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I . Gen~ral Description

t. App!aliaa

n.. miaed-flow p.lmp;' _ oll"" horix>nlal. ai",1e 'Iq'e. "",II:...rnon~ type

YOlute pump. n.. heId illow.nd lhe caPKily ia Iarge. n.. pump ia .vit.bl. far qricuhunl ir.

rirtion.nd dnli...... 01" indualrial ...ter .upply.nd dr.inage.

z.FCI_

ne ....... Mt -..y fe,o._ ......... .-11 bOdy .Iiebt .....cht... pie «IftI,ruc:Iion. tiaopIe

~ri.-._ol ..... ...t repM:r.bich effcialty.

), Produn izlUudoIcri.-

HB --. iI8Cl." 6HD-JS.IHB-35. 100000-JO. lZH8C-JO.14HB:-40. IQiBC-40.

%CIHJ!iC-4O.~. HW -'os indud ISOHW-5. ZOOHW-4. ZOOHW-I. ZSOHW-4.

t5(HW-7 .:JOOHW-4. 3OQHW-7 •JSQHW-8. 4OQHW-1.5OCHW-fi. 650f{W-7 •A$lPIictlian......
Had,4-12m

CtpolCity, l1lO-3S5Om'Jb

EqU..tioo. ol noodd,

To laloc IZHtlC-40 fot eum,p!e.

12-,.... iakI~er i Mt beno b ttd b,!wety-f_ m- tnd roundod.

<The ,.... -. oitme\er iI 300 )H-...iaed-Ro-

ß . a'r t1....u.p ...enc.~ type YOlu.e """'"

e-thrft ~0WiI_1

40--"-;f", speed oll"" p.lmp ha beno decraMd by foomh ,imet 'nd rounded.

<The ,pccir", speed i, 4(0)

To lake ZSOf{W-7 fOl" eQmple.

zso-tlw """'" iode! diameter iI t5OnwIl.

H........aed-flow

W~e ........

'-- 7...

4. DrioriIlc df:oricoo

Drmnt df:oricoo ....t be detumUoed -.fi.... Iocal pooou.
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~ coupli.. QI' ro drivoe tM pump throuch bd,i", er gar ball ....' boo..-1. U....l1,. ...

....,.i"", pt>Wn';' an dectric _er GI" diad~. -bca ordl:r ,M,oods. YOOI _ Öt'\( ...

tho.~ ud opeed cf 11>00'1'(' JlOW(l' ~.Ilddriooe lrlIßCIIel' cl pump.MI 'M' duftwinto 'M

aiI.t of coupli", or puU<y.

S. DORtiou al_.tXin

Di~ all"OUlrioa cl pump ... b< in u.formil' with cIirernoo thltt anow hlII iIdico.,( iA

bnri", "".( ... ohr r..d r...... 11M! ._ion Iide ."" _.,ion of ,he impell(r io countn-clockwio<.

I . Construction and Ac::ion

I. TI.. "'Rd-fIo_ pump c:onaio•• of pump body.purnp .h.roud.imp<ll(,••ho.h.Ad boo-ri.....

_.F H...... ek.

J t. Tlac,... __ ;..... wd ~.d, w;.h ,..... c:aoinc •..t iNei Pp<."I1>u<". ou_

uin I'" boo._."" pump ahroud.nti ,ht: impdln.1f du. I'" io .....U(r.i, ..;U "sil, occur nlb­

binc ICI;":"" C iu..l,..il ,bio pP io I",..inollwft will '00 -.eh ßow of Iiq.... Ir""" .... hieb

.. ( ... lIIu_low.. .,.........0 t ......h< dficil,m ol th< pump;'''', I n.. 111''''7

b< ad;uM.,.l bJ "",' he. cl ,..Ru..

So n.. ahof. _Une dnU io....-.-d 01 ",ufling boa •••1 e.p. II.nd .nd oil-fill<d ...­

....101 ..,:lU... n.. aeboot. at(,1O~' IU flOllt 1,..1b,. .....0 ih< pump~ 'lanine .nd

........... __ fIow out aIoae .h< alIaf•.

.. n.. pump .....11 io "'PJIlI...<I br ._-<nd ball bnnnp in boo-rinl caH.~ lubrico,i"l oil

pound imo ,h< beo.riill caH.'O enIUf( kqx ......... R"( ••nd .... oiJ levoel ohould I.. hn._n I""

._.,.. "" oll ........ rod.

S. n..,.,.......on u,;,ft .lef:1'( ••h< nobb<o rinc uod ,heolI ri....... uad lor pr<-.o ...., ... f""""

nowinc into 'M hnril1fl ClI( 10 .. '0 Pro<eef ,h< ball he.ring lrom .bno.....l ~....

~11. _tnoaion ja obt>on> in 1"'1.1 anti 1".,. 2-

f. 11M!~ .... 01 .he PU"" ..... ...a. 01 in>n or f.hric r.fkd plascia.. TI... ....,.......

M .... ftIUlJlh "'rencth 101 .......... , mlU' he no<<<! .ha, io not '00 ko:M '0 'M .pan..... of 'M im­

pftkr nut.<Mbn_iot tbo impeller ..... ";11 he hrobn euil, durine _ ... ion.

-,-
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1 ""I<, , IlIIIlO'lkr nlll " PKki..

, n..., ..... • _.......
" """"3 ßearina , W..... " PaclU"I 'OUt

, - ""'" 10 p.perp~ " ~-:l_

3 S::n <cl pt.... 11 N«k .Ieew " e..n.. cue, -"" " P'8ck.ine ri.. " ..."

"-,,,. ....... ",. ....~., -,"" ßearinllype I s.,P":<ki,,,
rocalMm

&Hl&-35 .. IOXIOXl57 ''''''''''' 311 I3Xl3xm

&Hl&-35 301 IOXIOXl89 IlHllC-saT 311 12X1ZX226

I"",,,-~ 311 I3X13Xug uHBC-40 311 13X13X2:29
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-, Coup!i.... ,
Stre~ ,d"r " Irr..,.ll« ....,

, ThrIlI••I«w , lmpelieT " Pw.per luUI

, ae..... ""IW " "'''- " PKlU....

, 8fa'inc-'- 11 .... " P.dIi.. ri..
., "". 12

_.......
" .....

• ....... " NKk,l he

, T.il U>"'ft .. Wh""

Bt.nnc """ """ Burine 1YPl' ":r~-",. ~fa"'r:on Pu,"", 1YPl' ~rora_

14HBC-40 '" UXI3X%20 2l>HBC-" '" ISXISXZ98

"'OC--<o '" I3X13X%61 ........., "'" ZOXZOX420
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• . Main Technical Characteristics

I. Mf,in .1PC1micI1 ~atiOfl$

(I) HcM!(H) ,al., aolled ddr.-t.y heigh•. nu. ..-... 'M sum ol.he ~"'rv diff~n ..... ion

1eYd and dtlivery 1~1.nd.u .he friction I...... ..;.hin .he pipins sYS'ftIl.

H IkM!

h,--1be ""rtial dis,.noo from .uetion ~l .0 deli~ pige .,..nlr~.

h_The!riction Iooees willl.in.he pipins .l"',......
(Z) Copocily(Q),1'hb fDHlII q<.IIln.i" ur liquid di......raed in uni"i"", by ,he pum~.u~r~in

(Ii.n-/..dof(m'Ih).

(3) Speed(n) , The sl'ftd 01 pump i. p<lmp sh.sf! ......,Iu.;"n per ,,""ut~.~KJlressed in (R~O.

(4) f'Ilwer(N),lt i. divid«l imu.wo~•••hah po_. o. brot..e po....... of IlUnop and ....r~ o",~uI

of rnoti"" ußit.

•. ,hort """"'"' N ,.he """"'"' r....oed by d~ pumfl for runnina uprUlftl in H. P.or

'w,
b....ed OUtput of mexi"" uni, N., ,he t.ould be • I"nerouI mo,gin b.'w<:<'n N"

.rod N••o p...vm. tM moIi"" uni Iod.

(5) Efr~('1)'~01 'M eh..1 eha,...,,~risriao isu~'n I"',,,,,-nraae(").

-~ '\00,",

H······H-'(M)

Q·····-c..paci.,Cl/SN:)

T······Spo:.;ir.. gravi., ur pwnplns li.Qu'd(kgfm'>

N······Shoh power (k",)

(6) A11ow1b1e 'ucUon '-d(HI)'Thi. 0tM!: 01.IM: eltil!l eharKOuist'a

Thio mes.. <he aum cf ....niesl disunce be.ween pump uio .nd .....ion le....l .od th<: lo»ses

".;.hin.M inift pipina .,..~m ••Iso'. IM mos' hei,h. 01 i",••1:.""" of.IM: p,,,,,p.;. i. u:·

praocd i" ","u(M).

2. The ~rfon ...nce C\1l'V'ClI .....hown bolow.
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3. Vmable opeedo

(1) Tho: ...-I-flow pu..." mI}' be.-t ... ...nou. diAria•• Bt .... tM~ cl tJw, P\lII:lP;"

differenI from 0l'Il': of a<:t .... l.pplatiort.-o thm ;1 i.~ld thf.! Ilw _PM! <an M _lt~

.0 .. to lllliju,ol the lad and col*it}'.

(t) MnhodIO~ tM op«d,IO~IM pullt}' oliM pump or lOch.,. tbe prs oll

1ft' dri~

(3) AflCl I'" apted;" chlnc..l.lht ~,(Q),Iad(H),and~.(N)are Ibo chancal.

n.,. are lmked b)' thcw 'NtD ahi.,.,
QI_Q2t HI_H(!!t). NI_N(!!t)·

" " "
whoft Ql.Hl. NI ",",-" co~I}'."'1IIIillOd _. ""'P"CI'...,I, 11I~ the.."...l;" Yan«I.

""'Q.H.N drncx"co....",bnod and -"' "' dtf...... pomIp~

(4) Whon t'" lpo:aI of pump ,. ,ncru-l"k ....h power .. ,nclUKd b, cubic po....u. The

IlfnlIIh 01 wh WIll .... be aulromllor nmN!"C.arod will M pn>b.b1, brQUa.. 1'1'Iem.­

to.. t'M PU'" aptcd~ M~ ...<d'ull}'.

(5) Whtn ,.... pump _PM!;" d«noloed b, -1l~1' lmount.l'" pump .."l,...,ion ....ill ... «­
eftUtd. To........, drrittw:y 01 punlp.'t dlould be lvoi&ed .. pouibl" 10 "'" I'" pump It

lIOO"-~.

-,-



N . Installation

nw... .... Ihree Iypeo for 11.. ÜlII..h... 01 HB Iypt pumplI,~.lmliiu•••gt<..ncl,_

-round. 1'1w Kmi-u... , •.......,.;\ 1)'IlIJ iI ,,"I~" 1'1w ~rinp of PU"'P' GI undt-rarooncllflSllIla­

.ion _. OUI frtqUefldy •.ncl Ihl. doeo not ~""I in lhe Pumpo GI ...mi-un<!oe.rouncl i...,.Il.,ioa.
For .-irIlenf.IlCIe,lbe ..... - .....-...,....1 i...U1llolion 11m .way IN: dilr.cuhi8 whi.ch ~..., in

-x.&lound inmllolioa. For tuaioa pi,,",,-,the Imlii-underpound ",-I..lolion decrus IN: 10.

wbich ui.uI ;., _-...,....I i_lila.. boa.. ol hiah...man hnd .ncl ..... lUClion pipe:.

<I) PIon., ....-'Hiah __~ ohouId _ nceal Ibo 10-. pan cl ~"".Iowwalrr

~ .taouId bo~ in ...m • way ...., IM ....1 lUClion bad indu&,. d... lau in

inle! pipi...hould _ noN IM .1I0W11bk lUC'Iion head..

(:U n.. pump _ .hould bo! Ioaltd uooncl wa'rr_~ os n~.. " pouible 10 1"'1 ,''' inlet

pipe: io ..hort .ncl W<:tion ION is ....1.

(3) 1'1w ...... pipi.. .,..lmI ......1d be ...,,.i,h,"ncl ohon .. pouibl~.

W'- IM pump iI inooal.ltd Oll loncl •• SO" or 33" dbow io ...... ;,. inlet pipi", 1,.­

_"lw1tlUlldolioa" iodinld 10 d..1 DO .lbow io~ ou,k! pi""" .,....... For

.,:iaI ~N,Ib...,.. ....yAlß'Sl ul.. dbows bel:ort IMa>IU1Xt io~od.

t.An~..u_
(1) 10110 bdo: drift,IM bdl pulleJs ollxMh dri_ Incl _ lhould be Ili...,.d ••ncl • bell

pud io Ilft'ded 100 ",~y.

(2) A ,,";ahl pipo; iI required bel:wccn I'" PUIllfl inl., """ .lb.>w ..... 10 I"""re ,ha. 'M _

kocilyof walrr flowi", inlo Ihr pump will be uniform.

(3) Bel._ Ib. ßanaoeo 01 pipell.ncl pipe: Iilitlp , sbluld be ,.~k~u. of ......'010 or rub-

ber",~ 10 ....mi _tt lAd.ir from ~.ki .

(4) 1'1w-. pipe aIo<wId be aul .cd 1M0 Ibo inld wa.et pool.

(s) n.. ...1et pipe oäouId be pd in«> IM outXc walrr paoI ..... IM picw md ahould

be -. Ihr waTa" -'_ 10 0 dtu ... bad lose.

(u n.. tuaioa ......... 01 in16 pipe: .hculd br ".....d with 10M ...... in or&:r '0~I

-a-
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,

~Iic planl. o.ocI OIher ob;on. !..- enrum, imo the impeIlotr.

(7) Wben lhe pump;' i~ll..t _ ahip.lMr atitnticlollO 11M fllCt,-t- __ ia deli~.

_ end cl ahip ;'1o.Cl~ or thellhip ia .ihed o.ocI tha aboh cl pump abouId .. Upoltori.

aontal IG Pft'I'ftlI ball~ al _ eld cl bN.tine boz from beitl(~ lor .lIe Iadr.

cf luclric:alillf w.

-,-



v . U~r: and Maintr:nancr:

I. Tos'....

Aller iMfa1larian.lI..~ _ bo: IOSItd. n.e putpOOII' 01. .nu..,: iad"', (,).•o b

IM .,....... ,.....,.,.-w,. (b).•0 r..l OUI .M .l'OUblft; a»d fO 1t1llEd,. (c). fO dwd. ..h"d_ ...

_.riool 01. .-.P ;.•.

t.~n""'W -up

,I) IMped u.. lieb 01. .",.... a»d """I.

(2) ~.M Iod• ....t.et..... ;. iJ Ic;o:I \oe-""c;o:I richl.a»d al.o ino.pea I'" ..f......d 01. dar

.....
(3) IRiped IM .UCIioo1 pip".nd IM del;""7 pipeo ......htt ,hry.n ~"'14'._.
(5) The ,1.nd-"..-...hould onl, ... ""lied up by .;~niah,.l3o.n ;1 C." 1101 Ic;o:I 100IIC 10 ..

10~I ai:r ll'Olll luk."I illlo I,,", pump.

(6) Whrn , ... pump;' COIU'I«IrO direo.I, .nlh.n.- lIIOI0< by flexible couplin,.h .. nreded

IhM 'Mped ..hell....M u;. oI.he pump.nd.he.n. 01 lIIOI01" I.. on Ilte ..It...traia11t

I;.,. 10 ."Oid "bnrian mrvntJi....

(7) To 11 ohJII oIlhe pump by ...nd ••o k ,hai -.... bo: Il'ft- n... dcen..... 01

_ .t>oukl bo: • clown 10 •• firN nl rubbi.. ..,.ioa iJ .110-<1.

S. Saaninc .},.. pump

(t) a.- •• del'"")"-..hot.

U) Turn .bI.~ f.....,..( a»d pour ....ft wo primi.. IllIInrl .....iI • ..,.... er io

H<et1 '0 _ OUI........ ....--u,. """"" ,he <"'IC11I"" nl~ ;. opmed ...

•de t:"I ."",nl" 10 WU'k.. Whrn .... """'" CUU"I .. {..li oI_rer.1haa1 I"'~_

.......op.1te .-:uI1i.. puaap.

(3) Stan ....~ ....... Noc. wtaefhrr.he dirruiorl 01 toU.... 01 .... P1lIlIP" rith••

(4) When lhe 1'U"'4';' rutIni... und<tr ntlnNl ......,....IuJIl, oprn 11.. ddi...,'Y ....1_.1.....

rqula.e."" pocki.... l1 runni.,. 01 pump.nd br.ri...e""",",l,,", ... nor'nll .nd vibt-a­

-10-



1.,

I

!ion WlWjlisibll!.kftp.he Jl'lnip runninK·

4. u....<1 /NlÜllentonot

(1) tllSpoecct the oil1evd in belri ... UR. lu • li_,DCllt whetber lMtt iol tomt WlIU in bar.

iDc a .... lf "111 IDUS. acIopI remedieo..

(2) lmpm IM '-"na t=lpn1Il..... rW,whiclI is limiled by 65 C (wo hol by fftlina> ,.nd is

muJP1ly 3S C N.'- lhan room tmlpenl...... lf 1M bwilll ,unpenl"~ ia 100 hiah,a,op

,"" ~.findOUI 1he ..~.nd ttmedy ;,.

(J) Note f~rly whlorhu 111/ boI~,.Kn"_.nd "ur. Ire '-twod I.y ,.;mt"'" in rtlllninc.

Tiah'''' die'" .. soon .. they In! 1ooHncxI.

(tl No.......be<lM,. ,he ahafl _ i............ er decuasa Il>ddenly••nd lhe hod.oo Cllpoc,y

dea 'M .uddenly.1f Ihm: happm,!1op d.. pu"",.1lll fU'lld aur ............

(5) The I'qu"tian o! PKki"l "'lISt ~ _ple ••nd liquid,....., bo: kpI flowina QUI fl'Ofll

ehe. .ltrw:l drop by dl'O(l.1f ,,,", PKki"ll i••oo li,h, •• he ....ft will be owr....'ed.nd b...ke

~r iI i..cr....cd ,01 ,hc packina is 100 loooe .1,..1..,.. will be 100 mu<:h IIl<! ",If",i"""" de­

Cft• ..,..~ .ir will prubobly ~"'It in.o lhe pump.

('l Null wheclw. t~.t",;o une:tpec,ed ooi3e within IM pump durine runrUna.lf Im. hal'Pl' .

aoop.nd inq>Ioot I,,", pump. When ,he.... i. n.Lbbi"lj: a<:Iion bel'A·...n pump ohroud.nd i....

~,i~ paper au!u'11 (tM ~u;ud clu...""" 0. 3-0.8mm,.malJ ..Jur.""" fer

_ll puIIIp)

(1) 1"'1'<'=1 whethcr ,......., .. 1eoJr.a", "'...cl"'" pipes_

(8) In ",;•. ~T.Ar.U IM pIITIlfl;' ..opped.wau,r m... ' be draiMd off fTOm 'M pump Ind p;pet

010 .. 'U p~, Ihr p,u"p {rum bei", ( " '0 crack.

(9) AI ii, ......~ ,hc- ubricarifl;j; oil O! 8"' ft~r ,ho pump hu betn used fOT 100 houn.

.,h, .._rd~ h'lll.ao. ,h.. lubricllil\il oil OT a se tor '"Y<!TY 500 hou...

(\0) '(n" ,h. pump ho.l>«n uMd for 1000 hou,..".di.mou",.nd i...~' 'M 'lWclr.-_ri"S

I"~n'. \"1...., 11", pu",!' will no' be.-d fOt I long ""rWd.di.mounl.lI ,1>0 """;ng l>artl,

.lry.nd Gil ,10..,,, "';,h .",ioc:orn»i"" oillnd IMn woll prsaNe .horn.

(J I) 1U••r '0 ('NI'"".
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1\

, 1
I I

....... A 8 0 E F G , J K , "
l00HW-1S "'," -.0'11. .. ... '" .. '" .. -0'14. I

'5OHW--.5 .0'210 11 <l' '" 18 '" " -.0,a. I6H8-M '" '48

"""'-<5
lOOH-1S """ 1&-.0'11. '"~ ". ... 'OS '00 ". ,,, -/2111- I
6H8-M

2SOHW-<5
2SOHW-", "',.. .....,,,

'" ".... '" '" ". ,5< 4-$2118 I
10HllC--80

300HW-<5
JOOHW-", "'... a-R:!11 '" ... '" '" '"

.., ZOO 4-.0'23 I

""""--<0
......-

U.III*.> "'... 0-"''' '" '" ,.. "" '" "" ZOO .--.." I
"HOC--<O

......-
(*".:1::.*) 0'445 0-"''' '" '" ... ,.. ISO ." "" ,---0" 380
WWC-40

<O<»iW-", "'... 0-"''' .. 1''''1''' '00 ..,
'" .---080 ."IfiHBC-40 ""

300HW-<S "'.. 10-0'23 .""" ,,, 4-0'30
lOH8C-<O '" .. ... '" ...
6SOHW-7S

~1770 lZ-0'Z7 '" I"'" 4-014""""-<0 ... .80 '" ". 'M
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"lt.;
, N
, /fiJ
I

:,. Ull(.f~,

6HB-35Mixed-f1ow pump PerfOnnBflCe CUrYeS

l5OHW-5S !liflill.UlIlIttlll
(n-1450 ff/~)

c.p.e;tyQ .....,N ......
"'" ...... "....., ."""" -,", ImpocUu

Wt'ight"'., Muli~ diamettrH "
, ....

diomtl"" ".'tr/lll Mol .." (R/'M) JIO""'ff" pu-' (Xl .. 1__1

IHI'I Prl'" ""
(_I

'" " .. .., "
18<> SO '.0 "SO '.0 Si. l<> 3.S ISO '90 "'" .. >1 '.0 "NoIioo,".... _'"""' .........blbpoDo,. ...~.lIoI_ .... _lCIl· , !!
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'tJ r

6

•
l

8HB-35Mixed-ßow pump p.,rformance CUI"ift

'OOHW-8S :fI.lliUUUllllbd:lII
(n-14SO $t/;r)

..
c.ot)'Q ...... N A11_·b'el

1nktaoc.... .... EHcirtq OUCl'ion ~ '-'''' Weich•
H ..... MOli... , ..., ~,

di.lllTlC1~r" (k.>(III'Ilo) (cr.;.1 (MI ("", "'- ".,." (~I
Ho d.iame,~r

(~I

(HPI "'IX' (U>
(~I

'" 75 .. ,,, 79,., HO •• ,,,. ,U 15/11 " • ZOO '" n.
'" ". •• » • ".
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«
"'.'

lOHBC-JOMixtd-f1ow pump Performance c:urves

2SOHW-7S llIif1iUUe!ll1ll
(11-9110 "/:St)

"f,. 1
,. ~J

..
"

c.!'KiIY Q _.N IAI1OWllb~
Inle,.n'

Hnd ,.,... EHMncY luetion
oudn-

Impeller..... ....,~ ..... Weic'"
H • , - --...'" ....., ..- ..... (~l • o.,l(Ml "'" Ho .....l

'HPl ,. '_'
"" '11 ., 14· 6 81.0

'50 ". 7_' '" \4.0 20/\4 .... ,-. '50 ... '60... ", ., ,U ,.,
NoIif,o,W. _,..... .....elIIowo.bd' 1'I'ilo101 r ! ...._ ............. - '..,

,
-16 -



li "II
H
'11 ,

•
7,

lZHBC-4.0Milted-flow pump Performance cu~s

JOOHW-7S !lIiI!ltlllttlllidll!l!llI
(0=980 ~/?t)

.. ~

.. 1"
10 ~.

(7.)..
'"
"

I

I

CopKiry Q Po~rN
1J\.l10_bl~

lnl~lan,.....- EHcitncy IlIClion Impeller
Bnkt MUli ..... oulltt

diameier
W";gb,

H , , head
(m'lhl '''''''' (RPM) po....... POwt'·

'"'
dia""']t.

(~,
(kg)

<M' '"(HP) ~KW 'M'
(mm)

"" '" .. , ,., 82

58' '" "
,., ,., IUIO "

,
'" '" . ,

"'" '" .. 24·6 "'"' 217 7.0 .80 2~.O 30122 "
, "" 3<, ZOO

.', 2SJ 5.0 I " .• "." '" 14· I 57. S "1035 '" 12·3 1300 '" SO/55 " ,
I "'" I lli '" ,.

. .
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14HBC-4OMixed-ßow pump ~rformllnce curVl!:$

3S0HW-SS mtllfJiIttfltidlHilll
(n=980 "';t)

jj .. a.«. f• " 1... " (lI

" ",
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16HBC-40Mixed-ßow pump Performance curves
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2OHBC-40Miud-flow pump PetrOI1'llf,~ cut""tS
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Z6HE!C-40Mixe<!-now pump ~rfOJ"rnatII:.'e curves
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VI Troubles and Remedies

T......... e.- Rt~

1. PcoJrinc _.er 01' encu.Il;l\I c0o-
l. Pouri", _!er or evKWlion iI noc 1;.........J7.--- z.. b>opoo:t UIIl. -a "0 ........ 0:-
1. 1_k.... ja ......... ~.,.-..,

-,~

_.- 3. r......n tho ........ in • lOW'tf' paN-• "'... 3. An'" auaiDn t-d iI loohilh• ...."',.
~_ n..~ion 01 routioa. iI WOOQI.

4- a....,. .. diioaion 01 --• n. ..... .... .... , ....
......ol~~ $. Dtu.... IM IOUI "-I.

-~....n, 1. Too....da h H! ~dlE I. 801_ oE .um.. pipe .hDuId M... I~ .-:ioa pipe. .booIt __ bdooIo _lu Iroel.•

minu... 2-~ iI .ir ....Ihin _oc.ion pi"". 2-~ IM W 0111.... ,hm J.. Lau.., in _uetion pipi", .,.Ian. J..lnopoa •..., .......nd 'iablerllM- ~ ~.So- 0II'atiaI-.....1. ja IM u... --- pdlu or -. pipi......... ~. Tokqolf.

~

I. Somo ......... _teriab in Ihr ....

pdlu or an pipi....-. 1.Tu;,. olf.
2- Speed iI 100 k>w or ...,.i"" -"' Z. Adjual;",
ja llOI MIOIlIh. 3. o.cn..inc......... 3. n. aaual head ja .0Il hich. 4-~ Ibo ..... peru or adjual Ibo

.-..... ~. n.. impdIu ud punIP aM:uI Mn.... 11, po""," ..--.
_ oo.n .nd dean.""" io 10Il Iarp. S. ()pm IM dd"," ...1"" or lab olf
S. n.e do:li"ft}' v.l"" ja~ ..... tbo analinc ....I..w••

...;.dd1O'" IM cbeck ...1"" iI dclued- 15. The End 01 inIon pipo ob:>u1d M

"" "", iDiet pipe ..... _tu~ io abom __ bdow _.u '"""'.
--'
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•

T_..... c._ .......
1."'" -Pftd .. 100 hiab-

I. Dtcraai....

20M;...,.....
%. n.e sbafl .. bn>t......- 1 Tbc ~i.. ia toO••

1. LolMa IM &iand nuu .. ~b OUI-- ..... ..",. boarift,p _ -. 11I" bnak. 11... pod:i"C .....l _100 .............
4. roplaci...5. 1"bt bell .. _ ticht.
s. Joo.mi....

I. T_ ....". - 1. ~ ---..iaht li•.
%. n.e ........ ja boßr ............. -. 1.Ad;...ill&--_ ...... 2- Adiut.... or >es'

. .>..... ,ol
1. "", !Wb oE foundooric:.o boI~ '- 1.T,pnq;.

V11lnotioft
Ioowooed. 4. T.kl.. off.
4. Tho i_Il~, j. cloued. So '".ull ,he PUIlljl in , ~r ~_

So C..itllion ",",hin IM pump due 10 ,....
• ..... hich ...mc. he.d. &. Take .. oll.
• n.. 0 - ... ..... ...--
1. Lubric8line oil ... va'" .. in-
...rr,cwll. I. Adel,........... 2- .....brieo.i.. oil or lJfUI'" is b.d er Z. W..h the bearinc- .nd bt.rine
din)'_ a.oe Ind rtJIl.... lhe lubricallt.

In <>Oft- ...,....,,, 1 T_ - 1. ~ -- 3. Adjo»,i....

Mm,hIli-.. 4. Rtplaci....
•.~_tOUI. s.'" ,....
50 'Tho MI! .. 100 ';eM.

i. Poocki....~ 100 .ill:hdy or
l.l.ooIen the .bnd 1N1••nd tilht_.......,.-"< • Ihmo rqul&riy.

o ubeootdt
2. "", perS;...... .d abliqud:,.IO

2. r.-.. .he p.,d non. and ri&htftl .- - lriet... • hh ....f'....... Ihrm~1·
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