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FOR~RORD 

This  r e p o r t  was prepare  
merits in the  h y d r a u l i c  ; l abor  
date, on the repair and rati 
the asei~maent of that,:duty 
Reclamation. The complete 
tails of the type A current z 
acoustic 616 meter, a :copy oJ 
for Small Current  ~eters," ~a 
rating from June i, 1942, ~to 
c o r r e s p o n d e n c e .  

Since those items have a 
desirable to give the r e p o r ~  a wide 
that mmtorial was segregated i n a n  
the abridged editi on. 
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UNITED :STATES 
DEPART~T OF ~ THE INTERIOR 

BUREAU OF RECLAMATION 

B r a n c h  o f  D e s i g n  a n d  C o n s t r u c t t  on L a b o r a t o r y ~ R e p o r t ' ~  No.i,iI65 " . . . . .  
Ensineering and Geological Control Hy~raUiio ~laboratory : 
and Research Division . . . . .  

Denver, C o l o r a d o  ~°~ 

F e b r u a r y  15, 1945 

Subject: Repair and rating of c u r r e n t  meCersi:,/Denver.Hydraulie i 
L e ~ r a t o r y .  

~h,'¢ 

I. Introduction. In May 1942, the r~ rs 
h - l o n g i n g ~ u  of Reclamation was _ l- 
~i:u of Field Eq~'pment of the Geological~Suzvey:llniwa 
5c the hydraulic laboratory of this Bureau in Denver., 
"~e interim, certain changes in ! 
of design have been made. The p~ 
r e p o r t .  -~in t h i s  . 

2. ~ ~ i r  of 623-type~mete 
was ga~nec by the h y d r a u ~ i c - - ~ ~  
meters, it became apparent that an improvement °c 
to reduce the excessive repairs required. There ...... 
field seven different types of!Small Price :curre ~ "~' 
616, single contact 617, penta~oontact 621, :~comb ~ 
6 2 2 ,  type A, and type AA, There were also ~in~us ~-~ . ~ / ~  

of current meter weights: Torpedo, elliptloal, a 
different sizes of these weights and withred ~ra ~ ~'~: 

different ways of rating~meters (figure 3), . 

Repair parts for the older~types of.meters-were difficult to " ~ '~ .~ 
obtain and the single contact :~17, penta contact 621,~and combination • :i~ 
• 623 meters were obsolete, their use having ~been discontlnued iby~the ~ 
Geological Survey in 1925, at the tim 
6 2 2  which has since been ~evelop~d in 
o f  a s~ore recent development but w a s  

few in use in the Bureau have been co 

the shaft and pivot. Torpedo:weights were outmoded by the Geological- " 
Survey in 19~6 and elliptical weights in 1934. The.reasons for these 
variou~ improvements are discussed in considerable detail in "stream- 
Ga~Ing Procedure - A Manual Describing Methods and Practices of the :: 
Geological Survey" @eological Water Supply Paper 888, copies of which 
have been sent to all project offices. 
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eventually for replacement :b " "  " - . . . . . . . . . .  

m e n t  without any disruption 

By consultation with ith 
Geological Survey and an ~int 
Ge01ogieal Survey Water,Sup p 
elusive, figure i (40-D-3631 
blies of equipment •using wad 

It was impossible to obtain delivery 
Accordingly, drawings w e r e  prepared ~showin 
and details (figures 9 to ~:IS, inclusiye , a 
type A meter so that unavailable ~parts!'~O'ou 
~pecifications in General Schedule •of S~ipp 
18-M'1210 and 1210-i00, ,were followed in p: ~:"- 
Subsequently, shafts (12), pivots ~(17), pi~ 
tailpieces (i0), and balance weights (ll):J 
quantity to supply urgent needs and allevi, 

The most difficult material tc -~" 
pivot ibearing. According to inform 
A-metal ~s used for this purpose. 
inch, . a n d  7/l~-inch round bar i0 fe - / " " " ~  

metal, annealed~ was obtained from ~ 
tion, Titusvillej Pennsylvania. at " . . . .  = 

studies leaden 6 to the adoption of 
in "New Pivots and Bearings for Sam 
AtEinson, Civil Engineering, July 193S, ~pa~e ' .... "= ........ "J "'" ~" . . . .  :$92 land $9S. 

The s p e c i f i c a t i o n s  f o r  t h e  p iv¢  
p i v o t  be  h a r d e n e d  a n d . t e m p e r e d  ' t o  a 
than C-57 and not reel " - 
ing be from the same 
p e l t . h e a l  with a mlrr( 
less than C-61. 

t he • ,~ 

$ 8  

m 

meter o w lb. bro.nze and S0"ib. lead COlumbus~ype current 
s p u r o n a s e a  rromthe Denver Metals F0midry (Mr' James 

Renalde), 1723 Blake Street, who has a complete set of patterns lot 
c u r r e n t - m e t e r  weights. • : 

~¥ith this stall stock of mterial on hand, as %he;~old-style 
meters were received for repairs and rating, the proJe~jt was con- 
tasted as to ~he possible exchange for a modern type A meter. IS a 
type A meter was received with a request . f o r  a rating above a torpedo 
or elliptical weight, the project was requested to exchange those for 
Columbus weights. This proEram has progressed ~o the point where 



approximately ~0 pereen~ o f  the 623"type meters.and,all o f  torpedo. 
and elllptieal weights have been Junked and:new equipment supplied, " 

As the 623-type meters "were jun~d~ 
The salvageable parts-are u~ual'ly~.~he:b~ 
nickel plating was stripped by~ a ~revers, 
wheels were straightened, 'resolde~ed, ~:a~ 
straightened! and .all the p a r ~ s ~ b u f f e d ,  
reclaimed parts were:-r~hen used in ~he-a~ 

Zns~ead o f - a  ~able .(figure '3) oral"(  
Cable Ratings from S~andar 
methods of  c a b l e  euspsnsio 
o f  J u l y  6 ,  1944) has o n l y  
s i x  methods  t h e  f i r s t  two 

i!:i!! 
. . . , . -  

follows x 

Rod w i t h  s l t d t z ~  s u p p o r t  • ~ ,~, 
5 .3  ,1~hes above : a :1S-pound Oolumbus w e i g h t  
4 ,9  i~ehes  above~a 30-pou~a .Oolumbus ,~e igh t  ,, - 

3 tnoe  the c o e f ~ t o i e n t ,  f o r . a  Buepension " ~ " :  " 
or ZOO-pound Columbus we igh t  ~,ts ' l . O 0 ,  
s l i d i n g  s u p p o r t "  can  be !.u~,.d w i t h  :no: o 

3 ,  
r e p e l  r 
a e a r l s  
s t r i k e s  
~o  amke 
The me~ 
hopper ,  
m e t e r  a: 
fioulty 
Is su|oq 
The pos~ 

0~; ' 1 ~ e a d  o f  z-meohanloal,oOntaet,.wasi~.~cOnsidere~ii. ' 
a couple :old were that  o ther .  i-had",:it emp  
such '& ooL-~ers ion.  . i ~': . . . . .  - 

Meter  RR-875, an o. TM _ _ . : ~ . , _ c - ~  ~ .  
la~.~ra~ory, ,.was r e b u t l ~  
e l e e t r t e ~ l  o o n t a o t  ~and , 

¢ 

12 ) .  ~:The ..gear i s  t h e  .sa~ 
Phralpn .was : r e p l a e e d .  by a 

w i t h  .~he wading .,rod as  : ( 
t h e  rod as  ~he o~her...st~ 
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speolal oonneotor at the top .~of %he wading rod 
earn be~+used. In :the same ~ u e r : + : a s  a"~ty~e/A: met 

~To d i | t i n ~ u i ~ h  be tween :~ 
which +is referred to b y  the 
616, t h e  newme~r:~is.~-oal.led 
des i~nates the '.tailless yoke 
electra o. 

Meter ~ - 8 7 5 ,  t~  
Grande: p r o j e c t  ++for t r  
t o  a r e p o r t  from t ~ e  

+ 

+.~ 

. . . .  - m  

stock have. been conver~ed. 

In supplying a requieitlon for 
use with acoustic meters, itwas neo~ 
ratory~shop. Both:ends of these rod~ 
.for later installation-of.:the wir~ 
fled ~16. The design of thls rod 
14. 

4.  i:!: 
in the .: 
of Re 

c o n t a c t  was a g e n e r a l  Improvement ,  bu t  ~L_ ,-~.. ...... - r ' ~  

o t h e r  improvements  , t h a t  . could  be made. 
a c o u s t i c  me~er was : s u b j e c t  t o ' v i b r a t i o n  
and bearing were n o t  aUffioiently~sturd¶ 
i n  t h e  hands of  r e l a t i v e l y - i n e x P e r l e n C e c  ~ 

sturdy tailless yoke me~e r /hadbeen .=d i sc  <-+ 
d r a u l i o  l a b o r a t o r y ,  bu t  t :Lme:had-not-pe~ ,~i ~ 

So as to/ . ro1~lln t." :->~'J 
meter, the ~ailpleee a: ::  
and a new c o n t a c t  ohaml 
be attached . to the cap 
t h e  headphones  i s  made 
improvement in the~ mod~ 
a o o e ~ t a b i e  f e a t u r e s  o -~-  • ~, 
meter is referred t o  aa 
( f r o n t i s p i e c e ) .  . . . . . .  "~ ~ ,  oxA~ a e n o ~ i n g  : ~ o b , t a i l  ~A" =~ .~ • 

wading rod will .be the wired.rod us~ with the modifie~!nl6 " ~  " 
The B.TA ~ . r  w l l l  have  . the  same p i v o t , ; h u b  ~ b l y ,  a n d  shaft :as ~he 
~pe a wnIon means that 1% ~, will-no ~lon~e- ~eoessary to ~aintain :two 
~TA .r111sets of reI~Irbe interohangeableParts as at present,excel T~ .'is on ~the type,A and the 
eham~er .  .~e yoke and t h e . o o n t a c ~  

4 



I n  the d e v e l o p m e n t  o f  this new m e t e r  c o n s i d e r a t i o n  i s  ~ l s o  b e i n g  
~ i v e n  t o  a d e v i o e ~ t e  ,be m o u n t e d  .on t h e  u p p e r  e n d ' o f  t h e  w a d i n g  rod  t o  
replace the headphones. As :presently o~eived, i t~wili be an eleo. • 
trioally operated clapper ,strikin~ ~a diaphra~a,.~: ~The ~,d~lapp 
actuated through the electrical oiroult in'the Wired ro~. 
powered  by a small battery h o u s e d  in the device and will ~o ' 
u~e of the headphones with ~heir ~ cumbersome ~attachments. 
simplify the assembly of the equi~nent as the sound~apparatus can/be ~ 
left connected .t o , a  section ,of 'the .wadin~ ~rod at 
the meter for use will only require the assembly • 
rod. 

5. Acquisition of auxiliary ~,equipment. 
auxiliary equipnent such as s l i d i n 5  supports, 
A c r a n e s  f o r  b r i d g e  m e a s u r ~ e n t s  ~have been~ava  
from the e q u i p m e n t  shop o p e r a t e d . ~ b y  ~he Distri 
ioal Survey in Columbus, Ohio. They have r:in~t . . . . .  _ . . . . .  

u n a b l e  t o  s u p p l y  t h e  n e e d e d  p a r t s ,  i- - ~r 

I n  t h e  c a s e  o f  a r e c e n t  i n q u i r y  t o  t hem c o n e e r n i n ~  .~he a v a i l - i i ,  
abllity of type A cranes,  ,the¥.suppiied construction drawings instead. 
Ma~erial for t~ fabrication of five unlts ~has been requiSitloned, ? 
three to fill a project requisition and two for stock. !~ 

~.~ / • ii ~ 

4) 

have been enocuntered, all of  which shave been corrected. ~!i 
> 

One of the first was the shipment of meters in cardboard boxes,!i 
I t  was t o  c o v e r  this S i t u a t i o n  t h a t  t h e  t ~ i r d  p a r a g r a p h  o f  ~.General ,  ~ 
O r d e r  No.  1282 .  a c o p y  o f  w h i c h  i s  i n c l u d e d  i n  t h i s  r e p o r t ,  s a i d  ~ 
"All meters mu~t be shipped in their,wooden 
e v e n  slight damage in shipping which mieht 
the ratin~." 3hlppinE oases have been made 
~hnt each p r . o J e o t  has  enou~'~ t o  , sh i~  
a r e  s t u r d i l y  b u i l t  a n d  some o f  t h e m  
f r c ~  p r o j e o . t  t c  Denver  a n d  r e t u r n  v i  
meters firmly in their ~oarryin@ e a s e _ .  . . . . . . . . . . . . . . . . . .  
struoted which is installed in all new carrying c~ses, and :~s being ~i 
i n s t a l l e d  i n  a l l  old carrying o a s e s  a s  ~hey  pass:~throu~h , t h e  repair 
8hop. 

I n  a f e w  i n s t a n c e s  t h e  t y p e  A p i v o t s  f a i l e d  i n  s e x . v i c e  a f t e r  a 
short period. That trouble was t raoed to a supply of pi~ots shipped 
from Washington to Denver in May 1942, apparently purchased from 
General Schedule of Supplies, Class 18, David White Co., Milwaukee, 
Wisoonsln. On close examination the hardness of the pivot point was 
found to be less th~ Rockwell C-52, which was considerably below that 
required acoordin~ to the specifications. As mentioned previously, 
A-metal was seoure~ and the pivots and be~Ings are now machined, 
hardened, ground, and polished aoaording to speolfioations. An 

5 



endurar~e test was made on one of the inferior pivots and on one of :the 
Bureau.~aade pivots. The inferior pivot failed after 200 hours of test, 
while the othor showed no sign's of failure after 1,000 hours ~and the 
test was discontinued. The ~Bureau pivots wh£ch~,have~had a season of 
use in the field show the same! trend ~as ~to durability. 

There have been a few oases of mistreatment of meters in ~the :field 
mainly in connection with the ibu¢ 
616 ar~ type A meters. This nut 
right:.hand thread. Scars on the 
plier,~ when the fingers would iihave ~been :sufficient 
ealized that the thread was ~ieft hand. Stickers i 
n many of the oarrylng oases ~o call attention ~to~i,the ~lei~t-hand ~thread. 

In a few lassoes, t h e r e  has been oarel, 
and oiling the pivot andbearing with a~high-i 
each discharge measurement. Attention has be, 
sticker in the carrying ease. 

9r 

P~ 

#. 

All values of velocity below 1.00 foot per:second w 
to t~'o decimals which meant tint the values in the 
were ,~onstant over a range of<i~time. A ray 
prepared followi~ ~he style~;~f the Ge01og .voting 
the range from,3 to 350 revolutions, All values ~^~--- ~' ~ ..... 
second were carried ,to three decimals. The new 
for single-space typing on a Standard typewriter 
reduce to 8 by i0~ inches forilnotebook~fi~llng~an 
middle to fit into the oarryi~goase. 

The records as received from Washlngton contained a ~blueprint ii 
for each ~ting as far back a'i 1926, 8inoel,the ori~inals Of i these ~ !i 
blueprints are on file in thei!Bureau,of~Standards unc 
test numbers, the rating equal;ions oon1~inedthereon ~ 
according to. date~ 
t h e  h y d r a u l i c  iabc ~; 
blueprints were ,t~ 
o f  operation in t~ 
fur~Ished a bluepl 
p r o c e d u r e ,  'they w e r e  r e q u e s t e d i  to furnish~the .equatiO~ 
olude them in the letter of t~ansmlt%al. Those data are maintained 
in tabular form and the complete ~x~spairand ~rating records from June" 
i, 1942, to February 15, 1945,~are available &n~tabular :form for : 
future reference. - • .~ 

8.  Improvement  o f  s h i p p t z ~  t i m e .  T h e l s h t p p t n g  ~procedure  i n  ~the 
pastlhad been for the project %0 ship the ~ter to the Washington 
office of the :Bureau, where .it iwas deiivered first to the Geologrloal 
Survey for repair, then to ~he Bureau of Standards for rating, after 
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whlohl~ w a s . s h i p p e d  to the ~projeot. When the repair was transf~rre~ 
to Denver, the procedure was ~'similar, : except ~hat :the : meter/was !~h~ppe'd 
from the project %0 ::Denver from~where :items :reshlpped %0 %he i:Bureau :of 
S t a n d a r d s  who s e n ~  i t  : d i r e o t l y ~ i t o  t h e  : p r o j e c t .  The , r a t i n g  e q u a t i o n , , w a s  . :; . " :if 
sent to t h i s  o f f i o e  ~for preparat~on,:of ~%he r atin~ :}.~ables. '~ ,. 

As sufficient material was 
been developed. A sturdy shipp~ 
A meters. Insofar as pcesible~ i%hat 
%~een Denver and ~ashi~ton carrying: 

pare:me%ers~i,l~as 'i ~ 

Standards and r e t u r n i n g  rated meters 
and rated meters has beenaccu~ulated in the hydrauli~ A~:or~tory ~£r0m 
which an exohang e e a n  be n ads. By,exchange, a proj~ " 
wi~h a r e p a i r e d  and r e r a t e d  m e t e r  . ~ i t h i n  a w e e k .  

9. R e f e r e n c e s .  i . • , . . .  ~ : ~  - r ' K 

Grover and Hatting%on, "Stream Flow." John Wiley:and~ ., 

pages  119-137. . 

B. F. Broat, "Characteristics of Cup ~and~Screw~Currer 
A. Soc. C. E., Vol. 76, pages 819-870. 

~/ i; i: • 

Yarnell and Na~ler, "Effect of Turbulence~on;Registration 
Meters," Trans. A. Soc. C. E. Vol, 95, pages~766_860. 

1943 a ~  reprint-1945. 
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•Irare B 

COEFFICI~;TS FOR OBTAINING CA~LERATINGS FROH STANDARD ROU~DROD RATINGS 

SINGLE CONTACT (617). PENTA CONTACT (621) AND COMBINATION (623) ~ETERS 

SUSPENSION AND 
TYPE OF ~EIGHT 

r4.7" above 15-1b. T. 

4.7. above 30-1b. T. 

4.25" above 15-1b. T. 

4.25" above 3 0 - l b .  T. 

8.5" above lower one 
o£ ~ro 30 - lb .  T ' s .  

4 .7"  above 1 5 - l b .  E. 

4 .7"  above 30-1b. 

6.7" above 1 5 - l b .  

6.7" above 30- lb .  

5.3" above 15- lb .  

4.9"  above 3 0 - l b .  

9.8" above 30- lb .  

9.8" above 50- lb .  

REVOLUTIONS PERSECOND 

I 0.1 0.2 0.3 0.4 0.5 0.6 0.8 1.0 1.5 2 . 0  3.0 4,0 5,0 I 
1.082 1,028 1.021 1.018 1.017 1.016 1;017 1.017 1.020 1.022 1.023 1.025 1.025 

1.055 1.027 1.017 1.014 1.013 1.013 1.014 1;014 1.015 1.015 1o0181.018 1.016 

1.039 1.022 1.015 1.015 1.016 1'017 1.018 1.01911.019 1 .0181 .018  1;018 1.018 

1.050 1.030 1.021 1.019 1.017 1;017 1.019 1.020 1.024 1.026 1'028 1.029 

1.041 1.023 1.017 1.014 1 .0141 .014  1.016 1.018 1.020 1.022 1.025 1.027 

1.067 1.038 1.028 1.025 1.024 1.024 1.023 1.023 1.022 1.021 1 .0211 .020  1.020 

E. 1.051 1.035 1.031 1.027 1.029 1,030 1.031 1 . 0 8 |  1;033 1.034 1.035 1.036 

E. 1.029 1.018 1.012 1.011 1 . 0 1 0  1.009 1.010 1,009 1.009 1.009 1.009 1o009 1.009 

E. 1.028 1.015 1.010 1.009 1.009 1.010 1o009 1,009 1.010 1.009 1.009 1.009 1.009 

C. 1.004 0.992 0.988 0.987 0.985 0.984 0.984 0.983 0,986 0.989 0.989 0 .9900 .992  

C. 1.030 1.006 0.997 0.993 0.992 0.993 0.994 0.995 0.999 1.001 1.002 1.004 1.004 

C. 1.030 0.998 0.987 0.982 0.983 0.98g 0.996 1.002 1.003 1.006 1.007 1,00811.0081 

C. 1.016 1.009 1.006 1.004 1.003 1.002 1.002 1,001 1.004 1.006 1.008 1,008 1.008 

I~ROVED (622) AND TYPE A ~TERS 

4 . 7 "  above 3 0 - l b .  T. 

4 . ~  

6.7" 

6.7" 

6.7" 

9.75" above 50-1b. E. 

9.75" 

5.3  a 

9 .8"  

4 .9"  

9 .8"  

5:5" 

9o8 m 

9o8 m 

REVOLUTIONS PER SECOND 
SUSPENSION AND v i 

TYPE OF ~'EI3HT 0.1 0.2 0.5 0 .4  0 .5  0 .6  0 .8  ! 1 o 0  1 .5  ~ 2 . 0  3 ,0  4 . 0  5 ,0  

Ii.032 1.022 1.018 1.016 1.016 1.017 1.017 1.017 1.019 1.020 1.021 1,022 1.023 
l 

above 15-Ib. E. 1.043 1.031 1.027 1.025 1.026 1.027 1.028"1.0291,0281.027 1.026 1.0281.026 

above 30-1b. E. 1.041 1.045 1.047 1.047 1.048 1.048 1.049 1.049 1.05111.053 1,055 1.057 

above 15-1b/ E. 1.029 1.014 1.0081.007 1.009 1.010 1.011 i,0121.01g 1.013 1.013 1.013 1.013 

above 30-1b. E. 1.048 1.024 1.015 1.0121.011 1,011 1.012 1.012 1.014 1.014 1.014.1.015 1.015 

1.024 1.013 1.009 1.008 1.009 1.000 1.010 1.010 1.010 1.011 1.012 1,013 1;012 

above 75-Ib. E. 1.062 1.024 1.012 1.004 1.004 1.004 1.002 1,002 1.003.1.004 1.004 1.004 1,004 

above 15-1b. C~1.009 0.994 0.988 0.988 0.986 0.987 0.989 0.990 0.993 0.994 0.998 0.997 0.997 

above 15-1b. C. 0.997 0.994 0.993 0.994 0.998 0.998 1.000 1.000 i,003 1.005 1.006 1.007 1.007 

above30-Ib. Co 1.025 1.008 1.002 0.998 0.998 0.997 0.996 0.995 1.000 1.002 1.004 1.005 1.005 

above gO-lb. C. 1.033 1.014 1.009 1.008 1.006 1.005 1.005 1.004 Io005 1.005 1.007 1.008 1.003 

above 50-1b. C. 1.049 1.012 0.998 0.992 0.991 0.991 0.990 0.990 0.990 0.992 0.992 0.994 0.~94 

above 50-1b.  C. 1.035 1.002 0.991 0 .989 0.991 0.992 0.994 0.995 0.999 1.001 1.002 1.003 1.004 

hbove 75-1b. Co 1.018 1.004 0.998 0.996 0.396 0,995 0.995 0.995 0.998 0.999 1.001 1.002 1,002 

T - Torpedo E - E l l i p t t o a l  C - Columbus 
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_ .  , DEPARTMENT OF THE INTERIOR L . . : )  

BUREAU OF RECLAMATION 
:FIGURF.. 'B 

RATING TABLE FOR 

RATED 

CONDITION OF METER 
•15 

METER NO. 

+AT BUREAU OF STANDARDS, WASHINGTON; .D.C. 
SUSPENSION 

= 5 

40 . ~  
• m m m  i l m m l l  

41 ,,x~ 

42 ..52 

43 . )2  

44 . )1  
m 

45 JO  

o~ 
47 . 29  

48 .29 

49 .28 

I m m i B  

s~ .eo .b  

$2 . ~  

5 4  . e 6  J (  

55 . ~  . k  
i I I I I m l l  t 

so ,~  ..kt 
s~- ,el+ ~e 

62: , ~  " 

~4 , ~  ' -,bo 

g l m l l  I m i l B B  

,66 ~ ~ J 9  

~67 ~ ii * )9  

~ m 

- , . i . * m  i . . m u u l  

70: ee I .~71 
~_ : Q 

RATING 

EQUATIONS] 

R m 

IC I I  2( 
RE~, RE1 

• ( .e 1.1. 
i m m m  i 

• ( .e 1,], 

• ! , 6  1 , I  

• ! .8  1.0  

• ,~ ,5 1 .~  
m m 

.,' .? ~.~ 
m m m m  m m m m  m 

m m 

m m 

• ?J .ge 

m 

• 6t . 8 9  

• 61 . C  

I m i m  m m l m l  

• (~ ,lee 

.+e .01 

• 61 . 7 9  
m m 

..60 ; /8 
m 

..se ,16 

• N .?5 

,,i1+ 

l i m i . M  

• 55: +?oi 

5 :0 

C V= 2.20 N +.0~ 
v=  ;20 N +.o+ 

VELOCITY IN 

3( 5( 
RE~ +RE~ RE~, 

1.1 2.~ 2;8 

1,1  2.£ 2,7 

I A  2.1 2 . 6  

1..  ~ 2 .1  

1 "  ~- r B e O  2 . ~  

m 

L! e.O ~.~4 

z ~ z.m 2 Jc 

1 ,1  1.~  P..~ 
m i 

~.~, i:.~+ + e,e= 

:1 . t !  :1,+~ 2 .10  

1 . ~  1 . ~  2 . ~  
m m a 

1 .~  z,6~ e..m 

m m m 

~ .~  ~ . ~  L.~J 
m i l l  I l l i i m  

m m 

L.09 lJ~,  L /R 
m 

i ~ ~ m  

L.06 LoJ9 !.."~ 

L+05 L.)7, ~'/ '0 

m m m m l  m 

0 , I0 :..'l ~ ;;+ 

FOR HIGHER VALUES OF N:  
FOR LOWER VALUES OF N 

FEET PER SECOND 

RE1 rREX RE~ 

:3.e ...+.+a : h~) ,,,I+, 
+),;I+ " 

:.:+,: . . . .  

+1.o6! 1 . ,  k .©  ,:~+~ 

i +. 

e,;ez i - -  j . e  __)'7" __+I+'~ 

: J i O  ~t i~J • 

e. ,i ..t.a t,,~r/ 
~ m m m m m ~  

Z . ~  :e.9' t . N  _.5.so 

e.~o e.9~ ,I.,~, @,.+'B 

e.m +,Re ii , 
i i m l m l a  

~ ~ m m m m m  

e.' / i  ,~.o9 

~ ~ I m m i n  
, • . .  

l l i l B i a m  i l i l l m l  l i m l m l  
, . , + ~ . ,  

e..ee e,~e e.95 .~.I], 

e ,19 e . ~  e.9o t .45 

e.~6 e .+ .~  e.es 5 ~ o  
m m Immmmmm 

~ m m m m m  

e.o~ ed~  ~'/? 5 . z :  
m m m  i ~ a m  

,e.o6 e+~ +-+5 SaM! 
. m m l m m  m i l m m m m  

,mmmm,,m ,mmmmm~ m 

.--... ._. ~ 

m m m m  m m m i r a  

to,', m +  Do ,.:I 
m m  ~ ~'vs.! m,=mP'ts"t 

f) .L,AT 
LI 

+ 

- 1 I 

m ~ m 

:o :2, | 8  
~REI HEV RE i:: 

i m l l l m  

f f & l  10,  -.~- 44 
m m m m  m i 

7 ,~  9 '  t5 L:,: 
i i IIIIIII lllllll~,, 

i.a +.~ ,9.~ ..... 

.* 02;4~,",'-4 

i 

7,:, ',:~: ~ :  
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Fr~n : ' A c t i n g  Chief E~ 

SUbJeot- Repair '.L~d ra~! 

* : : ' , : ; h  , ", ". - ; 

~,;~: - 

!i:...:~ -:7- 

our.eriC me%ers..:%o.,,.~he ::Geolog'l 
repair  a~d sta~dardi |~Iron~'~i:~ 
of  S~mdard~., ? .,Bgoaus e ~of-.-im~ 

o ~  ~ e ~ o n .  * , ~ r ~  
a t o r , y  shops in  t~'S:iO£1~Oe~":~ 

::Bu~au o£ : S~udards  ::~for.:ra~i.m 

• l ~ t i ~ n  ,ot' ,~he , : : r a t i n g  ,tables: 

m~mographed form 1 ~ e r  :)~:) 
~aehed im ,~his ,o£fico:ff.o~.~~ 
de~aohe~ ,bY ,~h.e i:Bu~au ~ O f i i S ~  

.;..i : offioe ." 

,-. .-,~. i ~.~. i:a 
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UNI'ZED STATES 
~ P ~  QF TKE, I~ERIOR 

~mmAU CF R E C ~ m ~  ' 

,= 

zJ 
". K 

From 
Date 

To Chief ~neer 

SubSect: Current meter shlpped to Denver offlceo~for repalrs and 
rating. 

i 

i, 

i. The current meter described below is being shlpped by 
express on attached bill of lading. 

Type 
Meter N~ber BR 

Manufacturer 

Meter to be rated (new) Cas received) (reconditioned) . . . .  

Method ~f rating suspension ~eslred ~ 

Address to which meter is to be shipped from the Bureau of Standards ~~ 

Official in charge Title 
Bureau of ' " Reclamation - ~  Field Office 

Address 

2. Remarks and suggestions for repairs: 

3. The outsi~e of the carrying case containing this meter has • ,~ 

been marked ~%th the name of the project and t h e  metsr number. 

Shipped from project 

Received in Denver office 
Shipped to Bureau of Standards 
Received at Bureau of Standards 
Shipped to project 
Received at project 

i. 

Bill of lading number 
I= 

m W D 

In trip. 



i ,  

t!~!i::~.: :4 :. 
4"  - ! - '  

k 

"'~" ~ ~7~ C,. 

.t 

!BURF~U OF ~RE~ 
D~nv, 

, ,  , y : , :  

Fro~ 

To 

Acting :Chief Engineer 

All Field Offic6s . .... 

,Subject: Repair and / i.i,;:. ~:': :~" ra~ing of icurrent :meters; : : !  ~ , 

as a letter of transmittal in.~o~a.~d'" " ' ~ zng., o~ 
f o r  r e p a i r s  and r a t i n ~ .  ~ ~.=~/ .., 

~ . . I n  o r d e r  . tha~ v o u c h e r s m y ! b e ~ p r e ;  
• p a r t s  and ~ o r  r e q u i r e d  • f o r  thls.:~rk,:.al~ 
to indicate on the form letter auu~inr~a+~ 

~f~ .oe S : 

3. "A aheok of the •.records he~•"~e ;i'i:, 
.are not usin5 the re.paAr:f=cilitlea~-.of~ 
o f  c u r r e n t - m e t e r s .  F u r t h e r m o r e ,  m e t e r ~  
h e r e  .to permi~ :%he m~in~enanOe~ o£.ila:.,~-re~ 
,of salvaged parts useful,in reoondi;tloJ 

• J ~- 

4. The instr~ctlons contained in 
~Order No. ~83, dated January ~7° i~24,! ., 

that all projects transmit 'to thisv~o~fl 
y e a r  r e p o r t  l i . s t t n ~  .i!B~reau~ numbers~i6f:~!- i  
class of work o n - w h i c h  ~used, rep~Irsii 
date of last re~tin~. 

Key w o r d s :  ~ - 
R e p a i r  :az~ r a t i n g  o f  ,curre 
Cur~nt me~ers,•:repair and 

~lker/R 

,../i ~¸ ; . •,:'/', 

.. •... • 

i <i:~~ • ~:i~::, •~: 
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ENGINEERS' NOTEBOOK " 
,,tauat, r ann a.r . . ~ ~ . . de~nd for rout. • 

, . . . . . .  . _ _ _ .  . T h , :  . . . .  ° ' : . ' " "  

r ,  

" . • : , ' =  i :  ! 

New P,vots and Bearings for M 
lU dr°Peraabo  ory. eogi:i°t ' C u r r e n  t e f e F s  ~atCle~i t~Oun t ~eUl?imb~e fealeC~o~y pae~es~pT!~. 

By-R:--L. ATgmson  d i f f i c l d t i e s . . i h e  meth~t  finally evolved was ~e .ed 
C,,,~:v. D,vts,t~ o~. F,~:L,~ EQC:,,,~,V:nT U S Gv:,, ,w,c^ on the pivot a hen circular metaJ di~L- ,i~_ " t place 

. .  • . . . . . . . . . .  v y  . - - - i ¢ . ,  L n c  e <  " .  ~t~av~:~. XX ̂ Sm~C.To~. D.C. of a load of 90 tons her s o  m on , h .  t.___, lUz~alent 
or 106 t~mes the ~normal loa a ~ - . . g  ' ~rfact.s, 

' • allOwed to spin i n  its bearinlz~whi'el~'=wP~ v ° t  was then ~ O R  many years the U.S. Geological Sur~ey has 
11 " been experimenting to find a steel alloy that wouh 
retain its shape and hardness in the pivots and pivo 
bearings of the small Price current meter (Fig. I), th, 
standard eurreut meter of the Survey. S ince the  pivo 
and its bearing play a very importan/, part  in the opera 
tion of the meter, great care must be exercised in harden 
ing and tempe/ing the bearing surfaces. In the pas~ 
the point of the pivot was ground to a radius of 0.00~ 
in. before the meter wfis rated by the U.S. Bureau ol 
Standards. It was usual to have a point radius of 0.01 
in. on completion of such rating. Examination of meters 
that  had seen considerable service in the field showed 
that  this radius increased, owing to wear under  average o ---  • • 
working conditions, to as much as 0.03 in Spin tests - .  l n e  use fu l  life of pzvots a n d  their beari~ , . 
in air with t h e  pivot in this condition have shown an indicated in a short period of time ~ ~gs ~as 
~.PeP~sr.nt de , ea se  z.n sen.sit!v!ty of more than S0 per cent. I t  .prov!ded ~ a~ qmck)and  clependahle method fo 

ne.spm test.cons~szs m bringing the meter cups  to a comparatzve studies of different t ' , ~  - ¢  : . . . . . . .  r 
constant speecl in the draft from an electric fan.- T h e n  !t po~ ib le  t 0 f ind  the optimum, degrt"~Vo~h=lrS~iz~clssma~ 
rne fan is shut off and the length of time required for brittleness for pivots and their seats. . . . . .  
the cups to cease revolving is recorded. A standard T h e  materials and  elements of design finally ado ted 
me,~.,z~w~hll?~t:p~v~Jll:oP:: ~,ghtly over three minutes. ~ 'e~deczded~upon~large!y.  from the results o b ~ ~  d 
. . . . . . . .  ys  ~ nas oeen ~ouno po~sioie .y._ e ~  mu-a-severe testS.!~:: A steel al loy,  designated 
~ogr~.na the. point ot the pivot to  an initial radius of A - M e t a l ,  containing the~following e lement ,  ha" 
~.v~ m_., whzch changes but  little with extended field the best  suited for the maldno o¢ , , ; , , - - , - : -~- , -  s.pr°ved 

. . . . .  , • ~ - l .*a"v t . ,~  ~ . u u  trlelr I ~ a r .  use. l n e  sensitiveness of the meter has also been in- ~ :  0~9o per.cent car,~n::0.275 silicon, :1.07 manga- 
creased, for repeat ratings have been found to be quite ,0.;a4 chromium, o.16vaaadium, and 0.64 tungsten. 
consistent with the original one. ~ T h e h e a t  treating is d o n e i n  aga,s  furnace, \she~e 
,~ Befo.re sta~rting the production of these parts, the U S p ivo t  is b rough t  slowly t o : a  temn~,~,,, ,~ ,.¢ ", i, ~ e  
_~log~c~. ~urvey made a quantitative study of the at  which it is-allowed t'0: sonic :-=I'-t i,r-'~,o~,'^'~.~:_"~,'~..=. F' 
Lna?ure o.z me .wear o l t h e  bearing" surfaces. The" variable o d  for 0.187,5 in. from the point." This ~i~v"es~r~c?, e o : ' n ,  ,~o~ ~ . 
• actors m tins s tudy were the eho |ce  and design of h ardn.ess of C-58 witlain 0.125 in. o f  tl~e p o i n t  ~Wxe~' 

me p.~vot is reground to eliminate any warn,,,,," ,i~:'~ 
m a y  h a v e  taken, place d u r i n g  ,the hea ' t ing o--'-l~ration~ 

z r~oSn~t .care mu~ .be taken m grln.~ng a n d  polishing tee 
r~ - ,-,.,..c,.,u,-c cue nea~ ox trscuon to a minimum 

° % :  : Z  
3 9 2  
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~ 7  

!~L 3, ' N~o. 7 " C 1 v : j  ~L 'E:N:o,I N ,- ~ a c / o r  ~u~ t933 

!~risei:~'~ t h e  bea~Ig__ s u r f a c e ,  a p p r o x i m a t e l y O . O l O  in,, i t  l;renlovesN ~the h a r d e n e d  s u r f a c e s .  T h i r d ,  . e i t he r  : this  i # t  b e c o m e  a n n e a  . 393 

. . . . • . . . di .s~rtion, . . . .or "~th e 
i t: : .'i = ~  b o t t o m  o f  th]s ,se .a t  2~,'_'.,_ a , ' d e p t h ° f ' 0 . 1 8 7 5  ; h a r d e n e ~ l ~ s u ~  . . " ~ ,  _wa~er, w f l / T e m o v e  , the 

,.a d iameter~of  0.203 in. ;  an 'ane~iem~o~e~,~g~isground. : h a s e , m e ~ ,  t h ~ e k s ; W h o ~ k W  .e~. ~_h~zs : p e n e t m ~ d  ~to.thc 
, e oo ,aeg . . . a t  ~the ' s u r f a c e  ~to ~ ' a c k , o r  fl~tl~e of f  ,,f;J.cetu.se. a ~ . c ~ e : h a r d e n e d  

~ 0  OL0O 

u t h e m  ~ : :' e r y s l i g h t ~ f r a c t u r e  wi l l : s in  [ ~X ~ " " ~ r o ~  c .! z e t e r :  The : :p ivo t~bea r ing  is u n h k e  a ' b a l l '  w 
\ . f ~ .  /[\.,:s~,I~,os,~,~ • / .! _ ' ,.ynndrical ~bearing iin ( w h i c h , t i e  ; I~ . .~ , .~  .':be. ~ n g  

" ' : p" L~ a n d  i p i v o t  : b e a r i n g s  Of the  • 
/ / ' (  I ~ . ~  ~ m e t e r s ,  i I ?have  r e c e n t l  ' ' "  ~ -, s e ' i P r / c e  

.0~0.om - - - 7 - ' - -  , t h e f o r m u l a ~ h a s  been  t, i w .  = ~ ,  y s ,  o r  which  , ' y u U h z e d  the  s t e e l a l l o  f ~ 
. - . / ,  . ' . . . . .  o - - ; . . , ~ : u s t e r ~  ro  r.h .... . escr lbed . . . . .  , , , . g, ,.as 
~ \ ~ ~ - ' - - ~  increase in'the : Asa.~sult 't..here:has'.!~ eena d i s t i nc t  

| ~, . , . -length,of,serviLx: of m t ' ', • 
]0m0 .~ 0~e~ / ~:~nm~,t T ° r / '  l °w .  ! ve|oci t ies ;have int  p'rovee~S' : ~nxde~nt he ~ 

~ r  t f - u u r a m r v , t e s t s ~ n a v -  .~h.:.._ :.,_ . . .  o .... .,tcuueo 
l ~ . . . .  " ' " "  " : ~ l l ~ w i l ~ [ f l a [ ; U i e ~ l  i " " . . . . .  

a ~ t e r s . h a s  be . . . .  d e c r e a  • ~ . . . . .  ~- = - :  

~ [ . [  I . J a f t e r  Ion  . . . . . .  ~ery  c o n s i s t e n t  r e su l t s / ' e~ '6n  
t h e  sp in  ~test i n  a i r  s h ~ , ~  ,,.- is.ca t o  s u c h : a n  e x t e n t ~ i t h a t  

, o .  . g . . _  The ReynOlds Number 
T.~ U~ ~o~ 40 SO /$3CRoBINS 2FIA':M I NG 

o R 
l~:.-. ~SULTS oe TJ~s~ R u e  eaR,46 HR (414,000 REVAL--- - C O N S U L T I N G : E N C ; I N I . : F .  . , .  , " 
Pivot of A-Metal,  of C - . ~  ta : . . . ,  _ .' UrlONS) . r ' Y . : - . a  N v . ~  :~ {)ILK N ' Y  : 

• ~ , u r ~ n e s s ,  ana a Radius of ~ " : " - - ' " " B~trmg of A-Metal,  of C-61 ' • 0 . ~ 5  I n  • T', • ~ • . . ' ' : 
,Hardness Pivot  and • .. :l~lV t h e | r  : m o n a  a hs . . . . . . .  nspt~ted an " Bearm W e  . . . .  ' gr p , ~ .Wind S t r ,  • , ,  

I ~  d Measured Every Hour During r c s t  g r e  (Sc, en t , f i e  : P a p e r N 6  5o:1 ~c ~:h~S~s~,T0 n 'S  t r u c t u r e s  
.... .," _ . " . . . .  o u m d a r d s )  , a n d : " W ' i . . ,  it):..~_". "~'~. Y'"= ~_w:o, , " u r e a u  o f  
w u o .  a n n  a r a d i u s  o _ . " : . .  . . . . .  , ,  , , . . . .  • -c~sure o n  a M o d e l  o f  " • i • - - . .  f 0 .02o  m . - a t  t h e  a , ~  .Bu i ld ing  . ( R e s e a r c h  P a  . . . .  • " , -,a .~,hll '  

I treating, t h e  p i v o t  s e a t  ;~ ~ . - - . - - ,  ~, . . F-X. I n , h e a t  , o f : ~ - - ~ - . - , - ,  . . . .  : LPer,.No. 301 .o f~ the~U S . q a  . . . . . . .  
I allowed to soak u-+;~.,t. ....... wty~to I,o~o~ and ,^~,,...,,-, , /- g ;L. Dryden and'George c" -~;n-.,.._ 
l . _ _  -.-: .  t u c  w n o l e : t m a r i n ~ ,  ho~ ~ . . :~ :e  u ,  t . c , K e 3 n o l o s  n n m b o r  : I ¢  : . . -_ , .  - ,.. :-~,.o,--,.~ ~ L - r -  

temperature.  T h e  o --~- , ~ ' u z m 0 r m  , < • . . .--'."- "~ ' :"z .nent loneo I n c a  i - , . . . .  t o n g s . m a e d , t o : r e m o v e ~  = .... .on p h y s w s  and~usua l l  an ,  . . . . . . .  n~Y, b o o k s :  
the fu rnace  m.c h e a t e d  t o  t b e  s a m e  t e m . . . . ~ h e 2 ~  a t  f r o . m ~ . : D U n k e r l e v ,  w h O  s u c ~ , ! * b ° ° n  ks on'. :hydrauhcs- : :  ?:Stanley';,~ 

j l ~revent. c o o K u g  a t  t h e  ~ n ~  ~.,:+::'-t:7"--';"'c so a s  t o  "::~/~titles' a ' c h a n t e  o 7~-""5u ~ e y n ° ! a s  !m ' a : p r o f e ~ s o r s h i  i-:i:' 
s .,,,,--,,ram l u r n a c e :  ..... - , ,_ r . _ f J n s . t l , d r a u  --' " . ...... P 

[ ~ e n c h  b a t h .  W h e n  t h e  s e a t  is • . . . . . .  t.~.~.~_ .. a n d  ReYnold  s, Reseo.~t . . .~  . . . .  , !3, l . i c z , _  / ' rofessor~Osborne~, :  
taken to  h o l d  i t  tlnri~,h* i ~ +  , t . _ ~ . ' ~ ' ~ u  I n  Oil, c a r e , i s  o;V . . . . . . .  ~:  " ~ . " ' ~ : , ~ , . . ~ s o  t h e  R e y n o l d s  'nUmh,.,:, ';~". " 

• r o ° ' -  * ~ , . ~ -  U U ¢  1 1  u i a  " b, . , .  ,~, , p r o m i n e n t  , . . . . .  ---~---.:~i,o; • q lu l l  to  r each  , . p l a c e  m • ,~ - . . . . . . . . .  [ bemng su r f ace .  T h e  q u e n e h b a t h  ; .  ; . . . . . . .  . t h e  H o w e v e r , - i t  s e e - . ~ - . ~  t .~  C . .  :.b~. ks  o n  a e r o d y n a m i c s .  !: 
d runn in  w a t e r  so- . ' . . . .  , . c ~ s e u  m . a  ran t :  • " " ." . . . . . .  V : ~ = ' o u t  : h t t l e , k n o w n  t o ,  . . . .  -:, g - t h a t  l t s . , t em r t . . . . .  e n g i n e e r s  a n d  ~s n o t  • , . - . s t r u c t u r a l  : [ ~ t e r  remo-,-- t  r . . . . . . . .  p e a  u r e  r e m a i n s  l o w  . . . . . .  m e n t i o n e d  m - t ~ t . _ ,  . . . .  . • .= .  - m  me - • en In ri . . . . .  ,~-- , ,~. ,u.  s z r u e t  b a t h , t h e ~  , g ee  n g ,  A n  ex l . . . .  - ura~ [ ess . . . p a r t s  a r e  t e s t e d  . . . . .  p a n a U o n - o f  . i t  , , '  - .  : t ~ • A n y  seaLs .havmf ,  a - R , ~ t . _ ~ , ~ t . _ _ ~  fo r  :be o u t : o f  p l a c e  ' • t h e r e f o r e  ~may : n o t - . :  

• o , v , . . ~ * v c ~ a  ~ L r o n ~ S S  ~ a r e  r e l e e t e d "  T h e  • • u n d e r  O s b o m : ,  " . . . .  " • , • ~ . . . . . .  " : : 
• t h e l a  i . . a f l c e p t e d : s e a t s  a r e  , then  h e e d  , . . e. R e y n o l d s  . : (1842-1012 , ' ~ . " . ~ 

~,lge t h e  p w o t .  t h e  t , . ~ 2 : _ ~  . - ? . - p u a s m n g  is anne .  E - , , ; . , ~ - - 2 -  - '- k l - 7 - " ~ " ' u r ~  , ~was iProfe..ssor ~of c ' ; , , a  : .~  
m..t., p p  n g  machine ,  w h e r e  t h e  g - ~  2_, :  , . . P {  p h y s i c i s t  of  t h e  ~ t  2=_,..:_ ' ) '  . a  , no ted  E n g h s h  

the bear / r ig  su r f ace .  T h i s  r e a d i n g  m u s t  be  t h e : s a m e  :as 'Law, o L R e s i s t a n c e  in ~Parallel C h a n n e l s ; " , D u b l i s h  
.flint on the outside surface. Philozopkical Z>a--''=': ........... " r " ed:in,the 
~-Experiments were also .made with case-hardened ' V,q"~""w"~'°~tneR°yaIS°ciet,., _ V , 

~ . ~ a d _  _ ~ . ' n . g s : , t h a t  is, 1888; also'in o , . .  Y, ol. 174 
~ p ~ a ~ t m  t.n" nJta'kl~ ' ,~-  . . . . . . . .  y c y  Ide  " . ~ • -,'v"s,~= , , ~ - , u o ,  of  R e  no ' " o n  Y l e d t a m c a l  a n d  P h - - "  . . . . .  " y Ids P a p e r s  , . - .  • . , u t =  o n j e c u o n s  t o  e a s e  h a r d e n  n y a - w a t  OllOJ¢(l~. V,o 
~g were . found ,  l q r s t  t ' " • " - T h e  ~theory o f  h y d r o d y n a m i c s  :did n o t  ex  lain d p r o  ; " "  f r o m " - - '  t he re  zs=the m e e l m m c a l  difficult~- 

, ~ .  tm~ uae. e f fec t s  O~ t h e  -" ,,tad s~ . ~  w h e r e  the  , _ . . - 2 _  p r o c e s s  t h e  t h r e a d s  o ~ e r  th ings ,  w h y  the  r e s i s t ance  to  the  a - -~P- -  ' a m o n g  
-' , Se..-,,.dcw o e a ~  ~ l;uOes OI smal l  .-II;,..--.... . . . . . . . .  -u.w u l . w a t e r  m 

~ e s  m ~ t b e  c o v e r e d  wi*t- - .  . .  u e n  sur -  n,~we r ~.f . ~ . ' 7 7 . 3 " " ? y ' ~ = ' . . .  was .p ropor t iona l  to  t he  first  
m m y ,  a s l o w  a n d  c o s t l y  r -  _ , . ,  , , c - v c m e t t y ,  whi le  in .1- . . . .  +..t... . . . .  

• " ~ . ~ ' -  ¢~u~,%"s a H O '  • " 

~u~u--DU'ePeraU°n' w h i c h  at..anybest is nothardeningdependable.process,.Second,causes o *, , , - - v  . . . .  . . . . . . . .  , u m e n o n ,  w~m l a r - r c a e h m  resu  
• var~¢d n e a r l y  as  t h e  second  ' ~ w e r  n . . . . .  p! l~S st 

grmomg cannot b e  r ~  t o  b e c a u s e  a f f . e c t i n g  f i e l d s  u n d r c a m e d  o f  i n  h i s  a ^ . ,  ~,_ . _ g r .  I t s  
co lo red  f i l a m e n t s  i n t o  w a t e r  f lowit  " : "  o y  i n t r o d u c i n g  

A 9"  "... . 
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0 

Pro~eet  : ~ p e  :L~eter s 

~ o i s e  ' I ~ n t a  621 
C e n t r a l  V a l l e y  ' 
Y a k i ~  

K l ~ t h  

K l a ~ a t h  P e n t a  621 

N o a h  P l a t t e  P e n t a  621 

0w~heo I ~ r o v e ~  822 
Denver- Gen.Ir~ A 

Rio Grande A 

R~o Grande Penta 621 
Rio Orande Penta ¢21 

RIo OPm~cle Pen%a 62] 
Rio  Orande A 

Rio Grande AoouI1;io 616 

Rto Grande  Aaoustio 616 
Rio  Orando Acoustic 616 : 
R io  ( ] r ~ l e  Aeoue~ t  o 616 , 
R io  Orande Aeoultle 616 ,, 
Rio G r ~ e  Aoouetlo 616 ' 

Rio Orande  Aoouatio 616 ' 

Rio Ore=de Aooua t i o  616 

Rio Orande Aeoustlo 616 
Rio  Orande  Acoustic 616 

Rlo O ~ e  : AeoustLo 616 
Rio O~mde ' Aoou s i l o "  616 
R io  Orande  s Pe~ta 821 
R io  Gramde , Penta 621 

R io  Orax~e ' P e n t a  621 
I 

Rio  Gra~de , T -p roved 622 

Rio O r a ~ e  : Aooustlo 616 

Rio. Grande ' Aooustio 616 
T r a n s :  fro~ t~-== 

p e r  Sn~ko Mver ,  P e n t a  621 

T l ~ n = .  fro,m = 
Pine River = ImprOved 622 

T r a n s .  f r o m  = 
Unoomprah~e = A 

I 
R a p i d  V a l l e y  , & 

K l a = a t h  F a l l  , Pe~a~a 621 
Y ~ r t h  Plat1:e : Panda 621 
Rio G r - - d e  Penta 62]  

Sur~Id e = P e n t a  821 
Trans. from 
Rapid V a l l e y  s A. 

l t y d r a u l l e  En~i- ' 
n e e r ,  D e n v e ~  ' A 

- : 
Rio ~rande : --~ 

.RIo Grande : P e n t a  621 
~l~lntdoka ' A 

Yaklma = Pen~a 821 
Y a k i a a  , Penta 621 '  

YuIa = 
| 

P~yd~u ]~le En~i-. 
~ e , .  D e = v ® ~  .~ .X • 

B e l l e  Fom'ohe , Penta 821 

• B e l l e  Four,he , A e o u ~ , o  616 
Central Va/ley : " ~ "  

PJ.o Gr~e , Perdax 621 
R i o  Or=rode : A 

CU~J~2iT "~TER I@;PAIR I!ECOII~ 

: ~ ~hlpped :Condition : : : 

l'-fr. : Reo~d. : t o  , o f  : Ratinr : Ratin~ , Remarks  
: Denver ~B, of S. ~L_mete r = reo,~. , maile~ , 

: 809 =~ur ley  : 6-1-42 ~ 6-26-42 = Reoond. s 7 - 1 4 - 4 2  s 7-17-42  ' I 

A s l ,062  : ~ h i t e "  : 6 -1 -42  = 6 -26-42  = New 7-14-42  s 7 -17-42  ' 

= ' ~ "' ' " ~ 7-14-42 ' ' s ~. A s1,063 ¢~ i1 :e  : 6 -1 -42  ~ 6 -~8-42  ~ .low = : 7-17-42. = 
: ' = x n ~ l ~ l ~ ° n t a ° t :  815 : O u r l e y  : 6-1- -12 : 6 -26-42  , Reeond, e 7-1'4`42 : 7-17-42 I 

= 809 ' G u r l e p  = 6 - 1 - 4 2  ' 6 - 2 6 ` 4 2  " R e c o n d .  s 7 - 1 6 - 4 2  , 7 - 1 7 ` 4 2  ' 

I :  I ',  -1`4o  .'. 7 -  6-_2  ', n.oo , : 7- 7 2 , 7-31`42 
:4 ,043 ,,~ni1:e : 6 -1 -42  : 7 - 6 ` 4 2  : Reoond. 
=1,008 : G u r l e y  :C-12-~2 : 6 - 2 6 - ; 2  = Reoond. 

~ 4,057 :C~n'ley s 6 - 1 - 4 2 ~ :  7- 6-42 ' Reoond. 

s 827 tOurley : 6-I`42 : 7'=Z~-42 : Reoond. = 9-2-42 = 9.15.42 l 
, 8 .1  : rl.y" 1 6 - 1 - 4 2 : 7  * -  , , 

: 890 =Gurley , 6-I-42 , 8-16-42 = Reoond. : 9- 8-42. 9-1~-42 
=4,O~6 '~hlte ~ 6-i-42 ,' 7-28-42 = Reoon~ ..... 

s 821 :Gurley : 6 - 1 - 4 2  ' 1 0 - 1 9 - 4 2  ' Reoo-,  
8 8 9  : G u r l e y  : 6 - 1 - 4 2  : 8 - 1 5 - 4 2  : = : : j R e o o ~  
870 sGur ley  ~ 6 -1 -~2  ~10 -19~2  = Reoo== 

883 =Gur ley ~ 6 - 1 - 4 2  ,10 -19-42  = Reoo=~. *11 -16 '~2  ;11 -23-42  

892 ~Gurlg(/+~ 6.1.~.2 = 7 -28-42 .=  Remand. : 9 .  2 - 4 2 1 :  9115-4 2 : 
901 : G u r l e y . :  6 -1 -~2  : 8 -15-42  : Reeo~ i .  : ' 9 '  8"42 

, 90? 

' 9 0 8  " 8 - 2 4 - 4 2  : 

4,O00 

' : 4 , 0 0 4  s G u r l e y  s 6-1 - *  .. 

=4,054 : G u r l e y  = 6 - I - ~  

: 886 =GUrley : 8-15`42 s Recond'. = * : = 

: 891 :Gurley , 7 -7 -42  = 8 - 4 - 4 2  , Reoond.: ' ' ' ' 
" , 1 5 - 4 2  

' 4 , 0 1 1  SGur l ey  : 7 - 7 - 4 2  = 7 - 2 8 - 4 2  ~ Reoond .  
: 15-42 : .  

, 2 ,W~1:e ' - s 
, 7-.-42 , 7-20-42 , Reoond, 24-42 ~ 

' 4 ~ 0 0 1  , G u r l e y ,  : ' 7 - 7 - 4 2  , 7 - 2 8 - 4 2  : R e o o n d ,  15-42  I " : . . . . .  

' 4 , 0 5 5  IG tw ley  ' ? . 7 ` 4 2 . ~  7-28-42 : Reoond .  ' ~ g - 2 - a ~  ~ ~ -  , 
: , ~ , = .... 18-42 

: = = . . . . .  . • i . . .... I 

: 7~ IGIILI'I~ I 9--3-40 I~].];-42 I ~O00~e I ~2'-- 3-42 I I12"1~ "~ 't)'~ II 

: ' ' ' ' ' : , T r t n h  t:o S e ~ -  
,4,068 ,Gurley :12-20-41, 7-28-42 , l~econd. , 8-14'42 = 8-24-42 i ra~e~1:OX0~8.e 
I I , , 

' ' ' " ' ~ T r a n s .  1:o 8 a o -  .. : 1 ,026  ' :Gus ' l ey  ,: '7-14-42': 7 - 2 0 4 2  :' Reoondo " : '  8 - i 6 - 4 2 '  8 -26-42 : ~ e s ~ t o  l O ~ d ~  
: l ' I • ,1,028 ~Gur ley  , 7 -28 -42 ,  8 -  4-42 : Reoond. : 9 T 2 -42  : 9 -  8M12 : 

829 :Gumley , 7 -28-42~ 8 -  4-42 : Reoond. : 9 -  2 -42 = 9 -  8-42 = 
"= 810 ' G u r l e y  : 8 - 7 - 4 2 : 8 - 3 1 ` 4 2  *= Reoond. = 9 -29-42  ' 1 0 -  3-42 ' 

: , -  8-42: - - - -42 : :1o,2o-42 2 < . '  
= 745  ~Gurle~ 9-15-42~ 9-21-42  " "~ " " : ' , R e o o n d . .  , 1 1 -  4 - 4 2  = 1 1 - 7 - 4 2  :: i ' 
= ' ' I .I I I 

' , 4 . 0 7 5  : W h i t e  : 9 - 2 8 - 4 2  =10-19-42  , R e ~ - ~  = ~ . . ~ .  . . . . .  : T ~ u .  ~e Oe~.,-:~i 

'4,076 snh11:e : 10 -1 "0 "42 '10"19"42  := Reeond.. 'L1'14`42 s12.  1 -42  ' ~ .II I : , 

• :.. e o o ~ .  . 1 2 - 1 4 - ~ 2  . 1 2 - 1 7 - 4 2  
i 818 :Gu r l ey  : 1 1 - 7 - i t 2 ~ 1 1 = 1 4 - 4 2  R . . . . . . . .  " . . . . .  . . . . .  " . . . . . . . . . . .  I " : " "  ~ - - .  . . . . . . . .  ~ 

, eoond.  : 1 2 -  4 - ~  s12 .17 .42  * 
' , 746 : ~ l e y  =11- 7-42 =11-1 ; -42 = ~eoon8.  =12- 4`42 ,12-17`42  e~ 
'1,O45 'Wh i te  = 1 1 - 6 - 4 2 ' 1 1 - 1 4 - 4 2  : Reoo~d. ' 1 2 - 1 5 - 4 2 : 1 2 - 1 8 - 4 2  ' -  ~'~/iji' 

= ' : 1"22"431 = P.eoond. : 2 -19 `43  I 2 "27-43  = s 863 =GUrley : 2 - 2 - 4 3  = . ;  

: 923 sGur lw j  = 1-22-~3= 2 - 2 - 4 3  : Reoond. : .I -.~ .~~,.~! 

sI,1~18 SGurley x 1 .28 .43  s 2 - 2 - 4 3  s Reoond. 

• : 1 , 010  sS~r le3"  :s 2 -  1-43:s 2 - 6 - 4 3  = = Recond. 

:1.o38 3-2,  R . . = ,  
: 748 = , 3 -  9-43= .3-2@-43 = R e e o z ~ . -  

:4 ,016  , : 3 - 9 ` 4 3 : 3 - 2 4 - 4 3  = Ree~md. 

=1,029 : G ~ r l e y  ' 5 - 1 1 - 4 3 '  8 -  1`43 ' R~oond. 
: 8 =  : " 5-2 : 6 -  =Q~Irley , 1-43 , 

84.065 ,GUmlev = 5 -20 -43 :  . 6 -  1`43 , P~ooad. 

= 2 - 1 9 - 4 3  s 2 - 2 7 - 4 3  = "',~r 

.7 2--19--43 = 2--17"43 S " ~  .r~. '  ~::~ 
s 2 - 2 0 - 4 ~  S 2 - 2 7 - 4 3  z . . 
| 8 8 

' 4 - 1 3 - 4 3  = 4 - 2 1 - 4 5  '" :':;:i~"i 
! l | 
s ~ - 1 3 - t 3  , 4 - 2 1 - 4 3  , 

: 4 - 1 3 - 4 3  = 4 - 2 1 - 4 ~  . 

s S , - 2 ~  I 8 " 2 6 - 4 3  s - 

I 6-19.43 s 7-3-43 s 
I I I 



, |  

~ J e o t  s 

,- 4 .-Rio ~ o  " ""-~-.~oeue~b~o 818 

:ll~o' O l ' I d o  m m P m ' l ~  621 
• ~ 1 ~ o  ~ g l - m  

I .  I I ~ v o r  t • 

RLo O ' r I . l o  ' ~ IS~-I 
I ~ o  Os' I~I t  m l JL 

.... ~ '" ~---i"i-~;-~s ..... 

nIe~o - ~  ,~ .Jk 

~ o  . ~  s C I .  ~ 3  

~>.. ~: l ~ ,  

.,+. 

I~:.:+-. ,, :. +: ~+ - .~ .. 

l. 

j + ILto Cd 'm~e:  : , l o o ~ i ~ o "  : 

" ~I ,/. ,. 

t IU.o Ot'ende ' .':t :/.i~oo .~o,{~ 

~.~- :82o 

OUlm~? ~ lt~lP4~I3~t It/r, OSD (ConCl.nm4) 
• ,,+, + + , . 

~,.,+ ~?"~.,, ,. 

z s : +" s I~I ip ,  i m ~  a O o n ~ I m I .  ?' 
I I I 

_ L  Ho, - ,  • ~.. . . . . . . . .  s Rat~l,~ s +  I I I I ~ . ,  '+ 

. , .ore : e-  . - , 3 1  ' . . . . .  ' . . . . .  , '  ,++ 

L/  r e~s +aouz, Z~,  ~ I~SO-41,S. e-;1-,sS ~ t e ' ~ , t + ' # " S ' I S , / :  '++~L+~;~ 
• 8 " • " " ' " ,'~ t6.!~!+ 

• 0811 ~!0~.I~. ~ ~.~ e= I,A,S e R.s~I. ~ ;6..I0-68 , 'T,"S...~ e .+ ,. ~ ...... ,..+,.. 
l ,. I 

' t ,t ~ " s .s ~ e . , . 
. 1 ,019  m ~ l ~  s ~ l ~ s  O-11~3 m : ~ .  m 6 - 1 9 ~  
I ~ 7  !Ore'leT s 6-10-43 s 6 - 1 6 . 4 8  , I , R ~ ; ,  s ,~. m :?-~3 m 4 ~ : . . . . . .  +r';,% + 

, ~ .~  , o - P z .  ' - :ili . . ++  : + + .  + +  ? .  ++ 

~_,~_!~1~ +', +s- .~, ~ .' ....... . • .' ........ ;+~..i,....~.~ 

I . | I | :I 

J1+O~:~i.s~ ,-6- e~3t.em1~3 s 

• 2 ~ 4 + . ~  :t  ,..+ .~ , . l  ._.v-,~ . ~ e O l ,  8 

-s .8 i. +s ::8" 

II l I I " | ,11 :( ~ l  " ~I /~ ': "~ 
| -'If I I 8 

'l : , .-~.~l~.~.~:i l~mo~, . ~.s~x-~ 

, - -  - - +  + w r ~  +l  I ~ , ,  • ~ . +  . . . .  , ,  
I " +. . . . . . . .  ~ .... I~ "I "++ .... ~ . ' ~ - ~ ~ ~ +  .... ., ., + ~... ~ . 

. 7 - ~  ~ ' ....-~ 

o I " ,+ 

: ~ . . ;  



O ~ E ~ T  METER K~.PAXR It~O~D ( C o n t i n u e d )  

I 

P r o j e c t  t T y ~  

• I 
I 

R i o  G r a n d e  : A c o u s t i c  @Ib 
R i o  O r a n d e  : A 

Y a M = ~ a  : A 
P r o v e  : A 
H y d . L a b .  : Modified Olb 

lS.i.~b, : I,  
Hyd .L,t. : A 
Hyd. L~ b. : A 
Yak t ma : A 
Yaki~a : A 
Ryd.Lnb. : A 
Hyd .L~.h. : A 
ProJ. Plennim- : A 
Pdo Gr~:~de : Penta 621 
RIo Gr,. ode : A 
Rio Grmde : 623 

R i o  ~ Pantie : 623 

Rio O r a n d e  : 623 

Rio Grande : 616 
Rio Grande : 616 
Rio Or~n~e : A 
Rio Grande : Penta 621 
Rio Grande : Pente 621 
R i o  Grande : PenCe 621 
North Platte : A 
All-A~erlcan : A 
T a k i ~ a  t Penta 821 

Takina : A 

ProJ. Plamd~ : A 
Central V a l l e y  : A 
~.Lab. : A 
H~d.Lab. : A 
Ry~,~ab. : A 
Ryd. Lab, : A 
Hyd.Lab. : A 
R~mLXab. : A 
Central Valley : A 

Central Valley : A 

Central Valley : A 

All-American : A 
flyd.Lab. : A 
p, y d . L a b .  : A 

~.~b. , A 
PO~. Lab. : A 
Central Valley : A 

C e n t r a l  V a l l e y  : A 

l l , ~ l .  L a b .  : AcoUstic 
G r a n d  V a l l e ~ , , ,  : Aco--tic 
R y d . L a b .  : 
R . v d . L a b .  : A 
P ~ n i . L a b .  : A 
~.Xab. • A 

:Meter 
: 11o. 

:,.053 
,40~ 
~I0~ 
:4058 
: 875 
| 

|4059 
:i055 
1069 

: 1070 
z 1071 
:1072 
:i073 
:1053 
: 4010 
,4073 
: el@ 

: 851 

: 890 

: 908 
:4012 
:4064 
: 7 3 7  
: 852 
:4013 
:4037 
:i048 
: 863 

: I08S 

:1004 
:1012 
: 1 0 7 4  : 
:107S : 

: 1076 : 

:1077 : 
:1078 : 

: 1079 : 
:I002 : 

:1029 : 

: 1 0 ~ 0  : 

:40~0 : 
: 1 0 ~  : 
: 1 0 2 9  : 

: ! 

:i0~0 : 
:1080 : 
:i0~ : 

:4068 : 

:40~@ : 

: 921 : 

:1026 : 

:1068 : 

:1082 : 

:4068 : 

t s 8hipped :Condl%ion I : : 
t Mfr. : Rec'd : to : o r  : Rating t Rating , Remarks 
: ; De~ver tB. of ~. : meter : reo'd. : ~!led : 
P I : | : ! l 

:uu~ley , ~-14-44: 2- 20-441 ~ e o o n .  : ~-28-44 .: 3-~i-~4 t 
~hi~e : ~-14-44: 2-~b-44: Retort. : 3-28-44 : 3-31-44 
:Rebuilt~ 2-21-44s 2- 22-44: Rebuilt ~ 3- 744 s 3-13-44 fOld meter BR-8~2 
|Greeley I 3-2-44: 3- 6 - 4 4 1  Reach. | 3-28-44 : 3-31-&4 +: 
, G u r l e y  : --- : 3- 27-44* Modified , • , , C o n v e r t e d  from 
: : : s : s ! " : a c o u s t i c  t o  e l e c t r i c  
: : z : : . : t L o e n e d  t o  RIo O~an3e  
| l ~ h J t e  : - - -  : 4- 24-44: Recon. : 6 - 1 - 4 4  : 
:White : - - -  | 4 - - ~ - - 4 4 :  Recon. : 6 - 1 - 4 4  : 
:Rec. ~ - -  : ~- 2~- / , /+ :  Ne~ : 6 -  1 - / . 4  : : 
:Rec. ~:. ~ : 4- 24.44: He. ; ~I--~/' : r 7-- ~¢~--44 :See Entry on BR-863 
lP.ec. : --- : 5- 26-44: New : 6-26-44 : 7- ~-44 :See Entry on BR-IO$5 
t~ec. : -- : 5-26-44: New : 6-26-44 : : 
:Rec. : -- : 5- 26-44: New : 6-26-44 : : 
"White : --- : 5-26-44: Recon. : 6-2(,-~,4:16-30-U~ : 
: : 5-25-44: 6- 2-~,4: As recd. : 6-26-4/, : 7-1-44 : 
: : 5-25-44z 6- 2-44: As recd. : ~26-44 : V-1-44 1 
: : 5-25-44: : : : :Exchanged ~or meter 
: : : : : : : BR-4013, 6-12-44 
: : 5-25-44: : : : :Exchanged ~or meter 
: : : : : r : : BR-737, 6-12-44 
:G~rley : 5-25-44: : : :s :Exchanged for meter 
: : : : , : " : B.R-852, 6-12-/.4 
:Guriey : 5-25-44: 6- 12-44: Recond. : 7- 5-41 : 7-10-44 : 
zGurley : 5-25-44: 6-12-44: Recond. 
: : 5-25-44: 6- 11-44: Recond. 
:Gurley : 7-13-42: ii-i/,-42: R e c o n d .  
:Gurley , 8- -38z 9-IR-42 | Recond. 
tGurley : - -  : 9-18-42. : ReCond.  
:Gurley : 6-9-44z 6- 11-44: Recond. 
: : 6-~44: 7 - 3 - 4 4 :  Reco~i. 
: : 6 - 2 7 - 4 4 :  : 

: : Z l 

: : 6 - ~ - 4 4 :  : 

: : 6-gi-44: V. 6-44 : Recond. 
: : 6-60-44:7-6-44 : Recond. 

: - -  : : New 
: ~ ~ : New 

: ~ : : New 

: --- : : New 
: - - -  : : New 

: - -  : : New 
: 8-11-44 : --- : --- 
: ~ : 

: 8 . - l l - 4 4 :  - -  : - -  

: 8 - 1 4 - 4 4  : - -  : - -  

: 7-:~-44 : 7-10"4/+ : 
: 7-:5-44 : 7"i0-4& : 
: 12-3-4M : 12-16-42:Sse entry on BR-851 
:10-20-42: i0-24-42:See entry on BR-890 
: 10-20-42: lO-24-z2:See entry on BR-818 
: 7-~ 5-44 : 7-10-4/, x 
.: 7-14-44 : 7-21-44 : 
: ~ : :BR-I071 s e n t  i n  
: ' :+ ' :  ,: exchange 
: : :BR-I070 sent in 
, : : : exchaage • ~ 

1 7 - 2 6 - 4 4  : : : :  

: 7 - 2 6 - ¢ A ,  : +  : 

: 8 - 2 8 - 4 4  : 
: 8 - 2 8 - 4 4  : 

: 8 - 2 8 - 4 4  : 
: ~ 8 - 2 8 - 4 4  : 

: - - -  : : B ~ - I G 6 g  s e n t  i n  

: -- : • :BR-4OSg sent in 
: : s e x c h a n g e  
: - -  : : B R - I ~ S  s e n t  i n  

: 8-i~: 8-~-44 : Recond. z 9-14-44 : 9-~0~44 : 
• -- : 8-8-44 : Recond. zi0-Ii-44 : 
: ~ : 8- 8-44 : Recond. :I0-11-44 : :To Valley Oravity 
: : : : : : Canal & Storage, 
: : : s : : Tex,  as 
: --- : 8-8-44 : Recond. :10-11-44 : 
: -- : 8-8-44 : New 
: 9-Z7-44: 
: : = 

: 9-27-44 : 

: : 1 0 - ~ - 4 4  : R e c o n d .  
: :i0-~-44 : Recond. 
: 9-27-44:10-14-44 : Recond. 
: :10-14-44 : Recond. 
: :i(>-14-44 : Recond. 
: s i0-IA-44 : Recond. 

:10-11-44 : : 
: : :DR-lOT6 sent in 
: : . : e x ~  

s : : ~ - l O T 7  s e n t  i n  
: : : exchange 
: 1 0 - 2 7 - 4 4  : z 
:II- 4-44:11-7-44 : 
:11-11-44 s 
: 1 1 - 1 1 - 4 4  : 

:11-11-44 : .. 
: 1 1 - 1 1 - 4 4  : 
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c I  ~ n ~  m a x a  ( c o a c A n u a t )  

Project 

Central V a l l e y  

Central V a l l e 7  

~Vd.Lab. 
Yma 
Y m a  

A U - A m ~ i c a n  
R t v e ~ o n  
~ a n d  V a l . l ~  

T I k ~  
~ u c ~ a r l  
~eXJ~s~ 
K ~ . L a b .  
~ d . L a b .  
H ~ . L a b .  

.Lab.  
Rlo O.-snde 

Rto O.-tmde 

RIo Or~-de  

PJ.o Orande 

~1,o (}r=u~e 

111o Orande 

~1,o C, ran4 • 
! i l o  O ~ e  
.qlo @taMe 
Rio  Grand., 
m, oshone 

H.~,  Lab ,  
RY#, Lal:, 
.~V.l~, Lab,  
I'L"~, Lab,  
H~-.  Lab ,  

. - IUrd ,  Lab ,  
yak tm.  

Yakims 

~ .  Lab. 
R~.  Lab. 
~ .  Lab. 
~ d .  Lab. 
C o n t r a l  V a l l e y  : 

mm • 

: 'Pype ,Meter : .  IL~. 
l , , ~_ +" I NO. : 
l | $ 

: A :I0b"/ : 

: A :1058  : 
: | ! 

: A : 1 0 4 9  : 

: A = 1 0 4 9  : 
: AcoustAc :4031 : 
: ~ t a  621 :4014 : 
I $ | 

: A :11048 : 
: Acoust~Ic : 87~ : 
: ~ t a  621 : 7~9 : 

: A s4071 : 

: A : ~ 9  : 
: A :1067 : 
: A :I0Sl : 

: A :I010 : 

: A :1063 : 

: A :10/,7 : 
: A : : 1 0 6 ~  : 

: A :I08~ : 
: A :1084 : 

: A :I065 : 
: A :1066 : 
: Pent,,, 621 : ~:~2 ; 

: ~ t a  621 :4011 : 

: P e n t a  621 :402~ : 
• e • 

: AcoUst ic  615 : ~21 : 
: : ; 
• • • 

: A c o u s t i c  616 : 88]5 : 

; Acous¢le 615 : 906 : 

• • | 

: A o o u s e t e  615 :4001 : 
: A :40~= : 
: A :406.S : 
: AeO~S¢Ic 616 :4051 : 
: PeaCa 621 : 92.5 : 

: Mod l f t e~  516" :4006 • 
: Mo~l~le-~ 616 "40~7 : 
: Mo~L~ted 515. : 4 ~  : 
: llk~d£fted 616 :4009 : 

: ;  M o d i f i e d  616 :40 ]2  : 
: M o d i f i e d  6 ~  ;40~4 : 
: P e a t o  621 : 895 : 

: ~ n t ~  621 : 923 : 

A :10~8 : 
A .:10~9 : 
A :1090 : 

A :10% : 
R o f f  ; 200 : 

: s 3 h : t . i ~ t  sCondAtlon : : 
: + l t l o ~  

: ' D e m  
• s s 's | ~ .:, 
- :10-  2 - 4 4 :  : . :  

: 1 0 -  2 - 4 4 s  : . : .  , 
: I : I • 

: 10-,~-.44,, : s : - 
: : ; $ : 

: :10-30-44 : As Rec~d : 1 . l - 8 - 4 4  : 
:10 -  I - - ~ : ] D - - 3 - 4 4  +~s-.Re,'ond, 
: 1 0 -  1-44: : : : 

:i0- i-4~:I0- 3-44 : R e c o n d .  
: : ]J0-17-44 : ~ c o ~ .  
: 1 0 - 1 9 - 4 4 :  . : 

: I - 1 0 7 4  s e n t  I n  + 

:B]~..].060-,,==~ i n  :+ 
: exchange 

s l l -  ~ s l i - 7 - 4 4 :  •-+.+:+ +. 
: ~ 3  ,,,ea~ i n  

: : 1 . l - 7 - 4 4  : 
=11-11-44 : 
s : .:BR-ZOGE s e n t ,  :in 

:~ ' .: : : ' ~  
, e _ " l @ _  • . 4 A  • - 

4-45 : 
4 - 4 . ~  : 

• + 

: +:1~-~'O.-,4,4 : l taennfl. 
: :1A-~0-44 : 
: +: 1 1 - ~ - 4 4  : 
: : ii-~0-44 : 
: I i - ~ 0 . . 4 4 :  
: :Z.1-~0-44 : 
:12-  2 -44 :12 -  5-4.4 : 
:12-21-4~:  : Recond 
: :12-~2-44 : New 
: :12-27-~4 : New 
: :12-?2-4~, : New 
: :12-22-44 : New 
: 1 "  '2 - -4~ : 
: : ~ 
: 1 -+2-45 :  : • 

.: : : 
: 1 -  2-45:  
: +; : 

; I -  2-~5:  + : 

• : 1-  2-45:  
: : : 
: 1 -  2-45:  

+: 

: 2. +6-45 
~:BR-406b sent; I n  
: exchen~:e 
: ~ - ; 0 7 1  sent  I n  

:BR-1026 e e n t + + ~  :.. 

: 616) s e n ~ l n  ~ 
: ezo~e : V ie  

:BR-4028 ~sent I n  
: • e x c ~ e  
: ~ - ~ 0 ~ 0  ( ~ t £ 1 ~  

. . . .  ,6.16) +,,e=~ ~.n 

2-15-4~ : 

2-15-45:  

; : ; : : +ezohap4e.,vle ~B~o£ : 
1 -  2 -4~ :~1 -26 -45  : Reoond. ;~+2 -15 -45  ; 

L k 

1-  2 -4J :  1 - 2 6 - 4 J  : Reaon4~, : :  2- . lJ-4J : : • 
1 -  2-4~:  1 - 2 6 - 4 j  ; Rocond. : 2-1~-45 : 
1 - 2 - 4 5 :  1-26-4~ : Record1, : 2-15-45 ; 
2- 2-45:  : ; := "-8R-1058 .(~ype £ )  /~ 

2 -13 -45 . :  RoL~ i l t  : 2-,"~-'45 : 
2-13-4~ : R e b u i l t  : 2 -28-4~ : 
2 -1 ) -45  ; R e b u t l ~  ~: 2 - 2 b - 4 5  = 
2-1~-45 = Jtetaz11~ : 2-~a~m45 : 
2-13-45 ; R e b u i l t  : 2-28-4J :~. 

2-16-45 : R e b u i l t  : 

: : : 
2-16-45 : 1~ebu11~ : 

2-26-45 ; New : : 
~ - ~ - a 5  :-,qem : : 
~-26.-4j  : New : : 
2 -2~- t~  : Nm; ; ; 

: ~,lleDt,, 1/1 

:Be - l~z  (~ype A )  
: seat In e z e h u p  
: viu B. ot S. 
:Be-1067 ( ,~pe  A). 
" neat  ,An I z c ~ a q ; e .  
: v S ,  B. o r . ~ .  ~- 

| 



" £  

+, =2.1%~+o~0=1: 

~+ :2 .222R-02010,  ", 

'~°193N+0'I00~/i: 
=2.~48N+o.o~ 
+---~,;285N+ 0 + 011i 
= 2 . 3 0 ~ + 0 . 0 0 e  + 

=2;254~+0.0~6 

=2.139N+0.006 : 
.i9-.2+42 

+: =2~14511 ~T, , l o - 3 1 ~ 2  

~15111: + 0.00 
"=:2 J13311 ' -  0 : (~  _IO-~YI-~2 

i =0.ot . .  

.r-2;IA2~ + O.O0~l '8,;-20-4,2 

z. z t ~ : : + i O .  019i =i + ~ 

=2..182~I ÷ 0*01~ :11-27-42~. 

i =2;209~t + 0 . 0 5 0  = 12-15;#j, 
~,2"FTN - 0.007 ~-15L43 + 

--2.2781~ + 0.008 I + 2-i~-43i 
--2.200~ + 0.050:2"I~3 ~ 

~i~en%ral Valle3. A 1062 Rod, ~bll end hlUn~er~ =2.20~B40.015 i 11 
• Yakima A X063 i Rod, double end hslN~*r I:/~2;18~I~0.02.3j'~ :I 

El~mmth .S. ~onZ. 1 815 ,i ~od ,  d o u b l e  end h a ~ c e r  ~ ' ~ 2 . ~ I I ~ 0 . 0 3 ~ ,  .I"~ ,~ 
Klam~%h P~n¢8 809 ][{ml, doab leend  l~u~ar  =2.26]N+0;0~ =I d=bZ.== 
Owyhme ~ I~pmm~dilA0/J Jlbodo dmib~e .e~d  h a n g e r  =2 .2 i 6N~ .Q l~ ! i  
D~nv~x~C~n.Znv. A 1005 Rod, , doub le  e n d  h~ger -" '+--~.~dMN+0.Ol3i.," ~ ' 
Rio Grande A &05~ Rod. ,do~ble lad  ~er <+,:=2;268N+0;012] \~ 

6.?"a~e I b l e l l t p ~ i e a Z  ' ~=2.27~114;0~019~ ~+'+ 
L6.7"ahoY® 30#ellIpCloal =2o296W+0 +015: 
9 . 8 " a b o v e  50#Columbus =2,247M+0.02~i 

Rio Gx~nde ~Penta 827 Rod~ double end hauler =2,~84~N+0o013i 
Rio Or~nde Pent~ 851 ::IP~d, double end han~,~r ~,3~+0~0~ 
Rio Orande P~mt~ 890 + rRod~ double ,¢~d h n l ~ e r  '--2.1"K~+0.:026 
Rio Old,de A 4056 ~bod, double end halN~er, ,:~.;265H+0o02~ 

• 6.'?"sbo~e ~..~#el l ipt ioL% ::!:=2,2981~0.022 
[ r6 • 7" lbov ! :~O#IlL%p~£~LI =2. J06~+0~0~6 
• I 9.8"abo~e 50@ ..Col~l~m. ,' ~..¢=2,26~1F+0,017 

Rio Os'ande~ Ac-oustie 869 =,Rod , ~ ~ : :!' 
Rio G~mde: A~m~a~I= 870. l~0d • ,:`. : i,. :.:~/j,!+~=2"~I6&R, ~ #÷,::0;0~, 

: ~ G r u d e :  Aoou~t~o 883 Red , " : ~:~;.':::. " --" .... 

Rio G~e~ Aeo~t, Ao 901 ~=. ! 

Rio O~¢ le : ,  A ~ m ~ i e  90"/ Rod ~ :~: : :=2,09"R! ~'~O~'02& l , O 0  
;Rio O,rmtde A~at~t© 908 Rod +: =2.+I00~ + 0.030 1;16 
9 to  ~ e ~  Acmurtlo AO00 ~ Rod , ---2.;11811 ~+ 0.022 - 
Rio G~md.e Aoottstio ~ Pad =2;125H + :0.02/. 1 . 0 0  
Rio C~ande ~ s t A e  &05A Rod .- .~ =2-22ELql +.0,025 1.00 
Rio Gz'm~e Penta 886 ROd, double ~nd:~sa~e~.. =2.139R +10.025 

.Rio Oraade Pea1~ 891 ~od~ d o u b l a  ~ d : ~  =~;10/~ L~ 0;;025 1 . 0 0  
Rio O~ande l~nt~ A01l Rod~ d o u b l e ~  ! h ~ e ~  '~ =2;20011 +:0.020 1.00 

. +.,,.[ Rio G r ~ d e  ~ 2 l~ i ,  d o u b l e ~ n d ~ i ~  :.-;=2.169, + 0.016 .... 
+.,," ..:" + ~.7"above 3 ~ t r ~ o ~ l  ::;=2,+19~1| + 0,020 Z;IX): 

• ---' ~ . ~ b o v e  ~ ' 5 0 ~ L U p ~ = U .  =2;191~ +:~o.o17 1~o0', 

R i o  G r a n d e  , A c o ~ s ¢ l e  ~ 5  ~ ~ * ~ N  :'+': " 0 ' O ~  ,: T* 
M:b~idoka m,,,'~, '9~ R, Xl., dmal~.e ~ d ~ l m ~ e r  =~.1451( +0 .025  i+, i4 
cen t r a l  r a l l y "  I Impr~,a~l 4068 qa~l.,-d,:~ble ead+.hax~er =2;;'t0611 +0 ,020  *+~:'!:~ 
Ce - t ra l  ~ a l l ~ '  : XmIn-eved 1026 Rod, doub le  ~ d  ~lmx~e~ .-~.306N + :0.019 Io00 
P~pid Val le7 1 Improved 1025 Rod, d o u b ~ a ~ d  baz~er ---2.29511 + ~0.025 ,- ~,. 
K i ~ % h  P e a t s  829 Rod, doub~c~'+~m~d iha~ge~ --2.1/~I + ~0.029 i~00 

P e n t a  810 . Rod, d o u b 3 ~  end :hange r  goz~,b P l a t t ~  =2.203N + :0~0~. 1.00 
Rio Grande Penta 4025 I Rod, d~b le ' end ,~ba~e r  =2.21"/~ ~+0~01t 
Yaklma Pent~ 745 Rod, double ,l~lhan~=' !=2;192N + 0.022 1.00 
Denv.r-Ge,.Ymv.i A 4075 ROd, do=k~e e~d hanger --2.17811 +:0,029 1.00 
Mver-Gen.Inv. A 40"/6 pj~d, double emd hawser ~.173N +~0.021 1.08 
Rio Grande A 4064 l%ozip double end ha l~er  .: "=2.321~ + ,0.016 1 ,00  

6.7"a~ove 1 5 # e l l ~ p t i o a i  =2,354~ + 0;011 I;00 
6.7"above ~30#ellAptice~ I =2.~SAN + .0.01~ 1.00 
~9.8"above 50#Col~s I ~.330~ + 0;038 1.00 

Rio Grande Penea 818 Rod, double e n d : b a ~ e ~  .--'2.:!+~ + 0.032 1.00 
Rio Grande Penta 746 Rod; doub le  end b ~ e r ~  ~.176H + 0.025 I*00 
Hinldoka A 1045 Rod, double end h~er~ ~.2!0N + 0.017 l ,O0  

• Y~kima Peata 863 Rod, double end h~n~er~ --2.234J~ + 0.025J 1.00 
4.25" above '30# %o~:mdo~ =2.233N + 0.037' 1.00 

" 8.5" a~ove .~ower  o f  two, 
~0# toz~o~o u ~ J ~ t e  . : =2.2~6N + O;O~Oi 1.00 

yak boa P ~ t ~  ~23 Rod, d o u b l e  end han~r~ =2.225N + 0:025 1.00 
4.25 = above 30# t o r l ~ o ~  =2.254N *0.030 
8.5' above lower of  t~o~ 
30# "%0~do weigh%s . . . .  : =2.156~ + 0.0~? 

M~zido~z A i018 R~i, double end han~er~ ~.280N + 0.028 
Tuna A I010 Ro~, double e n d  hanger l  =2.296N '+ 0.029 !.00 
D e n v e r - C ~ I ~ w .  A 1038 5.7"abeve 15#elliptical| =2.22~ + 0.0171 1.00 

6.7"above 30#elliptieall =2.211M + 0.023i 1.00 
"~ Belle Fou~'J~e Pent~ 748 Rod, double end hBJ~e1"l =2.178M + 0.Q~O~ 

BeLle F¢~Arche a~sd~le 4016 Rod 1 --2.159N + o.o2~ I 
Ge~traJ. V a l l e y  1029 4.9" above 30# Col~busl --2.161M ~. 0.039 

I RiO Gral3de I Pent, 88~ .Rod, double end h ~ , : r l  --2.13~N 4 0.016~ , 
I ~.o Grsode A 4065 o.7" above 15#eliiptic~ =2.138~ ÷ 0.019J 

I 6.7" above ~0#elllptic" =2.~2~ + 0.016' 1.00 

!6Zl  S+ 
.611-.~.I ;5: 

,11.~v-5 + 
,II'27-5 
11-27-5 

~11-;Z7.+13 

S ~  

! ; :~11,nz-7  ~ 

-~ 63.3.,~l l ; . ' / •  
~163i-231.-'/,~ 
6L%-211.'/ 
.611,212,2"~ 
611"32-5 ;; 

6 n . = 3 2 ' 5  
611-32-5 

1.00 =2.2~9N + 0.015 2-15-43 611-32-5 

0.34 =2.251N + 0.0151 2-15-43 -.611-32-5 
~ 2-15-43 611-32-5 

=2.289N + 0.03~ 2-13-43 61i"32.-6 
--2.210N + 0.030 4-6-43 611-3&-I 
=2.219M ~ 0.015 4 -6-43 611-3~-X 

4 -6-4J 611-3&-1 
1.00 =2. lS3N 4 -6-43- 611-34-I 
1.00 =2.185N + 0.015 5-13-A3 611-~5~I0 
 .6o - o. o. : . . . .  

o . o  6 - = - o :  + 1 1 - 3 6 - ,  

-+ ,! . • . ,  . ?  
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~ p,m,,w,,,,m~ 

P~oJect P L ~ t n e  A 
Central Valley A 

Hydraulic Lab. A 

Hyur a~li c Lab. A 

l~.iraulic Lab. A 

~Ira.iAc Lab. A 

Hydraulic la~. A 

Hydrau l i c  Lab. A 

All-Amerlcan Cena/ A 

H~L-aulio Lab. a 

H.lr~mml to  La~. A 

~sraullo Lab. A 

Hy~rauli o Lab. A 

~ a n d  Va11~ XcouatA 
H~aulAc Lab. Acoustl 
Yma A 

r ~ a  ~ o u ~ i  
M.v,,~r, on A c o u s t i c  
Hyd~a~lle Lab. A 

~dra.llc Lab. A 

K~a.iAc Lab. A 

I 

I ] i 1~au lA¢  Lab. .A 

~draulAc Lab. X 

P,~'~-"aul I o Lab. A 

~ l e  L~b. A 

Kydr~ l~ .  e ~-b. A 

i!~1 r a u l i e  L~b. A 

k l l - A ~ r / e . ~  C....~ ~ A 

H , 

~ ¶ t , . "  " 

m ~  l aod, d o , b ~ . . n d  h . ~  " = . ~ ,  • O.OlO 
i s . 3 .  above IS& CoZu~b,,,, = z . ~ s x  • o . o l i  1 

_ __ J4 .9 .  above 80~ Co Imbus  =2.~19N - O.Om 1 

[5.3. above 7...# Oolm~m = ~ . l ' r ~  * '0 ,009  
• ~ . .  14.9" abovs:~O# Coltmbus "2.178N + 0.032 1 

X~B 

82 

~8 

~9 

i? 

,1 

I 

Pod, double end 
5 .~"  a b o v e - i s #  'Colm,10u= 

Rod# doubl, ,  end 
S,S,  above IS# Columbus 
4 .9 "  a b o ~  30# Columbus 
POd~ double end 
5 . ~ .  above IS# ~ol, mbu~ 
4 . 9 .  above 30# Columbus 
Rod) double e~d halq~r  
5 .3 .  above 15# Oolm~b~s 
4.9" above 30# Columbus 
Red, double end hanger 
5.3. above 15# Co]Amb,~ i 
4.9" above SOl C o ~ b u a  
.'k)d, double endhanger 
4.9,, above 30# Columb~ 
9 . 8 "  above 5 0 #  Colu~bm 
Rod with s l . t d . ~  luppoz.t 
5 . 3 '  a b o ~  IS# Cohmbus 
4.9'.  above 30# Columbus 
POd with sliding SUPl~rt 
~.~" above_is# ~olu~ 
4.9. above so#:Ooluabu 
Rod with s l i d i n g  suplx=.rt 
S..~" above 15# Colusbw 
4.9. a~ove SO# ~ol--~ 
Rod w i t h  sl%d.~lg support  
5.8. above ~# ~ol~ubua 
4 .9 "  above 30# Oo~J~bu~ : 
Rod 

Rod., d o u b l e  end har~,s~ 
4 .9"  above ~ Golmsbus 
9.8 .  abow SO# Colusbua 
POd 
Rod 
~ d  with ~ suppor t  
5 .3 "  above IS# Col~sbus 
4 . 9 "  above SO# Coiumbu~ 
Rod with sllding aUppo~ 
S~. e ~ v e  16# C o l ~  
4.9" above SO# Columbus 
~od ~l th  sLid.t.r~ euppor'& 
5.:P' above Is i !  Collbu~ 
4 . 9  ~ above 80j! Columbus 
Rod K t th  alAd.'l..ng a~ppo],t. 
5.3" above 15# ~ o l u a ~ s  
4.9" a b o ~  ~ ~ohmbua 
Pod ~ t h  ~] .~dt~ support. 
4.9e abo~ ~0# Col~m 

Rod wlCh s l i d l n 8  support  
~ . Y '  above ZJjl Columbus 
4.9"  above ~0~ Golu~bus 
Ro#. w1%b s l t d l n 6  support 
5*Y" a b o v e  1,~)~ Columbus 
~.9" above ~0~ Coltmbus 
~od wl%b ¢11:1n~ eupp~rt 
P . Y '  above 15# Columbus 
¢ . 9 "  above J0~ ColUmbu~ 

W~¢h Slidl l :q~ SUppOrt 
~.}" above ! ~  Columbus 
( . ~ "  a;~ove }0@ Coltmhu8 

with a l i d t n ~  ~upport 
~'.9" above }0~ COltMlbtle 
~.~* above 50~ CoZu~b~s 

"2.18SN + 0.020 
"2.167N + 0,023 . 
";~.1971~ " 0.016 
"2.190N ," 0,016 
"2 .1S~I ; , *  0 '021  
=2,;180~ !'° 0,022 
"2 .1791  * 0 . 0 2 0  
=2.148N * 0 ,025  
" 2 . 1 6 ~ I  + 0 . 0 2 6  
"2.1FTN ", 0.0~ 
"2.165N " 0.~i 
= 2 , 1 ~  * 0 . 0 ~ 1  
"Z.2ELV + 0,01~ " 
"2 .189~  + 0.0~ 
"Z.2~ + 0.0"-'4 
"Z.~88N • 0 ,014 
"2 ,£77~ * 0.020 
" 2 . Z ? I ~  + 0.018 
=£.231~ * 0 . 0 2 1  
" ~ . 1 9 9 N  o 0.0~.6 
"2.2201~ o 0,027 
"~i0~ + 0.0].5 
"£.1771~ • 0.021 
"~.,L~:)ON ° O,O~J. 
"2.16~ " 0.019 
" ~ . ~ 3 ~ N  ~* O.OL~ 

: '~*16QN + ~0.0~¢ 
"2.193N * 0 .02?  
";; .161~ ° 0.052 
":~..184N * 0.C~2 
"~.1,33,N ',' 0 ,029  
,2 .179N * 0 . 0 ~ . 8  
=Z.14'TN + 0.0~7 
"2.!37N-" 0.0~3 
"2.1,%N o 0.0~2 
"~.176~ + 0.0,50 
,2.~agN" 0.030 
"Z.285N • 0.024 
"2.252N + 0.029 

."~,275N * :0.029 
"2.187N "," O,02P 
,2. ISSN o 0 . 0 ~  
"2.1TTN • 0.028 
"2 .20e~ '.' O.O~B 
=2.176N * 0.02~ 1 

"2.3~3N • 0.020 
,2.289N * 0.0~6 i. 

...= o=. ii "2.1~eN * 0.025 
',2.1B8~ • 0.031 
, .Z.Ie6N • 0.027 L. 
-Z.164N . 0.03~ ~. 1 
"~'.1~'];'; " 0 ; 0 ~  

-2.J40N , 0.02,o 
-2.1~IN + 0.0~0 

-~.I~T~ • 0.02.* 
-2.1~0~; • 0.0~'~) 
-~.~'3ZN • O.01e 
-~.19~ . O.OZ4 
-2.221N ° 0.02.5 
-;.~16~ . 0.016 

=~.~99~ * 0.02~ 
i, i 

J ~ u a t i o n  . & 
o.oo5 

"2 ,220~ - 0.0~i 
"2 .2~5N 
"2.1S6N * 0.02S 

=2.178N * 0.C~7 
=2.178N * O.OL-~/ 
"2.174}~ + 0.006 
= 2 ' 1 7 9 N  " 0.054 
=Z'149}1 ~ 0 . 0 ~ 7  
" ~ . 1 4 ~  * 0.0~1 
=2.168N + O*O,W, iii . ~ . 1 9 0 N  + 0 . O O 9  
==Z. ~9011- 0.017 

2.20~N -0;0.].4 
"2 .179N "10.034 
" 2 . 1 7 9 N  * 0.;007 
"~,I~6N ~ 0 . 0 1 1  

"~.221N - 0.006 
"2.240N - 0.004 

2.308N - 0 .011 
2 .265N ~" 0 .025  

"2 .231N - 0 .006  
"Z;~l~ - 0.OO4 
= 2 . ~  * 0 . 0 ~  
" 2 . 1 9 ~  * 0 , ; 0 ( ~  
' 2 .21 . IN  * 0 .010  

"2 .213N -~ O.OPO 
~ s , . a ~  _ 0.016 

2;  l ? 3 . N - 0 . 0 1 3  
"2 .2 (RN "~ 0 . 0 0 5  
"2.167N, O.OO7 
=2.185N - 0,016 
=2.14~N ÷ 0.018 

I , 2 . z ~ , B  - 0.018 
" Z . 3 1 ~ -  o .o lo  
=2. I~4N * O.OIS 

:- <'~.194N - 0.01~ 
: z . ~ z ~  - o.ocs 
2.2~N- 0.024 : 

"1~.202~ - 0.003 
"?..2EL~ .~ 0 .001  

" 2 . ~ . 3 N  
"2.343N 
"~.226N - 0 . 0 0 ~  
"2.24.5~ - 0.026 

-2.;'0~:I; • 0.017-- 
=~.~oeN - o.oio 
-~.~25N - 0.0o6 
=~.lobt~ • 0.010 
-2. Ib5~; - O.OJ(; 
=~.704~ -0.0.1:~ 

-~..!o4),, - O.UO~ 
-2.,"0~1~ . 0.001 
-2.220N . O.OJO 
-.".~O~N - 0.~0.~ 
"~.2~9t;  • 0.003 
'-~.~'0='~ • 0.0~ 

-2..~u2~ • 0.~; 7 I 
-2.2~bM • 0 .0 [4  

7.-22 61~.47-6 

V-~.Z-44 611-47-s  

7-22. I 6 Ll...4 ? .~  

8-,?,5. 6 1 / - 6 8 - 1 1  

8~.S- 6~" -.4S--11 

" ' I 

i 
8..~S- ~11-48J11 

6--25- 611--48-11 

o-?: ~n-4~m 

>- 7'~ 611-48.12 

>, 7.-~ 611-4 9-L?. 

)- ?..,4 611..41~.;12 

~--~¢-4 611-410..8 
~.5--4 611--410-8 

6n-4  ~¢S-4 
- ~  .611-410-,18 

9 - 4  611-410-16  

- , ~ ,  ~11.-43.0-m 

- 9 - 4 ~  6 11-410- 

- ~--,~ ~ - , 4 ~  

1 '4¢  k l l , z i  ',~,, ~, 

611 11 1-44 ' 4  -12 

I-¢4 ~11-411;Z2 

I.-44 611-4ZI . I~  

L2"11"44 i 611-417.¢ 



o 

• [ Pro 4set . 

River¢on 
Yaklm~ 
Tucumcari 

H~,~raul~ = Lab. 

Piv~ r~u i ~c L~b. 

Hy~raul i c L~t. 

.~o'dr-u] ic L~b. 

YuPima 

Rto Gr~:~e 

Rlo Grands 

Rio Grand e 
Rio Crande 
Rio Grande 
RIo Grands 
Hydrut, llc Lab. 
Hy~raul i: L~b. 
P~d r a u l  lc  Lab. 
~y~,zaU!~ = Lab. 

t l ~ d r a u l l c  Lab. 
tb~truul tc l~b. 
Ta~:im~ 

Yakima 

C es t4~al Valley 

Hydr~u] Ic Lab. 

Hydra,All c Lab. 

H~draulle Lab. 

Hydraulic Lab. 

Hydraulic Lab. 

Hydraulic Lab. 

H y d r a u l i c  Lab. 

~ydr~ulie Lab. 

. . . . . . / /22__ 

• ~30~8t I: 

A 
A 

A¢ou¢% lc 
Acoustic 
Mod I f l  ed 
Mo ~ i fl ed 
Mo~.If~ .-d 
Modified 
Modified 
Modl f! ed 
Mg~I f l e d  
M~dl fled 

A 

A 

Hoff 

,'% 

A 

A 

A 

A 

A 

I 

CU~T METER RATING R,ECOR.~ ' ...... 

Mete~ 
NO..  

104~ 

lO~) 

1004 

1o6~ 

ZO~6 

4D~ 

A072 

A030 
¢050 
~O0~ 

¢00? 
:o3~ 

iosl 

~o~7 

;:o,3 

Io88 

L089 ! 

L090 1 

LOOll 
I 

. Me~hod o f  datln_- 

Rod 
Rod with slidir,~ support 
Rod wltb s l i d i ~  support 
5.3" abov,~ 15~ Col,,~bu: 
4.9" above 30~ columbu: 
~od wi th  s l i d i n g  .-upport 
5.~" above 15~ Columbu= 
4.9 = above .~0= co lumbus  
Rod wi~b slldin~ ",uppo~ 
~.)" above I~,~ Columbus 
~-.9" above }0~ Columbuc 
Rod nlth sl ld ln~ suppprt 
5.~" above I~ colum~.i~ 
4.9" ~bove 30~ Columbu~ 
Rod ~i+.b s l l d l r ~  suppo.-~ 
.~.~" sbov~ 15~ Columbus 
4.~-  above ~*O~ cslumbus 
Rod ~Ith s] i : i~4~ suppor; 
~.~" above 15~ C.w%. 
4 . 9 "  ubove 30~ C.wt. 
RoC wlth slidi~ suppo r t  
~.9" ebcve 30~ C.~. 
9.0" above 50~ C . ~ t .  
:.9" above .~C~ C.~:t. 
?.b" above ~0~: C.a~. 
Roe 
Ro~ 
Rod 

Rod 
Rod 
Rod 
~o~ 

Rod w~t~ s l i d t n ~  sup,~ort 
L-9" ~h~ve ?0# Co]um.~ 

Rod with slidJn£ s~Jppor% 
4.9" stove 30~ Columbus 
9.g" ~bove 50# Columbus 
3-blade prop~]l+r & ~'rc~ 

4-~1aC~ propeller & ~'r~ 

~o4 ~It.h s l i d i n g  support 
5 .3  ~ a ~ v e  1 ~  C o ~ , m t ~  
4.9" above 30' Col",'..~,s 
Rod ,e~th s l i d i n g  m,pport, 
5.3" abo-, 15# Columbus 
4.9" above 30# Columhu~ 
Rod ~ith sliding support 
5.3" above 15# Columbus 
4.9" above 30~ CoI~.~bus 
Rod with sliding s~p.oort 
5.3" above 15# Columbus 
Z.9" above 30# Columbus 

.o92 IRod ,~h slJdlng support 
5.3" above 15~ Columbus 

14.9" a~ove 30~ Columb'~ 
,093 Rod =Ith s11din~ support  

5.3" =bore 15# Columbus 
14.9" above 30* Col~uub~e 

.O0/. RoC with slldlng su~i~r% 
5.3 m above 15# Col~bus 
14.9" above 30# Columbus 

.095 lRod sltb slld~mg support 
15.3" ,bo,e 15# C o l ~ b ~  
14.9 . above ~ Columbus 

~=2.1¢qN * 0.030 
-;.I'IqN + 0.026 
-2.17~N + 0.024 
-~.la~; ~ 0.0~9 
• 3.16.5N • O.0~0 
:?.I*~N - O.O2~ 
?.IO~N • 0.031 

-2.1~4N + O.032 
-2.19;N + 0.025 
-2.1~I'~; - o.0]o 
-~".lOi~ + u;O)0 

2.101N + O;O2c 
-~.204N + 0.020 
-2.SOl + 0.0?9 
-LI69N . u.O~- 
=2.1,~2N•. 0.0)4 

- 2 . 1 5 ~  - o.0~o 
:~.lTlN- o.o3i 
2.)16N + O.0~a 

-2.305N + 0.0~0 
-~.?~�x - 0.02.9 
-~.~?~N. o.o~9 
";.2~5N + 0.029 
-2.1)IN . 0.O~'9 
-2.210N - ¢.03~ 
:2.17LN * 0.0~*I 

~,145N.  0.035 
, ' 2 .16~  + 0.024 
,'Z.2(~.CN • O;O)b 
=2.14ON + 0.0~0 
-~.160~ •. 0.O33 
- t . l .~T~ • o.0~ 
- ; . !~N + 0.0~i 
=2.1~6N + 0.02~ 
=~.I~6~ + 0.029. 
=2.1~9~ + 0.029, " 
=~.~1;'~ + 0.025 
--~.aO4N + 0.030 
=2.197N + 0.030 

--2.2~72N + 0-032 
=i.;95N + 0.0?2 
=2.305N + 0-034 
=2.2~2~ + 0.039 
~2.~'95~ + 0.039 
--2.27iN + O.02L 
=2.2~0~ + 0.030 
--2.26,~ + 0.030 
=2.299~ + 0.0~0 
--2.265N + 0.036 
--2.;~ ÷ 0.036 
=2.29Z~ + 0.031 
=2.~5~ + 0.03~ 
=2.~8L~ + 0.037 
-~.Z82~ + 0,032 
=2.248~ ~ 0.038 
=2.271~ + 0.038 
=2.282~ + O.O~6 
=2.~48N + 0.032 
=~.2"7]J~ + '3.0?; 
=2.306~ + 0.03~ 
=2.~"2~ + 0.038 
--2.295~ + 0.0~," 

1.00 
r. l e O0  

:i.0o 
I.~ 
I.~ 
~.0o 

:I.~ 
1.oo 
1.00 
1.00 

! . 0 0  
~ l . ~  

1.00 
l . ~  

l . ~  

~,~ 
1 . ~  

i;00 
I.~ 
~.oo 

1 , ~  
1.00 
I;~ 
1.00 
1.00 
I . ~  
l.O0 

i . ~  
/ i  

l . ~ i  

2 . ~ I  
U.~41 
2 . ~ 1  

1.001 
1.001 
1.001 
] .00  I 
1.001 
1.00t  
1.001 
1.OOi 

1.OOl 
1.o01 
1.o01 
1.001 
l.OOl 
i.OO1 
].so! 
I.O0 
I.OO 
l.OO 
].~ 
1.OO1 
I.OO1 
I.OO1 

m 

v. 2.157N 

-2.1~CJ~o 0.001 

-2.201N , O.O~5 
2.201N • O.~D~ 
2;Z20N:. O.01Z 

-2 ;=2~4  * 0.OO~ 

-2.36~A - 0.025 
,2.~IbN.~ 0.O12 

. ,z.zau~ ; o.o~o 
- Z . I ' / 6 ~  - O.OO& 
. . . .  77A-.o.o,? 
-[;z))~- o.o]] : ~ . l ~ 7 S -  O.O07 
: ; . I?~N: '  0.010 
.Z.z?6N * 0;o0"/ 

~.ZOTt~ , O.O.,X7 
. 2 .~OLN-  0.00~ 
=2.200N - 0.010 
. 2 . 2 4 L ~  - O.Olq 

--O.~6.'~J ÷ 0.1~ 
=o.71i. ; 0.o?~ 

=0.9~'~ + 0.0 ]9  

=2 .?05,~ ;. - 0.001 
. . .  ~ , ,  + 0.902 

=2.~l~N + 0.024 
=~.315N - 0 . 0 0 4  
= 2 . ~ N -  0.OO1 
=&.287N ~ o.Oli 
--2.287~ - O.O17 
=2.2~7~ - O.OIl 

-~..19N ÷0.005 
=2.33L~ - O.O0~ 

=2.~22.~ - O.OO8 
:-2.~22N - 0.026 
=..2~N - 0.093 
=~.187N ÷ O.O21 
=2.2~7~ - 0.',>3"7 

=..3OLh ~ 0.O~7 
=; .2nl~ + 0.009 
=2.32~ + 0.012 

Data. 

I?-15-44 

~- ~-~ 
i 

- ' - l } -4S 

• Z-Z6-4S 

Z'26-45 

Z-~'~-4~ 

~ - 1  r , .  ' 5 

I 

3-~7-~: I 

3-/~7-45 

Tes~!~o~ i~ 

611~ai~-Io 

611 -.~i-1 

b l i -~ l - l<  ,~ 

b11-51-I 

611-52-.* 

611-~2.7 

61!=.~z-'/ 

611,92-7 

I 

611-.~2:11 1 

.~i 1 ~ 53-9 

.11-~.-6 

61]-53r14 

611-53-14 

£II-t~-14 

5 



April 17, 1942 

April 24 ,  1942 

May 5,  1942 

May 15 ,  1942 

May 15 ,  1942 

May 23, 1942 

May 26, 1942 

May 29, 1942 

June 25, 1942 

 sz cz_ OF co Po. .  
• ,, , ,, , 

- D i r e o t o r  of the @eolo 
of  t 
re8] 
to : 

-C 

~nissioner 
.reliefof . 

ourrentmetersdue 

. :  " ¸  s ¸  

- C  

- Commissioner to 
psAr of  meters 
in Denver. ~under 
Bureau of Standards as"~: in the past*  ~ 

- Commissioner to, D i r e o t o r  o f  q 

- Director o f  @e 
T r a n s m i t t i n g  

- C~lissioner.~ 
ourrent-meter 
office. 

m 

1o 

.L  

- C ~ m i s s i o n e  
m e t e r s  on 
l~'aet~ oe ¢ 
BRoIOS2~a~ 
from David 
tabulation 
on request  

- G  

J u l y  3, 1 9 4 2  

July 18, 1942 - C h i e f  1~n~in~er  t o  O i r e o t o ~  o f  G e o l o g i e e l  S u r v e y ,  . : : 
R e q u e s t  f o r  ~ O ~ r  tim ~ ~ ~ 1 ~ A ~ I  ~ O~ ~ ( 
e u r r e n t - m e ~ e r  p iv<~8 ar~  b e a r i n g s .  



July 24,  1942 -I 

: . " + : 15' 5. ,. 

Augas t  14, 1942 

O~%ob~ 30, 1942 

. - , + 

o r a ~  on. 
136-T, A 

+. D-J.reLo~;or 
~Oisoussi 

F+bn ;m"y  IZ ,  i~4S ;- ]~ 

- ~. ° 

< 
• / 

- A  Augus t  25, 1943 

o b s o l o ~ l  m e ~ r a ,  " " -: 

~ e ~ b e r  Io, z m ~ -  ~. +B. w,u.,.oo~ ~o :O,.:-, :::po,.+,,.~er, : m~a 
+of m e t e r  B+ 

Novwa~er 15, 19~5 -:Gener"~l Old( 
a ~ p r o p r i a ~  
R e v i v a l  o~ 
inve~ 

Deoember 30 ,  1 9 ~  - C h i e f  
C L l t l  
e q u t ~ t  a s  reoe ivsd , : .~  

+ 

++ii+! 

•.. - .". • • +. +':'% 

m r ,  + - .  ':: :.. : :++.: 

J a n u a r y  5o 1944" 

J a n u a r y  11,  1944 

J a n u a r y  ~0, 1944 

.of. m e t e r s  b y  '-Unlversi~:y.o~._. C a l ~ o r ~ ,  ;: :' :: :. :-. ' • :..:. :.:)i,:!! 

end ,  P o w e l l ,  Wyoming. P lans  f o r  . r e e a l l l n g ? o l a : :  . i  :/~ .i.:::~.~i: 
equIpmen%. "+ • .:. 

- J .  E .  W4ur'nook %0 O., M. POPel"k4r. TPlnsfez"  o f  I'I,-, ..:~ :- 
p a i r  p a r ~  t o  h y d r a u l i o  l a b o r a t o r y ,  i . ++ ++ 

" O: S'. BoI'~ 'P.,o L. J.  Mmmm. +iO+~,,.'i.m f o r  damag, e t o  + +  
,,mwren+"e.. ma'k, eP B".,.IO28 b y  ~ . e s s  e@a,~n~, +::+ 

c,+.:-+/ 1 



February I, 194% 

m= h 

M a r ~  27 ,  1944 

June 3, 1944 

O~ober  5,  1944 

O ~ e r  7, 1944 

Janmary 24, 1948 

r , 

o n t ,  E 1  ~Paso., 
• ~be ~ r e p l a o e d  b y  modern 

- Ass~. 
en~ 
re: 
me~ 

- Ass ~. 
en~ 
me~ 
616 meter, 

-- J, E° 

. k  

- Aet~An8 Assistant Dlreotor 
Junction. Colorado. Salva 
me~er BR-799. ~ ~!Slmilar~let 

~al~ornia. Renumberln~ ~ 8E2 series me'.%ers* 

- Chl ef Clerk ,~ B ranch ~of 'Fi s eal~ an d .Adminl s%rativE 
Hena~ement, :~crsmento, California, ,~o:~rectlf3 

. k. 


