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" ,  . . " :  '" : .  '~ . . . . . .  " " . : ,  ,- - , /  ' , ' , ; ~  . . . . . .  ? , ' :  . ,. ,, . ' t , o  
• . : :  • . "  , . ' , , . ~ '  

' " " ': ' ' .  ~ :  "" " :  : b : " :  : : ! ' J : " "  ':..' ....":i: :' . ' i~  

-any  s P ~ . c l a l e x p e n s e : . " % o  t h e : s t a C s i j ~  ~ a .r, ' :shor~: ; : tJJ~ei .  a~d l  ' :  : /. 

. ' :  : 1 " ;  , /  . . . . . . . .  i: il . . . . . .  : , : . :  , ' ,  : • :' 
,mr h # t o  po ~ ! o = a  , , h  ¢c.h, e F e  n : i ~ h o u ~  :,not~ Sum#%noUs , ):a:#e; 19#ge>:,:%~'aJf: ' ,  :;~ : • ': ': 

t h o s e  o f  : a n y  o t h e r  I ~d& . i an  : ! la t i o i~ , tO  ~!. '~d'  i r~i;~, '  ';~"~. :~;~,'2:~-:':i-:'[;t":';'i ?' ; ' / ,  [;i : ' • • ;  

l abo~  a u O r l e S .  .: . . . . . .  .... ~.~:;.:.. ,. • . . . .  .~:.. . . . . .  ~, , ~: . < . . . . : . .  ,- . ,  ,.. ..., . 

The fac to=s tha ~-: ! i i . ;ef~:e ~:~he.~'~!#;6{i 

lab orat oz7 may be'-summar'&zeet~7.th,e :~ 
: 7 , ~ ; -  : .  ; , . . . . . ~ . : ,  , . ~ _  . .  , 

can be pu'~ into %irc{&a.%iO~'"~'d~.":i:~n"it!~ 

othe: : '  f•aetors that az 'e :c : l !os ;  ~,;~y. •'•"" :::",eorme'c ..... 

building :Per it-wouidCbe:,imnoss~}~i:~' '~. 

• : .," . . , . . . . . :  . ~".  

it i s s: .of.",'an :h, 

fl:-".",'-~:.~, :~' :~:: L;.~'_ ,., , "-:" ,!,,~:! 

;t:: 

..,,: 

i~. " . . . ' :  . ~. . 

il.i~ t..~ ), 

capacity ..... ro~ ~he condltions"~of.':"mo~em~,~%',~ %£ :I~~:: :. '~:.b/.. :..~ 

~:sto?_'a~ of this capacity.. . . . . . . . .  """ :":':"~::~"':':"i:i.i 

T~e :.;maximum c'apa c;~y " - . o-_, .~": " ihe: i~aboi'~%oi 

. . . . . . .  iL 

p u t  i n t o  c i r e u l a ~  ion~:by .~.~ ~ns :Of:Tk~L~:'~ii i':•~ 

±n the  b u i l d i n g : ,  i s  7 ~i~etors ' : ( . 2 3 : ' ~ ' : ) d ~ l J  
[', .::. .. ": .-,',..:..(.~. 

h~, ±:~-: :ts or head an d s~ il~inE." ~anks.: SO'~h~i: 

o f  labors to r,; r~mge ",be.~;eea-i~.._gl ; t O  5 .~25 :.~2 
• :~'-: :- : ' ~" .':;',{.Z~,:,-'..:.;v 

.',, '-'ql":" ,. " ':,.'"-, ~'J:" 
. . . . . .  [ , , -  : j . " - "  ; L , , t l  

'(!~.l'.,~fs.) can be eircnlated,a:~ ~~ia(!3~: ~:,f~ st:',a~!3 

of  1 ;9 l i t e r / s e e .  :( 3 'i;. 5.:~efs ' .  ):,. agazua":". :: i :-, • !:,, ,~,: ~:,.;,:,::.% :a,.;6:~'.,2 

th, is,,set ui~ it is possible ,to: exee-r1~iten~:-:I ' :  

( l & . l  c f s .  ) ( ( F i g ,  .5 .& :6) " --:" " " ::" 

:,::2. The . m e t a l  t a n k s  ~." .- ~" 

,Ca~8 

• . c . ~ , . ~  ',~ 

: , ' - :  :.i:(; 

/floor. 

t '  ~ . " " '  b F  

~-: 

~!i)~[ii2/[:.;~[ : ,  "~ .:, .. } . t ~ 4 " ,  ; " : :  . ' / . {%~ 5 , '  

_ . . 

(Z5.9 ft. ): and the top elevati.:,n at 14.55 m~ ,:~,~.,~ ft.) (floor level) : 

The : s t o r a g e  t a n k s  i.~ire '. b u i l ~ i  o f  s h e e ~ i ~ m e t a l  5 ~a- ( :?195~/ i~a ) . t h { c k .  • ~ '~'i'~,' 

m~d e].,_c~.,c welded. There a~'e three stora6e:or,su#ply and head:tazk~-: 
t* 

n~nelF "t~,~ "~nken tank",in floor :#i~;h the bottom Elevation at_10.9.5 ,m. .. . .,.:: 
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of one of four sets of pumps; ' ~ihe.-:intexmed:ia~e.i 

elevation at 16.71 m.- ( 5 7 , 8  ft:.:) a n d - % h e : , - i t O b : " ~ l ,  

( 60,2 ~ t.. ) ; and ,.he ceiling tank .w~t~ ,..bot.tomii~el:, 
' ~ • 2~°'. ' , ; : ' . . . '  ':!'.' '~ ' " : i  ! ' : . . :F  "!':: 

az~l %op e l e v a t i o n  a t  ~~0..80 ..m. ~! .:( 68,~ 2:... :£t . ) ~~i.;.:.wast~ 

weirs) are placea.'in (the!Jin%,' " %eL..'and:..ci~iiil . . . . .  . .... ~rme die 

1 8 . 2 6  and 20 .70  m. (59.9-azid:"i '6~7.i"[B;f~~); ~i'es~,eci%'ii~ 

surface ~'i!l under no:cond'itiontr~a '6~. 

z'rom vmlch the,,,: supply, of. the :other ~wo tan/~s ..iS bbi~aine: . b :S .... ~" 

2 0 . 8 0  m. (60.2,and61 

n e c e s s a r y  i n  a.laboraiOry;!'.:~vhere'(.a!,/~a 
' • ii![, . ( ~ . ~ . :  

T h e s e  w a s t e - w a y  C h a n n e l s ~  .. ( , s , l . ~ . :  i 

consist ~g of many small., chapels .an, 

c a p a c i t y  that t hey  d i :s~cha~ ¢~):'~::'i:';/'':'''' e ¢ h e - ~ x :  
; f  7T 

a he~d of 2 cm. on ,,he ski~zning~i~e.ir. 

W..'~Y crest of .the waste;Channel.s;.., ."Tl~, 
• , , . . : , -  .;:~.,i " ,.':~ ':%< . 

so ~ha t  the s u p p ! [  taps' at the:;}f~io~'t !  

const~t discharse. :Th&s. ,condition'~!i;: 

disc-?~s'-"Se due ~o ~fariations.::~:?~,}~~ii:~ 

. . ,  . -  

l g ;  91.; m... 

skimming ' , :i,,,!, ':.,-:: '  " 

e . i w a t e r  " . .  

,- ,. , . - . j .  

/ :  ~: . • ...... 

:.' 5 ' :  ""u :, 

. ;~.-:-..; ...," . .. ~.~;:- 

' " U  ~ f f f  - . . . . . .  ' :: .7:  

: 

"h  

: ,  .l 'p : . "  . . . . . . .  

The re  are f:%ur ~aps. -  ~om;. . .ek~.  int ez=adiate,)~:t~k.. . ' ; (  :~:~T~ie):. con?oi~.!: i  • ... :-..:.:-i<.~ (, 

the suppl2~, tank. with., the :bottom of the t, alveS: a~ b o t t o m  b f ' the : : . i ta~k : .  " ' ! -  ,:./'~ 

The', d~sc!~urge into four ~t~!13m~-reservo%Ts whichare.,ident.icai~ i n "  , : ~ " .:'/i}) ! / i . . . . : .~: : i  
. . . . .  ; " ) " . . - ' t "  . . , : -  . . 

dlnLe~s~olt, an~ ~,hlch ale aa ac ,It to 5- " "' .':" ~, "j e,.. ~ach o~herbut~Y~ic~are.not,i,: , i- 

intercor.u~cted, for each c ~ " " " : .... ..... ' • . ' " : • , : ~: " :~ . -., ~ , . . ner~nel there ~s: a measurlr~,/~eir, n4vi,~n~,.. <' 



- e  

7(  

"L 

Jr  

i',J ~" , 

' , , .  ; ;  , .  

: .' i , .  

"/. ] 

)~"." 7 .' " 
? 

the source Of s u p p ' i ' )  

£inE .the 'us); ~Of~';:'only 

:~. ' i,. 

' % , ,  , , ,  ," 

v , .  " "  " ,~ '~.~ .. U~!; '~-', . . . . .  ', ~.:-" . '<', .' • '. ' ~ "  , , : ; [~"  ~" ')" :'r; "' . ~ '<:'.' 
• ' ' "  ' ~ . . . .  ;. '~-k:< ; ' "A:~ 

: '. . . . .  ~ i .  ~,' : - .I , • : - - : . . . .  ,. , ,&,  ..,.~. :"!' ' : i ' . ; . ' , i :~ 

. o , 

?ur '  ,.pa'r,,e'i".!ias,,. ,. the h i e  P e ~ f e ' : / i " "  . . . . . .  i; 

v,~ s z o n  • : fo~:: i -e .x~.~; iman ~ s .  ; n 6 e  d~g<~a-< , ,~nal l , .  ., 

discharg.n., ali'd, fUi"~her. "ha's:J~hei,~'d~anta 
.~, % : . . . r%.-,  .?. 

~±schar~.m., . . . . .  : i t s  m e ~ s u I ~ n e n ~ ! . . ~ s / d i ~ I ~ ~ ' ; ' ~  ed<? 

that 

ov.~.r e a c h  ,weir ,  ~ a I l s  : i n t S / : ~ l  : ~!CoI.l-ect~ 

' . , ' .  '. ~ i . . , . ~ - L  . , c . . . ' .  , ,  " " .  ' ~ '  . W  

,~.., ~ . . . . . .  

h a s  in" , ( ~ , .  ~ )  ~here";ai;~.i  -.~!'a c e d ? , b ~ f ~ ! ~  

t o  t h e  ga,f,e .we!~s ~ : i n  ~which'-"-~re :~h~&~i~i 

. . , . . . :  ..~?r- ' /  ~ ~< ' ."  " ,.:,"- j~.~'" :.~.'~ ~-'..,', : '  :LL:~7"<. 

pc s s i b l  e a .,,readin~:, of,: :tl~e~, he~a~ . . . .  -,on.-, tl1,~ ~'~i~ 

v i s i b l ,  e.,,f+.o. ~ ' " '  . " " . ,  ~_ ,~,;-.,, ":-.'~.%/,i".,~ .a,ny.,-p o:int ',' in.. ~the ,la~;6~~ i s  

Some Of •the. gage~,~r~,a%:tach,~d . 

attached .to the. ~mll-<iOf.,. ~ .bui~di~'g, 

• ~ '  _ b ' . , '  - .  ~:.' ~ ' ~  , ,%;,, , ,- ... ,!,. i ~ : : ' , . ~ : i  

o f  .~.sc illations, ~ in :any ~s~'~]~m,~Ch-".oS C!i,] 

by-p:~ss that " • ~ i' ~ ....... " . , . ' ; . - " , , : .  r e  s ~ r , l c . t  ~. the: - .p  a s s a g e  ,..to ~:~ 
' "  ~ "," , .. ~<.:  : ' "  " - C -  . '  ' .' 

• ce~il:,~n~ ".=___~, ~;ta ~ ' : ~ "  •' '~ i n  t h ~  _ . ~  ~(,~ ,,~ 
. . ) .  . . !?.", . / .  ,j . "~%~, ;  : 7  ; " h , ~  

~ .  - 2 . are. ~ ~ l ; ¢ r  :~o those : : .o f  ~%he. i n ~ e ~ ' ~ e d i a i  

. y  ~.~, 

' 

~ -i- " . " ~  ~ii -~ "~ 

,~ . . ; ,  . . ~:.. 

t . ! :  " ;% 

i;,:.:!;y. '/,:',' ', .i .- 

,~rare ..... <: 

' . - , = ~  • . , .  . . . '  ' , ' : ,  , ;~.  - : " ~ "  : . < : , ' . - .  ! .  - : ~ : "  , .  v " ~ - ' - '  , ~ . ' , ; ~ t  ~ ,  T ' ~  . • ", .~ 

• . , .  _ t • .%" ~ . ,)~: < , - i < < #  > . ' / ' : i  ~ ' ,< , : : / 7 / < ; ~ i ~ / ~ ,  , ,',i '~, , . : , , , / < < ~ . ~ . ~ > < " : . 7 ~ : i i  ' 4 / ' : / L < , " - <  : "  
i s  o n l y  tO0 t i ~ e ~ ' / ; s e c , , ~ ( o , . 5  c . f . s . . ) . ;  z±  .vms;mo,t . m e c e s . s ~ r y : ~ % o - - d ~ i d e  .~ii< 

t h r o  ~ h  f o u r  ~ a l ~ e s  o f  Z25 , ~ . ;  . ( 8 , . 8 5  in . ! ) '  i;idiane~e~s,, i</:~he m e ~ a / ~ i ~ g /  ~! / ): 
~ ' . u  

" well. " . . . .  < . . . . . . . . .  ' :  " '> w e i r  ±~ c o n n e c t e d  t o : a  g a g e  . . . . . . . .  

T h e r e f o r e  h e - , ~ n ~ e r m e ~ z a t e  . t ar~  iS'~ ~ t l i e  one. m o s t  ~ x i e q u e n ~ l y  U s e d .  

w o r d  s h o u l d  b e  S a i d  c o n c e r n i n g  t h e  m o v e m e n t  o f ' ~ h e  p r e s s u r e  ~ a ! v e s .  

] 
: ( i  

• • .  , < ~i~ ~ ' .< , /  

• • - i < : .  / , .  / - q ' n  ~ ~ <  L ~ ' . ' ~ H ~ ' : ~  ?¢  ~ : . . . . . .  - ~  , ~ < -  "< r • ."~.,,:-~ 
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pressure ..valves :, 

the "' l o . ,  ~ gagas 

:~ . .: 

b~en maae Lithou [ 
6 • 

i~ut it is not #6 

t l o n  of the.head i 

g a g e s  on ~ne w a l , ]  

c 

m~diata and.%he c 

on13 the ~ntermedi, ,. N o t  ' :  . ' :  7:4 : v :  " . ' : . . . .  : i .  . : . , .  :: " : " 
-. 1 ~ n g . , : r , e  s e r ~ o i r ,  s: : f ~ n  i S h i  ;::":: :.~,~, 

p o i r ,  t s  : : n o t  i n . : t h e  . n e a r  . ~ ' i c i , • ~ ' f % y  ~:! :::~::)::':S:"-':::: :: :": ~; : ; " : "  • ' ; '  ~: : " : " : : ' : " :  " ': ..... :" " ~' 

: . . . - . j  - , 4 - .  • ' L / ' ~ . :  " " ; '  , ~ W '  w -  %,-.D L T ;  . . . .  : . ' " - ,  , . , ~ . .  : -, . . . . . . .  ' ¢ : . . , % - , ' : ,  ' C t ,  ' -  ' " ' : . , : : : : . ~  

'-. "::':: ~ ! ! '~ . ,  J i , • : .  : ' ? / -  " Y : ' ; ' , . - : ' : ~ : ,  i I ' • " - : ' , ' .  . ~ : '  " ' : % ;  

• : , .i~ . . . . . . . . .  ..:...-. t..,-..-~ :,..~ ~ :.. : .,,,: ,.:,~:.. " !J 

. -, ..- ".-~! .... :' ~ • ........... o~.;";',%hiOh .ex~ .;: : ~:' , :..... 

ten~s one full .len~t: on" •oJt ~ .~,~he~.l:' ' ~".v:"" '.~,~.~" '~ ~, ,~ _ .,,,. ,, _ . _ "  7.' ,~. .... ~,.~. ~.<.:: .... ~.~.,,.,, ..., .- '. c.:- 

di&meter ..... . ,., ~ . . .... •'. ;,.- ..:., ~.'...'.j •:~-•"W +' " ~:.'.'~'+-•.•b.:w'~=..,~, :: :., ' "~-,~ 
, ~s o ...... .',e,%al.;,~nd.;.z,S >,~L ~. .;#i..%hm~ 

•" '-' .' :." .',~ .',',: ',i.' ~.-. ':.:i ;~, '[. ,:~:~" 
o:.:'f~ .with bl i~:~ i .:'flanges •:.or": :v.£f~:~s,. :.i,,i~'hU~':.;i'!':: -~~:': :.:i;.. :.-..,.:.::7i: .:;:. 1.: ~: :",.':, :7-.:.~. ': .• ~: ~..:-:)-:. 

it . : i  ~ i ~ :  ' . to  " : ' :  ~;' ::~ 
-: , - :" • d i :  : . . . .  , ' .  ; '  < [  :,: , :". ' :  ":." ' ~, ' . . . ; : ' , :7~. : :  : . , : : "  . : , ~ . ~  , ' :  ' , , . '  ; . '  , .:! . . . . .  ' '~ 

point in the:,'.la:bora,:~ory.A~ith .... ":-.-: " ~.~;~".;. ". ~. " ......... ,. :.~ ,....?;.-~ :";--,~ ...... "-:" :"-:" ...... ~. 
• a ma#.muum.~.-head. 60 ." .......... ' ......... .... :.. ,..v::<, ..,..- <..,..._; . .. .. .- ..... rzespond.ln .... to-: " ' ............ ; ..... " - ,.- . . . . . . .  • .. :.:, ..~..... . .: .... :.~..,. : ...... ...g... .... • he. ele- :..~:-.~,v..-........~., 

v~tion , o f  . . t h e  wast^gi~; ~ •~,-:: ' :-:.: "::"7'~::::. , : [  ::,:v . :;[ /. .. ,. . :::::.:,...~..~ F •  : ~'•: :X: . . : [ i ,  
. .  • , : ~ .. ~ , , ~  . v ~  ~ n e  Zn;ez'media~. c h a f i ~ e : { i ~ " ' . : -  ~ , , ~ g ~ g ~ 2 : - , " .  : . i 2 : - .  ' : ;  " .  . ~:~ 

ut il it+ ¢=ond u ~t h~ s ~ ,,: '4~.'"':- .': ). ":: ~:.~,~[. .:. v. :. : :'. '.i7.!. ",. (.7 .~!.: ,:_ [ -,.: ; :..~/.!{:!: ,-..::,..".;i :.-,. :.~' ::::.. :[ ':". .. ' ::: .: ;.:~ 
• - , - ' - - .  ~ - ~ , ~ - v e : : ~ , : a %  i % S . . . e n t r ~ n ~ c e _ ~ : ; ~ o  , t h  ~ ' :  . ~ 2 ± ~ ; : ~  4.~,..~ :~ ' ~ P "  , . ; ~  ~ - - : :  • • ":~ ~:~:;:! L",:~ 

' - ' . . ' . .  ' : , :  :': ' : "  , - , . : . ' ~ . . . ' - ,  • - , , t  . , " - - - . , ~ . -  ' ~ ' ,  ~ : ~ ~ . - e ,  ~E . ~ ! J ~ ; - " , :  ' "  " -  ': : . ' : : . : : E  

..:., ,. 

: " . . . . . .  " !v- . . . .  > .  <- 

t o  the s u p p l y  oh&tuber , o f  the c e i l m r : g .  r e s e ; ' ~ o l r  : "  " " : :  " ..... ) : ( " ( : : : ~  
su that closing ~ n e . . .  .... . :  . . . . . . .  ' ; ' '  

• ' ~ .  ' . " , ~  - " " ' - - "  " :  :':::~;;C: 

v a l v e  a t :  ~ h e  " . . n t e z m e d i e % e  t a n k  a n d  O P e ~ i n g . . : J ~ i h h : ~ " ~ t  i h e .  " . . . . . . .  ' : : " ' : "~ ' ; !  
, .. . . . : : % . . . ~  . . . . .  . .. : : -  • . , c e i l  i n g . . r e S e r  . . . . . . .  " . "  : t : . -  

v o i z  . . . . . . .  ~ " - . . . . . . . .  -.-- - ~  .... " - .~ , . .  : " .  ; ' "  .. : : . : { ! .  
, ~:,~ utility conduit 'fm"::.;-Shes .the :la.boratoz~/ :~:ith~...a .~h.ead-:coz-~-- .:.':- :"?'7~ 

~, ~ o n ~ . n ~ . .  ~ L ,  ~ h ~  . . . .  , - • . . . . .  " . . . . .  . . ..... -~,~ 
. . . . .  . . . . .  head In bh~ c~'lllnu res~'vo'-, " " ' • "~, ' : ~ . ; " : " ~ . :  
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a l ~ y . a ' ~ q u i r • e d  : b e e a u g e  ' t m u a l l ~ , . i , . l t  ;~s 

~h~;i.i~z~h e a c h  e X p e i ,  i m e n t ; . : - . b u t i ~ N : ~ c e ) ~  il 
• ~,:t . ' .  . " "  ' ~ .  : -  " : " " :~, . : .  : ' . : . . / ~ ' "  

~he ;,~an-:in~L horlzont~l ;s~re~ch,:• :.th;~: , 
t"t' " ~ . '. . . . .  . ' .." ;i.i '- ~: L : , .  .!~, ' . 

a Vel.u ~u'..'¢ tub~ and a :oilo~'~i~ube-. : ~'.. ~ 
i! ~:-~, : .  :~~i:;:•,'; : .~ :.~,.. :ii:~,, :~:..~ ~ 

a~.a..m~ter :~s ~ns~allea: in -conduit,by. 
[ t  ' ' '  ' ' - ~ "  " "  7 . . . .  ' " 
l , t ,  ~ ~.:: . ,:•, :~7~!:•~7,:t~-;~i?, •.. ,;•~.. ? 

15 ! J:~ers. ,4sec . "  ( .'.:5 : b;]'~."; s'~;i):-~:: ~:~hei::~~~g•gi 

'.TLe - l a b o r a ' ¢ q r y  p~nps /a r .e . :  :db.~ei~'.,(}~ ' 

to t !~1. i  . I '  i~t e ~ e  d i at6:;)~;6 sei~o::~..:::.ah~.':i't-O ~ 
I . ?: , / : ,  

ceili~_ : ~ ~' r e s  e r ~ 0  i r  .,. ::. ~he. s.e~i i~.l,o~iS...~o ,b~ .~I:IZ 

d i v  id<: ~ ...as ~ol . to ' ;~S.:  " ":" ~ :~ "  . . . .  "'~ ;~3:,.,~.....~. .......... :~:; 

!t~- , ' . .~mp/.:200 i / s , l a t . . . ; 5 . : ~ ' . . h e a d  . - " ; : ~ : :  ..... " 

• h ? : i : < :  . . . . . . . . . .  ' " :  - 

;~le':all pumps":a2e:.o~ 

~t ex;~e.d:ia t :,!---!i" -,on.l, i~ ~ l i g )  

t o  t o  

" . ~ ' - & ~ < ' . ' :  " .4' ,  " 2 - ,  drd1.~In~:, from ~he reser~volr below, 

' : ":-, i i :  " ...... .... 

;4 ,  
-. ". .7:% ? .  " : , , " :  

.~. h e ::.u ~ ~  i t Y  e o a d u i : b  .:.lS..,~n~ 

~t, % •.,"!. ~"~:i 
7 ~ : ~ " ' ~ t  L i t  ' ,~ 

: : o n  e ~ - '  " 

t .~,:: ' 2 . ,  . : - , : :  

i p e r  . ., ,~,.~ 

.~ ..- 4:-)- .42 "..'g,2. 

, . , • . • ,  •, j ,  . .  

, i . : . i  ~••.:;:.,. -:~..i..!,:.i •: 

~, . , , i v ~  :... ,.- ! . . . . . . .  i~ ;~I: 

- ..:~, ~- 

w a t e r  d ~ ' e c t l y  : L u t o  the'.ilnte~e;d.ia:~ei~reser~v611,j:i.~[th~.@by ,:'."~,/.:i 

. , . .  ,~.~:,~ . . . . .  ~, . . . .  . .  . . . .  . . . . .  . . . . . . . .  • . . _ . ,  

tc~Geti'~r 400 !iters/sec .: 14.1 ::c.Z,. s..:~). ~;~e dlschargei ~.:: %~ i 

first !/two pumps .form a ,'~I, .witli val.,v.es,.. ~he::!opera~ion~of 

t h e  f l o w  $ o  t h e  o." " ~ . . . .  :~j:., • c... ~l~ng r(.~.ser~oir..instead of to ~.he interme~te .~esez- °-,:. 

T . z e  d i v i s i o n - ~ o f . . , - ~ " d ~ c h a r g e  f o r _  : ~ h e  . . . . . .  p ~ u p s ~ . : ) ; ' e z ; e  s d  9 r o p o r t l ~ . , n e d . .  .. , .... . -- . , . : .  
' "'-"~: "~ .: : 4 t ~  J.:.~ ;."i,-', 

fc, r maximum Usefulness., because ..~,/nile an..Ins~a]!a.t.lon of such.c.qmplete~es~.,.:.~oj 

. , , . , ~ :  " - "  , - . . :  ' -" . : " "  • . . , , ' .  . ' ~  . " r ; , .  " , .  . -  ' , :  : : i '  • " ,  ' ' - - , ~ "  . , "  , ' ,  . .  " ' .  . : " - : -  ~ . " ~ " , .  " " " . ' " , \ '  ' , " ,  " t - " : ' ~ ' - '  

: ,  " ~ ' "  'L ~ ' ~ ' <  ' - _ ' :  . . . .  ~/ =. '~ '~ ,  = ~ -  '-.~ , ' , L ~ . ~ /  :~, : ,  ~ ; ,  .'* ~ - :  : . . . ~ ' , . , ~ ' ~  ~., ~ , . : " ,  : ~ " , w . ' ~ . ' ;  , ; "  : :,. : . . ' :  ? ',_ ' , - ' ~ : ~ ; ~ , :  ~ . ~ * , ~ . : ~ ' - ~ . '  ~ - ' ~ ' . . ' , : ~  £ ,  
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see . .  (:.9 to:.. 
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The ;pu 

:.,:to ~'.. ',by, Soc 

' motoz .s  az:e l%!llzz~ 

sta'r, gers ..... 

2 , .  ; -  , 

~There >':i:s : also~ 

laboratory;; i/one" $.S.' 

ible ~'ubb e.r :suc.t 

• . 4.~-. ~ " c h u r g e o  .up :u .'10 
% 

,.., , . :  , . . . . . . . . . . . .  , •  : ,  , : ! ,%: - , , r : . -  
/ /  • ... " ..... . .  , . ,+.~/.' 

/'ti' , : i  . ~ , , " ~ "  . . . . . . . . .  .. ' i ~ "  , .9 ' :  " " : . , , , : : ' . ' ' i ~ . ' " : ' " " " ~  :~ ' " -  ' :" " "  ~ '  " ' "  " "  ' " " ' 

" . . . .  " "  - , s s < ~  ~ , - i ! i s , ~ s sen '~±aL ,,~t: S:.': 2. 

; , ' q  " . , ' " . -  .e :=  ,: ..',. ; - . :  ,:, ":% :.¢!, IJ 
:ge .,or- 25~ ~o: a,O,~.ters,:~e'r,~:... 

, , ' : "  . '~ : . . . .  . . . . ' t . . i ' ~  , . ~ ' : ~  . ~ . . . q ~ '  "~ ~ : "  . .. : , 

• ' " :"  " b " - ' -  • " :~ , -a? ' . .  ;.'. ~ ; i ;~ .  ' ~ ' . " "  " '  :' / "  . '  " '  i 

. . ! i , .  - c :  ~: '  : ':'i 

) '  -..'._: .: : J . . . ~ .  ,: 

- =  C /  

ch"-,i" ;,: ': ,'.: 
. . . . . .  . :, %/' 

: ~ I 1 (  

i 

pl.% .,an~. c a , , c u t a * "  
. : ' -  - .a  • . * , . .  . . . .  

• : .  : "  b ';" % "": .':': "::" 7. . ' . -  " 7 " "  " ' "  # - ,  ;."~ ~'~'2'°2 ; ' z 7  . i ,~ :~  

: : :  . 7 . ,  , . : 

.ta ~ : s .  In  .Z2 h o u r s  " # h e r e  :is-..nb ta!ne.~d ge.:-;s 

th_~ ee t a n ! ~  s o  ,tha,g<,ghe?-ta,b6r2a-!dory.":iSg>~a 

. . . .  C .  " , '  z ; ; ' g ,  , I z7 :>.' " % ' .  , , ' d /  

• e m p b z  tntc %he .%an'k:ibei.lo~'~::.~he.::g:'loor..}leve~ 

: < ..,,!::" 
i , : i '>77 . . .  -{ 

': % ~  .','. : "  ~ : } £ " £ - '  "" " , " " '~ :?'I , . ' -:~ :" : : '  . : ~  -= ' ' : - .  : . . "  , ' . ' ,  " > '  :i 

. . . , ~ : ~ . . ~ , .  . ~ . -  , .  - . .  , ~  

::.'. . . .i! 

, ~ ' 7  , . . . . .  ~ .  " " - i t . '  . . . > . ,  . . 7  ~ , " "  " . . - ,  %- ' . . :  " ~ ,  . . <  ' ' % : q ~  ' . ' . , '  . : .  • '~ . ~ < ' ; ~ a r  , ,  • '-~- ~. : . f  , v . , -  r 

t t , a n  t h @  '.bo.% t o m  . o f :  ;~.he ' l o w e r  ::~ ~mk . . . .  ~ e ~ e f o ~  e .~.~: is.,  n e c e s s a r ~  . .~o .ao .  - . . . . . . . . .  

s ome p~mp:~.ug; . . this pump J u g  . is  .aone, ,,{~i%h :~a :,mo~o..~r i pump ~ insta.l,.' .le~ ~".b~l.6.w ~die: .t.:..:.;i:'~i::,~ 
. . . ,  . - % q  : . . . . . . . . .  - 

f l o o ~ " . . o f  . ~ h e ~ . : . l a : b o r a t o w , ;  ' .  . .  :.';.'.":,: ' ,.-.,.: '" :  ."i!(~: ' .::-i.~,: ?:/?;::.i'.:?:,il: :;,, .il. ::. ': ::.{'..iT,j.".,,'i!i~} 

..- 6 . ,  C a , ! ~ b z a i ~ o n  ,oe: .w~, irs  a n d  m a a s ~ e m e n t  o f - d l s c h a }  es ' i  ."%i'5;  ! " "  :1 ' , !  

eom, p ! i c a g e d  .pr.oblem .*ha t : iS  ene~-..gei4~?d)..-in..!{:ei~e.. ~un~% i o n i n g  !!6f'.~.a~ • ::, ,:--~ 
i - ,  "f 

e measure~ment .O f:. di scharges; some . ,$ : lme . s  ~ h  iS~'measuream~n.t . . . .  v,,a 

may b s :  made On l y - a p p  ~ o x i m a  ~'e ly  w h i c  h , . i n  ":th~ ~ .  :. :;.....:"m~J o r  i t y  -,of " i'~'i"::"il 
- " . ,  ~ r :  ~ ..% . . . .  . "" ,. - ' .  
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or mab0 a o  ' th~ need for.meas ements the.. ease -, ... ": .~ , ~-.;~ - ~ . .. , -,. , . .,. ..... . . . .  . . . .~, 

aes cr ibod, insures..the -,.~he.:.£[ischarge'. for ~rhsn..~%~e head;~.Chamb ers ::.:?k' 

the eXeVati0n" : ....... :' ""' "~'"' -~ ~ ' ' ' ' ...... ~ '' ftl].l ~re to ..... : :.of .the .%;as%e ..wei~.s. and-the Eates.:..ar e- open., r ~he, 
" .... ",.'.. . ..,~ ~'i ~i.:L: ": " :7! '. . ~." :." 

• :;~'.~ces.~.~ _ - ~': .... ~ '~ " ~ ...... : ' ' :. " " ¢4 ..... :" ~.".", ' ' 7:~:ste weirs • mie~. ,ova. ~he.,top,..mnto :~.t~e..uollec¢in~, ~aste .. 

::i<7 

m 

~"~-, t~.i,un&.nilar,,.wem.z.s-,,n~vin,~".i.a:u':.op" -"-" -: ~- <~",isom~ ...... .~.. 'ii~o:f ..;90. ~bh :It c t~! 8m i v, e 

of d ± ~ : e t , e r s  4 0 0 ,  00., 200:i!,':~fr~:~" ..i '"'"" ::':!:::!:!:' ,.:.i,., 

;:) . ',.%,, ~ ~' ' "" "i ,'~ ,. ' , 

• • .......... . < . . . . . . . .  ~ ........ . .:.<<.. , ~. : ........ ,., .. _ _:,...:..; 

ficient accuracy but .with-increas.e>of ,i.hea~..:~he.'.discl~ar~,e!'~u~cx!eas4::,%o! i. " "::: 'L".,,.,!I 

., '', ', "'-''" ' ,.~C # :':',~;:t,.*;>I,~' '" V-.' '~-:! .~.,~-":.<'+~,.'"~);,,~'< ::~"..i', : "~.:.i ~!-. i ~., "~'"-~' ~' '!'":-" ".,L " "'" ._:Z.' 

such ,,~. extent., t!mt: small _, err6rs/.~ ~re.ad~ng.:~'~thb:!:;~ba~i!!givs~a~gr~jciable':e~ror ;.~::i~ 

" - & ~:!'-"' ~; ~ ""~ i:t~'~ "~ L - ,'~ "<'.~ , ' -:~i~:'':''"''' 

dis ~. ~h~'.-' ': : ' ' ~:'' '~ -~'" - ~":'~ " ~ in the 

The circular we its .give:.%he i-;bes%:;_?~@,iS~)~e'.~'!f0r~:ii.:@:!,,limi,~ed:.,:~&1~ }ii.?~rbmi;:"~!°%~:..,: ........ -.:~ :C-, .,, ..... 

too sm~-X! h~ads .to h~.~ads , equal< ~o.7~le.:di~t.er;i~5~.:..Z~.::~e.~,: i'i 7 ~i•6'~cu/'ar 
" ~," " " " ' : - : " :'6 " "- '- ':~ ":'- ' '< , ~' '~I'~"~ 'L-'<.'' '":" :-~ ,': ~'~ '~ ,< :'-, .' - , . " ~ "- -- " ~ 

. . . . . .  ,.,. .:.,.,.-, " z .<.' L'."-', ~:< ~.-~; :':~- ,k.:.,"..-.~,"..]. . :,~¢~. 

d.sc:,.mr~.;e of about..:'100, ,l;-i~%,er~sec.:(,3:;::5~-,~c,,f. s.~) ~,-: ,Fo~ v~e;i'r. ~ ~of::-g00.:,~m,. (15.:7 ::~. 

. • '- .. ~ ' .. '-: ' ." 'JJ" '~ ,J , "i. - "~:'"'%:' ' t'iW',~',,':~":~¢] '~ ..... "~'"'; 
uz~-~ne.ter ':~"aced .rasp ec~m~v~.y. ;. mu ,t~he :four. s :b.l.~l ~ng.:Cnanne.Ts ;f/'.thg :intez'medi~{~ 

reser~o ~" ": rove therefore :~a ~.: our. lab ora~;o rF::' ~l~e >maximum: d~sehar.ge. ~f.: 400 "- v.. ...... .~ 
.. --' . , , L '~'; ' + = '% : : ' = ,. .... = ~ ' ~ = " a p.~= '~t 'T ' ' ~ ' ". +r ~ , . ~ ': 1.~ ,~ . ~ ' j , 

:':i: !: .:t :L': "~ 

I it er s/(sec .. ( 14:, i,/~ .il:~, ~:; '):2' ;Fi~;~i!!.~r; .... ::the !.;.:ip:ia:~s -'. }r"oi~ .;h:{,~h:~ii :.~}~e .... -";me~ sur - "  ..... : :-• ,;,,i; 
. . . .  -. '-..: .,.~.,~<,..' .,,/..~,.,~c.~ ,~., "..<, ,.,.".'.<'.%:i.;'i.,.~j..'J.:,,~{~: ~<.': ..... ~~" 

o.f t h e  l a b ~ o ~ ' a t 6 ~ " a l ' e . . c u '  :t:" 

all : - :  -<s---- " '~'-" ' , :,<',"~"~: '. '"':," ":.,..?i fore 

~ ,-: • .SJ':.3 j"..< ': " . . . .  '"": 

--', .~ t~,~--;. ~ + ~ ' e ' ; ~ z s o a ~ r  .( '~!" : ' !~~'^ " " " "< • did.meter 0~: .... the wei~. . 'with , .p.la%t.es .~.o~ .all .,the .we its ': ........ 

.:.,. :"" .%-..ii'< " ',~ ~"~"<~'~""' "' ".-: ' '~ "' :~ .-'. 
";'-%." '. 5./ '~ "f'?'.i" ~"~"i ":~': .'.-,"~: ; ' -ece~ o f "g r .~as . - ( , :75~X:  ..7.5-';~.,..r_~0.-~,3.0 in';~).~.~id::,.'~.~m.. 5 ~ . . )  : 

" " ;V " L,&~ 

"., ! t  ~').', 

t h i c k l  the .  Ci.rctt!ar w e i r s  . . a r e - . ~ u ~ e d  ou,% . :o~ '~c~-)athe ' . ; - .~. .oz '&er  ' .~o. o b ~ a ! n . .  ;. " .~% 

• . .. , . . , 'C "',,', ~ '....4" , .::.., ,[~;,.<. . .,.:: . .. . . '. ., , :..:;: 7-~ 

t~,e.. m ~ m m l  . .p rec~s~on. . .o f .~sh~ .~.,.;:for e a c h  w e i r ,  ,.and...a : .sharp- , : t~ps~ream ".? '. :.,- -~.. ,,~.~ ..":,:, 
- . ' .  - + ,  • . . : ' ~ . . " . . ' l . , ' .  - . .  . " .  - .  ~ • . 1 , ,  . .  ' . ' -  . , .  : . ' .  - .. , - ' . .  ' . ~  . . . .  ' / ~ '  : f ,  . ~ 

ed.~;e of..~tL'e crest, }<;h iel~. .is difficul~ to Obtain in :o,~l~,r .,:k,~p~s.~6f .'.-' :. ......~ 
" " " -~  . : ' .  ' i - ' "  . . . .  ' .  " ' . " ! , "  .... .'~' ~ '~ 

"-,. ' • .". • .. ..-'" ..i '.. :"t.~',[ " ;/':~,.-- " 
w e i r .  . S L n c e  the.four .stilain~ basins of tl~. in~rmedla.%e : t ;a .uk .s . re- ' ,  ': .•""ii:] 

"- . ." .~ "~17 'D: . '  ' ;~ " .  " ' " : .'." : "' "" -';'.L~;-.;;~ ;,:. " ' ~"/ '" : "  ' • {;-" 
' . - ~ ' ,  • ' ~  . . . . . . .  ~ " • "~ : , -  ' ,  - . ' *  ~ '~ , '  ' ~ - : ' >  : "  ~ , t  - • ' • " '  ~ '  
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. , .~uu': 'r~,~erSlsec ~ ,: br~a!t e d :::!~is ..." 
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, to  m e a s 6 a ' e ,  . ei ,~ht ez.a, ....~ 

wali'S before th"e.p~l~.6~ 4; 
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tl Y..;.~e gttl~r. :and. a¢: :~igh~.~.:-~n : ::~" 

T h  e s e  s ~ r i p s  :r~. , de . the p l a  s t e r  i n f i ~ . b e t w e e n  : : ~ h e m " : ) a c c t t ~ . a ~ e . . . "  . . . . . .  ' / . .  : .  : - . .  ,-S_._. ,:~ 

. . . .  : :~ . :  ' : ~  : L . . : : " . . . . .  ::' :: : i '~. h . .  ' : ; : '  ': , ..-~ ",. - > :;-:i,~ 
• ~ < , , ,  , ' , : , - , ,  ~ 
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~:'~',s I/3 millimeter, ~hlcil could be easily ren~ved, but ~he area of the ' 

.. . -  - ' " ~ " ' :  . " , ". ; " ~  ' . i : ' .<:~! 

• ' : . , , "  • - " " ' ",' : " ' " . . : . :  . . : .  ' " : ' 4 .  : . . . '  : . , :  , ' ,  ' . . . .  . . ~  . . . ~ ' . , : * ~ ! ~ ' , : , ' . ' i  
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. . . .  t h e  . e d g e  . o f  ::_..%he: : C h i ~ m i e l  iw i ~ : h  ,a.  ;d--is.% ~ i l o e  o f  , : : I ,  0 5  : ~ , % e r s  : .(:3: 

le s :: . o n  " : l i ~ : i  .:- , . : .  

I 1 5 @ : ~  ~,£~a:~e :.:.." ':". 
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.~wee n ~he~ Th wei'ls :ere.~ez~,ec~ly ~ec~illnear, 
• .: ~!; .:~: L-If"..: ̧: . : .~. . . .  - :  ." • ",."~.:"..:..~.::~ 

• .;! - , • ,: 

C e r r l a g e  r e s t .  ~ e  p o i n t s  .of .  s u p l ~ o r ~  a l o m g - . ~  . ~ e m ~ l . e r e T o n : :  s m a l l  . " .-~ ,.- ... : 
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As fo~. :t1~ carriage:itWffs'~eilevea. ° :  O~ S e ' ~  ' .... " " :" ' : ' r r' 

dlrec~ly t o  t h e  O t t  flrm,"whlch'::li:&s:furml ~:lumin~'i;i::: " : 

oalm.ble of !suppc~'ti~g; eventuslly; ; i , ~ . e  i~: 

son, aml e quippe d"~wlth 1~e:.~ngee~~i, i,. a II":,~ e::ineees sary 
..... ..~! :~., ..:., ........ :...,.,::.,~.:::, ~. 

the papa [Fig. i 15: ~ IB) • ..: This.:,elec%ric2a 

~a ides of brass '-%'Imt: arre/Lf:~ed :~l~.~ne~. 

run fo.u r brushes:: 

rapid ~movement. of 
.--:. '....i:!.. ',:. :. 

the second .car~ies ~ the s:~glmaiS ";~ 

the c o~tBotm';-:EL~d : ,~.h~".::%h~rdi:iee~ 

Fixing the schem~ of:movemen~iw 

.most dellca%e pa'rt:is found: "."i:ff;) 
-~:~. ...." 

of pulleys, groove~:rt0.mini~ize 

cluding those ~z 

) e B ~  s:,!: 

, > : i  ¢.i,: c 

~ious 

,alternating currenz~w " ith variation'! of ~velo~iti~ s.'. 
.-. ~"  .,.. , 

plications ~ere~aLl ~usui%ed , :e !cuic: 
• r i~;•~i i ~ i:i:i: ~: ...... •~ -~>~ ..... ":•;": 

aesired. ~ Therefore a:hYdrau~ic ~ 

i~i/:~ .: r --''~ points ' be side~ J:t he: !l~rEe: :~em~e : 

ii:.i!:)i!ili ' .~,... ....; stopplng" . . . . .  and-,.,%~r.~Im~ :iactlom;::,:. -•..:..--:" '..... i:... 

:-.:... ~e scale o f  veloei%ies:-r~es•,f: 

~;"~:"~!:::"/. . " to:16.4 ft. per s e e . )  and:.Is :'eont~i:ie!d~".~Y~i!:~e::~ 

j,' 7, ~ 

.%;: : - :  , . . . ,  ":?:- 

,ez'ei~:prolpoee~,. i --!~ - 

. a .  

" :" ~;:" ~ :!,,i %:/! '~~'" '. 

with a three ape ~I ge~-bcmc::::~.the:::.f~"of ~ A/:Caizonl. of :BOI~ol ~ 'lhe..-.: :. /i ,~ .::. 

f u n c t i o n i n g  o f  th i s .  hydraulic :~ran~se lon : ; : '  ~ d l n a r y  yet:.uniquefcr an 

inst~latlon of-its klmd, needsto be illustrated with greater detail 

as per flgure 17' 18, & 19. = 
n. 
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/* 

b 
::, ,. 

: ,  . .% 

t 

(r) 

~d 

.i": 

. - . .  - 
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:('h') a c on~ol 

the .,carriage 'velocitie.s' ".~ax~tl .~::respec~i, ~ ' :" : """ "~" ""~: ": : ""': : 

v era/see i *0 .:~.;em/.sec ;, :6o"-:~ ~c ......, ~;o ::500.. :, 

(2) .... on;.t , :Voltmeters,.. . ....... .:..-. .... ,:~: ,,.:: 

t r a n s m i s s i o n  d e s i g n e d ,  b?" .~ , . , a l z o n i  :'~e s ~ n ~ ,  

• imposed on :it .that is %o 'say-$hat,i:i~t:.:ha~ 
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varia%ion ..oflthe veiocl..~, during" i)'i:%h~.:~J~ 

• ,was-not •.greater.,.-tii~uu:X rues/l, 

r e p r e s e n t s  a, calibration ohta~n~M ~with "~ 

im~ ~o ~the laboma%ory. " . .":; .;: 

.-;:},.• , . . . . . . . . .  

,.Ohm 

.', : . c,,, .• . . . . . . . .  ~L" .,% 

: 8. The Inetruc,t~on laborato~ J and,~he c lrg~le~ ~2~b~ation ,ta_-~, 

As early as 1922, .a% %he suggestion- k was 

~hqped to.furnish ~a small labora~torY:i~:~he ins%itu%ion,':,,devoted to in- 

struction. Such a laboratory-was started end cQmpleted In 1925~and it 

is %or ally devo~.c.d, ~o demonstration ox~e riment s emd to~ such es ~re ~i,. 
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. . . .  ' ' , .  ' -  , ' :  " " ' " "  , ,  : ~ ' :  . . . . .  , '  ' -  ' ,  " ' e ' g ~  ' & ~ 7 2  ' ,  ~ ' , . . . .  

(a)  ~, '0 t ~ n k s  .? , 'oe low'-%1x~- . , f , lon~, . . . :  i |  F i / ,  : £ ~  ~ ' ~ ' ~ a 2 ~ ' ~  k } : :¢' : ~,~< ~:''~4' :: : "  r ' ' ":' ' ~ *'' :[ - ''" " . . . . .  *" 

of trapezoidal., sec%i.on ~.,(~ Ig, PI.}., ': . . . . .  ,--~:": ,-.,>' . ,:{ 
:~" :' : 7:,"?,/: 3; ~ ; ..... i ~! : .. 7;/y', ." ~,: ~>;. c.--,'.' ". . " ~:i 

._ , . 'i~ ,,. ;.-,~:~.~,. _,/: ~,:, ~'i~: 7:" ':"." '..~ ~V ° "~ '. "~'.-!' '>,: " ~!!:;~", ,~.:~: ~i-: ~/,;'/:~'~ '"':~'-~;i~ ,/:/)/ " 

.... "", ; "/ " '1. . "/':~,~/~'~.~.r ;,;. ~:;, :''J;:' %'!. ' 7~!>'b'~t="V!~ ' >]::'~ q:,F-'i,<~'~, ~ :;'">>(' ~.,i, "", "'. ,'!~ " ' 

: !(.Fig. 2 " : .... ~" "" 
• ii 

(c) i , , C I . .  , 1  

,to thos, 

(~d~} " ~,, ' ~ -- ' 
• '!). 

%f ) A :calibrati-0zz 

(g) An ,hy~raul ic .... : 

.(.:~5 ..cu. :f,:t. ) .cal~ :; 

(h') Annexed.,~,o,,th 

(Fig. l& %3) of:•l 

deep. -At .present.:: 

instrument s ~used 'in :measuri~ ~ - --- i 

.ph enomena ,tha.t..a re.di,ff icul" ~.,%~ 
~,~ - ,:- .., ,., '~..'. :r..: ..... .:~i~ 

On.-the ,other %and, as ';W e hav.e;~;dlscussed:.:, -- iwe:'~ha%e :~ovfde~ a ~ ...... " 

moving carriege on %he r.ecti~lin~ar ~c.Pn.~al. : F.or- Instl,,uct, lon 'purpo- 

ses,_ nevertheless, the .cir.cul~r ,te~k -is very ~sef..ul, amd!.t~e~efore .-- . 

we have .kept .in. good-relaair .the .tank .and t:he.aeo,tatil~g ,bri.~e, c6n- ,..-,..~ 

structed before th.e~.world war. 'ihe brlage, morea ,by a~thi~e phase 
I 

electric motor, .with t~ree spee~ .che~ges, can assume three .a~gular; 1 



: , , : "  

1 0 ,  
" . ' :  

for m e a s u r e m e n t  i n " . t h e  :~'~eb'c 

fore the .gene ral.::'m~rke~::is 

Superiore di.i'Ingegneria ,d i  

a ~,per ~wl~th :the :~ '~hie 

t ~ n k  r ~ e  ~.f rom,;O ;',I O,-,to :3.:5 ' m e t e r s  ':,per : ;seoo~d ( 4  .:) . :  

.The ta~d: : i s  ,eou~l'ly,~.us ~.:.whose c ~ q i b r a -  

tion ,nee~.~,:prolonged .imme ~ ' " • .,i.:: 

r . . '  

• . :  

C 

~ ' ~  - ' ~ .  

our,work of-preeision,~,ther~c 

,ma.chlne'i~:.¢ools number ~of . . . . . . .  i " ~ t a t h e  

in.,mi~_llme~ers a n d  ~, s~:idi~ :;ii: 

type that we ,have-,adopted ,is': .~ 

pinion ~;hat: ~ :~ha.ve :.~ui,1~~!and.:: 

~snep, 

reading of the contae¢~is*made~.Visual]Y:~wi,tl 

t h e  hoo~ point . .  ~e , ,ve~lers- ,~:m~k~~-::to 

millimeter, 

' : , .~  

, - ,/r 

~ e  :~s , t a f f  s ::'~L~ke~': :: ::! 

lee. , . . . .  The~ :~: 

. . :  . . : p  

B u t  i n  r ceses :~whe .re  the m o t i o n  o f  the .~a%er~ _ ~ _-~: PO~n~ : ~i':i~ ' 

~ g e .  w ~ _ l  i.s .not  ~ t f ~ c m m ,  it is no . t  poeSible,~=reed::the,conteeg...visu -, : " .: :' ::':'~ 
" ;  " . - . ~  ~ .  . - 7  ::.~i ~ 

e l l y  e n d  .wi th  t h e  . s ~ m e ' a c ¢ ~ . e C y  f o r  .aLl  ~ p o s l ¢ i ~ n s  o f : . , t h e - w a t e r ' : l e v e l , :  ....... . :_ :~'., 

therefore we-.:have.resorCed ~o~ielectrica]. • con.facts, ::.~ny :ey.e~m~ ~el'e / .~ 

known in this field., out ~he majority :leek the ..proper, se~Itlveness, :":/:: 
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L, :i 

because before  th@ vo l t 'me te r  ~rec.~:d~s~--t~ "- ~ ~ - . ~  ~ - - " ,  _ - - . . ~  ~','-;~' ~;'Vi .~:, • i . . . . . . . .  ; ~ : /;:~ . . ~  e~L'esu'*A~o~::~.u~erslon-~nere " :  

occurs an a ppreolable :current ,~i"Cl~:!;eg~eisponcls • , tO; . ' the :~ /¢ap i l l~  ~ r:L~e :' 

on the po in t ; ,  meanwhile ' t ~ ' V a ~ ] [ a ~  . . . . . . . . . . . . . . . . . . . . . .  

point  o f  .oo~ s o t . .  e. ;have adopted . ,~  

w~re and as an;~indlcator,~of . . . .  - ! '. ,:, ' j ,  

letup indicatesvery feeble::: c~ 

tion ,of ~a tenth~of,,a ~mi~imel 

insulated but i the_.sensitiVe 

with greats atisfac~io~. 

~e ~floet gagel 

n~mely i(O~t, 'K~eller, ~fiCinS 

own shop; 

, . . , 

" ~y: 

~° 

difficulties are ~acou~te~ 

staff and vernier ~YPe, 

i n d i c a t i v e  v~lue:~ of ~"~,l~be :.he 

:(b) HY~L~ometrogz~aphs i,,~(wate~r} sti~ 

the hydrometrie movem:~o 

up to 1:50 .with Peribds of 

month.- ~aey .also cAni;ree~d !. by 

(e) ~anomet,ers " DifTerenti~l ~ 

: t h e . ! { . . ~ :  ~' ; 
-~~ .o . ..!~ 

'&j 

~.istance,. • ~ :~!;: 

~ n o m e t e r s  o f  t h e  J~o~don type':imoS~ly..used f o r ; i n d ~ : t r £ e i a l P p l , ! e a t i o n a ,  ' : 

the labo~to~y has liquid manometers of the slmplean4 differentiai~i:::,~ _ 

(up t o 5 0  ~imes} of  the d i f f e r e n e e - o f  pressure - in  wa*erbetween two 

points. Ethyl Alcohol, Nltrobenzlne, and Aulllne are used f~ this : 
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4 

,;r~7:' 

4 

( •  

, .  

ac cl,lI.aOy, . . . . .  . 

(d r) I~ ' i0~ ~esai:'::~Of'.- 
trial plant~ 

Meter .Co. t~ 

owns a universal ~] 

8~d a recel~tacle d 

mouth ~or.if ices, 

tube is 'introduced ~'~ inlthe 

outf low°  

,..,,ie or  

the 

p l y  .pipe (Fig. lO) 

indicated velocl~y 

mined. 
a "z • .... 

d i f f e r e n t i a - I s  .more ~::% L.!-! 

discharge that ~his p$1ot can m~asure r ~ : 1 5  see. : 

( 5 -- " - -  ~ 0  . - -  - - - - ' - -  1~a ~ C ' _ _ ' ' : S "  .__ f ' 1  . . . .  :44 r " '  '4: : ~ " ' 'Z'~ " " . -- -- 

- " ' :  T 

( e l  Ventu~i  t u b e s  .are or t h e  ~ o ~ o n , , t ~ e o , ' : , O ~ e  , o f - g h e ~ e / f . ~ i s h e ~  ' ' 

by the firm, Ast~ di •Milano, w~s pe~nen~ly installer in":'ei:90 ruby- 

pass of the utility supply pipe (Fig, lO)i The dlscharge ~o ~e mees- .-. : i  

ur~ varies up to.15 liters/sec° (,5 Co f.So), the ,readings a~e ~ A e  -:-:... .... 

kJ:. / !  

,',. , ; ; W  

I ~ 

; LI 

' / ~" ,~" ~: . ~  ~ : "  ' T L  ~:~, . . ~ , ~ , U  , ~ , ,  . , .  : i ' . . .  ,~ i i !~ ,  " : ~ , . / ,  - 
pu l~ose ,  use~ :~ecl~ue8 o~ i the i r  s~eoi~ ' .J .O"~ir i '~y" In  wl~tfllr r s ~ : : ~  ~ : , 8 ~  'w :,. , ,  . .v.::~ . " 

r o ~ m l i n g  t e ~ e r a t ~ e '  ~ ( F i t , :  1 0 ) ,  i = : " " '~', a ~ " " "  " G;~II"" ? '  1':~' ..... -. ~.,"~7 

Othert.vpes are. : :z~o,  , c e r i ' " . ' ~ e , o r : o , ' ~ ; , ~ ,  .:~,. ;;,ii - I 

s p r i n g a ~ l  .p i s ton  ~e,w: " ,-. 
',..' " " ,  > '  . . . . . . . . . . . . .  - ' U  L . . J  " ' . . . . . . . . . . . . .  

" . . . . . . . . . . . . .  " ~ e  Sp d,; " ' . p . ' i t s  ;,,:sell- ' 

sitiveness ,can be d, epen~ed:: 
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,i ̧I:, .,4 

]., 

ii.~ / 

• " ' .: .. .~": ,. " '-.':"!.r:"~'"ii:"'i - ' /i "~''" .. " 

coarsely .on au .~di .n~r~,,dia! , .,,wi~ more.,exec,t~determlnatlons-throu~h ~.:: :'.i.:'::i 

:X..~.~ .a 'd 7 ~ + e r a n t i  a l ' " l n ~ e  " ' "  ~= aXine.'.~ "": .  . . . . .  " the 
7;~.' .C ~ "; ,,:..:.:'...:. ":- .'<..!!i',":,. '~'.:~.!"<';:,','. , ~,(. v :"/ ~, .~""'i:c." 

Current ,me ters ,are a.ll:,o~...t~e ,european,:¢~tact!:.¢ype. ,of-'Kern ,, '., :~!: ' " ' r'~:' 

S~'Imoiraghl, . ~ s l e r , , " ~ , ~ t ,  ~ f . f i c t n a  .,:..,: ,: ,;,i, 

Th±s l a s t  :one : '~s  ca i f "  -... :"/"~ ".v. 
• - . : . : ,  . .  i+.7 : , " -  

C~is belng .sus~e~de( ,~ 

,(g) ' .Chronometers~ ':" 

to i/5 second serve :in -~ 

those reading t o  i/ 

time a ~hronoscope ':S a'r ']~L'furnlshed. 1~y'~the'-fi:~ t'.i,/"= LI 

of Zi~ne~nann . ! (Le ipz ig}  and',,w~ 

cal. contact  ,tbrou@h ~e -:pool ;.of 

of a second..:for 8-.,minute .durationa, 

Other 

c o n t a c t s  f 

" ~} f  

o 

- , . * . .  , 

¢ 

; . ?  • 

tion of ,cu 

A chr 

Pendulum, 

form "of tb 

i~e chr o.ographs of  ~'h~ .: laboratorjj ~s~,~oints i:perforati ~ ~ordina~y. 

pauer,_ r .~ved,  ",by" a. <sprlN/:or,:by....> . .  :'a .¢ c 'NTe w r i t . r i g .  "penS. . . .  .: " 

Among these .~he...very ?best: is ,equ~p~ : ._ ~-. 

(hi 7in addi,tion:.to .insti~unent.si,~ed i n  i h y d ~ u l i e  ,experimentation ~ 

the Institute .owns,many other instruments of a genera1 .£~ihareoter, such 

as planlmete~s ~(Salmolra~hl, ~tt,.,Oc~adl)', oeloulating.~¢hlnes ( ~ n ~ o e ,  

~rcedes-~uklid.):r levels, tachometer, thec~ol~tee, dynen~metere, the~.mcmeterao 
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!. 

,f 

barometers, rain .gages, :pan,togz~phs,.:e,te. :"- . =:. i:: ' ~ .~ ,. : 

12. iSome "exp~rlment s~o O]~D].:ete(~:~ aV~ tn~,:.-pro ~res& ~. 

(a) "Research o n  self 

ized so'--To deter~in, 

necessary to ~have ~hr, 

possible, ithe :maximum 

of one model, provide~ 

si~er&tion. - .......... 

"~(b) An ~:'interestiz~ ~set.:0f:;e 

Ject of -a cenel •.=~s.tem.fr0m~:~oee:::, 

the Co~niss io~  r ,of Wat@r,-W~ ::.~::ii!:!:::; 

era]. works...~o e t ~  a~7.~ .:.~ ,~)..:.: .~..,~,. . he .: control .,,'~!~.' 

.(ci) Ano1~ er .m~oblem.,und ~i:~+.i 

,-.,i .~. . . ~ ~• 

Water Ways 'is c oncermed.:iwl.th .,th:e~:..!..H: 

age on the• River:~vls~:", ~ ~.~hie::',~,obl 
• r- 

its own muddy .wet ers.:.but a,1,So.,~of.•i'.?~ei 

end thereby diminishes :floods ~a~ ,: 

two models ~ .~the,.follov~Ings.ee~ei 

i~'.., ',~." ":"' . i . ,;". "~i./•, " '!~ :"L. '~ 

=., 

L 

,be ,summmz~ = ii 

'2 

~: gen- 

............ c. ~.i!. 

J 

s%udled 
J 

L~ 

Yertioal "' ~I': 200 - .. ,., '~'~' : 

(d) :Re seereh :for..~an ~Indus~rial " .. 
_ ... : ~ . -~ ~-~ i'i ~<" 

the point of .stabilization ,of.a depoe . .:,,~.,:,. 

discharges flood '~waters ,of "900 ~mc/sec ~; 

1:50 scale with :obstacles cc~.r.e,Sponding:~o i~ious ir le'a 

the prototype canal. 

(e) ~At the su~estion ,of %.he I, ntez~e~ional~Cozm.'Lssion ¢~ .~e Adri- 

atic there were made experiments on a ".l~del of ~he shallow port of Lido, 

-5 



T: 

port.  ~ 

L" 

• , .  2~ 

i 

• ....... ? :;!:i- 

• e~perlmen~ ! 

were BB fO~DVl~:--'tl~Y~ro(~uo,tloI1 ,0~ ,:.~le~'.oom~)~lle~.8o~o11 ~o~ '~e~.'O~T~~l~B ~'+: 
', ~J,~ ~'~, ~ : ~: ,:, :7., 

Of the sea a% :the-;mou~h ,of Waves:!6n~the %: 
/": i 

of ~ravel Io~me%ion:and::,mo( i:~: :oT: %he :: 

The ~resul~ 

t ion / the  n 

(r) 

. B o o r 0  

,the :~ 

n 

sipho 

sails 

:W~ste 

confirm ~de 

I~actlcal 

m~rke~ 

~.. 

.~ 

!!i 
: - £ 2 , a  

' ~ e  Be 

,350-400 ~m~. In ,~e  ~flel, d, ~and 

(h) Of :a ~pur.ely ,sc ient i f ic  .cherec,te~. :Were :,the 

the format.ion ~or: ~Vor~'ioea .ebo 

those cozc erni~ .:ehe pgenomen 

weirs, a~ those,,;ha~ling ~he L~'- 

electro-chemical me~ho ds. " . .  

{ ~ "1 A r " '~  ~ Or ~ ~ ~ ~ d~ t 0 purpo"ely s~U~.~'and e x p e d i e n t  

,.!j 

~el-~'~ . .  

,~ "' .: ,'L;- ~" ~,::.~ i"., ', L ~ J~,~,, ~ ~ 
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,:D 
l a b o r a t o r y ,  

which ,eoul~ 

. ,: .- 

,, )) - 

with the ~watsr.~hammer. :The l ength  'r~ . . . .  B ' " "'k' '" : : . ~ " " , p i p e  ,was ~.,1'65 ; m e t e r s  ,,('.540 :~f,t ;,') 
; D 

lomg 'and ':81 

level : tank 

length of~ 
3: 

C p~essure i~ 

c h e ~ e s  't:be 

was , d e t e r m l  

intervals o~ !t line :: 

• tot ,had :a wri'~ing ~: 
"F 

ered wi.th s~oked',p~ 

Uther in 

picking 

in a d i f  

an .Instrl 

'.the Gibs, 

the pipe 

WX) 

be:re :.bee! 

:N i . leno  i e /~'or~ino =re sea~ch.i.~,{ on....a ~,c o~. 

of fl in  lilqutas e O .: :ataphr  - _  

(k }  '~L~e ~ i s ~ e ! s o  :g~ .en?. to  :research ~ i n : ~ o s e  ;of : ihead ! in  i,eeu~e.~:~e~d ':.. . : (!~ 

~?I~ e s s u r e  c o n d u i t s ,  ?par.tly s~ud l e d  ~for  ' l ebo~atory  :us e ?~a~d ~p B i l l y  ; for  ,::indus- 

t r i a l  :use .  *l~ae f i r s t  s t u d y  :Of ;~he i ~ b o ~ a t o r y  ,wee i c a r r t e d  :out ~l-,~h ,old~ ~ 

eo~lu i t s  i of:Oesal :Honferrato : w l  h d i a m e t e r s  ~ Ofr : 5 0  , " 1 5 0 ~ ,  = = . . . . . .  . ~  , ~ ~ 4 ~  ~ ;  

}The r e s u l t s  ~ 1  ~o ~he d.etet~nlDe,tion o f ' i t h e  ,law V=165~ " } I 1 '~6 w l ~  ! 



, \ . .  . : : . .  

almost e~cae~ ;a~eeme~ 

Ludin .of "~h e '~oletecz 

and 250 ram. "in ~:diame~ 

on new seemleas:s.teel 

150, 

: . . . . . . . . . .  . . . ,  . . ~ .  ,< . . .  :'!'i I 
: ' " i  '~ ,:, : • '  • _ ! i  . - ~ .  :~ 

I 

' '  i 

" . i  

. h a s  g 

in t t ~ e e  

. a p p a r a t u s  was ;STO,OOO,'O().;.iL,:i~;Wl~i~h~d'c 

-- proJect :,in :'IgZO, ...:Coet,.was ~subdiv ,  ide'd~so"~-  " 
.i - ; .  ? " ~.'::,". ."i~,., ::, :::.. :: 

,. (a) "~osot ~, of "build'i: 

i (b ) -'~e.tal .;tanks 

~o..tors~ ;:pumps :~ 

iI e).   .ca i 

: a n d ~ c o n s t z ~ m l . t s d  

C~ 

~'~h) ~ . ~ n c l d e n t a l s / : : - . :  = ~  " ' : ~29;~160 ,.=~: 

.~. :.~-. ' . . . .  ,TOTAL ;COST-- :~G?,'~726 ~L. 

,=annually excluding :t he -,wages ,.to -IX~sonnel .and .¢he .~em .t~of :~pe, cla ! ~reaeaz~h, 

carried o n  b y  ~I~ :head or" !the .depa~.Im~at. 

.,@ 


