd
S0 4 s oquat 10 the gear play (se Step Ja), the Chearance is cormect and there & o meed
B0 #jest the closrance avy hurther; 9o 10 Swp 4

L n..mmt-lbdhm“u“”ﬁu“nmb
Lrger Thas the Bomtom clesrance, proceed a5 1500ws 35 dant the charance betasen the
petiens [see Figure 4.31)

(01 Use & Sonler guuge that is 008 92 0.90mem 100022 10 00039 wxth | Mrger than
the Ceaiancs you mesmured n Step B30

2117 the Sfference calouloned in Stnp d o1 greaser than the gear play, Dlace The
Sarge Pewler gaupe feee Sep NE 1) 10 the tight spot of T top desance If the
dilfarwnce colevintod in Stp d s & negative sember, o it Smalier than the goar
Play free Swp Jal, Moo place e large fevfer gauge 0 the St 100t of the
BarApen chow e

(3 Use S2ep 1010 ssctall the odl injector on the right krive) thaty

(6] Turn the of ingecior Sandie clockwite 50 Boat the e o0 The deave
ety

(5) Goab e guar on the left Sult 10 Ls the bnpetlers sboet 1/ of & 1w
Dack-and Aorth sewersl Loy

NOTE: Yurring the ampeliers in ths masnes resdls i The Serler gaoge Sarcing
e imnpelier apart 3od sl gog The daiance #1 B corsect location

168 Remave the large lesfer gauge

17} Fopeat Steps J0 theongh 3 unid the Sitersnce cttsned n S M egush the
o ey (e Step Job and the 10D Chatrance & sethn T tolerance Showm for
your porrd model o Table 44

4 Inpmall the spled plate (486 0nto tThe =it (drre) thatt, which satends ot of the Tront end
ftarendl) plate a5 folown Dhee Figure 4.29)

2, Ramces T gt (48] Spem the v s

b Side the spiash plane (49) 0nto the et 50 Tt iE conviers sl and bocks n place on The
walt

€ NOTE: Owwiighioning M nut cowkd change the wupsibee chasr wwe,

NOTE For WA/ WAL /WS WELL- 2000 pump models snly «itall e wantwr 10t Mo
627.05-845) crro the pemg shaft past before 1he rea

e and apply Loctne 271 10 the twaads on the (ght (Orwe) halt, and awtall sl
Sghoen the nut 14 onto this dhadt ustd sy,

4. Resest Shoe 30 thvough 3 to recheck the dewanos

RUVAC "00" WAWALWSWSU Mincal Edton M '
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A
Figars 432, Adpsting the Ecosntricity of the Drive Shaft (WA 250 permg madel ithawn )
Secton 443 Comt,
5 Ohedk the s0teinioty of the longer shalt which exinds outt of e rear end plate |32 e foliows
1son Figure 4300
b Posmon & Gl indoator gauge on the pump 30 thet it can resd The scosonricity of the
g el

B Torn the shatl by Sared while chack ng the dal indicator geege

I e soentrity is greater than G001 of & meliesster (00008 mch), proceed s folloms
W sdpat the sccerdr ity

(1) Shide » pipe o0 shoewe Over the shalt,
2] Troaet & Bar 10 the e o shoeve
C31 Use the bor 10 thewwt e alt o The proper v tion

(2] Mepeat Stege & and © untll the scomtriony & wighia 001 of & ilimeter
100004 )

4. Remows the dal indcator gaoge Seom the pang.

62



"l

Figure 433 butaliing the OF Singst s the Istermwdiate Flange (WA-Z50 pumg model dhowe)

Setton 4 4.3 Conmt

B For WA and WAL Serims pamps andy, if practicable, it the pump vitosl with the 1o erdd wp
and the fraes end (e end with the geans) seppared by woodes ok s Gee Figuee 4 34)

T. NOTE: The sude of the ofl dinger with the colisr sxterciing out of it Laces the conter of the purg

NOTE: For WAMNALLAYSWSLUA 1000 and 2000 purmp modeh only, shde 9 dtance ring
OA00 e Salt beforr mtaliog the odl giager  Tha sk of the ol shager with the ool
eximdbog out of it feom Toe coniier of the pormp

B ROTE: U 2 oew comprestion ring 164] when ressedidingg the paamp

Side the slumvnun comprosson ring (84) over the longer Balt sxtercing out of the mar end place
132) urti! the ring [B4) Tt nto the tot in the 1D of the oll dioger [IKT] fsse Figars 4330, You s
e the shafs bushing deeve (281 25 3 %00 10 tap the comEression g H4) sno its Woe

B NOTE: It is usslly necesary 10 stretch T O ring 50 that @ will fevruss i (15 gra0ve 1 e end
pate.

Aggply the corvect vacwum purmp fud to the Oring 125 and then it the sew Oving (3) o
groows in the rear end plate (see Figurs 4 1)

10, CAUTION: THIS STEP APPLIES ONLY IF YOU ARE INSTALUING A NIEW INTEAMEDIATE
FLANGE (301 ON A WS. OR WSU SERIES Puwr,

For WS- and WS Series perngs ooy, o 000 aveady dose, il two 172 snch durreter of dean
holes 0 the e mediane Nasge, #1 The focationn o n Figure 4-38

TH ROTE: ¥ you relestalied the wsed rear and plate and are seimitaling the uied intermediate Sange,
do Sep 1)

IF you se dntaling » new intermadiate Mangs o 4 sew rar ol plate, 0 Sen 11 el do Sep
12

Meinezall T wed ntarmmdiate Thoge L0 00 the wind e oved plate ot 20w i Figures
420 ared 44}

A et the narow aod [the endd withost the Insrmd Tveads) of The e tapwved Sowwel
e (1) throuagh The aligrmsntt Aodes o the intermmdate Tlange 1304

a3



Secton 441 Sep 11 Core
b Side the ntermediaty Tange (301 owr e fonger haft awd s the dowel pars 131
GG Gt of e Sange (300 with The muating hodes o the end plate [52).

c. NOTE: Holding me Nange (300 tight agaeent the glase (32) prewmits the O ring 130 from
pwng ot of B grodws in the plawe {320

Hold the intermmciate Sange [ 20) tght against the rear aod plate (175 wnd the sorews Me
ey (see Step 0.

d Irstadl the scoews That wours the werewdate Nangs (30} 1o the rear and plate |32}
hand nght.

. NOTE: Do sot continge 10 Srtes the dows! perw {31) atter they s seated or they will e
atficult 93 remowe.

Usie & purch 10 4p the Lpered dowed owme £31) ustil they ere seated in their aligremenn
hoten

£ Tven T sorewws AL saciats T Sange (200 10 the plate (X7,

12 I you are imssaliog & new lntermoediats flange or inatalied & naw rear end plate (X2}, procsed =
follows (we Figure 434,

b Do S Vg, Vd s 114,

B e & il Indomar gauge 10 desermine ¢ the thatt & ssaetly connered i the Daaring wall
of the e rradiate farge (300 as Todbows |

{1} Nourst e bae of the dal Indcmar geuge oma the end of the drive thaft o
a1 The DOtnom st face of the buse it papenciosler 30 The Sl

(3% Adjnt the position of the dial Indcrmor geoge 10 that ity probe contacts e
insiche wall of the bearing well of the smiermadians Tlangs 04,

15 Sonty rotate the the™t while watcheng the @l o determere ¢ the tha®t 0
sxactly cemesnd in the bearing well,

< M e shalt m not contersd, procsed s fotiown

(1) Use # ruliber havwrstt 30 Lap The odge Of The Sange (300 a5 settssary 10 (i
e Balt i e botrng wel,

12) Regen Steps U o € a8ttty
@ Procesd & Follows 10 mital the Somel pane

(1) 1 mott slroady done, lock the milemedite Nasge o plate and soam oA e
shignmant holet 40 the cortect dureter lor the Lapered dowe® paes £31)

(21 NOTE: Do »0n continge 3 drae the dosssl pirs (1] 2fme they are wated oo
Ity well b G100 B0 revnaive.

Irngert e navom end {the end without the wterme! Svead) ol the Lapered
Sowel pees (7] theoegh their hofes i the riermedute ange and into the
Mignment holes in the end plate. Tap the piss wtd they soe seated (we Figure
4“3

444 Asemblng the Noss End of the Puvg

4441 WAand WAL Series Pumpa — Motor Ead Anendly
NOTE: Secton 4441 i hir WA 208 WAL Sevws gaargn Only

1, Using +2ap ring plers, insnall the smaller recsiner 1iag {29) into its slot 8 the Baltom of The Beerng
well o e intervdiate Parge |30 fae Figue 434),

¥4 RUVAC 00" WAWALWSWSU Manwal Edtion M



A CUTLEY

Figute 404, Securing the Intermadiane Flarge sacl Loading its Bearing Well
WA 250 pumg model Sows)

Section 4441 Cont.

2. NOTE: For WASWAL 150, <250, or 500 pumg models using the HE. 2700 parfiscespaly-
sther oil. se0 Agpendia D S madrectons for imtaling spocial shak seels

Iratald the shafs buthing deeve (78] s follows oe Figere 4.34).

& CAUTION: IF SANDING 5 NECESSAHY, SAND ONLY THE BULGE OF THE SLEEVE (2%
DO NOT SAND THE REMANDER OF THE SLEEVE. SINCE IT HAS A FINE GROUND
SURFACE WHCH COULD BE DAMAGED

Test to woe i you can push the bearieg [27] oew Sudge i in the wedddie of the shaft
bunbing soove (78] {se Figure 434), 1 you Garnat 10 the Boarryg over the bulge, use
grack BO wedpaper 50 sand the Sudge wirtd wou oan push the Leating over 1. Rossows the
bearing from the desve and dlean the teeve (78] o reorisary.

b Agply the comect vacuum pang Meid 50 the partion of the shall extending through the
Minrmadats Yange e ov) weil

€ NOTL: The end of the shaft bushung thetve [78) with the sonal 1oeth faces the oulside of
the pong

Side the dhalt buding seews (250 over the thalt exiending out of e intermedate lange
Wl the sheven (28D 05 apaenit e shurmimrn Corrpretion ting (B4).

s




TABLE 4.4A - DINENSIONS FOR SHAFT SEAL INSTALLATION TOOLS"

RUVAC WATNAL Pump Models Shat Sesl Locaton oD 10 Leagiy
e e e B .__.__l__m ‘
150260500 Irnet and Outer Seals 180 180" 200~
0I0Ie0 | heerSess | 278" | 235" | 0807

Outer Seals 250" 228" M8

"The ood of he S8l Srivir must Do DT 1D poapvent Samage o the seal
2 CAUTION: The Ip of 10 shaltl seakt 4% aadly Ul oo 40 whan siding he shal seak cver the erd
of the shaft and Sushing 10 avoid damaging the shalt seal's I

NOTE: On WAMAL 80, 250 and SO0 pemp modes at ues perfiucmpolyeier vacuum o, 2 sngle
special Shat seal PN T20-37041) s cued Instmad of e e e Shal seais. See Adgencis D kr specal
Nalton Fsuiiomn

el e mdal shaft seals over e shatt bunhing Seews a5 180w (see Figum 434
A YWt 0 of e rew B sttt soals L) and e bushing (28] wii T COrred! vadum ok

& Carefully shde De 808 (28] Over The S0t Which swends oot of e inteamechae Sange (0K
10 side of e seal hat has e aral ceoular g Iates the ndde of Tw D)

© Using & harresat and & sodl drns (o Tadle 4-4A), crve e st seal Sown the shak Bushing
sloeve (I8} il & botiorma out agairat The relainer fng (29] (see Figun ¢35)

€. Canfiully 500 v 500000 5o (21 Over Ihe shaft 50 1hal e siche with The sl Crcul! Spring
Sces Bhe cumtie of he pumg; e, Srive Ihis S0 LAE £ DONOW Ot gt e Bt soud (see
Figum 435

NOYE: This figure sppiies only to WA and WAL Series purrgn,
Figore 436, Uung » Seal Dewer 50 Irotall the Radiad Shatt Sesl (NA-J50 pump model shown)



Secvon 4441 Cont.

A NOTE: Enuere That T Sairing o chiin a0 hubricated with the comect saoum gumg el before
meing

Sl the besrng (2T) dver the Shalt Dusting theeve (0] Uotd it BOLTme aut @ The Deatong wel in
The intarmaciate Tlnge (301 Gwe Figure 4.04),

B For WAWAL 2000 pamp moduls ooy, sttach the two sorews and washers I hobd e Do ing in
the Bear g wel

For all athr pump models, use 308 rng phers 10 catal the SIger retan seg (27A) #40 Ihe st
N T mlewada fange tearing wal (aee Ngers 4-34)

10 e metior mouet (200 orta the ntermadate Tange (00 o Sofbows

& Agoly e COmect sacuanm pumg Sued 15 v Aew O g 1130 e et it o0 the O ning
P oder on 1he outade of the mtermediane Aange fue Figure 4. M)

» Sorew e 4o 1tk mlmnumin.mmmmlmmmm
PRt (430 Whe Mo purts i he motor ot (0] ue Figures 45 437 s 4 291

€ Algn T motor minat 1200 30 that i S vick (4] and the wntsks fangs of the gung
0 facing the seve dueinon (see Fagure & 380

4. Tap the monad mouet (300 wvid it o M sgerat the Sange | 304
o Uor ™o sotewt B0 satuer The it SO0 1o the Sange {304

f For ol WAMWAU pump models, une & 0! ndasr GRsge 1 itermme £ Ba et o
COVIred W e a0l Shah seel roove In the motor mount (201 a8 WA

1) Mourt 1 Giie 4 the G ot giage 0010 the ond of the Wit 3o Tt
Lhe DOTIOM Wrlace OF the Duse i oo peadhidnd 10 tha snrud of 1he Whalt

@) Adunrt the Sotnon of the Sul W aMir gaege 50 Wt ity Drobe contactt the
ol e halt el groces 0 the motor maunt (200

(0 Slowy 1otate Tue Sl wide asiiivng Dhe Sal 10 Oetarrne f e shat i con
CoNire within 5 shaltaesl Do The Totst Inacanr Fusaut (15 mest NOT
Selond 0 08 e 0000 M)

& Forshi WATWAL pump mofeis, 1 e TN cuceeds 008 mm Kosen B mose mount [20)
BEANWE. SBE B SO DAMVIEY 1D CANY IR LN DR, MUONMN e Sirews. A MOes!
S0 100 I secamary, pou Can Bwach T Sp KICK (24) 3nd 1he e piug (43), Aonue e
MOV Mount 180°, and repest Step (1)

Vot 1he WA-J000 and WAL-2300 pumg madels, 1 LATwng (4008000 My T4 faatsssy
10 educe Be TN % lews than 008 mvn (s Figure 437}

(1) Locesn the sonwwn miaching the mator mownt (204 35 the wies et ane Mirge
oxn

) Irmert o bong Senker gouge beteeen the edge of The motor mount (X0] and e
Mievedate Mange 1300 30 that one of the fong vdes af B foeker gauge
e ts TR g oF The sl (04 ared Mange (381 i P 1o placm

G Repest Sap M 1o ek the i o euactly covbered
w)

I¥ e sl 10 not emsctly centered, rrpoat Snepe (7)1 and £3) ath & Secher o
hanrmd Sewier hoge o rtesary 1o cerder e bl M e shalt connet be
Comtered by wiing & Tevker gauge 01 1he Tant bonatinn, regest Stegs (71 hvongh
() enoept ot & Sewier gauge Detwren the adpe of e It medate Mange
CX01 and he mator mourt (290 at 3 St herere locaton

(5 When the halt & exactly contered in the thaft wal groows, mack & e on the
isae pdge of e oty meaunt (200 and it modhite Vange | 300 ot the tea
Htatiars Whave [he Somins Grapt winsai®s Ihe wwnavt (201 4 tunge | 300

) Ramsivd The ited mainatt (200 Mo 1he (rav

) NOTE The seating soinin of the mator mained LX) 4 e Tirge 40 e
P ek 1 e mound 1700 that has sirew Bobes o it

RUVAC "00" WAWALLWSWSU Manwal Eaton M */



Soction 4-4-4-1, Step Og Core.

Pace 2 tew @rops of Bavruts epoxy on the watiog sarfisce of the motor
moure G200 raar Bomh logations macked n Siep 9%

3 Use the marks you made in Sop gi%) on the intermediate funge 1300 to place
the feskr gauge i the e location on the adge of the Bangs {200

1N Belore the epoxy deien, wwe the marks you mede iy Sep giS) t0 slgn the
motor moerd 04 and intarmediate Nange (30]; tap the mount (200 umt it s
tight agairat the flange 1301,

(10 Lo the screwn 2o secuie B o (200 to the Range (300

(15) At the epony dries, remove the Tesler geoge from between, the sseunt (200
Aol Raage (3N

(12] Use Step §F 10 chack ¥ the shalt & ssactly omatered if 8 5§ 200 exadily
Colered, cepest Step Gp
7. NOTE: WAMWAL -150, 250, and 500 pumg models 1t wee porflucespoipeer vacuom of requee
0 Specky shart sead (PN 72027 047 e Appendia D for imstaliation inatructions.
irtall 1he somaning rackal shall seal () as olows {see Figure &.39)

A Wat the seal (20) and shall Sushing sieove () with the comect vacuum pump Rud
b NOTE: The ude of the st Salt el 26 with the oroullr soning faces the cevier of

he parvrg.
e wouut Tingers 10 wivk the seal (260 over the shaft bushang sheeve (28).

¢ CAUTION: DO NOT DAMAGE THE SHAFT SEAL (26 WHIEN TAPPING IT INTD
THE NOTOR MOUNT (201,
NOTE: Be sure 10 hold tho soad deiver perfoctly straght 3o that the sesl (260 & seeted
overdy o 2 dot.
Using & seal driver (aoe Tabie 4-4A), tap the sed (5] uadl B DOBoma oot n Bs slot In the
molor moust (204

NOTE: Thas figus spples ondy 10 WA and WAL Seres pumgs
Fowe 436 vilaling the Couplrg WA 250 pump moded shown)



Secnion 4441 Conl,
B Irtal the cowpling &5 80w

a NOTE: M the key doss not shade amby 1o (13 shot. sand it with e D wandipape

Side the coupiing koy [14) into its that in the dalt That axtends out of the moter moust
204 [ven Figure 4 34)

b ROTE: The couphng thet doet not haes & sticrew 1 I8 is The suimo s owpieg

For WA 1000, WA 2000, WAL Y000 and WAL 2000 pump models cndy, spoly ey
oo the 1D of The plated Ten (12] and shdde the fan onto the pomg-sde covpiing [16].

€. WOTE: 1* the coupling does a0t slide eisily onio The shatt, wad the 10 of the coupling
nd the 0D of the shafy with grade B sendpaper

Slde e pumpude coupling (15] 0o ™ shafl that extonch out of the motor moent
(201 until the coupling is ageisst the shalt Sushing deeve (28] (ws Figures 4-26 and 4 33}

LEVER

INTERMEDIATE
FLANGS (0

U
OUTLEY

NOTE: Thi figae appfies ondy 10 WA sndd WAL Series purrpn

Figere 437, Intaling the Coupling Shisid and the Shield Retsines
(WA 250 pump madel thaown )

L1



Secvon 4441, Swep B Com.

O 1rte! The it or it Qoniing & Solows [see Figure 4300

(3] Side the moses ey mto its ot i $he moltor thait,
21 Sade the moned-side coupling (15) oma 1he motor dhatt,

31 Tighnen Bhe stacrew 10 100ure The mOtor side Coupding 50 T monie ihatt,

€. Apply Loctite 271 1o the insernad threadh on e end of the purmp shaft, place the washsy
(29) oMo The 1haft sorew, and Then screw the thalt wcrew into the end of the purrp shaft
(oe Figure 4.4).

L Tighvien Tha it sorew o Sollows

11) Bsart & bar or large screwdroer theough the motar mount (200 and pump e
COUPng Prongs 10 preavent the thalt fram turming.

123 CAUTION  Fallarr 10 Sghien the Nall sirew socugh 10 onsh the com
groion ring (G4) will smaudt in & vecuur lerk pround the shaft

Flormdy tghtes the 28t sorew mio the shaft,
(3] Rersows the bar froes the moner mount (204 and pump ude coupling (15

3 Fit e coustng iwaert (16} o the coupiing (18] mourted on the purrg St (e
Figares 430 and & 38).

9. Inetall the coupheg theid [17) st The pump side coupling (14 m followr

5 1 ot shinady done, ieanall rubber trien | TH) around the top and Bothos O oumfsrencs of
the oupling hiedd (17) luee Figus 4.20).

b Irsert e thvald (17) into the moter mourt (201 asd Gver The pump-sids coupling (13)
(e Figure 436

0. NOTE: Lockung from iha motor end oF 1he poamp, the juncion Das showlkd De o0 the nght. howswer,
the molcr can e mounied In arry comvenvent postion (see Figure 438

Atach the Mot 1191 50 T moter mount [20) s follomn:

2 Use & hewar on Bosh sides of the s 16 forie the couplhng sheeld {17) tight ageims the
monar maunt (200, ared then lock the Sy a8 Coupiing satid (1 7] in this position with
Vi e plbens [uee Figure 4300

NOTE: The coupbng shield snat be deld down in this manner 10 that the iheld selisret
(21) can A2 lo its groove w The MON M (200

5. For WAMYAL 350, 250, 500, and -1000 pump models, place the shaeld vetmres 171)
R0 183 groowe on the culshde end of The mator mount (we Figure 435 ane 4.37)

€ For WA/WAL-2000 pump models onlly, (f mot abesdy done, Mish the mond adepne
farge (22

@ ANgn T prongs e the motor sde cospling (151 wih The S015 0 the ceuglng wnet [16)
fotated 0n U pumg-sidie couping (18] fae Figuee 4 33).

o, Align the boit holet in the mator Tange with Pie iuling Nades in the mctor mount (304
L Apghy Loctite 271 to e U S, standend Bolts vsad for attachung the mator

5 CAUTION FOR WAMWALLISS, 350, 500, AND - 3000 PUMP NODELS, FAILURE TO
KEEPF THE SHIELD RETAINER (21) IN ITS GROOVE IN THE MOTOS NOUNT 1204
WHILE TIONTENONG THE BOLTS WILL RESULT IN DAMAGE TO THE NOTOR
FLANGE.

Tratall ansd 1giviens e U 5. wmancland Bolts thee attach the molor B The pumsg
h. Ramove the levirs and vice g plers mitabied s Step 100

" BOVAC 00" WAWALIWSWSU Maruat Eceon M



NOTE:  This figure apples only 10 WA anxd WAL Sevies purrpn.
NOTE: The couping shisid (1)) & not isczalied in this photogragh 10 THAt YU ¢an e The
At of T couplng {15) and coupling et (16 mare clawty
Figuwe 438 Coupling Halves Fit Togemer andd Motin Atlached 10 Pump (WA 240 pumg model shown),

Secton 4443 Cont.

11 CAUTION: IF THE PUMPSIOE COUPLING AND THE MOTOR SIDE COUPLING ARE TOO
TIGHT AGAINST EACH OTHER, IT WILL PUT PRESSURE ON THE SHAFT WHICH COULD
CAUSE DAMAGE TO THE PUWP OR NOTOR

NOTE! There should be spprosomately 1/8inch of space betwsen each coupling (18] sad The
coupbg et (16}

REOURRED ACTION: Check o the specng between e pumpaide and motor-ude coupling
00t IF oL, Mosin The setsciew ot the molor sde coupling and adjust it on the moter shaft
VAT the spacing s correct. then retighton the coupding mtscres fwe Figure 4280

G442 WS and WSL-Saries Purngns ~ Motor End Assornbily
NOTE: Section 4447 b for WS- and WSL) Sevies pumgs ondy
1. NOTE: Step 1 ix for WS- 2000 parep madels oy,

NOTE: Enture thit e Douring b chem snd lubvicrted with the commect vacuum pemg Buld befosy
erilafhong

For the WE 2000 pump model only, irmisl the Bearng irto ™ insermediate Nange a4 1odbows!

» Gide the tearing 27) ower e halt until it Soticrma out i the tearing well of the
b ate fange (301,

B ATiach The Two sorew avnd winhers that hodd the beacng in the bearing well.

n




NOTE: Tha ligume appiies ondy 1o WS aad WSL Serias pumgs
Figoe 429, Iratalting the Armatne and Canred Motor Tube (WS 250 pump model $hownd

Section 4442 Com

2. Artach the srmetues (200 to e $alt axtenddng ot of the smermedions fangs (300 s follown jwee
Figae 425

2. NOTE: The slesws of the srrvetune should dige froely ceer the shalt If it doet not, send
ad Then rinee the 1D of the deeve with » sollable sodvend (see Saction 4-1.1)

Sicde the desve of the srmeturs (700 oewr the shalt untl the dleews o UghL sgarnl the
Somprason ring (04)

b Align the key tiot in the srsature D wih the key ot in The shalt

€. Uning long nose plars, resch Pwough the end of the smuture 700 % insert the ey (14)
o the key ot urtil the rectasguls end of the ey it fiush with the end of The shalt

d Serew the shafl strew with wachars nae the end of the sha't is foflow
(1) Place the ball wanher (68] ared then the seit wishwi (7] 9nto e halt worew.
{2} Agply Loctite 271 1o W Whreads of the thatt screw,

135 Tighien the shaft screw femdy into She shalt Lo seowre the amatre (70 10 the
halt.

e Chack the scosntrcity of the srmature (N0 o fodlown

(1) Position o i inditetor gauge O the pump 53 that it can read the sccentnily
of the armuture,

() Tuen e drive imgelier 00 and sttached srmutore (10 By hand while thetk -
g the gl wdhonlior geage

12



Section 4442, Step 2v Cont

13 MU scomirienty is grester S 0 0%em (00008 inch), inasrt 3 Bar through
he smetare 1D 1o pry the srmature 0 the proper drection. Rechedk the
pouge and use the B to adput tThe armaature watil the scom ity Is within
0 07T e 00004 wueh)

X NOTE! The stud srdd with the shorter thesaded mection screen into the ivteesssdiace Mangs (300
NOTE: AR wx sty (T074) i the WS 150 snd 250 are the 300w langth

Screw the four oger stadls [75] st the wiermedvte Tlarge (300 wrrtd they are tightt Jaos Figure
41|

4. ROTE: The stixd sodd with e thorter Thsaded sedtam strews M0 The canred mator tube (13
NOTE: AN aox stode (T1776] in the WS- 150 and WS 200 purp mackls are The st ength

I¥ oot sfready done, sorew the teo thorter studs (74) e the oussde of 1he Canrmd Moted Lube
Nange untd they are tight hes Figure 4-20)

5. Anach the coller {75) to $he caneved motor Sute [7J] 2a follown fas Figure 4280

& NAgn T ahd hades in the ol (751 with the beo st (M) extanding out of the
G reoter e (730 & shown in Figre 430

b. Nide the collar over The Wadk nid e oolar [75) o apeast the Nange of the tube (7J)
¢. CAUTION: DONOT OENT THE CANNED MOTOR TUBE 720

Dot & (e Darrsey 10 1ap the Sange of the tube (73 ustil it boticrma out on the
showdaer of the oot (75

A Ta

NOYE: This figure sppbes only to WS- and WEL Sevies pumgs
Figuwe 440 Soualing the Ssmar (WS 260 parg model shown ).




Section 4447 Core

6. Irutall the coliar/Sute sssviity (757730 oo the surrg o follows (e Figures 4 09 snd 4400

& Aggly the cormece pump Thig 10 the rew Onng (13 and 11t 2 into 1 groows i the
ircermadiate arge (e Figae 4350

B NOTE: When wmtalling the colla/nbe sserbdy (P5/71, one of e stuch (74) which
xnde out of the canned Moo DUe Taoed the inieke of the purrg. the other wied (74)
Gces the outiet of The v,

Side the collartube suambly (TR over the demdiune (700 and 1tuds (1) and 129 the
collar (75) el & bochs in plate apeiml the misrmediene Nange (301,

. Tumn the geers (50 whdle linteseng 10 Mew if U sratues (T0] o contacting the motor
obe (720, 1935 s, repasition the tubbe (73] wrtd the srmuture (70] dom 00T CoNtact The
Sate

. NOTE: Looking bom e mator sod of T aerg, the Lermnal bax on the tator (05 thould te

on e rght fwe Figurs 4400
Side the tator (65 over the studs [71/74) wni® @ i 1t agient the collar (5] e Figure 4804

. NOTE! The screw hole in the adge of e wacer ks (77) Taoes 0ut [ser Figure 441,

Irsta® & spader W (720, metal fan bracket, wather, and met 0n1o the Two Viadh (T4) whsoh extend
Ol OF 1he canced motor fube. One of the wads taces the ntake of e pumo. The ofher oot the
outiet of Be purrp

NOTE! The sorew Acle in the edge of the specer fuge (72) tece out [ Figus 44)

Iratal Tour spacer Suge (72) oo W Tour sauds (71) that extend out of the intermediate Mangs
(304 303 than Dghten the auss snd wirthers Thit hofd U bugs in plece

IF not siveedy done, Ute Swo ICTews 53 antach the fan (BB) 10 the Two st fan Beackels e
Figue 841

L |©®
®
@

NOTE.  Thas 40ure apotes ooty o WS- 0 BYSL Sarms ags

NOTE  See Sadion 2.4 S rulucions for wiring e semanng eemnsls 208 e Teves Seion
Figure 440, Weng 1he Notor Far 10 the Motor on WSS 150, 250 500, sext 1000 Pumg Modeiy

" RUVAC "00" WAWALIWSWSU Marnal Edton M



Figne 4428, Wiing e WEWSU-2000 Fan whon waing 230V Mars Pomer

— SOMATIE

Fguie 44208 mmWmev{mmmmmmmm

NOTE: i Sguro agpies 10 the WESAWSU-2000 pereg model only o
Fugure 442 Weng the Fan © the Mot on the WSWSL 2000 Purg Models

Section 4442 Cone.
1Y, NOTE: The wieet rusning from the Sermenad BAodh 50 1 L mast 90 Uvough Be ved hole i
T e M8 conner of the Mmeng Bhaas

N ot aroady GO semows 1o Sorrendd Cover froen e sleitr (03) and wve B n 02 0 Be
s Block usng the seeg dagran i Fgure 441 For the WSWSLU- 2000 permg madel only,
U e sy dagtam n Fguw 442

12, NOTE: The screws Waat attach the motor end cowtr %0 the molor, sorew into the holes o the
outwde edge of the ux specer fuga (T2}

NOTE: 11 your arw wnitaling & new sator ened cover (55D, @il hodes 1 ough the cover (68 for the
serewrt Thal #11ath T cover (000 10 e soacer bugn (7

REQUIRED ACTION: Lise the philips hasd sorews 10 sT1N The mone ond aover (59 10 1he o)
Oof e moter (sae Fagures 4.6 09 4400,

AUVAC 00" WAWALYWS WS Mana, Edton M



e

Figure 441, Assevdiled WS Savies Pumg (WS- 250 purmp madel shawn ).
445  Comgleting he Agsernbidy of e Pump
5, M not sirsady dorw, it the odl lovel sght glan snemidly @ foliow

5. Ircert the gubet [43), sght ghas (95), andd Vst wirdher (8] o the st ghass hole n
the front cower (41) Dee Figaren 415 and 4.34)

b Screw the theaaded ring (£7) avio the sght s hoke

€. Usirmd # sgurrsty of & Lirge por of ssap ring plers and & sorowdiriow o tar, tighten the
throaded rirg 1471 e the lront cower (41} (e Figure 4-14)

2. NOTE! 1t & usaally rnececsary 50 stretoh the D ring 10 5o 9hat o sl rermasis i it groowe

Apply the correct sscuum pump fusd 40 B O ning (8 aed thm 111 the O 1ing e 3% g odee 00
e font end e (A0 Lwe Figure 4-2)

3 CAUTION: FAIMLURE TO ENSURE THAT THE ORING [ REMAINS IN ITS GROOVE
WHMILE INSTALUNG THE FRONT COVER COULD RESULT IN DAMAGE TO THE O-RING

Tighten the two 3o o0k ot haied a0 sorews and Then e oo bottom wrews 1o ratall the front
cover [41) oot the Tront end plate (300 (e Fapre 4 4])



NOTE: Tha ligure appdies ondy 10 WAL and WSU-Servn pormpd. The WSLA Seriet pumgs
43 not have the soring 1JH).

NOTE: The dewgn of the parts of the grepre setiel satve @ Ters 200 pumd maoded
o pump model: howees, the pares e funinonally smly

Figure 4484, Cron Sectign of Apemtied Differertal Presssre Relef Vaive

Setnen 445 Comt
& NOTE: Soep & i for WAL andd WSLI Savies g oy,

I ot slready done, inacll e Sterencial prowuss sebel sabve 3t folowy (90 Fapre €16 e
444

& For the WAL/WEU- 350 pump model oaly, peest the luge steed Suavng (750 smin 1he
safwe cover (6], ™es prews The wrall Sefion costed Bavrg (791 1o P Lrge Dushing
L 1 DOttoms out o the thosdder « the KD of The Sarger sty

For & other pump modeh —

NOTE! The WAL 2000 surrp mode! St bwa sentocst Buthingn (790 that 42 an sop of
oach 0T » the walve plate [BO),

it 8 ress 10 inatrt e bunhurg (791 oo the imide of the valve plate 300 untd the
Lutteng DOtSarss oot on T shoulder o $e 1D of the valve plate 0004

RUVAC 00" WAWALVWS/WSU Marnal Edeon M




Secvon 445 Com

B WAl the rew 100 Oring (B} ared e new botton O wing (H2) into thelr grooves o0 the
valve plate (801

€ Insert the wifve oMt O ey sssernbly (BOB1ED) wnio the valwe Bowning Socised i the
purtg houtng (35U 50 that the open and of he valve place (804 & facing the outude of
e purrp

@ For WAL Seties peragn ondy, bMaadt the sonnyg [T8] one the oyfinder extending out of the
eriey of e viive cover (76

. 1nsert the rew Dring 177) into 1ta groove n ohe valve cover (1),

1 Uting the sochet Nesd cap strewn, altach e wifve cowr (D ringioring smsemily
VT )/T8) 10 the porrg howsng (350) s hown in Figure 444,

5 NOTE: Sug 9 s for WA 200 WS Seriet pumgs only,
Iratall the Suchosgm preuere metch as follows dee Figeres 41 and 440)

o 100t pveady G0ne. ute § 38 inch open end meench 40 40w The S etiLre B ach Mg
50 000 glshuet 1430 int0 the theeaded hole pat telow the ntake of the pump

B Usmt the qonieng 1 with Qv 8 andd the KF clarrp rng (10) to attach e
AU A rahare sTEn [11] 30 the adepter 31

6 NOYE Suep 6 o tor WA ard WS Ser s pumpe acly.

So0 Saction 20 wnd Apgmeciont A ared B of this maneal A0 el for vilaliing 1he sptioned
N-AD Commt Amphfier o The 0pO0nsd Posste Contrgd Urel 0010 The pwrrgsng 1yviern

1. Une Secton 24 10 make the shectncal conmectont and Section 2.6 10 chedk The dwecton of
1osan.on

B NOTE: The intabs a0 umnt Manges 01 the pump M W sedlag S50s (6 37] st De Geas ot
Tl Thrtt 10 tvviare & vaousrn 1t A1

Assemibie and evitall the sesling duaid as 1oldown

a M not sksady done, place the Ouing 1M1 omo the dut trap (380, and then At the
Qring'dirt trap assertily (VI8 10 the wealag dac oute (g 1or The (g take Gue
Figme 443

B 1 rot sveady Sorw, Face the D ang IT) onie the wwer ring and then it the Doing/anes
A aemibly wnis The sealing das ounir 1ing Tor the pump outiet (e Fagure &-16),

c Place the wakng duc sssembiy 137) which hat the dot trap | 30) oneo the pume ke
MOV Ay prosecties cover from the outhet, nd place the cutiet sealing dac snambly 18
000 thee Paamg o thet

& Place 3 ASA adugrer Tange (4] 0nio the ntake and outiet of e pump 10 that the wuds
on the adapgter [4) Bt theough the nud holes in the waking decs and o the ke 2t
it Tanges of the s Gve Fguw 1:1)

o Tighten e rute and wathens onto e yiudh of the ASA sdagnecs [4) to waure the
acaptent [4) 10 the ntske and outiet af the purrp

3 NOTE! S0 9 o foe WA andd WAL Sevies paavt anly
P18 the moctor maune meth vacuum pumg Sud s Sobiows e Figure 1.1}

B 10sd] 00 Sty The (g sivess [42] wath Thar Qaskiet (430 W10 the Gl draen part o the
Bomtam of the mnior moust (204

™% RUNVAC 00" WAWALWSWSU Manwal Ecition M



Section 445, Step P Com,
B NOTE! The "uid capecity of the motor mown far asch WA asd WAL Serkes pump
el ks Sated in Tobve 2.7,

CAUTION: USE ONLY VACULM PUWP FLUID APPROVED &Y THE §ACTORY
'“OAR YOUR PUNP (sor Section 4110 THE USE OF OTMER FLLIDG VOIDS THE
RAANTY,

Pour the comect ssaum Sump Mt 10 the i Mt ot i B 20p of the motor mouns
(200 until the Mg bevel i hatf way botween the botiom of the dip wek (24) st the
writs bowe

. tall and tghten the Gp 100k (28] withy Niet gt 1230 into the ol indet port in the 100
of The mater ot 1204,

10. CAUTION: DO NOT TRANSPONT THE ROOTS PUMP WHILE IT MAS PUMP FLUID IN THE
FROKT COVER 140); THE FLURD FROM THE FRONT COVER WILL SPLL INTOD ThHE
PUMPING CHAMBE RN BF THE PLVP 55 TILTED OR JOLTED

NOTE: See Sections 2:7 theough 7.7 for a0 nonid detads o0 cotrciing Ihe pump 10 the vyvtem
ARLach the pump Lo your tysten o follows (s Fagure 1.9)

A CAUTION: FAILURE TO INSTALL THE ROOTS PUNPF PERFECTLY LEVEL
COULD PREVENT PROFER CIACULATION OF T VACLIUM PUMP FLIND AND
CAUSE DAMAGE TO THE Puw»

Use & machirast bevel 30 evvbure 1t the povrg i bewet
b Balt the meuniing feet 31341 of e pump 10 the Larw of the pysten

C NOTE: The Ovings on the saslong dats munt De theas 10 svosd besks.

Flace » cesn sling duc on cach of the 1w ASA sdapoers 4. The sdagters (4] o
ttacked 10 the ntake 3wl outiet ol The gurmp

4. Atlach the screwn securing the aviaks snd outher Sew of the vyitem 3 The ASA adapters
).

11 CAUTRON: FARLURE TO PROFEALY SEAT TrE MLUG SCREW COULD MESULT IN POOR
VACUUM AND PENETRATION OF FUMPF FLUID INTO THE PUMPING O4ANSL N

Pl the froat ceeer (1) seth sacum genmng D o 2080w Hee Fapaw 4 43)

8. Uning an dilen wrench, wres the plug sorew (471 with flas gadken [43) sio the ol tran
port in the bottom of the front cover (41)

b CAUTION. USE ONLY VACUUM FPUNE FLUID AMROVED B8Y THE FACTORY
FOR YOUR PUMP fsce Section 4-1.7). THE USE OF QTHER FLUIOS VOIDS THE
WARHRANTY

Posr the soduired st (vie Tobdes 77 orsd 2.3 of the cormect vaouam purmp Desd inte
hee 0 et DOIT 0 e top of the Tront cover,

C Using an sdlm wrench, screws the plug screw (471 seth Tl gadket (400 oo T ol indet
port in the top of the deont cover [41)

12, Uss Socons 311 008 317 90 ahck the pramg thuad bevel
446 Freguently Eniouetered Problev Reselting from daotirect Assersldy

Table 45 containms problerm that commonly result from noorect suendly of the pumg. The rowt on The iy
e of the Table bat the symptoms you Mgt olasres il the permg i incormectly sssmbled, The upEes cobamay,
“probuble caese.™ list the parts that maghs Ba stseonbled incorectly, The "X\ ndhcane which Causes e
RO ated with sach sympaom. The Tt come, “Fedeanoe Secton o Marodl™ indomes the sctionds] o ey
attl Whioh deitr e how 10 Coevectly amsewdle The £l o gueilin

M you canncn wohvs youur problem wuag Table 40, U Section G, "Teowblieshooting,™ 10 focate and comrect the
rotiens

RUVAC “00" WAWALVWSAVSU Manal Ecson M
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SECTION 5
PRINCIPLES OF OFERATION

Vatuum purgn are used to redhuce e premsre in an sockaoed vesssl o system OGS Pumgs a0e Led I COmbine
Son with other types of vacuum purmes 1o applications regurng high pumping speads. Notmally, ! backing pumg
wiectad thould have approccarately ose-1dth ol the Guplacemmn oF the 1008 o, The root purrp wll compren large
volomes of gas o the Soreling for axhinting by the Dotk g s, Recommended batkinyg puret are loted in Yables
2220

Ouwr soom purngss With externd motor [RUVAL WA and WAL Serien] and with conned motor (HUVAC WS- and
WS- Serien] are ideaticad o S a5 the attesl pump Dt are coocer ned, but diier in the form and drive of the moter.

51 MOTOR AND DIRECY DRIVE MECHANISM
BEY WA aewd WAL Saries Parngn

WA and WAL Series pamgs s stndiand eguigeed with 2200400 soalt, 3 phase. G0 oycie, 10ttty saciosed fan
cooled motors e Appenadin C1, Whan Te mtor is swiiohed o, the motor shaft Turms e pure shuft. The
Mtor bl and pump R e coreested deedlly Bvough & coupling (15) aad & coupling et (18] e
Fapre 4381 The coupling msert (18] stoortn vhock and vibraton snd sesslts in guiet operation of the pung,
For WASNALN 1000 snd 2000 punp modes, » fan (12] s sttached 10 e coupling (15 10 cool the thatt sel
e

The leatitwough of S alt it sesled sgarat stmoiphess by two radidl shalft wale [20) wmenersed in aa il
resrvor i the motor mount (200 Thx off resscvor i compietely holated fom the sest of The pervg. Vaowum
pump thad b aaded 10 The monar moent theaogh & wnlng sorew with 3o sk, Thets s o0 ol drn povt with
Phug corews On The SO of the mount [ 204 Sar Gvsining the purre Sud

512 WS and WS Series Pumgs

The WS- aned WL Serien pursgu e equipped weth carned motors, The semusure [70] of the mator and The s1atee
$55) mre separated from each cther by 3 vaowum tght can (73] of nonmapwisd el n sech & wey that the
arratues i withen the ssacusied tpece of the pump Oue Figwe G- 1), The stater 055) & open 10 strdaghere. The
MTTRtLEE B moUied 0N & theter Whiah & attached Grattly 10 the purg Sl Tha desgn sbminater the nead for
Comvntonal thaft seals, llows e s 10 Mcieeve lowty Uilerale pressurr and permits operating WS- and
WSU Savies pamags ot 2000220, o0 440 wolts, 80 cycie. A Tan with ity own drive motor cools the canned motor

W

NOTE: This phatograph (s of an akder pump model which has Labyringy rings.
Figors &1, Qutswey View of & WS Serien Purp Mounted S0 Vertieal Flow



$7 BEARINGS, SYNOIRONIZED GEARS, AND THEIR LUBRICATING SYSTEM

Altached 10 The Ul of The purmpng Shamber on the melor sade i the indermediate ange [ 30). It contae an
ol Winger 630 which provides the motor side Bowr ings 154) with lebrcating fud wee Figure 51).

Artsthad 10 1he ot scie of the gerrgeng charndse & the D1ont gover (A3, 51 00mianm & sodish plate 4480 whuch
provees the gesrs 1500 anvd Sand Dearings (58] wird fle ioating Nosd hee Figae 5:1),

Vaouum pumg Need for both the froat cover (A7) and the wnisemedute Tlange (301 w aacked and trained the ough
DTS o the froes cower, OF Beeed sgualaation Tubes (2736 connect The 1w housings (417300 The sghn gl [45)
hocutnd in e 11ont Gover i wind 10 Suterrmine the gurng Thaud level for Doah Aocsing (41/300 [hee Frguies £4)
rd 540,

The geots 0500 0 the 8o o Synchvareas The somaton of The irngeliers (500 (1o Secnon 53 snd Figure 5:4)

For WA: and WAL Secies pumps, the pumg fhid o 9w moter mouat (200 lubeicates The baaring (27] in e

wnprmedate e | 30) o sdcdnion 55 sealing the vhatt age st sessphure (s Sacnon 501 andd Fagure 1411
§3  PUMPING MECHANISM

The pumping muchanam of & 10018 PUMg Coneiis Ol Dwe Counie 0sating wmgaBers of “fpre 87 desgn Lien

Fapre 521 The impetlens swmep o8 internad s faces of The pamping chambsr 1or oot Sapdatermast of griet
Tha gat Gt in Dy the Dump s 00rngresind by 1he »otating wrptiors dond Sriporind 16 L Toresstuam sade

PUMP INTAKE

PUMP OUTLEY bl

Figure 52 Gron Section of WAINS Pumgeng Drane |

Purg Tusd i (0T reduiied 0 The gumging dhande Bacaoss there I 00 metsl tometal conmact betwesn the
ipetiens and 1he Aamsler waln  Extremely Close opavating 10berances (s Tadke 4-4) hold Backitisameng to »
i without e use Of 8 sesfing Thad.

L4 PRAOTECTION AGAINST MIGH PRESSUNE DIFFERENCE

The pressere dference Betwees (e ievishnr asd the outiel O Poe rOGts puamp ookl ot ssosed the walues Laand
for your pump model in Tabies 2.7 and 2.3 Murnag U purrg sleove The suiuerasny (revier ¢ &l made s s
the work of ComEreLOn Tl ting In hegh powser cormurmpton end wistrresg Of the 10008 puatep, |1 The Do 4 s
COMIDutly Shove the mucemum poeurs Sitlecence, The smpeiiers may Decome Hhatler Mas The pusnD houlty
o] Thert enparsd more ThAA the Aousneg Gaunrg Swrmg weaere. In gerwral, the mucermum pressere $iilerencr on
be anoeedied Aot shorl gt sods [ mesuten) i smal chanbers e teng reacusned

52 BUVAC 00" WAWALIWSWSU Marnsal £dition M



Section 54 Com

$4

542

The WA andd WS Serves and the WAL and WSL -Sares pumps 0onisin @ Mersal siulions 10 ths grodlen
WA and WS Serin Purpe

The WA srdd WS Serits pumps come with the daphvapm presaere swiioh (11 The pressure ywitch, whn
connected 1o e optonel SV 110 cortect amplifier e Agpendx A) or T cptienal Power Controd Unit e

Appencin B, atomatically pratecty your 1000 pump S om afsrating dbhawe The masirver oreisure G Merence
Tha sywtern works o lollown

Whan the becking purmp han svecusied the tywtem o & prewet pressure, e duphvagm o the Jlaghoagm
Prossere s ach Dolges and Clones & mudr 000 tACL. This opsvetes the SV 150 commect sl fier which avgri lim
the ugnall escugh 5o actuse the monor ttarter of the rosts pumg

e SV 100 and the Power Cortral Urst contain g Bulitin time delay 50 prevent e rocts pump from teing
St Gown 3 8 Tt oF INort PAesiure Dunit o Plamierinng of The Dresmet s s 10h, A mote DErmenen | wmcreass

In pressure will el I the SV 130 or the Powsr Control Unit thutting off the roots s, See Agoendscn
A g B for sdditional information on the SV 110 and Power Contral Una

WAL ervd WEU Satis Purmgn

The WALL 200 WEL) Sev s poamips 00me s & Dasdt o Drgpass | 0ortireng & & Terert ol promiare reba! velve to
e T The e imemn geetiure hiferencn Detmeen The mishe anvd 1he ouliet port i net excesded faee Figure
531 A woght end 4w ing losded compansation velve opera # the preere ™erence it 100 high. The portion of
the gin that & grester than the capucity of the back ng pump i reourred from the roots pumg outiet, theough the
Dypess hrw and prossare relaf valve, andd 10 T ntace of the roots sump. Tharefore. a0 M0 LN 4 00 Lree
control ety for ON and OFF gactcteng of the o e felpared

Tha WAL and WS Senes roats pumpgs can be swivichad ON ot stmospherc pressurs along sath the hack ing
Pome. Becaas the 10008 PDUMpD SIATE 38 MMOosphre. i1 Sk as bt 1emt 10 sviouate The vessel. Evtn 48 sirping o0l
s e 9. i of ), the P avd The malor Me iyt siely protetied sl rvil Gveriosd g

PRESSURE
RELIEF VALVE FUMP INTAXE

LINE PUMP -

OUTLEY

Fogure 5 3 Coomn Sechon of WALUVWSL) Purrprs Ohaevider
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SECTION &

TROUSBLESHOOTING

WARNING: SEFORE BEGINNING WORK ON THE PUNP_ BE SURE TO READ ALL WARNINGS AND CAUTIONS
INSECTION 411 AND AT THE BEGINNING OF SECTION 4.2,

MO COrmectve maetiandnin DA e (AN D sosiived by wang 1he Troadiesrooting Cnan (Tatde €-1) Taaw 45 o
alne weelel Sor voubimhoonng probiemra. Tor tepars Devirsd e stope oF s Mangel (OMMI yiur searenl Levion
Sabes DHce for v IoCanon of pour NaSrest BaCHos Conter.

Tobtde 6.1 contams the iraitnctinen Tor Iroubdeshooting your pump if & malhurcoon goours. To wie the tale, fuw
cbuarve The wymptonn, then locete The troolie ared, and (erdaemn The te0omandied COeitive MTon, I disaembly of »
component s necetaary 10 perform the Corrective action, refer 15 the slegs lited in ™ “Repad Sieps™ coderen of Tabde
01 1 the Table recommends cleaning, use the gerersl chaning wetractions 0 Secton 431 o 437, in aBBtion 10 sy
i tie "Megar Swpe™ recommended.

CONTENTS

{

Syrrpioe

| WM!«;M(MWMWQ
00" 1w 1S Co N 209°F ... N A 68 T RS B F e 8 A I

EnOrstive SOwsy 0ONImETIOn of Srcus breaker or moter owwrloads wre trippng .

The pumping chamber is contamensted ath pump Mhed

Abnormal rarreng nosse . L L

Pumg S i Seak g hiom pang | o't 70 reenanddves (o PP A

Pumg Sud has an srusual Cofor or oo o o very dark, Sty o T

Excuuive pumg fud o coraumed | | ‘e : )i = vl b
The purrd will nat sty B e LAy

2288 %
=3

The poarg will not achee it rated pumpng soeed . . . . ... .. ..
The pumg witl not achiewe (1 WHIE P riire ) P s earte A Vivas oY ey <
The pured S level iy the et cower (411 e ncresing |, .. ... .. TSV YA PV

S P e wwpeaup
s r2ENSN
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SECTION 7
SPARE PARTS LIST

Sacton T4 tatn e pump Bud, e gaskeot sets, and e now Gans That &0 /egued 10 0udd e PUTOS Secton
T2 & 2 comgplat Mt of the spave party for the FUVAC pemps. See Tabie B2 of Appendhs B 40 replacement parts b he
SOwY COMYOE

Use Figuoes 7-1 and 7.2 and e expioded mometrc deawings it e back of this manual 10 halp @onsty T pant
you need The sumbars Called oot 0N the Rgures and GIawings COMespond 10 T POMION Nunders ksied %0¢ 0ach pat
I the St Comn of the Spere Dams Mt For asample, e frst Cobuma 08 page 102 ks “ 547 v 1he Beaniag jend plate)
On Figure T, 1he number “ 547 i poning 10 & phatograph of that bearng.

e wcorsd s of Tive colurwa indheates whath Sump model s the part and Bow many sach ump fegure. Far
sxargie, oo pege 102, the “¢ undtr the 150" coluvn for Posinon No. S4 indcates thar feur teacngs (Catslag No
200000710 aow regpared for WA, WALL, WS, and WSU- 150 pumg madels; the 4™ in goe 500" aofurr inahdates that
Touw Bearrgs (Catabog No. 2610511730 are requiend for WA, WAL, WS, and WS 500 puang msidehy
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APPENDIX A*

SV 110 CONTACT AMPLIFIER
FOR WA. AND WSSERIES PUMPS

NOTE: The duphragm presscrs swich and contaot amplilur sre not Lsed on WAL 3nd WL Seties sursen

NOTE! T Guaphagm presiet e Sanlih comes andinrd with 88 WA and WS- Socwt pUmps. it i [reset o1 1he fadioey b
1he cormect startng preasire The SV 110 contact amplfier can De pefChased bom Leytold lor uam with the duaptvagm
tresiure seedeh

A STANDARD SPECIFICATIONS

Tatte AS 0omiaies 1he soatifoatons far the 5V 110 contact arvedifinr. Figure Al & the wiring disgram of e
SV 110 Figure 24 shown the circust reguired 4o sutomutic control of the pure,

The daptragm poeniure 1witch requites the ume of a contect amglilir, coataming & 1wisy 10 be corpiied by e
Baphragm connect. The swwd slage with & Geliy of sbout 0.3 setond Ih comiecind in wvim o the swiiching
CruiL Wlowrg Dutier feee opirdtion af the outoet reley, The cutpt relay I enenglaed when the pressere ST1ens
or Falls Defow o pemset valon af the Gl agm presims swineh.

TABLE A-1, SPECIFICATIONS FOR SV 110 CONTACT AMPLIFIER®

Mo veppty, SO80 Me M0 30V,
70 %m MOV

Pomay Conamptos AVA

AELAY OUTRUT

e peeathrg wol Lage BV IAC)

M g curmennt ta

K penchng Capgadity SO0 VA

SMITCHNG LAG

Newwonus tere e on. O] sione

Nelesning 1evm v, Q007 woorst

[ contmoe cincun

Voitage 13y

Macrmum armbeere tomgerstune so'c 1127%)

Wesnt 038 Kg 0.0 )

Caralog no 190781

bt intormation i DN apDend s daet Hat 300y 10 The SAAAD contact ampditer. Ses the mancad (GA S4) that carw
with $he SV43 o contact the main offite Sar information on the SNAZ The SV 4D contect amgdilur con not be uned
with the PS5 1 Y0A and PS5 21 1A pressure vwnches
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A2 CONNECTING THE CONTACT AMPLIFIER®

1. NOTE! The prrvsare swnth (01) shimn i Figures 4 43 and 201 & e SM 42

Wﬁﬂm&.mmmmmmw 150 contact amplituy
”@ ... OF position lwee Figurs A1),

" »e 1 The Wide smich on e SV 110 0
e PN pure A0

2 Ust & twodore talie 10 coovwct Sormainas A and B of the SV 110 contact svghfiey 1o 1 dhe

phragm prewsare switch (e Figure A1) The selay tarrve no potmthed, 40 that it can be fresdy
Cotrvicind 1o the Strrrinah of the duphagm prasiurs ssitch

3 ROTE. The mas conmecton of the SV 110 is w01 10 110 V beforr delivery. For conrection to
S fernen voltager, soe Figure A1 o0 I1he wring Sajram on e inide of T consact smplifie
Soutng.

Apply the mara conrmction and the miay OIput 59 the 4 pole teming 3100 b the SV 110 i
Fapre A ) o W o Slagrant sviede af the plavtic Aouring of S SV 110

NOTE: Yaou need & slandard motior 1tarter, & Santformr, 3nd overioads (e Tebie 2-9) 16 0om
phete the controf circut thown o Figere 74

Ut Figure 2.4 ta compinte 1he sunematss coni ol cirogdt

Connect to Duaphragm Pragsure Switch
¥
18408 . . 07 Poution alo
16077, , . 73 Posinion s AS
I
. 238 (SR LB b )
BEE6
b i
T3 . 2V NN
h_l
110 130V MOND =y

-y

NOTE: Thu schamanc dent oot apply 1o the SM-4T contect smpldider
Figaw A1 Warwg Dingam for the SV 310 Contain Al fier
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APPENDIX B

POWER CONTROL unNIT
IP/N 16446

NOTE: You munt specily T pums moded, seliage. fraguency, and ampartage of tverioads len Tabie 2.1) when grdering
e Power Conteal Umit.

B STANDARD SPECIFICATIONS
Table B 1 coctara the specNicatom for the Powsr Contral Unit, Figure 2.4 i B wiring dagram for The usit

The Power Controd Unit inchuties oeerlosds [range et scoording 1o order ], # motor contactor, 3 fuse for relays, »
SM A3 cortact srnpd ity and 3 comrcl tramaformer [aee Figure 241,

WS Sariea pumps huwe an addBons overterperature safely twitch embedded in the tator wiading. when con
mected 20 the Power Controf Unit, this saatch protect: the motor agarat theemal cesriosd

TABLE 8-1, SPECIFICATIONS FOR POWER CONTROL UNIT

e 0100, )30, S M
e O 5

Waght TR P2 )

" As setilind 0 Geger

B2 CONNECTING THE POWER CONTROL LVIT
Corvein the Power Contrgl Unt 30 The gumng a4 1ollows (ue Figure 24},
1. Connect the motor of the pump 10 teemnais 1.2 3 50 of the Poser Control Unit.

2. Ui the dal o0 1he 1o OF the Powtr Coneod Unit 10 51 The overlonth 10 Whae reted motde current
incdhcated on the motor narvepidle.

2 NOTE! Ths siep o ondy o WESerws pumgs Conrmat the swmriompacatone salety sanioh o0 &
WS Seres 2o 50 Sermndls 13 and 14 0 Te Powey Coread Ui,

4 Oredh i) The iy vOITAgS CONMCION SO MEONES 1O the M volTags | Comect, «f secesiy,
5 Convact The dughragm pravsrs saitch (11) 50 teeminals 71 and 22 of e Poser Coomad Unit

€ Convect the opecation voltege 10 termingh RS T and SL of the Powwr Cortral Uit obserm
repdatizoa

7. Use 2he saiich on the 1op Of the power contedd Ui 59 Cormect The fuse ot the sl

B CAUTION: REVIEW SECTION 26 BEFORE DOING STEP &

e the puhbutionn to Briefly tstch an and Uwn imsmedistely surn olf the monar 10 check P
Eectin ol 10nason 1F the SHectinn of A05an0n i wiong, change the polaity

B3 OPERATING THE POWER CONTROL LT

The Power Conerol Uit pronects the monons from overlosd end two phae cperiton. The malors can e s lohed
o0 maruaty by e paahbotion on the Power Cortral Umit. In sddrton, contacts for remotely controfed
S0y eiherg oo mtacioch ing Gan Te Conoecied I the controd Crowt of the mosr conmtactior. Far prenure wter
Motk & Dreiier e eganden] e g 3 daphragm prenere swiich most te connected. The Saghtsgm pretire
1o ioh oy slandird wah sl WA ang WS Set s pumpe
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TEITIL

i

Figure 81 . Power Control Unit

B-4 REPLACENENT PARTS FOR THE POWER CONTROL UmiY

Table B2 530 1 SN Sapin0anment 2ans Ar 1he power conbial unt. Soe Figure B-1 10 dertly the Bem codes n Table
B Sou Fgue 2.4 for the eldrsl schanaic of e power conbal une

TADLE B-2 -~ CRITICAL REFLACEMENT PARTS FOR THE POWER CONTROL UnNIT,

ITEM | QTY | CESCAPTION PARY NUNBER
Al 1 [ Nanusl Mosie Saaner. 11 8 Arvgs* S00-0912
AN 1 [ Nanusl Moxr Stanter, 1 6.2 § Amgs* SO
A 1 | Nanual Mosor Searter, 2 540 Amgn’ oM
M 1 | Nanosl Moe Santer, 463 Amgn® 20065120
A 1 Nanual NMosr Staner, 6310 Avgn* 000014
At 1| Manusl Mosor Staner, 1016 Avps* S00.60135
™ 1 | Trasatoemer 024
£ 1 | Cooud Bresha. Cosprpl. A S20.31.9%
< 1 | Cormacioe 018210
u 1 | SV 110 Contact Anpiler Wors

"The overicads of the motor staners Me adantabie wavn e Nge NSCNT St the
Overiond amperagt DAsed on e Mok namesdaie Il load cumend [FLAY for motoes
QOONNOT M & serviie Wiur of 1 15 mulgly the FLA by 104
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APPENDIX C
COMPLETE LIST OF MOTORS FOR WA- AND WAUSERIES PUNPS

Soe Fgum 7.2 %r the canmed motoes 0 WS and WSU pump modes.

M oyou se teplacng ¢ Gerain motor weth # US moder of woe versd, you mutt s seplace $he monter mouat (204,
the coupling thield (17, S coupling 1150, the Oring 113}, the rachal thaft wah (26, the comprmuion ring 1G4, and T
Morews MEachung The monor 1o the motor maunt (0. A shieid setainer (1) or mooor scdapter Tange 122) 1 setessary o
VS mdtons. Catenog rmbiers for LS. manoes Dagn with G5, catabag mamters or the Garmun moten tegn wim 380,

(WA- AND WAU-SERIES PUMP MOTORS ONLY)

TABLE C-1. MOTOR SPECIFICATIONS AND CATALOG NUMBERS

Revittandes Detaves Mater Bindrgs
Purp Model Nosar Speciticatiom loheny) Irsasvared ceer vtae point) Motar Catslog No.
WAMAL 1550, 3000 rpen. 3 ob, 80 Me, 1B 25°C 5 208 088"
150 i 790 16
" 215148
. 90215085
R TS — T
. b, R0 1.
Mz 3
M‘!ﬁ. 11 G, 3000 1pem, 0008 V00 :
SOMe, 3ph
WAIWAL 500 | 3 he, 3800 1pm, § ph, 80 her, TmNC 216 081
b, 300 1. 3 g, 80 M1, s 99205 144)
208 TEIC
3 e, 300 rpm, 3 ph, 60 W, MG I
S, TERC
3 he, 000 rpm, 3 ph, J X400V, lemC w2007
YR T ey =i
. hw, Jph, 1
‘ 0N
“WASWAL 1000 |5 ho. 2600 rgem. 3 ph, G0 Hr. SmBC w2500
X80V, TErC
'S Ao, 3600 rpew, 3 g, G0 MIT "™ C 2% 147
no K0 rpen oh, B0 M, T w26 148
A MO0 spew, J ph, 00 Me, AncC m2L0n
TR0V, expdasion prod TEFC
RATR N BOW TR |
000 s gen, 50 W3
WASMAL 2000 110 ho, 3500 rpon, 3 ph, 60 W, 15aC W 2500
te 1. S ph 80 b, 03nC 09 215150
200V _TEsC
10 ha, 2000 1, 3 ph 00 W, 15n8C HL I
srsv TE5C :
10 b, S50 1, !u‘-cnm R AT
% ;=-~ rgne, Howin
o -~ harsepaower HMr - 1P~ rreaiutions per mests
ph - phaw ¥ - wltege TEFC - 10nply srvilonad fan caoled

“ Poghated by 122 80 084
1 Regdatend by 177 60 OAL
* Bephaoed by 172 40 043

RUVAC 00" WAWALYWSWSU Marnal, Edeon M
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APPENDIX D
INSTALLING SPECIAL RADIAL SHAFT SEALS IN EXTREME-CORROSIVE SERVICE PUMPS

ME-I500 ol ment Be Used when pumping caidaers o MNghly-0ommosive gases. Mowever, ME-2500 Ia prone 1o sk
SPOUNT SIandard shal seals. We recommend vaing specisl shaft seais in WAWAL -150, 290, and -500 pumps models
Ihat ace charped with ME-2500 (Y255) of 10 mininize the chance of & sha™ sead leak.

Requeired Materials.

Comrprestion nag (04),
Bearng 37),
S5 tunhwng seove ()
Socent e’ P 720200
noke SAaR seal (PN e CAUTION. 0o net rerove the special
Special cuter SNl seal (PN T20-27012), mmmmm-u::
Loktne 271, Wt you are inslaling Bem.
Seal Driver {see Stop G Below).

Procend as 1ons 10 Nl 1he 550000 Sha sodls 0000 Ihe WANNAL 150 250, or 400 pump madet
1 Erduse MM 1he pumd i 480l down

£ WARNING It the pump Ras Beon used 10 pump OKKC, COMONVE o REZITOUS DINES, UNE IHOSer pre
cavtions belare Sraning !e of of duassenbiing the pump.

Dran the ME-2500 of fom the Yool cowsr ang hom e that sow Noule) 40 § Cedn
My OCarDon Vae CONRRer 850 Save 4 Ar e

3 Pl 30 Secian 4221 %0 remdve e MO, 1he couphang. 1he maky moort. and He hadl seal
from e purp

4. Mater 10 Sopn 1 vough 4 of Sechon 423 0 remaowe and SasaTile the Tiermedals Tange
N0 OF Shnger

5 Pelor o Swops 6.7 B 5 and 11 of Secnon 443 10 ol the o singer 163, Qg 1Y, com
pressen rng 4], and dermedad Tange (300 oo the purmp

6. ralal e Daabng Seewe and red et shall seal 00 e pump s follows

A ralal e Arlaese Ang (25] wio B3 30t the 2otiom ol e bearng wel In Hie Nmecate
tange (O3

B CAUTION: I sancing s mecessary, sand only the Suige of ihe seeve. DO NOT sasd Te aree
where [he sead will ride.

Test % sew o you Can pesh the Besrng (21) Over e Duige = tho medde of he shat

soren (79 loow Figure 404} ® you caanct M 1he Dearing Over T Duige. a0
QA0 B0 SaNdPape 10 sand e SUGe UM you can peah the Soanng over & Nemowe
he Seanng Yom the seove and Clean e Sewd 38 Mecomsary

¢ Engure thae (e shat ol groove 0 e teanng wel & Clean

d. Lightly cowt ihe slaiomer o0 both shak soals aeh HE 2500 (Y295) of whils the seals a0
OF N CAMIDONAT SHODg Slorves

& S5t M 00N Duhing Seeve [28) vertCaly 08 15 ] 50 A e 000 ) T S e
n bong wp

1 Set 1ho rod 30d with the cartha:  ~ ahppwrg Seove 0o T ond of e bushing sloavwe
st the e on 1w sadl & lcng wp (00 sach)

122 RUNVAC 00" WAWALIWSWSU Mareal, Eaton M



CARDBOARD SHFPING Sl
FPUCIAL MADOAL SHAFT SEAL

I
P

o

g Caselully 3hde DN 30 SOwn OF e CAMDORE Sibivt A0 00 th SN Budhing dleeve.
DONINS 10 S8 & down ovew T Bha® bushing sleeve ontl £ 5 W bom e bosom eng
of e sheove. Dcars [he CarDOME shppwg Seove

h. Pace o Bght lim of FOMELIN groase o0 e D of 1he shafl Susterg Seeve. DO not slow
he Orease 10 Soma NI SONIACE with e slasiamer on the shalt seals.

I 5508 Do shak Deshing slorwe wih 100 3adl down Over The Shaf 50 BN 1he end of the
dloswe ol he Srral looth Mades ool

| NOTE: You must alemate betwess dowing 15 shat ses and Lappng De shat bushng seow
0 1N 1 S0 AN slasve B0 Srven avenly down the shat

Paocend as Ilows 1o Orive e shatt saal and shaft bushing seeve

1) Use 3 hammet and 3 seal deiver jase Table 4-44) 10 140 the aha® seal 10 diwe f Sighlly SOwn
(see Figure 435)

2 Romave 1N S0 Oredt 000 1P 1 0D of T S20N Suaheng Seeve Wit & NSCer Nammer
3 Orive 1he sloswe an agual datarce down.

3) Contirnes repeatng Stece 1) and 73 untl the shatt sed o 1oaiod On e Sred w0 and He
Dushing shorvt & IOM A0RNH NG COMMIEISON g

4 Fater 30 5908 4.5, and § o So0noA 6441 %0 rlal 1N BOArWg. reister ANg. S0 MOomor MOowrt
00 T pUNG

L] el the Slue outer shal seal as folows

2 S0t the Shue ol with Casdiboasd sletwe O T #nd o The Dushng Siodve 56 Nl e o of
T s0d 5 Tadng 1o Duahing sheeve (see shench)

b CAUTION Ensere 1hat ™e seal Sps do not become foided s you instal the sesl onto
To Bushing sleeve. Once & sedl 10005, you cannal use i,

Carviuty shaio the Dlue sed of! ol T CUID0NT WOV Yeeve and onto Ihe that Dushng
Yoo 08caT e cardhoard Meeve.

¢ Drwve e seal down e 3haft bushing Seevd ortd 4 DOBoms Ot

. Pt 10 Sps B through 1) of Secton 4430 10 senaial Ihe Couping. COuphng Shelds, and
the Mok Orid The DUy

10. Mater 12 Sheps § Bvouph 12 of Secton 445 15 charge your pump with ME. 2500 (Y2595 od

AUNVAL 00" WAWALIWSAWEL Marust Edwon M 18)
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