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Abstract:
The investigation of an irrigation district requires consideration of several major factors. These may be
classified under the three general headings, legal, engineering and economic. It is the purpose of this
thesis to give general statements covering these points, show how the Harlem Irrigation District was
considered by the Irrigation District Bond Com-mission and present some additional data relating to
this district.

FACTORS AFFECTING IRRIGATION DISTRICTS One of the reasons for the organization of most
irrigation districts is to provide means to raise funds to pay for construction or purchase of works. This
is usually accomplished ty the issuance and sale of bonds. An Irregularity in any of the legal
proceedings relating to the creation of the district or in the steps taken leading up to the issuance of
bonds would probably cause the bonds to be considered invalid. Consequently it is of utmost
importance to a prospective bond purchaser, and therefore to a district, to make sure that all legal
proceedings are or have been properly conducted. 
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HAW-M IRRIGATION B I OTRICT

synopsis

The i n v e s t i g a t i o n  o f  an  i r r i g a t i o n  d i s t r i c t  r e ­

q u ir e s  c o n s i d e r a t i o n  o f  s e v e r a l  m a jo r  f a c t o r s .  T h e se  

iwQy b e  c l a s s i f i e d  u n d e r  t h e  t h r e e  g e n e r a l  h e a d in g s ,  

l e g a l ,  e n g in e e r in g  and  e c o n o m ic . I t  i s  t h e  p u r p o s e  

o f  t h i s  t h e s i s  t o  g i v e  g e n e r a l  s t a t e m e n t s  c o v e r in g  

t h e s e  p o i n t s ,  show how t h e  H arlem  I r r i g a t i o n  D i s t r i c t  

w as c o n s id e r e d  Iy  t h e  I r r i g a t i o n  D i s t r i c t  Bond Com­

m is s io n  and p r e s e n t  some a d d i t i o n a l  d a t a  r e l a t i n g  t o  

t h i s  d i s t r i c t .

FACTORS AFFRCTIKG IRRIGATION DISTRICTS

L e g a l

One o f  t h e  r e a s o n s  f o r  t h e  o r g a n i z a t i o n  o f  m ost  

i r r i g a t i o n  d i s t r i c t s  i s  t o  p r o v id e  m eans t o  r a i s e  

fu n d s  to  pay f o r  c o n s t r u c t i o n  o r  p u r c h a s e  o f  w o r k s .  

T h is  i s  u s u a l l y  a c c o m p li sh ed  by t h e  i s s u a n c e  and s a l e  

o f  b o n d s . An i r r e g u l a r i t y  i n  ary  o f  t h e  l e g a l  p r o ­

c e e d in g s  r e l a t i n g  t o  t h e  c r e a t i o n  o f  t h e  d i s t r i c t  o r  

i n  t h e  s t e p s  t a k e n  le a d in g  up t o  t h e  i s s u a n c e  o f  

b o n d s  w ou ld  p r o b a b ly  c a u s e  t h e  b o n d s to  b e  c o n s id e r ­

ed  i n v a l i d .  C o n se q u e n tly  i t  i s  o f  u tm o st  im p o r ta n c e  

t o  a  p r o s p e c t i v e  bond p u r c h a s e r ,  and t h e r e f o r e  to  a  

d i s t r i c t ,  t o  m ake s u r e  t h a t  a l l  l e g a l  p r o c e e d in g s  

a r e  o r  h a v e  b e e n  p r o p e r ly  c o n d u c te d .
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In  1 8 8 7  t h e  C a l i f o r n i a  l e g i s l a t u r e  p a s s e d  t h e  f i r s t  

i r r i g a t i o n  d i s t r i c t  la w  w h ic h  w a s c a l l e d  t h e  "W right A c t" .  

I t  h a s  b e e n  f r e q u e n t ly  a n en d ed , b u t w i t h  i t s  am endm ents  

h a s  b e e n  t h e  b a s i s  o f ,  o r  a f f o r d e d  t h e  s u g g e s t i o n s  f o r  

t h e  i r r i g a t i o n  d i s t r i c t  la w s  o f  m o st o f  t h e  w e s t e r n  

s t a t e s .  C h a p ter  1 4 6  o f  t h e  M ontana S e s s io n  Laws o f  1909  

i s  t h e  b a s i c  i r r i g a t i o n  d i s t r i c t  la w  o f  M on tan a . I t  

and many o f  i t s  am endm ents lia v e  b e e n  p a t t e r n e d  a f t e r  

t h o s e  o f  C a l i f o r n i a .

A s i m i l a r  la w  a l lo w in g  f o r  o r g a n i z a t i o n  u n d e r  s u p e r ­

v i s i o n  o f  t h e  S t a t e  P u b l ic  S e r v ic e  C om m ission  i s  c o n t a in ­

ed  i n  s e c t i o n s  3 9 5 3  t o  4 0 2 5  o f  t h e  R e v is e d  C odes o f  

M ontan a, 1 9 2 1 . A few  d i s t r i c t s  h a v e  b e e n  o r g a n iz e d  u n d er  

t h i s  a c t ,  b u t  n e a r ly  a l l  o f  t h e  f o r t y  o p e r a t in g  d i s ­

t r i c t s  h a v e  o r g a n iz e d  u n d e r  t h e  p r o v i s i o n s  o f  C lia p te r  

1 4 6 ,  Laws o f  1 9 0 9  a s  am end ed . T h is  la w  i s  c o n t a in e d  in  

s e c t i o n s  7166  t o  7264 o f  t h e  R e v ise d  C odes o f  M ontana,

1 9 2 1  w it h  am endm ents o r  a d d i t i o n s  in  C h a p te r s  5 4 , 7 1 ,

1 0 3 , 157  and 16 1  o f  t h e  1 9 2 3  S e s s io n  L aw s, and i n  Chap­

t e r s  8 9 , 1 0 0 , 1 2 5  and 1 3 6  o f  t h e  1 9 2 5  S e s s io n  L aw s.

The p r i n c i p a l  i r r i g a t i o n  d i s t r i c t  m a t t e r s  c o v e r e d  

by t h e  la w  in c lu d e  t h e  o r g a n i z a t i o n  o f  t h e  d i s t r i c t ;  

t h e  p o w e r s , d u t i e s  and e l e c t i o n s  o f  t h e  B o a rd s  o f  Com­

m i s s i o n e r s ;  t h e  p e t i t i o n i n g  f o r  and i s s u a n c e  and s a l e  

o f  b o n d s ;  t h e  c o n s t r u c t i o n  o f  w o r k s; and t h e  l e v y in g  and  

c o l l e c t i o n  o f  t a x e s  and a s s e s s m e n t s ,  hu e c a r e  m ust b e
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had t h a t  a l l  s t e p s  a r e  ta k e n  i n  an o r d e r ly  m anner and  

i n  a c c o r d a n c e  w i t h  t h e  p r o v i s i o n s  o f  t h e  la w s  p r e v io u s ­

ly  c i t e d .

An i r r i g a t i o n  d i s t r i c t  i s  o r g a n iz e d  Iy  c o u r t  d e c r e e  

f o l l o w i n g  a  d u ly  a d v e r t i s e d  h e  r in g  w h ic h  i s  c a l l e d  

a f t e r  t h e  d i s t r i c t  c o u r t  r e c e i v e  e a  p r o p e r  p e t i t i o n  

from  la n d  o w n e r s . Any i n t e r e s t e d  p a r t i e s  may a p p e a r  

a t  su ch  h e a r in g  t o  g i v e  t h e i r  v i e w s ,  and a  r e p o r t  o f  

t h e  S t a t e  TCngineer i s  r e q u ir e d  so  a s  t o  a d v i s e  t h e  

c o u r t  c o n c e r n in g  t h e  e n g in e e r in g  f e a t u r e s  i n v o l v e d  and  

t h e  p o s s i b i l i t i e s  o f  w a t e r  s u p p l i e s .

A d i s t r i c t  i s  g o v e r n e d  Iy  a  b oard  o f  c o m m is s io n -  

e r a ,  t h r e e ,  f i v e  o r  s e v e n  i n  num ber. E ach  r e p r e s e n t s  

a ,g e o g r a p h ic a l  d i v i s i o n  o f  t h e  d i s t r i c t  an d  h o ld s  o f ­

f i c e  f o r  t h r e e  y e a r s .

L an d ow n ers m u st p e t i t i o n  t h e  c o u r t  t o  a u t h o r iz e  

t h e i r  i s s u a n c e  b e f o r e  any b o n d s may b e  s o ld  f o r  con ­

s t r u c t i o n  p u r p o s e s .  But b e f o r e  thqy m iy t a k e  any s t e p s  

f o r  t h i s  p u r p o se  t h e  a p p r o v a l o f  t h e  I r r i g a t i o n  D is ­

t r i c t  Bond C om m ission  i s  r e q u ir e d .  T h is  c o m m iss io n  i s  

com posed o f  t h e  A tto r n e y  G e n e r a l ,  S t a t e  E x a a in e r  and  

S t a t e  E n g in e e r #

The a p p r o v a l  o f  a  p r o p o s e d  bond i s s u e  Ty t h e  I r ­

r i g a t i o n  D i s t r i c t  Bond C om m ission  e n t i t l e #  t h e  b o n d s  

t o  c e r t i f i c a t i o n  by t h e  S e c r e t a iy  o f  S t a t e  a s  l e g a l  i n ­

v e s t m e n t s  f o r  t r u s t  f u n d s ,  fu n d s  o f  in s u r a n c e  c o m p a n ie s .

3



s c h o o l  fu n d s  and  o t h e r  p u b l i c  f u n d s .  S in c e  a p p r o v a l  

by a  s i m i l a r  co m m iss io n  and c e r t i f i c a t i o n  a r e  p r o v id e d  

f o r  i n  io s t  o f  t h e  i r r i g a t i o n  s t a t e s ,  t h e  bond b u y in g  

p u b l i c  h a s  becom e f a m i l i a r  w i t h  su ch  b o n d s . T h e r e fo r e  

a  bon d  b u y in g  a g en cy  u s u a l l y  p r e f e r s  c e r t i f i e d  b o n d s .  

D u rin g  t h e  c o u r s e  o f  c o n s t r u c t i o n  o f  w o r k s  p a id  f o r  

from  t h e  p r o c e e d s  o f  a  bond i s s u e  t h e  S t a t e  E n g in e e r  

may ta k e  su ch  s t e p s  a s  h e  deem s a d v i s a b l e  t o  s a t i s f y  h im ­

s e l f  t h a t  t h e  m ongf i s  b e in g  s p e n t  f o r  t h e  p u r p o s e s  f o r  

w h ic h  t h e  b o n d s  w ere  a u t h o r iz e d .  The d i s t r i c t  o f f i c i a l s  

a n n u a lly  com p u te  t h e  r e q u ir e d  t a x  le v y  f o r  d i s t r i c t  p u r ­

p o s e s ,  and g i v e  t h e  co u n ty  c l e r k  a  l i s t  o f  a l l  l a n d s  i n  

t h e  d i s t r i c t  w i t h  t h e  a m o u n ts  o f  t h e  a s s e s s m e n t s  t o  b e  

l e v i e d  a g a i n s t  su c h  l a n d s .  The d i s t r i c t  t a x e s  a r e  th e n  

c o l l e c t e d  i n  t h e  same m an ner and a t  t h e  same t im e  a s  t h e  

c o u n ty  and s t a t e  t a x e s .  The co u n ty  t r e a s u r e r  i s  t h e  

c u s t o d ia n  o f  d i s t r i c t  f u n d s .

T h ere  a r e  tw o m a jo r  a d v a n ta g e s  p o s s e s s e d  by t h e  

i r r i g a t i o n  d i s t r i c t  form  o f  o r g a n i z a t i o n .  In  t h e  f i r s t  

p l a c e ,  t h e  i r r i g a t i o n  d i s t r i c t  la w s  o f  m o st o f  t h e  

s t a t e s  a r e  s i m i l a r .  T h is  i s  a  g r e a t  c o n v e n ie n c e  t o  

bond b u y e r s  who o p e r a t e  in  s e v e r a l  s t a t e s .  S e c o n d ly ,  

t h e  c o l l e c t i o n  o f  d i s t r i c t  a s s e s s m e n t s  Iy  c o u n ty  t a x  

c o l l  o t io n  m a c h in e iy  i s  u s u a l l y  m ore e f f i c i e n t  and s a t -  

i s f a c t o x y  th a n  i f  h a n d le d  ty  d i s t r i c t  e m p lo y e e s .  T h ere  

i s  no c h a n c e  f o r  s p e c i a l  f a v o r s  w h ic h  a r e  f r e q u e n t ly  

so u g h t by w a te r  u s e r s  u n d e r  o t h e r  f o m s  o f  o p e r a t i o n .



E n g in e e r in g

The e n g in e e r in g  f e a t u r e s  to  be  c o n s id e re d  u s u a l ly  

in c lu d e  th o s e  common to  a l l  i r r i g a t i o n  p r o j e c t s .  T h is  

p o r t i o n  o f  aqy r e p o r t  made u s u a l ly  em b races, among 

o t h e r  t h i n g s ,  a  g e n e r a l  d e s c r i p t i o n  o f  t h e  p r o j e c t  and  

d i s c u s s io n s  o f  t h e  l a n d s ,  c l im a te ,  c ro p s , w a te r  s u p p ly , 

d r a in a g e ,  can; I s ,  dams and o t h e r  s t r u c t u r e s  and c o s t s .  

L e g a l q u e s t io n s  r e g a rd in g  w a te r  r i g h t s ,  r i g h t s  o f  way, 

e t c . , a r e  commonly r e f e r r e d  to  in  e n g in e e r in g  r e p o r t s .  

L ik e w ise  econom ic s t u d i e s  a r e  u s u a l ly  g iv e n  and  ex ­

p e c te d .

Economic

U n t i l  w i th in  t h e  p a s t  f i v e  o r  te n  y e a r s  a p p a r e n t ­

ly  l i t t l e  th o u g h t w as g iv e n  to  t h e  s u b je c t  o f  p ro p e r  

c o lo n i z a t io n .  At l e a s t ,  e v e n ts  h a v e  i n d i c a t e d  t h a t  

fo rm e r  a c c e p te d  id e a s  on th e  s u b je c t  w ere  e r ro n e o u s .  

Many a  p r o j e c t  w as p la n n e d  and  c o n s t r u c t io n  s t a r t e d  

w ith  vexy few s e t t l e r s  a s s u r e d .  P o s s ib le  p u rc h a s e r s  

o f  la n d  and  w a te r  w ere  in d u c e d  to  byy r e g a r d l e s s  o f  

t h e i r  t r a i n i n g ,  e x p e r ie n c e  o r  f i t n e s s  f o r  th e  jo b ,  and 

r e g a r d l e s s  o f  t n e i r  f i n a n c i a l  a b i l i t y  to  c a r e  f o r  n e c -  

e ssax y  p r e l i - i i n a iy  e x p a n se s . T h is  le d  t o  many m i s - f i t s ,  

and num erous u n q u a l i f i e d  s e t t l e r s  l o s t  t h e i r  s a v in g s  

in  f u t i l e  a t t e m p ts  to  e s t a b l i s h  new hom es. I f  a  p r o ­

j e c t  i s  n o t a l r e a d y  s e t t l e d  w i th  a  s u b s t a n t i a l  c l;  s s  ' 

o f  f a rm e rs ,  a  good  c o lo n iz a t io n  program  m ust be  ev o lv e d
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b e fo r e  t h e  p r o j e c t  ia<^ be c o n s id e re d  e co n o m ic a lly  so u n d .

Tore a t t e n t i o n  i s  beinrs g iv e n  to  th e  c l a s s i f i c a ­

t i o n  o f  s o i l s  th a n  f o r m e r ly . W liile r e  I l y  an e n g in e e r ­

in g  s u b je c t ,  c o n s t r u c t io n  e n g in e e r s  h  ve  f r e q u e n t ly  i g ­

n o re d  i t  and  b u i l t  p r o j e c t s  w ith o u t p ro p e r  know ledge 

o f  t h e  s o i l s .  A p p re c ia b ly  l a r g e  a r e a s  on some o f  th e  

f e d e r a l  p r o j e c t s  hav e  r e c e n t ly  been  r e c l a s s i f i e d  a s  

e i t h e r  te m p o ra r i ly  o r  p e rm a n en tly  u n p ro d u c t iv e  b e c a u se  

o f  th e  q u a l i t y  o f  th e  s o i l .

The k in d s  o f  c ro p s  w hich  can  b e  g row n , s u f f i c i e n c y  

o f  l a b o r  supp ly  and  th e  av  l i a b i l i t y  o f  am ple m a rk e ts  

m ust be  c re  f u l l y  c o n s id e r e d .

When an  i r r i g a t i o n  d i s t r i c t  bond i s s u e  i s  c o n s id e r ­

ed , a l l  t h e  above m e n tio n ' d f a c t o r s  m ust be s tu d i e d  and 

a n a ly z e d  in  o r d e r  to  a n sw e r th e  q u e s t io n  "W ill t h e  s e t ­

t l e r s  on t h e  p r o j e c t  be  a b le  to  m eet i n t e r e s t  and  p r i n ­

c ip a l  pay m en ts  a s  due in  a d d i t i o n  to  a l l  o t h e r  t a x e s  

and f i n a n c i a l  o b l i g a t i o n s ? "  I f  i t  can  n o t b e  answ ered  

in  th e  a f f i r m a t i v e  t h e  d i s t r i c t  sh o u ld  n o t b e  a p p ro v e d . 

An exam ple o f  how t h i s  q u e s t io n  h a s  been  c o n s id e re d  Iy 

t h e  I r r i g a t i o n  D i s t r i c t  Bond Cormnisaion i s  fo u n d  i n  

p a ra g ra  n s  18 to  28 o f  th e  fo l lo w in g  r e p o r t  on th e  Har­

lem  I r r i g a t i o n  D i s t r i c t .

HARLOT IRRIGATION DI ITRICT

I n t r o d u c to r y  aba tem en t

B ecause  t h e  w r i t e r  c o m p iled  th e  r e p o r t  o f  t h e  I r -
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r i g  a t  io n  D i s t r i c t  Bond Com m ission on th e  H a r le i  d i s t r i c t

i t  i s  c o n s id e re d  p ro p e r  to  in c lu d e  t h a t  r e p o r t  i n  t h i s
y

t n e e i s .  Bonds o f  t h e  H arlem  I r r i g a t i o n  D i s t r i c t  r e p r e ­

s e n t  an  i d e a l  ty p e  o f  i r r i g a t i o n  s e c u r i t y .  The la n d  i s  

a l l  i n  p r o d u c t io n ;  e x i s t i n g  farm  m o rtg a g e s  a r e  n o t ex­

c e s s i v e ;  t h e r e  i s  l i t t l e  o r  no c o lo n i z a t io n  p ro b lem ; 

and  t h e r e  i s  am ple  s e c u r i ty  be a n d  th e  b ^ n d s . As a n a l ­

y z e d  in  th e  r e o o r t ,  th e  bond i s s u e  am oun ts to  l e s s  th a n  

f i v e  p e r  c e n t o f  t h e  v a lu e  o f  th e  s e c u r i t y .  W ith an  

i r r i g a t i o n  sy s tem  t h a t  h a s  b een  in  s a t i s f a c t o r y  o p e r ­

a t i o n  ( e x c e p t a t  t im e s  when dams w ere w ashed o u t)  f o r  

o v e r  t h i r t y  y e a r s ,  i t  i s  e v id e n t  t u a t  c o m p a ra tiv e ly  

l i t t l e  e n g in e e r in g  study  i s  r e q u i r e d .  A copy o f  t h e  

r e p o r t  o f  th e  I r r i g a t i o n  D i s t r i c t  Bond Com m ission 

f o l lo w s .



HARlEM IRRIGATION BI STRICT

HELt' A,

BLAINE COUNTYr MONTANA

REPORT OP THE

IRRIGATION DISTRICT BOND COMMISSION

MONTANA JANUARY 1 9 2 6
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F eb . 4 ,  1 9 g 6 .

H o n o r a b le  C. T . S t e w a r t ,
S e c r e t a iy  o f  S t a t e ,
H e le n a , M on tan a .

Dear  S i r :

In  a c c o rd a n c e  w i th  S e c t io n  7218  o f  t h e  

R e v ise d  Cortes o f  M ontana, 1 9 2 1 , a s  amended in  

S e c t io n  3 , C h a p te r  1 6 1 , Laws o f  1 9 2 3 , we 

su b m it h e re w ith  o u r  r e p o r t  on t h e  Harlem  I r ­

r i g a t i o n  D i s t r i c t  to  be f i l e d  in  y o u r  o f f i c e .

Ve f i n d  th e  b o n d s l i s t e d  i n  p a ra g ra p h  32 o f  

t h i s  r e p o r t  to  b e  a v a i l a b l e  f o r  c e r t i f i c a t i o n .

R e s p e c t f u l l y ,

IRRIGATION DISTRICT BOND CO MISSION 

% : ( S ig n e d )  C. S . HElDRL

C hai m a n



HARLIM IRRIGATION DISTRICT

REPORT OF IRRIGATION DI TRICT BOND COMMISSION.

G e n e ra l  S ta te m en t

1 . The J f e r lm  I r r i g a t i o n  D i s t r i c t  was c r e a t e d  

hy th e  D i s t r i c t  C ourt o f  t h e  1 8 th  J u d i c i a l  D i s t r i c t  

on  fey 22, 1 9 2 2 . I t  c o m p ris e s  ab o u t 1 3 ,0 0 0  a c r e s  o f  

w h ic h  1 1 ,5 7 2  a r e  c la s s e d  a s  i r r i g a b l e ,  ly in g  n o r t h  o f  

M ilk  R iv e r  in  To n s h ip  32 N o r th , R a n g es 2 2 , 23 an d  24

7 s t .  ( S ee  map, P l a t e  I ) .  I t  i s  i r r i g a t e d  p r i n c i p a l ­

ly  by a  c a n a l  d i v e r t i n g  from  t h e  i l k  R iv e r  in  S e c t io n  

3 3 , T . 33 N .,  R. 21 B . The la n d s  s e r v e d  by t h e  c a n a l  

h a v e  b een  i r r i g a t e d  f o r  a b o u t t h i r t y - f i v e  y e a r s .  I t  

w as o r i g i n a l l y  b u i l t  Iy  t h e  Harlera I r r i g a t i o n  Company 

w h ich  w as s u c c e e d e d  Iy  t h e  New H a r lm  I r r i g a t i o n  Co -  

pany and on  Ju n e 14, 1919 , w as s u c c e e d e d  ty  t h e  H arlem  

/a t o r  U s e r ' s  A s s o c i a t i o n .  The d i s t r i c t  w as c r e a t e d  

f o r  t h e  p u r p o se  o f  e n t e r in g  i n t o  an  a g r e e m e n t w i t h  t h e  

U n it e d  S t a t e s  f o r  s e c u r in g  S t .  M a y  s t o r a g e  w a t e r .

T h i s  w i l l  b e  d i  c u s s e d  m ore f u l l y  u n d e r  t h e  h e a d in g ,  

w a t e r  Supply 3t a t e r  R ig h t s " .

2 .  The la n d s  o f  t h e  d i s t r i c t  h a v e  b e en  s u p p l ie d  

e n t i r  Iy  by g r a v i t y  from  M ilk  R iv e r  - net by f l o o d  w a t e r s  

o f  T h ir t y - m i l e  C reek  from  t h e  n o r t h .  The U l k  R iv e r  

f o l l o w s  a wi ; ! in  c o u r s e ,  i t s  n o rm a l f lo w  b e in g  co n ­

f i n e d  b e tw e en  s t e e p  b a n k s w ith  a w a te r  s u r f a c e  f i f t e e n
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f e e t  o r  m ore b e lo w  t h e  l e v e l  o f  m oet o f  t h e  a g r i c u l ­

t u r a l  la n d  on  e i t h e r  s i d e .  In  o r d e r  t o  r a i s e  t h e  r i v e r  

w a te r  to  t h e  c a n a l  g r a d e ,  f i v e  dam s h a v e  b e e n  b u i l t  a t  

d i f f e r e n t  t i u e e ,  b u t a l l  lia v e  b e e n  w ash rd  o u t  d u r in g  

h ig h  w a t e r .  Thr l a s t  o n e  w as d e s t r o y e d  e a r ly  i n  1 9 2 5 .  

T h is  d i s t r i c t  w o u ld  h a v e  b een  w ith o u t  w a t e r  from  TTilk 

R iv e r  i n  1 9 2 5  i f  i t  had n o t  b e e n  f o r  t h e  sy s te m  o f  t h e  

Z u r ic h  I r r i g a t i o n  D i s t r i c t  from  w h ic h  i t  p u r c h a se d  

w a te r  a t  t h e  r a t e  o f  I  p e r  a c r e - f o o t .

3 .  A f t e r  c a r e f u l  c o n s i d e r a t i o n  i t  w as c o n s id e r e d  

by t h e  d i s t r i c t  o f f i e i  I e  t h a t  t h e  b e e t  way t o  in s u r e  

t h e l  w a te r  su p p ly  w o u ld  b e  t o  i n s t a l l  a  pump i n  p la n t  

and r3 i  i n a t e  t h e  a lw a y s  p r e s e n t  d a n g e r  o f  h a v in g  t h e i r  

w a te r  su p p ly  sh u t o f f  by a  w ash ou t e a r ly  in  t h e  s p r in g  

t h u s  d e p r iv in g  them  o f  i r r i g a t i o n  w a te r  w r in g  t h a t  s e a ­

s o n . The d i s t r i c t  i n c l u d e s  a b o u t 8 ,0 0 0  I r r i g a b l e  a c r e s  

o f  In n  b e lo n g in g  t o  o r i g i n ,  !  o w n e r s  o f  s t o c k  i n  t h e  

H arlem  W ater U ser*G  A s s o c i a t i o n  an d  a l s o  a b o u t 3 ,5 0 0  

a d d i t i o n a l  i r r i g a b l e  a c r e s  l a r g e l y  b e lo n g in g  t o  p e r s o n s  

who h a v e  p u r c h a se d  wa e r  s t o c k .  I t  w as a t  x i r s t  t l io u g b t  

a d v i s a b l e  f o r  t h e  d i s t r i c t  t o  p u r c h a s e  t h e  i r r i g a t i o n  

y u tem  a t  i t s  a c t u a l  c o s t ,  1110 ,000  and  a l s o  c o n s t r u c t  

a pumping p l a n t  a t  an  e x p e n s e  o f  # 3 0 ,0 0 0  and c l e a n  o u t  

t n e  can  I  from  t h e  p r o c e e d s  o f  a  bon d  i s s u e .  A cco rd ­

i n g l y ,  on A u g u st 3 1 , 1 9 2 5 , t h e  c o m m is s io n e r s  o f  t h e  d i s ­

t r i c t  p a s s e d  a  r e s o l u t i o n  a p p ly in g  t o  t h e  I r r i g a t i o n
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D i s t r i c t  Com m ission f o r  a p p ro v a l  o f  an  i s s u e  o f  $160 ,000  

w o rth  o f  b o n d s .

4 . The S t a t e  E n g in e e r  v i s i t e d  t h e  d i s t r i c t  on 

A ugust 10 to  12, 1925, and a l s o  on O c to b e r  8 to  9, i n s p e c t ­

in g  th e  c a n a l  and  l a n d s  on b o th  o c c a s io n s  a s  w e ll  a s  

d i s c u s s in g  d i s t r i c t  a f f a i r s  w i th  o f f i c e r s  a t  th e  s e c ­

r e t a r y  1S o f f i c e .

5 . In  a  l e t t e r  d a te d  O c to b e r  I ,  19 25, t h e  A t to r ­

ney G e n e ra l ,  a f t e r  due  c o n s id e r a t io n  o f  t h e  l e g a l  t r a n s ­

c r i p t  in fo rm e d  th e  I r r i g a t i o n  D i s t r i c t  Bond Com mission 

t h a t  i t  w as h i s  o p in io n  t h a t  t h e  p ro c e e d in g s  h ad  w ith  

r e f e r e n c e  to  th e  fo rm a tio n  o f  t h e  d i s t r i c t  w ere  s u f f i ­

c i e n t  an d  t h a t  t h e  d i s t r i c t  h ad  b e en  l e g a l l y  c r e a t e d .

6 .  At s e v e r a l  t im e s  d u rin g  th e  p e r io d  from  Sep- 

t e  b e r  to  D ecem ber 192b, t h e  I r r i g a t i o n  D i s t r i c t  Bond 

Com m ission c o n s id e r e d  th e  H arlem  I r r i g a t i o n  D i s t r i c t .

On O c to b e r 3 , t h e  d i s t r i c t  was d is c u s s e d  in  d e t a i l  and 

on  December 23, t h e  C hairm an a p p e a re d  b e fo r e  t h e  com­

m is s io n  and  s u b m itte d  a r e v i s e d  p la n  o f  f i n a n c in g .  I t  

was r e  I i zed t h a t  a  1 6 0 ,0 0 0  bond i s s u e  m ig h t be d i f f i ­

c u l t  to  d i s p o s e  o f  a t  p a r ,  and  r a t h e r  th a n  a c c e p t  a 

d is c o u n t  t h e  p e o p le  o f  t h e  d i s t r i c t  hav e  d e c id e d  to  

a r r a n g e  f o r  th e  s a l e  o f  s to c k  in  th e  H arlem  W ater U s e r 's  

A s s o c ia t io n  to  d i s t r i c t  la n d  ow ners wno have  no s to c k .  

Ow ners o f  1 0 ,9 8 0  a c r e s  now ItoI  s to c k  in  t h e  a s s o c i a t i o n .
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I t  i s  p la n n e d  to  th e n  deed  th e  c a n a l  and o t h e r  p r o ­

p e r ty  to  t h e  d i s t r i c t  f o r  a  n o m in a l c o n s i d e r a t i o n .

C ost o f  r e p a i r s  an d  c le a n in g  t h e  d i t c h  Iiad b een  e s t i ­

m ated  a t  n o t o v e r  $ 20 , 0 0 0 , w h ich  i t  had f i r s t  been  

p la n n e d  to  ta k e  c a r e  o f  from  t h e  a n n u a l t a x  le v y ,  

le a v in g  $ 3 0 ,0 0 0 , t h e  e s t im a te d  c o s t  o f  t h e  pum ping 

p l a n t ,  to  b f in a n c e d  lay th e  s a l e  o f  b o n d s . I t  i s  

b l i e v e d  t h a t  t h e s e  can  be s o ld  in  t h e  s t a t e  a t  p a r .

7 . On December 28, 19 25, t h e  JBoard o f  Commis­

s io n e r s  o f  t h e  H a r lm  I r r i g a t i o n  D i s t r i c t  p a s s e d  a n o th e r  

r  s o lu t io n  su p e rs e d in g  t h a t  o f  A ugust 31 and r e q u e s t ­

in g  a p p ro v a l  o f  a  530 ,000  bond i s s u e  f o r  th e  o n rp o se

' f  f in a n c in g  th e  pumping i n s t a l l a t i o n .  The J a te r  

U s e r ’ s A s s o c ia t io n  h a s  g one  ah ead  w i tn  a r ra n g e m e n ts 

to  i n s t a l l  t h e  pumping p l a n t ,  and  when t h e  d i s t r i c t  

a c q u i r e s  t i t l e  to  th e  p ro p e r ty  o f  t h e  a s s - e l a t i o n  th e  

p ro c e e d s  o f  th e  bonds w i l l  be  u se d  to  pay o f f  t h e  ex­

p e n se s  i n c u r r e d  b e c a u se  o f  th e  pum ping p ro g ;am .

WATDR SUPPLY & UATFH RIG HTS

8 . The s u b je c t  o f  w a te r  supply  and  w a te r  r i g h t s  

i s  o n e  on w hich  a  vo lu m in o u s r e p o r t  m ig h t be w r i t t e n  

i f  a l l  t h e  s tre a m -f lo w  r  c o rd s  r e l a t i n g  to  i l k  and 

S t .  a ay i v e r  i  s c h a ig e  and d i v e r s io n s  w ere  in c lu d e d . 

A ll a v a i l a b l e  d is c h a r g e  r e c o r d s  to  and in c lu d in g  th o s e  

f o r  1917 w ere co m p iled  by B. Jo n e s  and  R. J .  B u r lty  

and p u b l is h e d  by t h e  I n t e r n a t i o n a l  J o i n t  Com mission in
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1920  and a l bo Iy  t h e  U . S* G e o lo g ic a l  ^Jurvcy a s  w a ter  

m p p ly  P a p er  491 . Subsequen t r e c o r d s  h a v e  b e e n  pub­

l i s h e d  i n  t h e  a t e r  Supply P a p e r s  o f  t h e  U . S . G e o lo g ­

i c a l  Survey and a r e  on  f i l e  i n  t h e  o f f i c e  o f  tPie S t a te  

E n g in e e r .

9 .  An i n s p e c t i o n  o f  th e  r e c o r d s  o f  t h e  f lo w  o f  

M ilk  R iv e r  a t  H avre w i l l  show t h a t  i t  may n o t b e  r e l i e d  

up on  t o  su p p ly  w a te r  f r o  . n a t u r a l  f lo w  to  o t h e r  c la im ­

a n t s  a f t e r  t h e  125 s e c o n d - f o o t  d e c r e e  o f  t h e  P o r t  J e l k -  

nap I n d ia n  R e s e r v a t io n  i s  a l lo w e d  f o r .  In  a  fe w  y e a r s  

an  am p le r u n - o f f  o c c u r e d , b u t p r a c t i c a l l y  a lw a y s  in  J u ly  

u s u a l l y  in  J u n e , and som etim e* in  A p r i l  and May t h e  

su p p ly  w as in a d e c u a t e .  The la n d s  o f  t h e  d i s t r i c t  w ou ld  

h a v e  s u f f e r e d  from  d r o u th  i f  t h e  o w n e r s  h a d  n o t  ta k e n  

a d v a n ta g e  o f  t h e  e a r ly  r u n - o f f  o f  T h ir t y m i le  ; r e e k . T h is  

a tr r ,m  h  a a r a ia a g e  a r e a  o f  a b o u t 1 7 6  sq u a r e  m i l e s ,  

a b o v e  t h e  H arlem  C anal b u t no r e c o r d s  o f  i t s  r u n - o f f

a r e  a v a i l ;  b l e .  A bout t h r e e - f o u r t h s  o f  th e  la n d  o f  t h e  

d i s t r i c t  r e c e i v e s  e a r ly  w a te r  from  t h i s  s o u r c e  w h ic h  

f r e q u e n t ly  i s  s u f f i c i e n t  t o  I :,3ure c r o p s .

1 0 .  In  o r d e r  t o  in s u r e  an a d e q u a te  w a te r  su p p ly  

f o r  a l l  c r o p s  a t  a l l  t im e s  t h e  H arlem  I r r i g a t i o n  d is ­

t r i c t  w as o r g a n iz e d  f o r  t h e  uurpo ue o f  e n t e r in g  i n t o  a 

c o n t r a c t  w i t h  t h e  U n it e d  S t a t e s  f o r  t h e  d e l i v e r y  o f  

S t .  Ia jy  t o  r a g e  w a t e r .  T h is  c o n t r a c t  was d a t e d  e p -  

t em ber I ,  1 9 2 2 , and w as sup I  e n t a l  to  t h e  V e s te d
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W ater R 8 ^o n t  Got o f  November 29, 1911 . In  th e  

< e te d  W ater R ig h ts  C o n tr a c t  th e  U n ite d  S t a t e s  rec o g ­

n iz e d  th e  p r i o r  r i g h t s  o f  a b o u t 8 , 0 0 0  a c r e s  o f  th e  la n d s  

u n d e r  t h e  o r i g i n a l  c a n a l  and a l s o  o f  o t h e r  l a n d s  w hich 

have b een  t  ken  i n to  th e  d i s t r i c t .  The duty  o f  w a te r  

r e q u i r e d  was s t a t e d  in  th e  c o n t r a c t  a s  I  a c r e - f o o t  p e r  

ojc  p e r  y e t  r  and t h a t  am ount w as c o n s id e re d  a s  b e in g  

a p p u r te n a n t  to  th e  l a n d s .  On t h e  2 8 th  day o f  A p r i l ,

1933, th e  ag reem en t o f  S ep tem ber I ,  1922, a s  w e l l  a s  

th e  t a x e s  l e v i e d  fcy i t s  te rm s  and th e  o r g a n iz a t io n  o f  

th e  d i s t r i c t  w ere a l l  c o n firm ed  a s  b e in g  l e g a l  and  v a l id  

by th e  c o u r t  o f  t h e  1 8 th  J u d i c i a l  D i s t r i c t .

1 1 . W ater r i g h t s  on MiXk R iv e r  h a v e  been  f i l e d  on 

by in d iv id u a l  ow ners and a l s o  in  b e h a l f  o f  th e  New H ar­

lem  I r r i g a t i o n  Compary.  A f i l i n g  f o r  20 ,000  In c h e s  

w as re c o rd e d  J u ly  13 , 1891 , i n  Book I ,  p ag e  244 a t  5 b r t  

B en ton  by V. M. Kennedy an d  a n o th e r  f o r  00 ,000  in c h e s  

on  Bage 4 6  o l Book F by Thos .  II. F v e r e t t  on A p r i l  30, 

1 8 9 5 . However, a s  t h e  la n d  h a s  been  i r r i g a t e d  p r i o r  to  

t a u t  t im e , any r i g h t s  a r e  con s i  e re d  to  b e  b ed on th e  

e a r l i e r  u s e  r a t h e r  th a n  on th e s e  f i l i n g s .  A d e c r e e  o f  

Fefcm aay 9 , 1891 , re c o rd e d  in  Book B, p ag e  89 a l lo w s  th e  

r a i l r o a d  5 0 ,000  g a l l o n s  w h ich  i s  a  n e g l i g i b l e  q u a n t i t y .

A f e d  r a l  d e c r e e  d a te d  A p r i l  21, 1906, a l lo w s  th e  F o r t  

B e lknap  I n d ia n  R e s e rv a t io n  5 ,000  in c h e s  w h ich  i s  con- 

s i  e red  by t h e  l o c a l  la n d  o w n ers  to  b e  a  p r i o r  r i g h t .

- I o -



A d e c r e e  d a te d  Februazy  21, 1896, g r a n t s  r i g h t s  to  t h e  

u s e  o f  T h ir ty  mi I e  C reek  to  a  num ber o f  la n d  ow ners in  

th e  d i s t r i c t .  I t  i s  re c o rd e d  on  p a g e s  222, 223, and 

226 o f  Book B a t  F o r t  B en to n .

1 2 . In  c o n s id e r a t io n  o f  t h e  e a r ly  a p p r o p r i a t i o n  

o f  th e  w a te r  by a c t u a l  u s e ,  e; r ly  f i l i n '  e, t h e  re c o g ­

n i t i o n  o f  u s e  ty  t h e  V e s te d  W ater R ig h ts  C o n t r a c t ,  and 

S u p p le m e n ta l A greem ent o f  S ep tem ber I ,  1922, i t  i s  be­

l i e v e d  t h a t  t h e  d i s t r i c t  h a s  a r i g h t  to  an am ple  supply  

o f  w a te r .

SOIL. IXJTY OF ATRR AHB BR I lW B

1 3 . The s o i l  i s  o f  e x c e l l e n t  q u a l i t y ,  a l th o u g h  

q u i t e  heavy and may b e  c la s s e d  a s  gumbo. The r e q u ir e d  

duty o f  w a te r  h a s  b een  f ix e d  a s  I  a c r e - l o o t  p e r  a c r e ,  

i n  th e  V e s te d  . a t e r  R ig h ts  C o n tra c t  and  t h i s  am ount a p ­

p e a r s  to  be  am ple , a l t h  ugh  f o r  m ore p o ro u s  s o i l s  i t  

w ould be  i n s u f f i c i e n t .  H r, W in f ie ld  H u rs t o f  Z u r ic h , 

f i e l d  man f o r  th e  s u g a r  company, s t a t e s  o n e  i r r i g a t i o n  

o f  from  f o u r  to  s i x  in c h e s  i s  f r e q u e n t ly  am ple f o r  su g a r  

b e e t s  and  two i r r i g a  t i o n s  a r e  a lw ay s s u f f i c i e n t .  T here 

i s  a  re m a rk a b le  freedom  from  d ra in a g e  p ro b le m s . No 

se ep a g e  was o b se rv e d  on th e  two v i s i t s  o f  t h e  S ta te  En­

g i n e e r  and  w i th  c o n tin u e d  eco n o m ica l u se  o f  w a te r  i t  i s  

n o t e x p e c te d  t h a t  se e p a g e  w i l l  c a u s e  t r o u b l e .

FRvSlBi ' ITY (^F I  OJ CT FOR - 1011 BOJOS ARE DESIRED

1 4 . The p r o j e c t  h a s  b een  a  g o in g  co n ce rn  f o r  o v e r
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30 y e a r s .  The W ater U s e r ’ s A s s o c ia t io n  h a s  made a r ­

ran g e m e n ts  to  i n s t a l l  a  limping p la n t  w h ich  w i l l  d e l i ­

v e r  H O  s e c o n d - f e e t  a t  th e  h ead  o f  th e  c a n a l .  F o r t h i s  

th e y  a r e  i n c u r r in g  an  in d e b te d n e s s  o f  approx im  t e l y  

3 0 ,0 0 0 . The e s t im a te s  o f  c o s t  in c lu d e  #17 ,681  f o r  

pum ps, $8 ,100  f o r  h ouse  an d  f i t t i n g s  and  #4, 200 f o r  

t r a n ss iiiss io n  l i n e .  A f te r  t h e  bond i s s u e  h a s  b een  ta k e n  

c a r e  o f  and  t h e  pumping p l a n t  i n s t a l l e d ,  th e  H arlem  

W ater U s e r ’ s A s s o c ia t io n  w i l l  deed  i t s  p ro p e r ty  to  th e  

d i s t r i c t  f o r  a  nom inal c o n s id e r a t i o n .  B e fo re  t h i s  

t r a n s f e r  i s  e f f e c t e d  i t  i s  p la n n e d  to  have  t h e  ow ners 

o f  la n d  n o t h a v in g  w a te r  s to c k ,  p u rc h a s e  i t  a t  p a r .

As t h e r e  a r e  l e s s  th a n  600 su ch  a c r e s  i t  sh o u ld  n o t  be 

d i f f i c u l t  to  a r r a n g e .  The p ro c e e d s  o f  t h e  bond i s s u e  

w i l l  be  u se d  to  pay o f f  t h e  o b l i g a t i o n  in c u r r e d  f o r  

t h e  p u rp o s e  o f  i n s t a l l i n g  t h e  pumps. A ll  p la n s  and  

e s t im a te s  f o r  t h i s  p ro p o se d  im provem ent hav e  b een  c a r e ­

f u l l y  checked  and  ap p ro v ed  by e n g in e e r s  o f  t h e  ion ta n a  

lo w e r  Co: a ry  w h ich  w i l l  f u r n i s h  pow er to  t h e  d i s t r i c t .

The l i f t  w i l l  b e  a b o u t 11 f e e t  and  th e  pow er c h a rg e  

a b o u t 20 c e n t s  p e r  a c r e - f o o t .

1 5 . The pumps to  be  i n s t a l l e d  can  d e l i v e r  230 

a c r e - f e e t  p e r  day o r  6600 a c r e - f e e t  eveiy  30 a y s .  I f  

each  o f  th e  1 1 ,5 7 2  i r r i g a b l e  a c r e s  w ere t o  r e c e iv e  6 

in c h e s  every  t h i r t y  rtpys, t h e r e  w ould be a  leew ay o f  

814 a c r e - f e e t  o r  m ore th a n  12 p e r  c e n t  f o r  se e p a g e
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l o s s e s .  I t  i s  n o t  b e l i e v e d ,  h o w e v e r , t t e . t  t h e  d e e n d  

w i l l  b e  a e  g r e a t  a s  t h i s .  I t  i s  p r a c t i c a l l y  a g r e e d  t h a t  

o n e  a c r e - f o o t  p e r  a c r e  w i l l  b e  t h e  p r o b a b le  maximum 

a n n u a l r e q u ir e m e n t a t  t h e  l a n d .  Sb I f  t h e  maximum o a -  

p a o it y  o f  t h e  pumps w ere  u t i l i z e d ,  t h e  e n t i r e  r e q u ir e ­

m ent c o u ld  b e  d e l i v e r e d  in  a b o u t two m o n th s . T h is  w i l l  

n o t  b e  t h e  c a s e  b e c a u s e  o f  c ro p  r e q u ir e m e n ts  and  f o r  

eco n o m ic  r e a s o n s .  The pow er c h a r g e s  a r e  in  p a r t  b a se d  

on  maximum demand and  a l s o  a t  a  d e c r e a s in g  r a t e  f o r  

e a c h  m on th  o f  s e r v i c e .  C o n seq u e n tly  i t  i s  t o  t h e  ad­

v a n t a g e  o f  t h e  d i s t r i c t  t o  u s e  a s  lo w  and a s  u n i f o r a  a 

c u r r e n t  f o r  a s  many m on th s a s  p o s s i b l e .  The u s e  o f  

T h ir t y m i le  C reek I y  a  m a jo r ity  o f  t h e  la n d  w i l l  a l s o  

m a t e r i a l l y  d e c r e a s e  t h e  demand from  I d l k  d v e r .

1 6 .  The two f o l l o w i n g  p a g e s  a r e  b lu e  p r i n t s  show -

i n  t h e  d i s c h a r g e  o f  t h e  H arlem  C anal a s  m ea su red  n e a r  

i t s  h e a d . The y e a r  1 9 1 8  w as lo w  b e c a u s e  o f  t h e  dam 

h a v in g  b e e n  w aeh ed  o u t .  h u t i n  1 9 1 9 , 1920  and 1 9 2 1  

w a te r  w as s u p p l ie d  t o  1 0 , 980 a c r e s .  T h is  r e c o r d  i s  

sh o w in  g r a p h i c a l l y  i n  t h e  * y d i g r a p h ,  P l a t e  1 1 .  T h ere  

w a s m ore o r  l e s s  w a te r  w a n ted  a t  T h ir t y m i le  C reek  

a p i l lw o y  w h ic h  w as o f  c o u r s e  in c lu d e d  in  t h e  r e c o r d  o f  

t h e  d i v e r s i o n .  The ly d r o g r a p h  i n d i c a t e s  a v ery  u n e v e n  

u s e  o f  w a t e r .  W ith  t h e  pum ping f a c i l i t i e s  a v a i l a b l e  

t h e  u s e  sh o u ld  b e  m ore u n ifo r m . I t  i s  p r o b a b le  t h a t  

t h e  maximum c a p a c i t y  o f  t h e  pumps w i l l  se ld o m  i f  e v e r

b e  r e q u ir e d .
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1 7 .  In  1921  t h e  A s s o c ia t io n  p u r c h a se d  an A u s t in  

o n e - h a l f  y a r d  d r a g l i n e  and  c le a n e d  t h e  n o r th  bank o f  

t h e  c a n a l  from  T h ir t y m i le  C reek up to  th e  h e a d g a te  and  

b a ck  down t h e  s o u th  s i  e f o r  a  d i s t a n c e  o f  f o u r  m i l e s .

I t  i s  p la n n e d  to  c o n t in u e  t h e  c l e a n in g  .h e r e  n e c e s s a x y .  

Mr. . ■}. M id d le to n , C i v i l  E n g in e e r  o f  Chi iod ic, made

a su rv ey  o f  t h e  ca n  I  in  D ecem ber, 1 9 2 5 , and e s t im a t e d  

t h e  c o s t  o f  f i n i s h i n g  t h e  c le a n in g  o f  th e  m a in  c a n a l  

and o f  5 . 4  m i l e s  o f  l a t e r a l s  t o  b e  1 4 ,9 3 0 .  T h is  c l e a n ­

i n '  w i l l  b e  p a id  f o r  by t h e  a n n u a l a s s e s s m e n t s .

1 8 .  The f e a s i b i l i t y  o f  th e  p r o j e c t  i s  a s s u r r e d  

o n ly  i f  i t  i s  known t h a t  t h e  la n d  w i l l  pay t h e  c h a r g e s  

a g a i n s t  i t .  The a n n u a l a s s e s s m e n t s  w i l l  in c lu d e  bond  

i n t e r e s t  and s in k in g  fu n d , o p e r a t io n  nd m a in te n a n c e ,  

p ow er  c h a r g e , s t o r a g e  w a te r  c h a r g e  to  b e  p a id  to  t h e  

U n it e d  t o t e s  by t h e  te r m s  o f  t h e  a g r ee m e n t d a te d

Seu - t em ber I ,  1 9 2 2 , and co u n ty  and s t a t e  t a x e s .

1 9 .  The bond i n t e r e s t  f o r  t h e  f i r s t  y e a r  w i l l  be  

$ 1 ,0 0 0 ,  ( 900 due J u ly  1 0 , 1 9 2 6 , and # 0 0  due Januaxy  

1 0 , 1 9 2 7 ) .  On Jan u ary  1 0 , 1 9 ^ 7 , $ 5 ,0 0 0  w o r th  o f  bonds 

w i l l  b e  r e t i r e d  and  an a ■ i t i o n a l  am ount o f  , 5 ,0 0 0  on  

J u ly  1 0 , 1 9 2 7 . The 1 9 2 5  a s s e s s m e n t  sh o u ld  t  k e  c a r e  

o f  t h e  i n t e r e s t  d u e  J u ly  1 0 , 1 9 2 6 . The 1 9 2 6  a s s e s s m e n t  

sh o u ld  pay t h e  $900  i n t e r e s t  d u e  on  Januaxy 1 0 , 1927  

and t h e  $750  i n t e r e s t  du e Ju ly  1 0 , 1 9 2 7 . T h is  m akes

a t o t a l  t a x  f o r  b on d  i n t e r e s t  and p r i n c i p a l  o f  $ 1 1 ,6 5 0  

t o  b e  a s s e s s e d  f o r  19 26 o r  a p p r o x im a te ly  1 .0 1  p e r  a c r e .



In  1 9 2 7  t h e  i n t e r e s t  c h a r g e  w i l l  b e  #1050  o r  a  r e d u c ­

t i o n  o f  5 c e n t s  p e r  a c r e  and i n  1928  t h e  t a x  f o r  bond 

i n t e r e s t  and p r i n c i p a l  should , b e  $ 1 0 ,4 5 0  o r  a b o u t 90 

c e n t s  p e r  a c r e .

2 0 . A s tu d y  o f  t h e  o p e r a t io n  and m a in te n a n c e  

c o s t s  f o r  o v e r  tw en ty  y e a r s  i n d i c a t e s  t h a t  a b o u t 20 

c e n t s  p e r  a c r e  h a s  b een  a  f a i r  a v e r a g e  e x c e p t  when  

p a y in '  f o r  new dams o r  in  1 9 2 5  when 3 ,5 0 0  w as s p e n t  

on  a new h e a d g a t e  and c o n c r e t e  work a t  T h ir t y m i le  

G reek . A f t e r  t h e  pumping p la n t  i s  i n s t a l l e d  t h i s  

c h a r g e  can  b e  k e p t  t h i s  lo w  e x c e p t  f o r  o c c a s i o n a l  u n -  

f o r s e e n  c o n t i n g e n c i e s  w h ic h  sh o u ld  n o t  c o s t  a  g r e a t  

d e a l .

2 1 . The p o w er  c h a r g e  h a s  b een  c a r e f u l l y  f ig u r e d  

o u t and w i l l  b e  b o u t PO c e n t s  p e r  a c r e  p e r  y e a r .

2 2 . The o p e r a t io n  c h a r g e  t o  b e  p a id  t o  t h e  

U n ite d  S t a t e s  f o r  d e l i v e r y  o f  s t o r e d  w a te r  w i l l  p r o ­

b a b ly  rem a in  a b o u t 25  c e n t s  p e r  a c r e  a s  i t  h a s  b een  

in  t h e  p a s t .

2 3 . The c o u n ty  and s t a t e  t a x  i s  a b o u t  27 m i l l s  

b a s e d  on  30 p e r c e n t  o f  t h e  a s s e s s e d  v< ! n a t i o n .  The

s a c r.sect v a l u a t i o n  i s  a b o u t 40 p e r  a c r e  so t h e  a v e r ­

a g e  t a x  i s  a b o u t 32  c e n t s .

2 4 . T hus w e h a v e  a t o t a l  t a x  f o r  1 9 2 6  f o r  a l l  

t h e  b o v e  i t e m s  o f  a b o u t $ 1 .9 8  o r  p r a c t i c a l l y  2 p e r  

a c r e .  I f  t h e  c le a n in g  and r e p a i r  o f  th e  c a n a l  i s  a l l



added  to  th e  1 9 2 6  t a x ,  t h e r e  w i l l  be  an  a d d i t i o n a l  

levy  o f  a b o u t $ 1 .3 0  p e r  a c r e ,  o r  a  t o t a l  p e r  a c r e  t a x  

o f  $ 3 .3 0 .  I n  1927 i t  sh o u ld  be a b o u t $ 1 .9 6  p e r  a c r e ;  

i n  1928 fro-a $ 1 .8 5  to  S i . 9 0 . A f t e r  1928 i t  w ould  run  

a c c o rd in g  to  t h e  above  a s su m p tio n e  97 c e n ts  o r  p r a c ­

t i c a l l y  $1 p e r  a c r e  in c lu d in g  t h e  s t a t e  and county  

t a x e s  o r  65 c e n ts  p e r  a c r e  f o r  o n ly  th e  i r r i g a t i o n  t a x .  

T here  w i l l  be a  re fu n d  o f  20 p e r  c e n t  o f  th e  pow er r e ­

c e i p t s  e ac h  y e a r  u n t i l  th e  c o s t  o f  th e  t r a n s m is s io n  

l i n e  h a s  been  re fu n d e d  to  th e  d i s t r i c t .  T h is  w i l l  

amount to  a b o u t 4 c e n t s  p e r  a c r e  and w i l l  h e lp  a  l i t t l e  

to  re d u c e  th e  t o t a l  c h a rg e .

25. A c o n s id e r  t i o n  o f  th e  h ig h ly  im proved s t a t e  

o f  developm en t i n  t h i s  d i s t r i c t  l e a d s  one to  b e l i e v e  

t h a t  th e  above  t a x e s  can be  met w i th o u t  t r o u b l e .  I t  

mgy be seen  by th e  map, P l a t e  I ,  t h a t  no p a r t  o i  th e  

d i s t r i c t  i s  o v e r  3i  m i le s  from  a  s h ip p in g  p o i n t ,  w h ich  

p e rm i ts  r a i s i n g  h ig h  r i c e d  c ro p s .  I t  may p ro v e  w is e  

t o  borrow  from  t h e  l o c a l  s o u rc e s ,  fu n  s to  f in a n c e  th e  

r e p a i r  o f  t h e  d i t c h  an - sp re a d  th e  p ay m n -ts  o v e r  s e v e r ­

a l  y e a r s  o r  t h e  work may be  s p re a d  o v e r  s e v e r a l  y e a r s  

w h ic h  w ould l i g h t e n  th e  paym ent f o r  t h e  f i r s t  y e a r .  An 

a p p ro x im a te  c ro p  e s tim  t e  o f  th e  d i s t r i c t  f o r  19 25 

fo l lo w s :

Crop A cres  Y ie ld  V alue  T o ta l  V alue
p e r  u n i t  p e r  a c re

A l f a l f a  2 ,000  2$ t o n s  $ 6 15 30 ,000
B lue  J o i n t  hqy 3 ,0 0 0  I  " 12 12 36,000
Wheat 3 ,000  25 b u . I  25 75,000
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Crop A cres  Y ie ld
p e r

S ugar t ie e ta  1 ,0 0 0
P o ta to e s ,  c o m  
b e a n s , e t c ,  2 ,000
P a s tu r e  500

T o ta l  1 1 ,500

V alue t o t a l  V alue
u n i t  p e r  a c r e

80 : 8 0 , ooo

30 60 ,000
18  6 ,000  
25 287,000

%%ile th e  above  e s t im  t e  may a p p e a r  a l i t t l e  h ig h  f o r

th e  p a s tu r e  o r  b lu e  j o i n t  hay, i t  i s  low  f o r  w heat a t  

t h e  p r e s e n t  p r i c e  and  m y  b e  c o n s id e re d  re a so n  h i e .  I t  

seem s p ro b a b le  t h a t  t h e  t a x e s  w il l  be m et without d i f ­

f i c u l t y .  T here  a r e  54 la n d  ow ners o f  w h ich  6 a r e  non­

r e s i d e n t s .  A num ber r e n t  p o r t i o n s  o f  t h e i r  fa rm s , so 

t h a t  t h e r e  a r e  a b o u t 100 fa rm e rs  on th e  l a n d .

26 . The t o t a l  am ount o f  m o rtg a g e s  a g a i n s t  th e  

d i s t r i c t  h a s  b e e n  e s t im a te d  a t  $ 1 1 6 ,000  o f  w h ic h  70 .900  

a r e  f e d e r a l  Fram L o an s . A num ber o i  mor t g a g f 0 "u,u 

p a id  and th e  coun ty  r e c o r d s  d id  n o t  show them  s a t i s f i e d  

w hen t h e  e s t im a te  w as m ade. Some paym ents h a v e  b e e n  

made on o t h e , s  and  n o t r e c o rd e d .  So i t  i s  p ro b a b le  

t h a t  th e  m o rtg a g e s  o u ts ta n d in g  a r e  l e s s  th a n  10 p e r  

i r r i g a b l e  a c r e .  T h is  sh o u ld  be  r e t i r e d  w ith o u t  g r e a t  

d i f f i c u l t y  in  a d d i t i o n  to  p a y in ' o t h e r  t a x e s .

27. The o n ly  o b l i g a t i o n  a g a in s t  th e  d i s t r i c t  la n d s

w h ic h  h a s  n o t  b e en  m en tio n e d  i »  t h e  c o n s t r u c t io n  c h a rg e  

f o r  t h e  S t .  Mary s to ra g *  w a te r .  The d i s t r i c t  l a n d ,  a r e  

l i a b l e  f o r  t h e i r  s h a re  o f  t h e  c o s t  o f  t h e  s to r a g e  w orks 

w h ic h  i t  was supposed  w ould  be  &12.50 p e r  a c r e .  I t  i s
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p ro b a b le  t h a t  no paym entb w i l l  b e  r e q u e s te d  u n t i l  a l t e r  

t h e  p r e s e n t  bond i s s u e  i s  p a id  u p , and  th e  te rm s  o l  r e ­

paym ent w i l l  p ro b a b ly  b e  on  th e  b a s i s  o i  th e  low r a t e  

o f  repaym ent w ith o u t  i n t e r e s t .  T h is  sh o u ld  n o t p ro v e  

bu rdensom e, even  when added  to  th e  p ay m en ts  f o r  t a x e s  

o u t l i n e d  in  p a ra g ra p h  24.

28. The f i g u r e s  g iv e n  th u s  f a r  in  t h i s  r e p o r t  a r e  

b a se d  on an  i r r i g a b l e  a re a  o f  1 1 ,5 7 2  a c r e s .  In c lu d e d

in  t h i s  a r e  t h r e e  t r a c t s  n o r th  o f  th e  can I  w ith  a  t o t a l  

o f  200 i r r i g a b l e  a c r e s  w hich  a r e  now b e in g  i r r i - a t e  I, 

b u t  h a v e  n o t b een  l e g a l l y  in c lu d e d  in  th e  d i s t r i c t .

S te p s  a r e  b e in g  t a k e n  t o  h av e  t h e  i n c l u s i o n s  made a t

an  e a r ly  d a te .

MAKT T VATK- £V I  KIuATIQK GYSTK^

29. The m ark e t v a lu e  o f  th e  i r r i g a t i o n  sy s tem  may 

b e  c o n s id e re d  a s  t h e  p r e s e n t  c o s t  p l u s  t h e  c o s t  o f  th e  

pum ping i n s t a l l a t i o n  o r  $ 1 4 0 ,0 0 0 .

Tf&RKKT VALUK QF TAKDS IN THK QIA T P T.

30 . The a s s e s s e d  v a lu e  o f  th e  d i s t r i c t  la n d s  i s  

a b o u t $40 p e r  a c r e .  The la n d  h a s  s o ld  a s  h ig h  a s  40 

w ith o u t  a  w a te r  r i g h t  and i t  i s  c o n s id e re d  ty  d i s t r i c t  

o f f i c i a l s  t h a t  $55 i s  a  f a i r  v a lu e  to  p l a c e  on i r r i g a t ­

ed l a n d s  w ith o u t im p ro v em en ts . We have no r e l i a b l e  

e s t im a te  o f  th e  v a lu e  o f  im provem en ts b u t th e y  a r e  sud-  

s t a n t i a l .  I t  i s ,  how ever, c o n s e r v a t iv e  t o  p la c e  a 

m a rk e t v a lu e  o f  $40 p e r  a c r e  o r  t h e  a s s e s s e d  v a lu a t i o n  

on t h e  l a n d .  T h is  w ould am ount to  $ 4 6 2 ,8 8 0  f o r  1 1 ,5 7 2

i r r i g a b l e  a c r e s .



Tr-LzlTlON Q X  PNOPC SNU BONDS TO MAKTT VAlUE

31 , The sum o f  t h e  v a lu e s  l i s t e d  in  p a ra g ra p h s  

29 and 30 i s  $ 6 0 2 ,8 8 0 . S ix ty  p e r  c e n t  o f  t h i s  t o t a l  

i s  3 6 1 ,7 2 8 , w h ich  a c c o rd in g  to  law  i s  t h e  maximum 

amount T or w hich  toon s m y  toe i s s u e d .  As th e  p ro p o se d  

i s s u e  am oun ts to  on ly  # 3 0 ,0 0 0 , i t  i s  e v id e n t  t h a t  t h e r e  

i s  t u p le  s e c u r i ty  toe In d  th e  b o n d s ,

NP ,'PU A1'A lT TA NQR C IT T O  -TION

32 . Ne f in d  th f i t  th e  fo llo w in g  t h i r t y  bonds o f  

Pe o i n a t io n  o f  o n e  th o u sa n d  d o l l a r s  (: 1 ,0 0 0 ) e a c h , 

d a te d  Jan u ary  1 0 , 1926, and  b e a r in g  I n t e r e s t  a t  t h e  

r a t e  o f  6 p e r  c e n t  (6^) p e r  annum, a r e  a v a i l  tole f o r  

c e r t i f i c a t i o n *

Number o f  Bonds a t e  o f  M a tu r ity

I  to  5 . . .  .........................Jan u ary  10 , 1927
6 to  1 0 .......................... Ju ly  10, 1 2 ?
I I  to  15 . . . . . . .  . Jan u ary  10 , 1958
16 to  2 0 .......................... Ju ly  10, 19 20
21 to  25 . . . . . . .  . Jan u ary  10 , 1929
26 to  30 . . . . . . .  . Ju ly  10 , 1929

IKTIO AT ION DISTRICT BOND CCS ISSIO ifI

(S ig n ed ) C. S.

(S ig n ed ) L . A.

(S ig n ed ) Jay Q

HNIDFL S ta te  n g in e e r  

i 'b o t A tto rn e y  G e n e ra l  

. L a rso n  S ta te  x am in er
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I n d iv id u a l  A creage  A greem ents

A f r e q u e n t  so u rc e  o f  d i s p u te  on i r r i g a t i o n  p r o ­

j e c t s  i s  t h e  amount o f  l a n d  a c t u a l l y  i r r i g a b l e  i n  ary  

i n d iv id u a l  h o ld in g .  In  t h e  c a se  o f  th e  H a r lm  d i s t r i c t  

t h i s  m a t t e r  w as s e t t l e d  ty  th e  la n d  ow ners s ig  in g  a g re e -  

' t e n t s .  A s& unle i s  sliown a s  W i i b l t  11 i n  p o c : r t .  Own­

e r s  o f  a p p ro x im a te ly  9000 a c r e s  h av e  s ig n e d  t h e s e  a g re e ­

m en ts , and  t h e r e  h a s  n e v e r  been  apy c o n t r o v e r t  o v e r  

a o r e , \ :e  f i g u r e s .

C o n d itio n  o f  C anal

As may be  se e n  Iy  th e  by d ro g ra p h , e x h ib i t  2, th e  

can  I  h a s  d i v e r t e d  a s  tuch a s  98 seenn - f e e t .  T M e h a s  

b een  e q u a l le d  i n  r e c e n t  y e a r s  a s  shown by in co  p l e t e  

r e c o r d s  o f  t h e  H i lk  R iv e r  P r o j e c t .  S in ce  th e  d i s t r i c t  

p i r n s  on c o n tin u in g  th e  u s e  o f  i t s  d rag  l i n e  f o r  c le a n ­

ing  th e  c a n a l ,  t h e r e  i s  no d o u b t t h a t  i t  w i1I  hav e  s u f ­

f i c i e n t  c a p a c i ty  t o  supply  d i s t r i c t  l a n d s .  The u p p e r  

p o r t i o n ,  w hich  h a s  been  r e c e n t ly  c le a n e d , h a s  c o n s id e r ­

a b le  e x c e s s  c a p a c i t y , w h ile  c e r t a i n  s e c t i o n s  lo w e r down 

r e q u i r e  some c le a n in g .

The c a n a l  h a s  a  r a t h e r  low g r a d e ,  i t  b e in g  .000  2 

f o r  th e  g r e a t e r  p a r t  o f  i t s  l e n g th ,  and a b o u t .C '03 in  

some p l a c e s .  T h is  c u s e s  a  low v e l o c i t y ,  w h ich  p ro b ab ly  

i s  c n t i c iv e  to  t h e  g ro w th  o f  w il lo w s  and heavy d e p o s i­

t i o n  o f  s i l t .  L oca l e n g in e e r in g  s t u d i e s  h av e  u se d  th e
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c o e f f i c i e n t  *n* in  R u t t e r ' s  f o m u l a  a s  .0 2 b  and  .0 3 0 .  

T h is  irnjy b e  d u e  to  t h e  r e t a r d in g  e f f e c t  o f  t h e  w i l l o w s  

b e e  u s e  I h a v e  fou n d  can, I s  in  s i m i l a r  s o i l ,  b u t  w it h  

s t e e p e r  g r a d e s  t o  r e q u ir e  c o e f f i c i e n t :  o f  from  .0 2 0  

t o  .0 2 5

Pumping I n s t a l l a t i o n

Jtunp H o u s e .—  The m t e r  U s e r ' s  A s s o c i a t i o n  e m p lo y ed  

B ir d  a m  Van T e y l in g e n ,  A r c h i t e c t s ,  o f  G rea t f b l l s  to  

d e s ig n  t h e  pump h o u s e .  ::ee d r a w in g s , e x i i i b i t s  3 and 4 

in  p o c k e t  f o r  d e t a i l s  o f  d e s i g n .  I t  r  a t e  on  4 ‘"-10  

in c h  p i l e s ,  c o n t a in s  a b o u t 140  c u L ic  y a r d s  o f  co e r o t e  

1 5 4 6 0  poun s  o f  s t e e l  and 2500 b oard  f e e t  o f  lu m b e r .  

The 2 f o o t  c o n c r e t e  f l o o r  w as d e s ig n e d  t o  w it h s t a n d  

a y d r o s t a t i c  p r e s s u r e  o f  900  p ou n d s p e r  sq u a re  f o o t .  

I t  w i l l  b e  n o t e d  on  x h i b i t  3 , s e c t i o n  A -A , t h a t  a  

sump i s  p r o v id e d  w i t h  f l o a t  t o  a u t o m a t ic a l ly  s t a r t  a  

2k  i  ch  c e n t r i f u  v I  pump when n e c e s s a r y  t o  rem ove  

s e e p a g e  o r  o t h e r  w a t e r .  The b u i ld in g  w as e r e c t e d  Iy  

a  l o c a l  c o n t r a c t o r  and c o s t  5 2 5 0 . The a r c  l i t e c t a  

w e re  p a id  4 0 0  f o r  t h e i r  d e n i :n s . C o n s tr u c t io n  s t a r t ­

ed fe b r u a iy  2 7 , and t h e  c o n c r e t e  o f  t h e  bxu w as

a l l  p o u red  by A p r il  1 0 .  S ee  p h o to s  f o r  v ie w s  o f  t h e

b u i l d i n g .

Pow er l i n e  and  Pow er R a te s .—The n ta n a  Pow er Co any

h a s  c o n s t r u c t e d  t h e  p o w er  l i n e  to  t h e  pump h o u s e  from
,

i t s  r e c e n t ly  c  n s t r u c t  ed  50000 v o l t  l i n e  b e tw een  

C h in ook  and M a lta .  The c o s t  o f  t h e  &/B m i l e  b r a n c h  

l i n e  and s u b s t a t i o n  in c lu d in g  t r a n s f o r m e r  w as S450C l|
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T h is  w as ad v an ced  Vy th e  w a te r  u s e r s ,  b u t w i l l  be r e ­

fu n d ed  by t h e  pow er co ap a iy  a t  a  r a t e  o f  20 p e r c e n t  o f  

th e  g r o s s  incom e from  th e  3 in e  each  y e a r  u n t i l  p a id  

b a c k , i f  p r e s e n t  p r o p o s a ls  a r e  c a r r i e d  o t ,  The pow er 

r a t e s  c h a rg ed  a r e  i n  a c c o rd a n c e  w ith  an  a g re em e n t em­

body in g  th e  f o l l o w i n ’ se h ed u e l*

IiO MJTqmiM OHATCK 

Pow er C harge

The m onth ly  pow er c h a rg e  u m l l  be  t h e  p ro d u c t o f  

t h e  c o n n e c te d  lo a d  in  h o rse p o w e r and th e  r a t e  p e r

h o rse p o w e r mo t h a s  shown by th e  fo llo w in g sc  e d u le :

1 s t n  i n t h ’ s s e r v ic e  . . 2* 50 p e r  h o rse p o w e r

2nd ft W # * 2 .00 If W

3rd If ft » * 1 .5 0 * ft

4 th ft ft 1 .2 5 If ft

b th « «1 1 .0 0 n «

6 th SI H .7 5 # 9t

7 th ft ft .60 9» ft

8t h It f t .5 5 W

9 th ft - « • • .50 # #

IO th ft ft • • .4 5 ft n

I l t h * ft • • .4 5 ff n

1 2 th fl SI

:nei%y

• • » •  •45

Char&e

N ft

The m onth ly energy c h a rg e s h a l l be th e num ber o f

k i lo w a t t - h o u r s  u se d  m u l t i p l i e d  Vy th e  r a t e  p e r  k i lo w a t t

h o u r  f o r  t h e  pow er c h a rg e  a p p ly in g  'u r in g  t h a t  m onth

in  a c c o rd a n c e  w ith  t h e  f o l i o  w in- cab# u l e :
2.9



HP R a te  p e r
KW Hr

HP R a te  p e r  
KW Hr

I . . 3 5 « . . . 0 1 4

2 . . 5 0 ..............0 1 1 6

3 . . 7 5 . . . .  .0 0 9 8

5 . . 1 0 0 .............. 0 0 8 7

7 * .............. 0 2 3 1 2 5 . . . .  .0 0 8 0

1 0 . . . .  . 0  21 1 5 0 ..............0 0 7 4

1 5 . . . .  .0 1 9 1 7 5 .............. 0071

2 0 . . . .  .0 1 7 200 . . . .  .0 0 6 8

2 5 . . . .  .0 1 6 3 6 6 . . . .  .0 0 6 1

# # # # # # # # # # # # # # # # # # #

Pianpa and M o t o r s . - -  The p r i n c i p a l  pumps a r e  two 

s i n g l e  s t a g e  d o u b le  a u c t io n , De L a v a l pumps a s  d e ­

s c r ib e d  i n  th e  f o l l o w i n g  p r o p o s a l - c o n t r a c t  and 

s p e c i f i c a t i o n s .

30



S.
D

.8
46

P r o p o s a l - C o n t r a c t  

D e  L a v a l  St e a m  T u r b i n e  C o m p a n y

T r e n t o n ,  N. J.

Proposal JVo. Date 12, 21 1926

T o H a r le m  w a ter  U s e r s  A ssn
( H e r e in a f t e r  ca l l ed  t h e  P u r c h a s e r )

H arlem t M ont.

C H c  O c  Q t e ^ t T l  C u r H l l i e  C o t t i p * l t i y  ( h e r e in a f t e r  c a l l e d  t h e  C o m p a n y )  p r o p o s e s  t o  fu r -
n i s h  t h e  P u r c h a s e r ,  f. o .  b . c a r s  a s  s p e c if ie d , t h e  f o l l o w i n g  a p p a r a t u s ,  m a c h in e r y  o r  m a t e r i a l s  ( h e r e in a f t e r  
t e r m e d  m a c h i n e r y ) , w h ic h  is  f u r t h e r  d e s c r ib e d  in  t h e  s p e c i f i c a t io n s  h e r e to  a t t a c h e d  a n d  m a d e  a  p a r t  h e re o f ,  
s u b j e c t  t o  t h e  s t a t e d  c o n d i t i o n s :

2 - S i n g l e  S t a g e ,D o u b le  S u c t io n ,  3 6 " a u c t io n  30" d i s c h a r g e  
d e s ig n e d  t o  d e l i v e r  2 5 ,0 0 0  GeP eM1 a t  12* head  

2-_ Frame. F worm g e a r s  7£ to  I  r a t i o  f o r  1 00  HeP e 
2 -  1 0 0  HePe , 3 p h a s e ,  60 c y c l e ,  2200  v o l t , 1 7 5 0  rpm GE m otoiB  .  
2-» 1 0 0  HePe hand c o m p e n sa to r s  f o r  s t a r t i n g  m o to r s ,
2 -  B e d p la t e s  c o m p le te  
4 -  F l e x i b l e  c o u p l in g s
I -  I*  d i r e c t  c o n n e c te d  m o to r  d r iv e n  pump, g la n d  s e a l ,
1 #  24-" d o u b le  s u c t i o n  pump a r r a n g e d  f o r  m o to r  d r i v e  
I -  7-J- HeP e 1 7 5 0  rpm GE m o to r  
I -  Vacuum p r im in g  pump and m o to r .
E n g in e e r in g  s e r v i c e  o f  d e s ig n  a s  s p e c i f i e d .
S e r v i c e s  n e c e s s a r y  to  e r e c t  m a ch in ery  i n c l u d i n g  w a g es and 
a l l  n e c e s s a r y  t r a v e l  o f  e r e c t i n g  e n g in e e r .
F r e i g h t  to  Z u r ic h , M ontana,

U n le s s  o t h e r w i s e  sp e c if ie d  t h e  m a c h in e r y  c o v e r e d  b y  t h i s  p r o p o s a l  is  t o  b e  f u r n i s h e d  f. o .  b . c a r s  
T r e n t o n ,  N . J .  D e l iv e ry  t o  t h e  t r a n s p o r t i n g  c a r r i e r  s h a l l  c o n s t i t u t e  d e l iv e r y  t o  t h e  P u r c h a s e r ,  a n d  i f  t h e  
d e l iv e r y  s p e c if ie d  a n d  c o v e r e d  b y  t h e  p u r c h a s e  p r ic e  is  o t h e r  t h a n  t h e  p o i n t  o f  s h i p m e n t  t h e  P u r c h a s e r  is  t o  
p a y  t h e  f r e i g h t  a n d  c h a r g e  s a m e  t o  t h e  C o m p a n y .

T h e  m a c h in e r y  s h a l l  b e  i n s t a l l e d  b y  a n d  a t  t h e  e x p e n s e  o f  t h e  P u r c h a s e r ,  u n le s s  o t h e r w i s e  e x p r e s s ly  
s t i p u l a t e d .  I f  t h e  C o m p a n y  f u r n i s h e s  a n  e n g in e e r  t o  s u p e r i n t e n d  t h e  e r e c t io n  a n d  s t a r t i n g  o f  a n y  m a c h in e r y  
f o r  t h e  P u r c h a s e r  p a y m e n t  f o r  h is  s e r v ic e s  is  t o  b e  m a d e  b y  t h e  P u r c h a s e r  a t  t h e  r a t e  o f  $  C O n t f a O t  d a y ,  
in c lu d in g  th e  t r a v e l i n g  t im e  a n d  p lu s  a l l  p r o p e r  e x p e n s e s  o f  s a i d  m a n .  A n y  m a n  s u p p l ie d  b y  th e  C o m p a n y ,  
in  a n y  c i r c u m s ta n c e s ,  s h a l l  b e  u n d e r s t o o d  t o  b e  e m p lo y e d  b y  t h e  P u r c h a s e r .

I t  is  i n t e n d e d  t h a t  t h e  m a c h in e r y  is  t o  b e  f r e e  f r o m  l a t e n t  d e fe c ts  in  m a t e r i a l  a n d  w o r k m a n s h i p ,  a n d  
s h o u ld  a n y  p a r t  o f  i t  b e  f o u n d  w i t h i n  n in e ty  d a y s  f r o m  t h e  t im e  o f  s t a r t i n g  t o  h a v e  b e e n  d e fe c t iv e  a t  t h e  t im e  
f u r n i s h e d  t h e  C o m p a n y  w ill  r e p a i r  o r  r e p la c e  s a id  p a r t  f .o .b .  i t s  W o r k s ,  p r o v i d e d  t h e  o r i g i n a l  p a r t  is  r e t u r n e d  
t o  t h e  C o m p a n y ’s W o r k s  f r e ig h t  p r e p a i d  a n d  i t s  i n s p e c t io n  m a y  e s t a b l i s h  t h e  c la im .  N o  a l l o w a n c e  w i l l  b e  
m a d e  f o r  r e p a i r s  o r  a l t e r a t i o n s  u n le s s  m a d e  w i t h  t h e  C o m p a n y ’s  w r i t t e n  c o n s e n t  o r  a p p r o v a l .

W i t h o u t  r e l i e v in g  t h e  P u r c h a s e r  f r o m  t h e  o b l i g a t i o n  t o  m a k e  p a y m e n t  a s  p r o v id e d  f o r  a n d  w i t h o u t  
re fe re n c e  t o  t h e  f o r m  o f  in v o ic e  t h a t  m a y  b e  u s e d  b y  t h e  C o m p a n y ,  i t  is  a g r e e d  t h a t  t h e  t i t l e  t o  t h e  m a c h in e r y  
f u r n i s h e d  s h a l l  r e m a i n  in  t h e  C o m p a n y  u n t i l  t h e  p u r c h a s e  p r ic e  ( in c lu d in g  a n y  e x t e n s io n s  o f  p a y m e n t ,  
w h e t h e r  e v id e n c e d  b y  n o t e  o r  o t h e r w i s e )  s h a l l  h a v e  b e e n  fu l ly  p ® d  in  c a s h ,  a n d  t h e  m a c h in e r y  s h a l l  r e m a in  
t h e  p e r s o n a l  p r o p e r t y  o f  t h e  C o m p a n y ,  w h a t e v e r  m a y  b e  t h e  m o d e  o f  i t s  a t t a c h m e n t  t o  r e a l t y  o r  o t h e r  p r o p ­
e r t y ,  u n t i l  f u l ly  p a i d  f o r  in  c a s h  ; a n d  th e  P u r c h a s e r  a g r e e s  t o  p e r f o r m  a l l  a c t s  w h ic h  m a y  b e  n e c e s s a r y  t o  p e r ­
fe c t  a n d  a s s u r e  r e t e n t i o n  o f  t i t l e  in  t h e  C o m p a n y .  I n  c a s e  o f  f a i l u r e  b y  t h e  P u r c h a s e r  t o  m a k e  a n y  p a y m e n t  
w h e n  d u e  i t  is  e x p r e s s ly  u n d e r s t o o d  t h a t  i t  s h a l l  b e  o p t i o n a l  w i t h  t h e  C o m p a n y  t o  t a k e  e x c lu s iv e  p o s s e s s io n  
o f  t h e  m a c h in e r y  w h e r e v e r  f o u n d  a n d  r e m o v e  s a m e  w i t h o u t  l e g a l  p r o c e s s ,  a n d  t h a t  a n y  p a y m e n t s  w h ic h  m a y  
h a v e  b e e n  m a d e  o n  a c c o u n t  o f  s a m e  s h a l l  b e  r e t a i n e d  b y  t h e  C o m p a n y  a s  l i q u i d a t e d  d a m a g e s ,  w i t h o u t  p r e ­
ju d i c e  t o  i t s  r i g h t  o f  r e c o v e r y  o f  f u r t h e r  o r  o t h e r  d a m a g e  i t  m a y  s u f fe r  f r o m  a n y  c a u s e .

B . —  :—........ - . -  ---------  — -------- a
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F i r e  i n s u r a n c e  in  a n  a m o u n t  s u f f ic ie n t  t o  p r o t e c t  t h e  C o m p a n y 's  i n t e r e s t  in  t h e  m a c h in e r y  is  t o  be  
t a k e n  o u t  a n d  m a i n t a i n e d  b y  t h e  P u r c h a s e r  u n t i l  s a m e  m a y  h a v e  b e e n  fu lly  p a id  f o r  in  c a s h ,  a n d  s u c h  p o l ic ie s  
o f  i n s u r a n c e  a r e  t o  b e  m a d e  p a y a b l e  t o  t h e  C o m p a n y  a s  its" i n t e r e s t  m a y  a p p e a r  a t  t h e  t im e  o f  lo s s ,  t h e  P u r ­
c h a s e r  t o  a s s u m e  a l l  l o s s  r e s u l t i n g  f r o m  f ire  t h a t  t h e  C o m p a n y  m a y  n o t  r e c o v e r  t h r o u g h  s u c h  in s u r a n c e .

I f  p a r t  o f  t h e  m a c h in e r y  is  t o  b e  s h ip p e d  in  a d v a n c e  o f  a l l  o f  i t ,  o r  m a y  b e  s o  s h ip p e d  b y  d i r e c t i o n  o f  
t h e  P u r c h a s e r  o r  w i t h  t h e  P u r c h a s e r ’s  a p p r o v a l ,  p r o p o r t i o n a t e  s e t t l e m e n t  s h a l l  b e  m a d e  t h e r e f o r  in  a c c o r ­
d a n c e  w i t h  t h e  sp e c if ie d  t e r m s ;  a n d  i f  s h i p m e n t  o r  a n y  o t h e r  a c t  o r  c o n d i t i o n  a f f e c t in g  p a y m e n t  f o r  t h e  
m a c h in e r y  o r  a n y  p a r t  t h e r e o f  s h a l l  b e  d e la y e d  o n  a c c o u n t  o f  t h e  P u r c h a s e r ,  p a y m e n t  t h e r e f o r  s h a l l  b e c o m e  
d u e  a s  i f  s h i p m e n t  h a d  b e e n  m a d e .  In  c a s e  o f  d e la y  in  s h i p m e n t  a t  t h e  i n s t a n c e  o f  t h e  P u r c h a s e r  a  r e a s o n ­
a b le  s t o r a g e  c h a r g e  w il l  b e  m a d e  b y  t h e  C o m p a n y ,  a n d  s u c h  s t o r a g e  s h a l l  b e  a t  t h e  r i s k  o f  t h e  P u r c h a s e r .

I t  is  u n d e r s t o o d  t h a t  t h e  s p e c i f i c a t io n s  h e r e t o  a t t a c h e d  a r e  a  s t a n d a r d  f o r m  c o v e r in g  t h e  C o m p a n y ’s 
m a c h in e r y  o f  s u b s t a n t i a l l y  i d e n t i c a l  t y p e  a n d  c h a r a c t e r  a n d  t h a t  th e r e  m a y  b e  i m m a t e r i a l  v a r i a t i o n s  t h e r e ­
f r o m  in  t h e  d e t a i l s  o f  d e s ig n  a n d  c o n s t r u c t i o n  o f  a n y  p a r t i c u l a r  m a c h in e .  " A ls o  t h a t  t h e  C o m p a n y  r e s e r v e s  
t h e  r i g h t  t o  m a k e  s u c h  c h a n g e s  in  d e t a i l s  o f  d e s ig n ,  c o n s t r u c t i o n ,  a r r a n g e m e n t  o r  e q u ip m e n t  o f  i t s  m a c h in e r y  
t o  b e  f u r n i s h e d  h e r e u n d e r  a s  s h a l l ,  in  i t s  j u d g e m e n t ,  c o n s t i t u t e  a n  im p r o v e m e n t  o v e r  s u c h  f o r m e r  p r a c t i c e  a s  
m a y  b e  s h o w n  o r  d e s c r ib e d  in  t h e  a t t a c h e d  s p e c i f i c a t io n s .

T h e  s p e c if ie d  s h ip m e n t ,  o r  e r e c t io n  i f  s p e c if ie d , is  s u b j e c t  t o  a n y  d e la y  o n  t h e  p a r t  o f  t h e  P u r c h a s e r  in  
s u p p ly in g  t h e  C o m p a n y  w i t h  n e c e s s a r y  d a t a  o r  a n y  c h a n g e s  th e r e in  a t  th e  P u r c h a s e r ’s  i n s t a n c e ,  a n d  t o  d e ­
l a y s  c a u s e d  b y  f ire s , f lo o d s ,  s t r i k e s ,  a c c id e n ts ,  c iv i l  o r  m i l i t a r y  a u t h o r i t y ,  o r  a n y  o t h e r  c a u s e  b e y o n d  th e  
C o m p a n y ’s  r e a s o n a b l e  c o n t r o l .  I n  n o  c i r c u m s t a n c e s  s h a l l  t h e  C o m p a n y  b e  l i a b le  f o r  s p e c ia l  o r  c o n s e q u e n t ia l  
d a m a g e s .  T h e  t a k i n g  o f  a n y  m a c h in e r y  b y  t h e  P u r c h a s e r  f r o m  th e  t r a n s p o r t i n g  c a r r i e r  s h a l l  c o n s t i t u t e  a  
w a i v e r  o f  a n y  c l a im  in  r e s p e c t  t o  d e la y .

price: The price of the said machinery is S e v e n te e n  th o u sa n d  s i x  hundred  
e i g h t  o n e  and n o /1 0 0  Dollars,($ 1 7 6 8 1 .0 0  i

P a y a b le  a s  f o l l o w s  i n  New Y ork p a r  fu n d s ,  5 0 #  upon d e l i v e r y  
s i g h t  d r a f t  a t t a c h e d  to  b i l l  o f  l a d i n g ,  4 0 #  i n  30 d a y s  from  
d a t e  o f  b i l l  o f  l a d i n g  and r e m a in in g  10#  l e s s  f r e i g h t  b i l l s  
p a id  i n  CO d a y s  a f t e r  d a t e  o f  b i l l  o f  la d in g #

S h t p i n c i l t :  T h e  m a c h in e r y  c o v e r e d  h e r e b y  i s  t o  b e  s h ip p e d  w i t h i n  a b o u t  I g  W 6 e k S .

t h e  P u r c h a s e r .

f r o m  th e  d a t e  o f  t h e  C o m p a n y 's  a p p r o v a l  o f  t h i s  c o n t r a c t  a f t e r  a c c e p ta n c e  b y

I n  c a s e  o f  d e la y  b y  t h e  P u r c h a s e r  in  f u r n i s h in g  a n y  r e q u i r e d  i n f o r m a t i o n ,  o r  l a t e r  c h a n g e  in  a n y  o f  t h e  
s p e c i f i c a t io n s  a t  t h e  i n s t a n c e  o f  t h e  P u r c h a s e r ,  s h i p m e n t  w i l l  b e  e x te n d e d  a  r e a s o n a b l e  t im e ,  a c c o r d i n g  t o  
s u c h  d e la y  o r  c h a n g e  a n d  c o n d i t i o n s  in  t h e  C o m p a n y ’s W o rk s .

T h i s  p r o p o s a l  is  m a d e  in  d u p l i c a t e  a n d  s h a l l  b e c o m e  a  c o n t r a c t  w h e n  a c c e p te d  b y  t h e  P u r c h a s e r  in  
w r i t i n g  a n d  t h e r e a f t e r  a p p r o v e d  b y  a n  e x e c u t iv e  o ff ic e r  o f  t h e  C o m p a n y  a t  i t s  H o m e  o ffice . T h e  p e r s o n  s ig n ­
in g  t h e  a c c e p ta n c e  o f  t h i s  p r o p o s a l  f o r  t h e  P u r c h a s e r  h e r e b y  r e p r e s e n t s  t h a t  h e  is  le g a l ly  a u t h o r i z e d  t o  e n t e r  
i n t o  t h i s  c o n t r a c t  f o r  t h e  P u r c h a s e r .  I f  a c c e p te d  a n d  a p p r o v e d  t h i s  c o n t r a c t  s h a l l  b e  u n d e r s t o o d  t o  e m b o d y  
a l l  o f  t h e  u n d e r s t a n d i n g s  b e tw e e n  t h e  p a r t i e s  a s  t o  i t s  s u b j e c t  m a t t e r ,  a n d  s h a l l  n o t  b e  m o d if ie d  o r  a m e n d e d  
e x c e p t  in  w r i t i n g  a u t h o r i t a t i v e l y  s ig n e d  b y  t h e  p a r t i e s .

T h is  p r o p o s a l  is  m a d e  f o r  p r o m p t  a c c e p ta n c e ,  c o n d i t i o n a l  u p o n  e x e c u t iv e  a p p r o v a l  a s  p r o v id e d  f o r ,  
a n d  t h e  p r ic e  o r  p r ic e s  n a m e d  a r e  s u b je c t  t o  c h a n g e  w i t h o u t  n o t ic e .

DE LAVAL STEAM TURBINE COMPANY

Ac c e p t e d  1 2 /2 1  192 5

( P u r c h a s e r  s ig n  here l

T r e n t o n ,  N. J . , . 192

A p p r o v e d
V ice  P r e s i d e n t

S h i p p i n g  I n s t r u c t i o n s  —  M a r k  a n d  s h i p :

T o  b e  F i l l ed  in  b y  t h e  P u r c h a s e r
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Co H arlem  w a te r  U s e r s  A s s o c i a t i o n

Proposal No......................Specification No. Date 1 0 / 9 / 2 5

Special Data:

The company u n d er  t h i s  c o n t r a c t  w i l l  f u r n i s h  s k i l le d m e c h -  
a n i c a l  e n g in e e r  from  t h e i r  f a c t o r y  to  make t h e  i n s t a l l a t i o n  
and th e y  w i l l  f u r n i s h  a l l  n e c e s s a r y  la b o r  i n  a d d i t io n  t h a t  
may b e  n e c e s s a r y .  The work t h a t  i s  Lo b e  d o n e  s h a l l  c o n s i s t  
o f  th e  e r e c t i n g  o f  th e  two l a r g e  u n i t s  c o m p le te  w ith  t h e  
e x c e p t io n  o f  m k in g  Lhe p ip in g  c o n n e c t io n s .  The d i s t r i c t  
th r o u g h  i t s  b u i l d i n g  c o n t r a c t o r  i s  to  u n lo a d  a l l  eq u ip m en t  
fro m  th e  o a r s  and d e l i v e r  i t  upon th e f l o o r  o f  th e  pump 
h o u s e  and i t  i s  f u r t h e r  u n d e r s to o d  t h a t  a  b r id g e  c r a n e  i s  
t o  b e  a v a i l a b l e  f o r  th e  e r e c t i n g  w ork.

Hccompanyuig p rop osa l o f  C , Fe Farmer

The e n g in e e r in g  s u p e r v i s i o n  o f  d e s ig h  w h ich  th e  company i s  
to  f u r n i s h  i s  to  c o n s i s t  o f  th e  d e s ig n  o f  a l l  p ip in g  and  
e l e c t r i c a l  c o n n e c t io n s  and g e n e r a l  la y o u t  o f  th e  p la n t  a s  
to  m e c h a n ic a l  and e l e c t r i c a l  e q u ip m e n t. The d i s t r i c t  i s  to  
em p loy  B ir d  and va n  T e y i in g e n  o f  G t,  F a l l s  to  d e s ig n  th e  
d e t a i l s  o f  th e  pum ping h o u se  and to  p r e s e n t  c o m p le te  draw ­
i n g s .  The c o s t  o f  t h i s  s e r v i c e  i s  to  b e  b a sed  upon and 
s h a l l  b e  J3# o f  th e  c o n t r a c t  p r i c e  o f  h e  h o u s e  and in t a k e  
e x c l u s i v e  o f  m a c h in er y  c o v e r e d  by t h i s  c o n t r a c t .
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Specifications
F O R

De Laval Centrifugal Pump

Accompanying proposal of C* F. Farmer

Co Harlem w ater U sers  Ayvoe l a t i o n ,  

proposal No.------------- Specification No. Date 10/ 9/25

P u m p :  The suction inlet of the pump will be 5 5  __ ...inches in diameter.
The discharge outlet of the pump will be 30 — .inches in diameter.
The pump will be a d o u b l  6  BUG t  i  OH S i n g l e  stage pump.
The pump will be arranged to be driven by WOm i  g e a r  a n d .  m o t o r  

which will be connected to the pump by means of f l  C X l t l l  e  C o u p l i n g s  
Suitable cast iron bed-plate will be furnished for mounting of pump and m o t o r

Operating C ond itions : When operating at a speed of .....2.26 revolutions per
minute, the pump will deliver 2 5 ,0 0 0  U. S. gallons of water per minute, against
a total gage-head, including suction-lift, of 12.... .......... feet, with an efficiency of not
less than @ 4 .......per cent., requiring.........9 0 ,  S  brake horse power to drive it. The
gages are to be located at the pump, and correction is to be made for any difference in 
elevation of gages or other measuring instruments. The suction-lift, corrected to center
of impeller and including friction, is not to exceed___ __fl...... .......... feet. The capacity,
head and efficiency under conditions as specified herein are based on the performance of 
the pump when discharging clear, fresh water at a temperature not exceeding 85 F., and 
at an atmospheric pressure of 30 inches of mercury.

JMatenal o f  p a r t s : The pump will consist of the following principal parts, composed of
materials as specified :

Pump Case and Cover C a st i r o n  Impeller b r o n z e  ..... -....... ..........
Bearings b a b b i t t  Impeller Protecting Rings b r o n z e ........
Shaft S t e e l  Case Protecting Rings .... b r o n z e  .........
Glands__b raB S ............ ........................ Shaft Protecting Sleeves___ bxonZS ........_

Special Data T h i s  u n i t  i s  f u l l y  g u a r a n te e d  a s  to  h e a d , cap  c i t y  
and e f f i c i e n c y  a s  w e l l  a s  w orkm ansh ip  and. raaV r i a l s .  A f t e r  
a s s e m b l in g  t h e  c o m p le te  u n i t  w i l l  b e  t e s t e d  a t  th e  f a c t o r y  
to  d e te r m in e  i f  a l l  g u a r a n t e e s  h a v e  b een  m et and a  c e r t i f i e d  
cop y  o f  th e  t e s t  r e c o r d  w i l l  b e  f u r n i shed  th e  c u s to m e r .

S S P -I CS. M P -I
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Spccificatione
F O R

De Laval Worm Reduction Gear

Accompanying proposal of

Co_________

proposal JVo.______

C , F . Farm er

H a r lem w a te r  U e e r e  A s s o c i a t i o n

Specification f'Jo. Date 10/ 9/25

O p e ra tin g  C o n d i t io n s : Type of Driven Machine...... C e n t r i f u g a l  pum p... .
Method of Drive....Mo t o r  t h r u  g e a r  t o  pum p lay  f l e x i b l e  e o u p l ^ f p
Type of Motor.....KT f o r m  B  G e n e r a l  E le O  t r i  C Current a l t . , .................

H. P. (low speed)   :— .......... R. P. M ....... —..........
H. P. (high speed).1 7 0 0 ...........  R. Pi M ..... ..............

Frame Size—Worm Reduction Gear.....F r a m e  F 1-,...............-........................................
Normal Rated Capacity of Worm Reduction Gear....'..'..:...:...........H. P.
Continuous Rated Capacity of Worm Reduction G elO Q ......... H. P.
at a temperature rise of 56 degrees C. based on an ambient temperature of 25 degrees C. 
normal conditions of ventilation and an altitude not greater than 3300 feet.

Speed of Worm S h aftl7 5 0   .........R. P. M.
Speed of Wheel Shaft... 2 2 6 ...........R. P. M.
Ratio of Speed Reductini?^..............to I

Flexible Couplings w ilh& ve t o  be furnished.
Bed Plate will h a v e  t o .............be furnished.

G e n e ra l D e s c r ip tio n  : The De Laval worm reduction gear represents the highest develop­
ment in the art of worm gear design and manufacture. The tooth parts, shafts, bearings 
and casing are of unusually generous proportions. The design throughout is rugged and 
capable of withstanding heavy duty service over a long period of time with a minimum of 
expense for repairs. In the construction of the gear particular attention has been given 
to making the working parts readily accessible to facilitate inspection in the field. The 
cover and wheel shaft bearings may be removed without disturbing the wheel shaft or 
coupling. To render correct assembly easy for unskilled attendants the gear is furnished 
throughout with tapered dowels.
All parts are made from the best quality of materials especially selected for the partic­
ular duty they perform. Interchangeability is secured by machining the parts to limit 
gages. The foundation bolt holes are jig drilled. Each piece is stamped with a symbol 
number for convenience in ordering or identification.

CClovtII' The worm is made from a low carbon alloy steel forging. The threads are accurately 
cut on the worm shaft after which the piece is carburized and heat treated obtaining a 
hard surface on the worm threads to resist wear, and a soft ductile core to withstand 
shock loads. De Laval worms are treated in electrical furnaces with temperatures main­
tained both electrically and mechanically to within close limits insuring the correct con­
ditions to realize the maximum physical properties of the steel. The ends of the worm
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shafts are drawn to remove brittleness and insure a uniform decrease in hardness from 
the worm threads to the shaft ends. T he worm being the controlling member in a gear 
set must be made with the utmost precision to obtain the maximum efficiency and life. 
De Laval worms are ground all over, especial attention being given to correcting any 
distortion caused by the heat treating process to insure the correct lead. The worm 
threads are accurately ground and highly polished, both operations being performed to 
the true lead on machines especially developed for the purpose. An accurately ground 
worm incorrectly polished will not produce precision gearing or give the best results in 
service.

ttlb e c l : The wheel is made from a phosphor bronze casting as this material gives a low co­
efficient of friction and possesses toughness, elasticity and tensile strength. De Laval 
wheels are made from Virgin Lake Copper and Virgin Straits Tin Phosphorized. The 
rims are chill cast in a dry sand mould to obtain the maximum hardness and prevent 
the formation of eutectoids. Fhe pouring temperatures are carefully watched by means 
of electrical pyrometers, an important feature in obtaining castings that will give the best 
results. In the larger sizes of the reduction gears the rims only are of bronze. These 
rims are shrunk on solid cast iron centers further secured by a number of threaded keys 
riveted in place.
To insure a true pitch line the gear wheel is mounted on the shaft and hobbed on its own 
bearings which eliminates the inaccuracies present in gearing pressed on the shafts after 
generation.
All De Laval worm gears are generated with especially relieved hobs fed in an axial 
plane tangential to the gear. The hobs are designed to produce a tooth formation giv­
ing the maximum of rolling and the minimum of sliding action with the greatest pos­
sible tooth contact resulting in high load capacity.

C a 9 6 : The case consists of two parts separated horizontally in the plane of the center line of 
the wheel shaft by a flat joint, both pieces being made of cast iron, machine tool quality, 
of heavy mill type construction. The castings are thoroughly sand blasted and all sur­
faces exposed to the lubricant coated with an oil and heat resisting compound. Ribs are 
carried between the base and wheel shaft bearings relieving the side walls of the case 
from the bearing loads. The frame is supported by four substantial feet designed to 
obtain air circulation under the case thus gaining additional radiating surface. A large 
oil reservoir is provided in the case with baffles mounted on the bottom to catch and 
prevent the circulation of foreign matter in the lubricant. The wheel shaft bearing seats 
are carefully scraped to alignment and standard size to permit interchangeability of bear­
ings. Large passages are provided for the return of the lubricant to the oil well. A 
slinger is mounted on the wheel shaft to prevent oil escaping. An air vent is provided 
in the filler hole plug.
In the design of the De Laval case an endeavor has been made to keep the machine as 
compact as practical without too great a sacrifice of radiating surface as this directly 
affects the continuous horse power capacity of a worm reduction gear.

ttlonn Shaft ©land: The gland is made from brass, split in a horizontal plane and can be 
readily removed for packing the stuffing box without disturbing the worm shaft coupling. 
The stuffing box is packed with a soft packing.

CClbcel Shaft Gearing: I  he wheel shaft is carried on plain bronze bearings cast of a high 
grade bearing metal giving a low coefficient of friction. The bearings are split so as to 
be easily accessible and can be removed without disturbing the wheel shaft or its coupl­
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ing. The side thrust of the wheel is carried upon a hardened, ground and polished 
steel plate bearing against the bronze face of the wheel shaft bearing.

CUorm S h a f t  Bearing: The worm shaft is mounted on ball bearings selected with a large 
factor of safety. The bearing at the rear of the worm is of the double type particularly 
designed to carry the combined radial and thrust loads encountered in worm gearing. 
This bearing is pressed on the shaft and further held by means of a nut and lock pin. 
The outer races of the bearings are clamped both radially and axially definitely secur­
ing the worm in the case at this point. As this bearing is constructed to carry both 
thrust and radial loads in either direction, the worm may be rotated clockwise or counter 
clockwise without making bearing adjustments. At the forward end of the worm the 
load is carried by a radial ball bearing. This bearing is pressed on the shaft and held in 
place by a lock wire. The outer race is provided with axial clearance in the housing 
permitting the bearing to adjust itself to expansion of the worm eliminating cramping 
action in the bearings. Guards are mounted between the bearings and the worm 
shoulders to protect the bearings from foreign matter. The ball bearings are carried 
in separate housings which protect the case bores from wear. The outer races of the 
bearings are allowed to creep slowly to distribute any wear over the race ways.

O lU ng  S y s te m :  The worm, wheel and bearings are lubricated by a splash oil system. The
oil thrown from the gearing is caught in troughs, cast on the case walls, which feed it 
to the bearings providing ample lubrication. The oil returns to the reservoir through 
large passages provided for this purpose in the castings. The oil reservoir contained in 
the lower half of the case is of unusually large proportions designed to prevent the cir­
culation of sediment and foreign matter with the lubricant. Two oil cocks at the side 
of the case indicate the high and low limits within which the oil level must be carried. 
The oil filling hole provided in the top of the case is closed by a threaded plug. The 
lubricant may be removed when necessary through drains at the side of the case. A 
plate giving lubrication instructions is mounted on each case.

flexible Couplmgo: Unless otherwise stated in this proposal the worm reduction gear will
be furnished with De Laval flexible couplings connecting the worm shaft to the motor 
and the gear shaft to the driven machine. The couplings may be quickly disconnected 
permitting the removal of either machine without disturbing the other. All surfaces of 
the coupling are flush, thus eliminating the danger of catching an operator’s clothing.

B ed  p l a t e : Unless otherwise stated in this proposal the reduction gear will be furnished
with a heavy cast iron bed plate of the box type extended to accommodate the driving 
motor. Both, reduction gear and motor will be located on this bed plate by means ot 
tapered dowels to insure proper realignment if for any reason the machine should be 
disassembled.

painting, etc.: All exterior surfaces of the case will be coated with an oil proof enamel before 
shipment. A name plate will be mounted on the case giving the shop number, frame 
size, reduction ratio, horse power capacity and revolutions of the worm shaft to assist our 
customers to identify the machine.

q —
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D e  Laval Single-Stage Pump

B-.....  ' ......  ' '

Cype I The De Laval centrifugal pump is rugged in construction, and of such design that it can 
be disassembled and all parts inspected without disturbing the suction or discharge pipe 
connections. Long life and maintenance of the maximum efficiency with minimum 
expense for repairs are insured by providing such parts as are subject to wear with easily 
replaceable protecting pieces.
High efficiency is obtained by the proper proportioning of the impeller and water pas- 
ages, and not by the use of diffusion vanes or similar devices, which are subject to rapid 
deterioration by corrosion and cavitation, or are liable to damage by foreign material that 
may find its way into the pump.
The pump case and cover, as well as all interior parts, are so designed that there is but 
one joint in the casing, and there are no joints within the pump case subject to leakage or 
corrosion by the liquid.
The materials used for the component parts are those best suited to resist corrosion and 
wear. Interchangeability is secured by machining all parts to limit gages. Each piece is 
stamped with a symbol number for convenience in ordering or indentification, and the 
machine is furnished throughout with taper dowels to render correct assembling easy for 
unskilled attendants.

p u m p  C a s i n g : The pump casing consists of two parts, separated horizontally in the plane
of the center line of the shaft by a flat joint and maintained air and water tight by a thin 
paper gasket. The lower half of the casing contains both the suction and discharge 
openings. The top half, or pump case cover, may be raised readily, rendering the 
impeller and all interior parts accessible at once, and by removing the bearing caps, 
the shaft and attached parts may be lifted out without disturbing the suction or discharge 
connections or other parts of the machine.
High efficiency demands water passages true to design and of very smooth surface, and 
this perfect form and smoothness of surface is obtained by casting the casing in dry sand 
molds.

Impellers: Each individual impeller is designed to meet the specified conditions of capacity, 
head, speed and performance, in order that the maximum efficiency may be attained and 
successful operation of the pump secured. The impeller is of the enclosed double-suction 
type, and hydraulic balance is maintained under all conditions of head and capacity. 
The impeller is finished on all surfaces in order to diminish friction, and all vanes are filed 
and scraped to templates to secure the proper shape required for correct design.
Impellers are made of bronze, unless otherwise specified, as this metal has proved to be 
the one best adapted to withstand the corrosive action of water and to retain its original 
shape and finish. When the liquid to be pumped exerts a corrosive action on bronze, 
other more suitable metals are used.

Labyrinth protecting Rings: The joints between the suction and discharge chambers
of the pump case, surrounding the inlet opening of the impeller, are protected by remov­
able De Laval labyrinth protecting rings. These protecting rings are made to limit gages 
and can be replaced quickly without fitting, thus providing a ready means for controlling 
the internal leakage of the pump. The inter-meshing grooves of the De Laval labyrinth 
rings greatly reduce leakage with correspondingly increased efficiency. This type of 
packing permits of large running clearances without excessive leakage.
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Bearing Brackets: The bearing brackets are supported directly upon the pump case cast­
ing, thus making the pump entirely self-contained and preventing distortion or loss of 
alignment from piping strains. The brackets are separate and distinct from the stuffing 
boxes, so that there is no possibility of water finding its way from the pump into the 
bearings or oil reservoirs. The oil reservoirs are of ample size to retain a body of oil of 
sufficient volume to insure freedom from agitation and to allow any impurities in the oil 
to settle to the bottom. The oil reservoirs are fitted with suitable sight gages, and with 
openings for filling and drainage.

B c a y tn g s : The bearing brackets are scraped to standard gages, insuring interchangeability of
bearing shells, and are so arranged that the bearings can be removed without disturbing 
any parts of the pump other than the bearing caps. The bearings, which are of the verti­
cally split, ring oiled type, are of ample size, lined with high grade babbitt metal, and 
provided with oil rings to insure perfect lubrication. The bearing shells are ground on 
the outside to standard dimensions and the bearing supports scraped to gages to insure 
correct seating. The babbitt surfaces are carefully machined and reamed to the standard 
gages to insure proper bearing for the shaft and interchangeability.

Shaft: The shaft is of hammer forged, open hearth steel, ground and polished over its entire
surface on a dead center grinder, thus insuring perfect alignment, accurate dimensions 
and a high finish. The shaft is protected from wear and contact with the liquid by re­
movable protecting sleeves, extending from the impeller to the outer ends of the stuffing- 
boxes, completely covering the shaft and providing a bearing surface for the packing. 
The shaft is provided with oil slingers to prevent the escape of oil from the bearings.

G l a n d s : The stuffing boxes are arranged for soft packing, and are provided with water seals 
and all necessary drip boxes and drainage openings. The glands are of the split type, and 
can be removed without disturbing other parts, thus facilitating the examination or 
replacement of the packing.

flexible Coupling: Unless otherwise stated in the proposal, the pump will be furnished
with a De Laval flexible coupling for connecting the pump to the driving motor, the 
flexibility of which will prevent damage to the motor or pump bearings by small inequali­
ties of alignment.

Bed p la te : Unlessotherwise stated in the proposal, the pump will be furnished with a heavy
cast iron sub-base of the box type, extended to accomodate the driving motor. Both 
pump and motor will be located on this bedplate by means of taper dowels to insure 
proper realignment if for any reason the machine should be disassembled.

Priming : All necessary priming and drainage openings will be provided, but no priming de­
vices will be furnished unless specifically provided for in this proposal.

equipment, Painting, etc.: All necessary special wrenches and eye bolts for handling the 
different parts will be furnished with the pump.
The exterior surface of the pump and bedplate will be given two coats of filler, rubbed 
smooth, and one coat of flat paint, before shipment. All subsequent paintings is to be 
done by and at the expense of the purchaser.
No companion flanges or foundation bolts will be furnished with the pump unless speci­
fically provided for in this proposal.

B 1 1 -  -----------------  11 ---------
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They a r e  i n s t a l l e d  a s  i n d ic a t e d  in  th e  p la n  show ing 

e q u ip m e n t, e x h ib i t  3 , B etw een th e  pumps and o u t l e t s  a r e  

W alker 70 in c h  low  p r e s s u r e  g a te  v a lv e s .  The pumps a r e  

e ac h  g u a ra n te e d  to  d e l i v e r  2 5 ,0 0 0  g a l lo n s  p e r  m in u te ,

( a b o u t  55 s e c o n d - f e e t ) ,  a g a i n s t  a  head  o f  12 f e e t .  B lue  

p r i n t s ,  e x h i b i t s  5 , G, 7 , 0 , 9 and 10 show m m uf c tu r e r*  s 

d ra w in g , f a c to r y  r e c o rd  o f  t e s t  and c h a r a c t e r i s t i c  c u rv e  

f o r  each  o f  th e  two l a r g e  pum ps.

The a u x i l i a r y  equ ipm en t c o n s i s t s  o f  one 2& in c h  s i n g l e  

s ta g e  d o u b le  s u c t io n  c e n t r i f u g a l  pump, one  I  in c h  s in g l e  

a u c t io n  g la n d  s e a l  pump and one #12 C e n n e la v i l l e  r o t a r y  

b lo w e r . T hese  a r e  d r iv e n  by ?£ , I ,  and $ h o rse p o w e r m o to rs . 

They a r e  p la c e d  a s  shown on th e  a r c h i t e c t s  d ra w in g s  e x c e p t 

t h a t  th e  b lo w e r i s  p la c e d  on a  c o n c r e te  b a s e  on th e  f l o o r  

i n s t e a d  o f  on a  w a ll  b r a c k e t .  I t  i s  d e s ig n e d  to  p rim e  th e  

pumps in  30 m in u te s , .  AS t r i e d  o u t  on May 25 , i t  p rim ed  one 

o f  th e  l a r g e  pumps i n  10 m in u te s .  I n s te a d  o f  one s e t t l i n g  

ta n k  a s  i n d ic a t e d  on e x h ib i t  4 , two i r o n  b a r r e l s  h av e  b een  

c o n n e c te d  to  su p p ly  c l e a r  w a te r  to  th e  g la n *  s e a l s ,  h e  

n a tu r  I  r i v e r  w a te r  i s  to o  muddy to  u se  b e f o r e  a l  ow ing i t  

to  s e t t l e .

The pumps and m o to rs  w ere sh ip p e d  from  T re n to n  A p r i l  

2 6 , 1926 and a r r i v e d  a t  Z u r ic h  l ay 8 ,  They w ere u n lo a d e d  

and a l l  d e l i v e r e d  a t  th e  pump h o u se  by Msy 1 8 , P la c in g  

o f  m ach in ery  w as s t a r t e d  ay 1 7 ,  and was p r a c t i c a l l y  a l l  

s e t  i n  p la c e  by May 2 2 , The t o t a l  sh ip m en t weighed 5 0 ,0 0 0  

pound a ,  r  e ig h t  from  T re n to n  to  Z u r ic h  wac ^ 3 .7 5  p e r  h u n d re d .
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E a ch  l a r g e  pum ping u n i t  w as s h ip p e d  I n  two p a r t s .  The pump 

w ith  b e d p la t e  w as o n e , and th e  r e d u c t io n  g e a r  w ith  m o to r  

w as th e  o th e r * . A l l  w ere  d is s e m b le d  f o r  m ow ing.. S e e  p h o t o s  

f o r  some o f  th e  d e t a i l s  o f  m o v in g  from  c a r  o pump h o u s e .

- A** o p e n in g  w as l e f t  i n  th e  c o n c r e t e  w a l l  j u s t  a b o v e  th e  

f l o o r  to  p e r m it  t h e  p a s s a g e  o f  m a c h in e r y , a f t e r  w h ich  i t  

w as s e a le d  w ith  c o n c r e t e .

Two 36 in c h  s t e e l  a u c t io n  p i p e s ,  o n e  f o r  e a ch  pump, 

e x te n d  i n t o  t h e  r i v e r  36 f e e t  from  th e  h o u s e .  From t h e  

h o u s e  th e y  d ro p  10  f e e t  by 90  d e g r e e  e lb o w s  so t h a t  t h e i r  

t o p s  a r  on l e v e l  o f  th e  bed o f  t h e  r i v e r .  A t th e  en d s  a r e  

i r o n  g r i z z l i e s  c o n s i s t i n g  o f  f  in c h  b a r e  sp a ced  3 in c h e s  

a p a s t .  B e c a u s e  o f  t h e  enorm ous am ount o f  B iI t  i n  t h e  r i v e r  

c o n s id e r a b le  th o u g h t  was g iv e n  to  t h i s  p a r t  o f  th e  p l a n t .

To f a c i l i t a t e  h a n d l in g  and p l a c in g  th e  m a ch in ery  a  10  

to n  b r id g e  c r a n e  i s  p r o v id e d ,  i t  t r a v e l s  on  two 12  in c h  

Z beam s 10  f e e t  a p a r t  and e x t e n d in g  th e  l e n g t h  o f  th e  h o u s e .  

C o s t . —  The c o s t  o f  th e  pum ping p la n t  p r i o r  o t h e  f i r s t  

t r i a l  o f  th e  pumps w as a b o u t  a s  f o l l o w s ;

Pumps and m o to r s  f . o . b . Z u r i c h  i n c lu d in g  e r e c t i n g  1 7 ,6 8 1 .  
H a u lin g  5 0 ,0 0 0  l b s .  t o  pump h o u s e (a b o u t  3 m i l e s )  400
42 p i l e s ..............................................................      127
P i l e  d r i v i n g . ........................................................................................ 730
C o n tr a c t  f o r  c o n s t r u c t i o n  o f  pump h o u se  i n c lu d in g

la b o r  f o r  p l a c i n g  m a c h i n e r y . . . . ............................ . . . . 5 , 2 4 0
P i p e s ,  v a l v e s  ana f i t t i n g s . .......................... ..3 , 400

„ A d d i t io n a l  f i t t i n g s  f o r  s m a ll  pumps................................ .. 20 0
10 to n  c r a n e .    .....................................................................................1 ,0 0 0
E l e c t r i c a l  w ir in g  and i n s t a l l a t i o n . .....................................  20 0
P ow er l i n e  ( to  b e  r e fu n d ed  ) e ........... ..................................... 4 ,5 0 0

„ A d d i t io n a l  f o r c e  a c c o u n t  l a b o r . .......................................... .. .  200
,  A r c h i t e c t  a* f e e * .................................................. .................... ......... ....  400

$ 3 4 ,0 8 8
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A d d i t io n a l  C o n s t r u c t io n . — O r ig in a l  t e n t a t i v e  p la n s  o f  

,yj*- •'•- F arm er, C . i2 ., c o n te m p la te d  w in g  w a l l s  from  t h e  c o r*  

n e r s  o f  t h e  b u i l d i n g  e x te n d in g  a s  c u t - o f f  w a l l s  i n t o  t h e  

ban k s on  e a c h  en d .T h e  d i s t r i c t  and w a te r  u s e r s  a s s o c i a t i o n  

o f f i c i a l s  d id  n o t  r e t a i n  an e n g in e e r ,  and o m it te d  th e  w in g  

w a l la  fro m  th e  c o n t r a c t  w ith  t h e  id e a  o f  b u i l d i n g  them  l a t e r  

by f o r c e  a c c o u n t .

One o f  h e  c o m m is s io n e r s  w as d e le g a t e d  to  i n s p e c t  th e  

c o n s t r u c t i o n  o f  t h e  b u i l d i n g ,  b u t  h i s  r a n ch  i n t e r e s t s  p r e ­

v e n te d  h i s  c a r e f u l  a t t e n t i o n .  The c o n t r a c t o r  l e f t  m o st o f  

t h e  s u p e r v i s io n  to  h i s  fo rem a n , ana t h e r e  w as no e n g in e e r  

i n s p e c t i n g  th e  p o u r in g  o f  c o n c r e te #  I t  i s  p o r o u s  i n  p l a c e s ,  

a p p a r e n t ly  d u e  t o  i n s u f f i c i e n t  f i n e  m a t e r ia l  a l t h o  th e  

t h e  p r o p o r t io n  o f  I ; 2 ; 4  i s  s a id  t o  h a v e  b e e n  u s e d .

The b a c k f i l l i n g  w as su p p o sed  to  h a v e  b een  o f  good  

m a t e r i a l  and pud cl I  e d .  i t  d id  n o t  a p p ea r  to  h a v e  b een  v e r y  

w e l l  d o n e , and b e f o r e  t e s t i n g  i t  s e v e r a l  o f  t h o s e  p r e s e n t  

e x p r e s s e d  d o u b ts  a s  to  i t s  a b i l i t y  to  h o ld  w a t e r .  I t  w as  

in t e n d e d  t h a t  th e  w a te r  sh o u ld  r i s e  a b o u t  f o u r  f e e t  a b o v e  

th e  d i s c h a r g e  p i p e s  and f lo w  down th e  ca n a l.

On t h e  a f t e r n o o n  o f  llSey 25 th e  pump on th e  n o r th  s id e  

o f  th e  p la n t  w as s t a r t e d  and i t  ran  a  f e w  m in u te s  w ith  

t h e  g a t e  v a lv e  o p en  a  fe w  i n c h e s ,  vrater s t a r t e d  f lo w in g  

down tn e  c a n a l  a s  in t e n d e d ,  b u t  i t  a l s o  s t a r t e d  s e e p in g  

th r o u g h  th e  b a c k f i l l  a r o u n t  b o th  en d s  o f  th e  b u i l d i n g .

The v o lu m e o f  w a te r  s e e p in g  th r o u g h  in c r e a s e d  r a p id ly
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b o  t h a t  i t  was n e c e s s a r y  to  s h u t  down th e  pump to  p r e v e n t  

t h e  b a c k f i l l s  w a sh in g  away* T h is  p ro v ed  t h a t  o u r  f e a r s  

r e g a r d in g  th e  s a f e t y  o f  th e  b a c k f i l l  w ere  j u s t i f i e d .

I t  w as th e n  d e c id e d  to  b u i ld  a  c o n c r e t e  f lu m e  from  

t h e  d i s c h a r g e  p i p e s  o u t  a  d i s t a n c e  o f  a b o u t  25 f e e t  down th e  

c a n a ls ,  A t t h i s  p o in t  t h e r e  a r e  e x c e l l e n t  p u d d led  b a n k s i n t o  

w h ic h  a  c o n c r e t e  c u t - o f f  w a l l  w i l l  b e  b u i l t .  T h is  sh o u ld  

p e r m it  t h e  p a s s a g e  o f  w a te r  from  t h e  pumps w ith o u t  a l l o w in g  

i t  to  b a ck  up a g a i n s t  t h e  w a l l  o f  th e  h o u se*  A c o n c r e t e  

h e a d g a t e  a c r o s s  th e  c a n a l  a b o u t  100  f e e t  b e lo w  th e  pump 

h o u s e  i s  i n  e x c e l l e n t  c o n d i t io n  a f t e r  s e v e r a l  y e a r s *  u se*  

T h e r e f o r e  i t  i s  b e l i e v e d  t h a t  t h e  p ro p o sed  f lu m e  w i l l  n o t  

b e  dam aged by f r o s t  o r  a l k a l i *  E x c a v a t io n  f o r  t h e  f lu m e  

o r  l i n e d  c h a n n e l was s t a r t e d  on th e  m orn in g  o f  May 2 6 , and  

when th e  w r i t e r  l e f t  t h a t  n oon  i t  w as e x p e c t e d  t h a t  th e y  

w ould  b e  r ea d y  to  p o u r  th e  f l o o r  i n  a  f e w  h o u r s .

The I e s  on  to  b e  le a r n e d  from  t h e  r e s u i t e  o f  p o o r  co n ­

s t r u c t i o n  i s  t h a t  a  c o m p e te n t e n g in e e r  sh o u ld  b e  r e t a in e d  

t o  s u p e r v i s e  e n g in e e r in g  work* I t  i s  p o o r  econom y to  t r y  to  

s a v e  m oney by p r o c e e d in g  w ith o u t  a d e q u a te  i n s p e c t i o n .  The 

pum ping i n s t a l l a t i o n  i s  an e x c e l l e n t  on e and i t  i s  h op ed  

t h a t  no m ore d i f f i c u l t i e s  w i l l  b e  e n c o u n te r e d *
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Views o f  C an a l
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OYlng Machinery from Zurich to Pump H ouse
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THE HARLEM IRRIGATION 
DISTRICT.

,«U SZ Q tt
Owner

A s s e s s a b l eT o t a l
Area

Exclu d ed  
Area

Less
Road

Less
Canal Area

g..SW&.BE&(lQt4) 33 

4 .  .N l i .H E iC lQ tS )  .33 

5 . . H E i . 8 W i l l Q t . 3 ) 3 3

T o t a l

I  h e r e b y  ap prove  t h e  above a r e a  as  b e in g  c o r r e c t  f o r  th e  
i r r i g a b l e  l a n d s  of which I  am t h e  owner .

D a t e d .......... Aug.. ZL&t...................... 1925

( signed.) .  . .  J l -  M-.. E v e r e t t
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D E  L A V A L DE LAVAL STEAM TURBINE COMPANY
TRENTO N, N E W  JERSEY  

RECORD OF TEST FOR

/  ik V /A  L J s E f Z - Z  S 1 S S c x T /  ^  T / o r /

BRAKE H. P.

STEAM PR ESS.___ _____LBS.

C O N D .-l___ _ -IN . VAC.

BACK P g E S S ------------- LBS

MAKE...  .1 - .,—. ^

W gA ftfr-T tIR W N  L W m t *  N

ELECTRIC  MOTOR D RIVEN \ CENTRIFUGAL PUMP

TOTAL H E A D . -F E E T

FE E T

MOTOR
TYPE-

SUCTION 

CAPACITY _  °  0  G P V.

CHAR. CURVE N O ...Z  f  LJSg.____

NUMBER OF STAGES 

DIAM. DISCH OPENING

DiAM. SUCT O PEN tN G ____:

/ ^ 4

TYPE J O O / S L '

N .  _

/

3 6

COPY FROM T E S T  MADE. 4  - . / 2  ^

.IN . 

H . .IN.

WORKING SPEED ___p M.

STROKE OF GOV. L EV E R ______ ___IN.

PKR

S T E A M  
P R E SS. LDS

( CO ND. 
T&jftp. IN VAC 

OK RACK
C E N T .I ABOVE B EL O W  S T k AM PRESS. 
LOAD; VA LV E i VALVE ,CKNTlG L

: VOLTS ' A m ptres ' K. W  M O T ^ f

REVOL.
PER
M IN .

NOZZLES
O PE N

; SUCT. DISCHJ TOT L vY ^ H  r 
HEAD HEAD HRAU 
FE R T  P E E T  j F E E T

W a te r  B rake 
H orse | H orse 
P o w e r  j P p w e r - MNW LBS. U.ODI 

W  H P. B.H.P. j S ^ jka m  a

l l l l l f H i W M r a

—  m
#  L . #  : ' ' ' ^ S v V V Vv - L; ; .  ' :%j./,"

' V-

DE LAVAL STEAM TURBINE CO.

C / f i  . z  f  i l i S
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O C  L A V A L . DE LAVAL STEAM TURBINE COMPANY
T R E N T O N , N E W  JERSEY

RECORD OF T E S T  FOR

TIVAOE MARIC

/  c > o

Wf=TT F J Z  M s e & s  f t£ £ & < Z /Z > T tO r ~ i

BRAKE H P.

STEAM  PR ESS.-.

C O N D - IN. VAC.

BACK P R E S S -

MOTOR

K L K C fR lC  M O T O R  D R IV E N  > CEN TRIFU G A L PUM P

TOTA L H EA D -

SUCTION

CAPA CITY - Z -S 'O O O

NUMBER OF STAGES

DlAM. DISCH. O PEN IN G

DIAM. SUCT O PEN IN G  -

T Y PE  /< 9  O '■

N o  £

'  .  r .  r  .■ i '  /

CHAR. CURVE NO. / g - z / r -

COPY FROM T E S T  M A DE- - 4 -  7 -
WORKING SPEED

STROKE OF GOV. L E V E R .

R. P  M.

C E N T . A B O V E  B E L O W  S T E A M  P R E S S . K t X 2 Ly' N O Z Z L E S  
l o a d ! V A L V E  V A L V E  ,C H N T IG . L B S . O P E N

I O F M

Z Z C

Z-2- 

Z Z  6

6 ^  c? / / ^  Z G fca T S tffflE  

6 .2  i f  f  ^

S t f  /a.o/E<7/S#/o 73>.6>tfo,8 
S.F/S4Z 2o7 ?o4c4-77 fflG> I

M S

SEo

STEAM N OZZLES

------I----------------------j----------- <------ S W SE IT --------------------1------TTm S H 0 T T -
N OZZLE NO. I SIZE NO. DIAM j C O N D B N . jq o n D S N . V ^ e s DE LAVAL STEAM TURBINE CO.
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