
Go gree 

pOvWNLOAD THIS FREE AT www.viuresource.com 

CBGS SGEME 
LT 18CV43 'SN 

Fourth Semester B.E. Degree Examination, Jan./Feb. 2021 
Applied Hydraulics 

Time 3 hrs Max. Marks 100 
Note: Answer any FII E full questions, choosing ONE full question from cach mudule. 

Modufe-L 
EXlain the dimensional onmugeneily of an cquaton with an exappld nd statc the uses of 

Dimeosconal analysSis. 
b Define the term Metacenmre and Metacentric height. And ARcctanguaeptoon Sm long . 

m wide and 1.2m height. The depth of immerson of potoo s 18m in seawater If 1he 

CG is 0.óm above the botom of the pontoon. deteanine the Mctacentric heght. Take 
density of scawater as 1025 kg/m 
A Dan 1 Sm long is to diselarge water at the rate of f14ns uef a head of 3 Design the 

mdel. if the supply avatlable in the laburatory is 30 fps 

96 Marks) 

(10 Marks 

(04 Marks) 

OR 
2a The Res1st1ng torque "T against the motion.at a sthaft ina lbricated bearing depends on the 

VISCOSly '', the rotational speed 'N the diameter Dand the bcaring pressure intensity 

pShow that T = uND' Use uckinghain'st theorem method 10 Marks) 

AN 
b Detinc the ternms } Ciconetric simiarity iu)Kinemat similau ty 

) Dynanic similarty. 
A model of spillway is made u test in the laboratury lhe discharge and the vekucity ef flow 

over the model is measured as 2 S and 15nvs respetively fnd the discharge and the 
velocity over the protoype, whiei S0 imes lareer than its model 

(06 Marks) 

(94 Marks1 

Module-2 
aDistinguish between Open honnel Now and Pipe îlow 
b Show that the length of on slopng side of a most economal triapezodal channcl is cqual 

to half of the Topadth so letérmine the hydrnulic mean cdepth lior this condtio 

6 Marks) 

(08 Marks 
A Irapesoidal ehannel has side slop 2V 3H 1 1s discharging w aler at the rate of 20 
cumecs, witha hed'slope 1 m 2000. Design the channel for ts besttorm 
Take Mannings n=t901 (06 larksi 

OR 
4 Define Seeilie Energy and diaw spec ilie energy diag.am btam an exptessh>n tur cntia 

depth and criticalveoeny 
b ARectahgulur channel 2 Orm wide vatr es a discharge of 6ms aleuiate the sttcal depth 

nd speciic encrgy at critcal depth 
c. Find1he bed slope of Trapezodal chantei stbedwidtlh bni depth ai watei in and sude slo* 

f 3H4V, when the doscharge through the channel is 30rn's ake= 70 

(1u larks) 

04 Marks 

Alarks) 

Module-3 
a Expiait1 the classiticatins of su tice protles tt an upeth chat:u} u t h eat sèrlches 

Mark 
b Detine the term Gadually Varud Fhw iiVE) R ted a iRV 

( Marksy 
u 
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D T 

ppLIED FhnenoCs (18cV43 
1a. Dmen9o nal Homgen?h 

DRmenSonal homogene?y Meang he dieosions Dhb 
each tevms n an equotton on both 99des are equal 
ths hte mengibrs o each, tovma on hotth 99des bl 
an cqto 4jon ave Ate Sare the eqo tion s Kroo ag 

dAmensionaly omoaeneous eqoton 
xample : Let us consder he eqpoto,N: VagH 

Dimencto oLH.S V E L 
Omens:on o H.S a XL 

meosOn o L.H S menioo o RHS LT 
equatior N NagHs mensto nall homogeneDus 

ob 
S t on be oteo ang sste oh sts or4s 

USes To dmens.onal onaly s?s 
mens ional onalus iss a mathe matscal AechrRaua OSed 

to Prodtct Phsral Paroroetersoat nttuence +the hlow 
n Huid meahoarRcs, heat ans *nherme dunomCse tud 

b. ero Cerhre 
Ts de nd ag Ahe polok obout ohch a bodu stots 

oscS Ilotna uwhen he bod s HHed by a small argil 

Meto-Cenhttc egh 
e sronre o Meto Cone aod Cerhe o ravt 

o e body s Colled meraCerhte he@ght 

Ne 
Dongon oh Pontooo m X Bm x I90 m 

Depth h mmenson 0 8m 

DRs taCe 



Deranc AB a x Depth ommeCon 

x o.8 0.4m 

Deogtt ter Sea oaler ld35 ¥a 

Meta Contric he"ht 
2 0 8m 

8 8 A.T 71 7 

T M.O. ner ta O*he pla o 
the Pontoon about N-axiS 

1 

A 

Nolume o the bod 

xo.3 x 5.0 =1.o m 

B A-AB o.6-0.4 om 

1a.0 

y 

1.c The dschoge rotio s 

I s O.00I nFls 

0S 30x o.00 s = 0.03 ns 

0.03 

14 

04 O.o00 a6 



aven Tf,N, D, P) or (T.D, N, 44. P)-o-( 
CaNen .a. 

. Totol oumbr o Navlobles 5 

Dmensi ons b each Novable ave 2 *pgi ed as 

T ML'T, D =L, N-T, : MLT, P ME 

Number o nda mental dmehsions, m:3 

D-m 5-3 
Number oh A- terms 

Hence equatson ) Con be wen as .T) o. 

, D, N°. PC,T 

RaD. n . y 

Hence 

Dimensona) Pnolygs ohb A* 

M D. N°. f,T 

Substutna 
dmensions on both 9deS, 

Substhuta 
MT . G*. (ME ML1 IO 

tquatn8he Pouoess o 1, L,T On both 9Aes 

Pouoen oh M, O C. 

Pouoen oh 

Ci-

O: a, -3,ta aA-5 

Pouen O O -b - à 'b -a 

Subethuting he Nalues o ab &C, n M» 

D N. P.T 

Rmens onal analyss o A 

Ta D.N. 4 

Substhohog dmonsi ons o boh Rdes . 

MT 2( (ME Mr' 
Cquotna *he poe3 Oh M, L,T on boh g9des. 

Pose M , 
O Cat 

Pouo D L, O: Oa-3a-I 



Powe o1, Oba-- . ba 

DN 

SubsRhuhg ahe Nalues o M ond a 

T S t oo T DNP 

Slovitu The geometc Rloty 

Rd Ao &ist betuoeeo the mo de and he PsotDP 
,he 

eomehic 
a.b 

oso oh all cos TedPondi0g Rreor dmensi on 9o he moie) 

Ond PoDtDPe ove equal. 

De= Lr 
Dm bm 

Koeoasc Slotu-Knematic 9mlaritumons 
AheSmilov motSo motso betuoees model ad protd 

hus thus nematsc 39Rlowty s S&d to 2s betuoeer 
he mocdel ond the ProtDPe b e sotos ohthe Neloo 

and accelevotton at be coos pondirg Ponts 9n the 

T0 del ond ot be Cowesponda poRoTs n te pototye O 

Oe the Same. 99nce Netoct ond aCoeleraton Ove leehor 

9uootties hena not only the Tatio ohmagntude oh Nalo 

ctk ord acelorohon at he Covesp maPRots Rn 

Qase mode ond psdtotype ghould be Sar 

R Dyno C Rla Duname Slority me 
the rla b }prcoS betuoeen be moclel ond Proto 
Pe hus mame lou fd Ad 2x1S bet 

model ond he prototyp the vafos ohthe 
-een he 

Cores pondng eces oCAng at Ahe Ccorespondfng Poit 
Ore AUal, 

F)p(s) 
( C 



. 

Ven 
Dschooae oNer model Qm 35 m 

Nelocity ONer mode Vm 5 mls 

Lnear Scale raso L So 

Fo unamic 99rlaty, Prou de mode lauo s Osed 

Ve L so S 4.0+ 
.o 0.6om 

Np Netoctu ONor Psodty pe Nmx 5 .5 6 ms 

for dschoe quano uoe a 
L5 (so* 

5 

p m (so) a.5 x (so) 4194.17 s 

.a Opes Channel lo L Ptp 
he PressUTe ar te kree Sur|Pregsore n he pR pe e 

Dot Cons tont 
ce emangConstant 

a. Flou dNen 8roNi 
a. Flow dAVen by PseLsur 

3. Hgraulic rodien ne Co |. draulic Aradient ne 

cedeg wth he oater Svrhaco do not Concdes top 3oeo 

or boaTer oe 
O6 

AUpen Channet loobas a A.he s no ee 9u* 
e Sushaca 9 Rpe ou 

S.SUtaca soohness Naies ot S. Syrhaca TOUbmegs Nases 

deph ob How 
D 

H he pe h P*P* matso 

he C|s oh on open Channel6. he Co33-2eabom oha 6 
Can be traprzoidal tsiangular PRpe eneva llM Grtalo 
Tecrangular, Cola etc. 



Let buwah ohcharse 
d depth oh 

A angte mode by the 

3des with bon3ontal N 

b 

y ihe de lope s geo as I Verscal Ad n honzont 
A ct x d bt Cbtand)x d 

abtand xd Cbtnd)xd 

b-nd e) btdd 

Cawct ted Pemeler, P: A8 1 Bc t CD c4 aco 

bt CE +DE btardtd2 
1a) 

08 

btad Nt-
tor ooSt ecomo mcal Sectton . Pshoold be mi mbm dP-o 

dd) P na 

Deeoooa eqa CsR) t.d 

A- a +# o. o) D 

bAnd bAnd)d 

b do dytI But hrom D1nd Halh o tpp uoidt 

Co One ol he Slop? oa 9de 



tHckaulfe mean dept 

HydraufRC mean depth m S 

Nalve oh A -(btnd) xd 

Nalue oh P btadN?t b+(b and) 

bt And = åCbtnd) 

.. Huehaulic mean depth, m A. Cbtod) d 
aCb aCbt na) 

Hence o Tap'soidal gechon to be most economi cal hydra 

LRe eon depth must be qpa) to bah the depth oh fibuo| 

3.c Nen 
Stde Slopes tori2ontal 3H 

er5co 
Slope oh bed i 

000 

Dschae o se 
lanrRnas Consrant Nzo.0 

Ane Fo h most cCono m al Secpo 

by +he equa or 

band d t b °jad,z 

for 

o.6d 

.bo6al 

(md) C 
N 0.01 

c m 
6 

0 Ax (d )°x. la000 
O.o1 

(bA nd)d - (o 6d s2a )xd .d xd .Id 

3:3a e Cosa) x(a 
0.O 

dO 3.3s d 

3s6.0 d1.9Sm 
b o.6d o.6x |.95 l.19 m 



a Spect¢ ene The toral ene8 °b50ug pota 

Pes UnfE toe g 9 tNen by 

9 
Toto ener 

SpeckiC Cnera -

1Pne 

Free usalo ushal E b+2 

Channel bottoo 77 Dat Om 

Spece enesg CUTVe E h+ Ep E enesa 
Ex . 

Depih. 

Spe cic enory 
CUVe he 

45 

Ein 
Pecic enev Cuve ( 

depth 
Gerical cleph-() C8Bal depth a dened as *hat dephh O oud oh tontenr Ot whch the pe eoequ smimom. hRs denottd bhc 

he E- b 
g 

E 
dh 



h () he -( 

GRcal Neloct(N)-he Netocty oh houw o the CAstal 
deptth s dcptt S Knouon as CiCol Neloc* s denottd by Ve 

ht ('s 

Takng cubt to both 9 des, we e he ah 

q Axaxv bxhN bxN herve 

b b 
Subs#huhna he Nalue o 

he be* Ne) 8be Ne8he-Ne 

Ne xhe 

ven 
wdth oh he chamet b-a.o 
DScho 6ls 
Dsehorge po ust dt V 3ms. Dschara 

Cta deph s Von as h (3 

ht( 0.949m 
.8 

Ctcal Netott Nen as Ne xbe =.81 x0.42 

Ne 3.088 ls., 

CNe 

C 4o 

b6m 
d 3 

bt na)d = (6 C3)3 = 84. 



P btad J 6t 23) 

P 13S 

94.S 83 

06 

m 

3.5 

3o 84.15 x to.83 x 

(o.0128= 6103 5 
O.01 28 

lo 3.5 

Hyd saufc slope closscoson. The hydraol?e slopa ob 3pecc Hoto classes he daaoic m 
he 

and defRoes he *pe Ob Soluton aenesated om the 
Fodualy Noed o calculadsons 

O CulNest at a 

drautc Stope 9 dete ned o 
. he Culnert botfos 8tope (S) and 

&.The solatsonekfp betuoeen CiSto de p*h and oovma 
deph )at o 3peeae jou. 

M2 

eid lope 
o3onrol lope 

S Ca one 
C3 

S 
S 

Steep Dpe CoRiCalStope 



Adyense glope 

S.b. adualy Naviod Flow V.F)- Th Ahe depth ob ow 
n a chonnel Chon 8sodually oVov a long leng h h 
ChanDelthe ow s sd Ad be ro dualy Nored hlou 
and s denoted by N.F. 
Kapdlu No-ed Clo R.N.E)- RagRaly 4te varied o s deoed os hat Houo 9n whch depth oh lo changes 
abuptoNer o gmali leng o he channet. when then O4 

an obstsucton he Path oh How oh toae, he lovel 
O h wate Se above Ae obstuts on andhen s 

og 5sas oVe a Small leng* oh cbanne, us the dep 

Ah Ob bou Changes apdly overa gho4 ength ohe char 

el. Fo Rs 8hot \engtHh dh Abe channe he ouo s Called 

apRdlu Vaed Noo R.f) 

S.c. Nen: 
.s ls 

b Im 

d o.2S m. 

O.a5 d t 
06 

9.81 0.15 

-o 135+O. O156 +S.0168 

- 0.13S + 5.13 4 498 m 



3 
hL ds-d.)° 418-1) 3.1648 

Adid 4 Cu.18)( 

6.a.Lo Ss Oenegy due *d hydvaule ump 

hi E,-Ea 

5-(4 + )( , d 

-(da-4) a 

4&-C4a)V . 
3 |-L4a-d] -Ga-d 

3 d, sata.) 
lDss energ bL 8dds data)x ds-d -(dg-d. 
CdatA-a) -Ca-d) gd d 

4dd2 

Cdatd.) Cdatd«) Gardi) -Cda d) 
4dd 

(d )(datd d-J 
4d dz 

4did2 
3 

heca-A 
Adid 

roude lumber feon the upsheam 9de oh he jump 

Depth oh lo oht he hydrautc mP 1s da 
S b euation, 



a -

But (F.) N 

d -d+ 18CF 
6.h Bace twatev CUne Bhtlux Consder e jou 

ONer oo dam. On *he Upstrea m 99de ohe dam, the depth 

ohwater ll be dising: 2he had not been an obstu 

ction n he Poth oh tloo oh wat ne Channe, he 

depth O oaler would hate been Congtant Due to obsh 

anmUm FCon the water eNel Rses and 9t bas 

depth haoo ne bed at Some 8ecson. 

BaCle uoate CuTVe 

ovina wor leuel 
Bed 

X 

Dam. Let hz depih ohwatr at he Pont where he wattr erort9 na oP, and 
homax9mu hegt ob 1Pna water hor bo bed 

thenCha-h) : akhlx, hus atlox s dened as e maxi mom 
ncfo Se noater leNe dyo to obghvuct on o he Pat oh 

Douo ob uatorhe protle oh *heAs og. wator on he 
Upstam Stde oh tthe dam Rs called bace oator eurte 

he destanc along he bed ob AHe chonne be ttoae) * 
Sectho dheve toater tats Lng td Ahe Secson whor 
watir having maximum De?ght s Knoo o as len9th 
back ua ler CrNe 



6.CNen 
b4m 

5 s 

h o.3om 

N o-ol6 

|C:Cm) 
N 

bxh = Axo.30 1.2m . (brah)e ++alos) = 4-6 

0.26m 
46 

C Co.2t. 
O-o16 

Ac m O6 

.5 4.6 (u.3) o.a6 i 
2 

ta o. oo0 I6 40 
19.11 

dh 0.0008 - 0.00o 1640 

2 
3h 8 X 0 30 

S aS m]s 
Arta 

0.000 636 
o.0o ol3SS dn 

-2s) 

dho .The pro Ob oaTer So obtaIneo 

dh 

Called acie water w»ve 



AImpulse Momentuo princsple The mo mentum per Secord 
oh o Ho buRd as edual to he procduct ob mas Per 

Second and he etodob he bloo. latthamoicall y h 

nomentU m pe 9ecord bo toun uid s 

=PAV x V where AV mass pex Second. 

04 oo Rate oh chong o Net vCa o he dieot on 

momeotum o he deots07 o D 

Mass Per etond Lchang oh VelociH 

Pinal Neloutiu n thhe dercho ok lo 

bPetton wheel (or tvrbRe)-

Tne mafn Ports o he petto9 tuTbDe ave 

1.Nozzle and tlou seulang aronge ment 

. Runner ond buchets 

3 Cos SRna and 

.BseaKeng jet 
.ozzle and Houo gulating arangemnt THa amount 

oh waler Stering the buckets (Nanes) o} he unne * 9s 

Speor Con toolled bu oNdfna a Spea in *e n033le The 

soContcal needle hC Operated e tber by a hanol a hanol 

beet or automatcall n an axial de s on depen dfna 

pus he 
pon 4he 3ize o the uit. when he spear oa 

borord Roo he no331e he amDust ob oate St5nq 

he unner s re duced. On ihe oe and *h *he Spear 4s 

Pushed bach, he amount O waer 3tKing he runmer 

ncca Ses 

-en stDCK 
- No2 zle 

epeor Jet ohwater 
oheet 



. Kunmer wth BuchetS - T¥ Cons? sAS Oha rular dis e' 

On he pepher y oh ohich a number oh buthete Venly 

Spat ed are ed. the 9hape oh the buc6et s Oh a doubl 

hem Spber?Cal Cup or bousl. Each bucket 9s dv'ded td 

TuOD Smmehrical PorS bua ddng wal ohich is Knao 

spRter OS 

3. Ca 99nq-The pneioo 0h he Cas?na s to prevan t 

Ahe Splaa9ng oh Ahe umter ond to dfschoae twater to 

tol race Tt also acs as SaegouTd agonet o ccfdents 

Tt 94 mode oh Cast on o hab? cated stee plates. 

The Casna o e petto uhee does not perkom ang 
hydraul?c tunctson 

. Bxoak?ng 3«t - when the no33e As Completely elo sec) 
by mowRoghe Spear o he horward dreaion, the amoun 

Oh oale tkng *he rumer edueS to 3ero. uthe 
unner due to neria goes on TeNolRona b9ro ona m 

TO Stop the Unmer na hor me, smalla0a no33le 
s proNfded tohich drocts he jet ooatex on the bacs 

Oh the Nanes. his Tet Dh walo r 9s called 

d 4.5 Cro O.o1S m 

O A Co.0as o.oouu 

yPora exerted by he et on a movina atplale 06 

F fa (N-u) = looo xo.0044 (20-5) 99o N. 
worh done Per Second by he jet 

xu q10 x5 450 Nmls , 



ayout o tHdo Electic Power plont 

.A dam ConSts uctod oCvoss a Rter toSto oaer 

Pfpes oh lage dometess Called pengtocBS whfch 

Co 
to the turbine s. these Rpes are mode oStee o n 

prCed Concete 

Woter ondev PrsUre romhe Storoge eSerNo 

TusBoes hav?na dhlerent APs o Nanes td to 

he wheels 

A Taf xace , which S a thannet ohich CaTes wator 

atwoy brom he turb?nes ohter he uaer hos wohed 

On he uabine.he Surheta oh oafer 9nthe tal aCa 

Channe Rs als0 Knoun og ara ce 

Turblne Net head 

Nanes 

Nozzle 
rOSS nead 

T 
ar ace 

rOss head ihe dhbrrence betuoeen the head 
level ond to1ace level when o Loater s ous sRoouo 

as ros Hesd. 9*1s cenoted by Ha 
Net head - It Rs also Colled bbechyo bead ano Oened 

as he head .and s de ned a he heas ayaî|able at h 

olet oh he tuzb?ne 



3 6bhctencfe o a Turbine 
oyroc Ebbeienty9) s delned as the roto 

ObPouov e by aler o Ahe run ner oho turbne to 

the Pou Suppfed by the wator ot he 9n1et 0tob9 ne 

Pouwo del teytd to KUnner 2.P 
Powey 9upplied at ?nlet 

be chanicalhbicience )- -he poua del? verd b walor o Ahe Tunnex oho turne s ansm?Hed to * Shat ob the AUrne 

YoDo Youba athe Shalt ohe tutoine 9-P 

R-P Pouwes deeVod by cootar to Unner 

cy Volumette seent ) he Nolume og tho 
L0oter Ang he ronner oh a turkne s gghy 
less than he Nolume he oaTer Supplied to he 
uRne 

Nolome ouoater actually t Fing he onna 
Nolume oh wae gupplied, to he tubine 

ven 
Sha' Pooe S.P 74a KW 

Head 

3 peed N So Pm 

OVorol bicionty o 86°(. Or 0.86 

Rato o 'set dio to wheel dia 

Co. 245cent ob elo Kv, - Cy 0.985 

Speed roto Bu o45 

Notocaty ob se CuaqH 0.8sax.I x380 -8S gS 
m 

he Nelouty oh wheel U : U2 

Speed soo *NaqH e o.45 axq.gI%30 38 25 ml 



But u ON 
6o 

38 85 Dn 
60 

D 
6o x 38.85-6o x 38.85 018m 

N 

Dut 

O.165 m 
6 

Dscha2 One jet reo oh jet x Nelocity b jet Dio-o e d: xD O.189 

d *v Co.165) x 85.05 s 318 e 
A 

1 
A 

gxxH 
lboo 

o86 144x lo0o 

ooo x q.81 «x 38D . 

.642-Mk Total dseho , 
0oox.81x 38o xo %6 

Toral dschore .No oh ets D 
.818 dho °one Je 

a Let N Speed ob he mpe Nern rp.m 

D D amele oh mpetle at Rnlet 

2 angersthal Veloity oh Ympetler at olet 

D N 

6o 

D DRometer oh Opelle " at out let 

Ua ongentol Jelotty oh mpeller at Outlet 

O8 TDo 
60 

UOafe StARa Pev 9ct o d s 2iVe n b 

Nw.u, -VosU 

..worK done byhe mpeller 09 he uwater pev Seton pe 

Un weht h wafe 
ts ng Pev econd 



-Lwors done o CaSe oturbRne 

wo K done by mpe llor On waTe Pev 
8econd 

reo *Nelotila °b oo AD,, x, T2Ba«2 

Cavitafon - Cav®tation sde ned as he phenomehon o 

tpv maton O Napou bubbles Ohblouina 1ud 9a 

O wherehe pressUre Ob the Raud halls belbo ? 

Napoos Paessure 

r bubbles n o s0gior Rghe s pre SS Urt 

ond he uddoo cota psRng a these vopp 

Ehects o Couitoson. 

the metoltc Sushotces are omage and Cayies are 

prmeo on the Surketa 

Dve to Sudden Collapse o VapoUr bubble Cons de able044 

Doise ibras on3 are produtad 

ne eNsGent oho turBe decvtoSes due to Cavi toton 

Due to pA action,he gohoce o he turbine blades 

be Cones 3uh Ond the horee exevAtdb woter on the 

HuTnes blade decta9e g. tento, he wor done b wate 

be omes less and hos ehhipeCy OT Outpot horsSe Pouoa 

dec eases, 

Ve .C 
S.p 15o0o K 

Speocxato UNagH 3.o 
U, :0 x Waz8i x 30 4 36 ms 
Plouo sotbo 

O.65 

.. VP, : 0.65 xaxq-81 x 30 15 6 ms 

inarioneofcra 



DRameter oh boss 0.35 x Dia metor ob *Unner 

:, Db o35 x Do 

ONeralle h5c?enty qo1. = o.90 

OsRnq the e lato n o 9P wherr .p x3 xxH 
l000 

00 1Sooo0 

fxgx xH ooox9-81 x x 30 
o00 

ISooo x looo 
S6.63 s 

o.9 xlooo x9.8 1 30 

S6.63 Do -Co-3sD-| % 15.46 

Ao.9AS Do x15.6 = 10.86 Do 

56.63 Do 1D.86 
1o 86 

D 0.35 xDo : O.35 x .38 O.}98 m 

TDoN 

Speed oh the turbine s g8Ven by u 6 

4 6 = AX. a8 xN 

60 
N 6o xa4.35 03.31 s.p.m 

NP 
HS4 Specihc speed qten by Ng 

Ne o3.al x ISo00 03.ax 122.4+ 

C30)S4 

Ns 354 44 .p.m 



lo.a PinnohCotel umP -PAr ohe Cena 
Dmp s delned as the Operationn tohh *he SucB on phpe 

soh Ahe Pump anda porton oh Ahe del? vos y pe uph 

the deltvov Nave s Completely od vp pm oside 
Soorce sa Hhe Nqua to be oRSed bye the pump beh 

Stong tbe pumphus the o taoy tthe geParis Oh he 

Pomp omoved ond ese Pors are tlied Pth the lpi 
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