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FORZACRD

This report was prepared to correlate and summarize the develop-
ments in the hydraulic laboratory of the Denver office from 1942 to
date, on the repair and rating of current meters, as the result of
the assignment of that duty by the Commissioner of thne Bureau of
Reclamation. The complete report contains a set of drawings of de-
tails of the type A current meter, a drawing of a wading rod for the
acoustic 616 meter, a copy of the article "Yew Fivots and Bearings
for Small Current ileters,"” a tabulation of current meter repairs anc
rating from June 1, 1342, to February 15, 1945, and an abstract of
corresgondence.

Since those items have a limited interest, and since it ap;eared
desirable to give the report a wider distribution in an abridged fora,
that wmaterial was segregated in an apjpendix whicn rias been omittec in
the abridged edition.



UNITED STATES
DEPART.ZENT OF THI INTERIGR
BUREBAU CF RECLANATION

Branch of Design and Construction Laboratory Report ho. 165
Engineering and Geological Control Hydraulic Laboratory

and Researcn Division

Denver, Colorado Compiled by: J. E. Warnock
February 15, 1945 leviewed by: R. F. Blanks

Subject: Repair and rating of current meters - Denver Hydraulic
Laboratory.

1. Introduction. In .ay 1342, the repair of the current meters
belonging to tlie Buresau of Reclamnation was transfserred froa the Divi-
sion of Tield Tguipment of the Geological Survey in Yiashington, D. C.,
to tilie hydraulic laborator)y of this Bureau in Denver, Colorado. In
the interim, certain changes in procedure of handling and improvenent
of desizu have been made. The present practice is suwamarized in this
report.

2. Improvements in repair of 623-type meters. As experience
was gained by <the hydraulic laboratory in the repair of the current
meters, it became apparent that an improvement of equipment was needed
to reduce the excessive repeirs required. There was in use in the
fiel€¢ seven different types of Small Price current meters: .Acoustic
61€, single contact 617, penta contact 621, combination 6235, improved
622, type A, and type AA. There were also in use three different types
of current meter weights: Tor:edo, elliptical, and Columbus. Jiith the
different sizes of tnese weights and with rod ratings, there were 29
different ways of rating meters (figure 3).

Repair parts for the older types of meters wers difficult to
obtain and thie single contact 617, penta contact 6Z1, and combination
623 meters were obsolete, their use having been discontinued by the
Geological Survey in 1325, at the time of the acoption of the improved
622 which has since been developed into the type A. The type AA was
of a more recent development but was never widely distributed and the
few in use in the Bureau have been converted to the type A by changing
the shaft and pivot. Torpedo weiyuts were outmoded by the Geological
Survey in 1lJ26 and elliptical weights in 1934. The reasons for these
various improvements are discussed in considerable detail in "Stream-
Gaging Procedure - A llanual Describing sethods and Fractices of the
Geological Survey" Geological ilater Supply Paper 888, copies of wilch
have been sent to all project offices.



Early in 1844, a progrem was formulated whereby the Bureau current-
meter equipment could be modernized and standardized to keep pace with
the developments in the Geological Survey. Plans were made so that all
the old style meters and accessories in the Bureau could be recalled
eventually for replacement by the type A meter and its suspension equip-
ment without any disruption of service.

By consultatlion witii the hydrographers in the Denver office of the
Geological Survey and an interpretation of the descriptive material in
Geological Survey Water-SGupply Paper 888, 1943, pages 168 to 134, in-
clusive, figure 1 (40-D-3631) was prepared showing the general assem-
blies of equipment using wading-rod and hand-line suspensions.

It was impossible to cbtain delivery of certain repair parts.
Accordingly, drawings were preparcd showing the assembly (figure 2
and details (figfures 9 to 13, inclusive, arnendix) of the parts of a
type X meter so that unavailable parts could bte made in the laboratory.
Specifications in General Schedule of Supplies, Class 13, for items
18-11-1210 and 1210-100, were followed in preparing these drawings.
Subsequently, shafts (12), pivots (17), pivot bearings (18), yvokes (8),
tailpiscez (1C), and balance weights (11) have bheen made in sufficient
quantity to sugply urgent needs and alleviate delay in repair cf meters.

The most difficult material to obtain was that for the pivot and
pivot bearing. According to information from the Geolojical Survey,
A-matal was used for this purpose. Gne piece each of S/E—inch, 5/{
inck, and 7/16~ixch round bar 10 feet long, C. M. special alloy "A"
metal, annealed, wass obtained from tiie Universal Cyclops Steel Corpora-
tion, Titusville, Psnnsylvania, at approximately 50.50 per pound. The
studies leading to the adoption of this particular metal are described
in "liew Pivots and Bearings for Small Price Current .eters" by R. L.
Atkinson, Civil .ungineeriag, July 1935, page 392 and 333.
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The specifications for the pivot require that 1/8 inch of the
pivot b hardened and tempered to a Rockwell hardness of not less
than C=07 and not more than C=55, It zlso is required that the boar-
ing be fro. the same material as the pivot, that it shull be highly
rolishe? with a mirror finish, and have a Rociwell hardness of not
less than ’-61. -

A stocik of 1lu-1h. bronze and 30-1b. lead Columbus-type current
meter weirhts wes purchased froum the Denver iletals Foundry (lir. James
Renalde), 1723 Blake Street, who hes a couplete set cof patterns for
current-ieter weights,

With this small stock of material on .and, as the cld-style
meters were received for repairs aund rating, the project was con-
tacted as to the possible exchange for a modern type A meter. If a
type A meter was received with a request for a rating above a torpedo
or elliptical weight, the project was requested to exchange those for
Columbus weights. This program has progressed to the point where



approximately 30 percent of the 625-type meters and all of torpedo
and elliptical weights have been junked and new equipment supplied.

As the 623-type meters were junked, usable parts were salvaged.
The salvapeable parts are usually the bucketwheel and tailpiece. The
nickel plating was stripred by a reverse current process. The bucket-
wheels were straightened, resoldered, and rebalanced; the tailpieces
straightened; and all the parts buffed, polished, and replated. The
reclaimed parts were then used in the assembly cf tyre A meters.

Instead of a table [figure 3) of "Ccefficients for Cbtaining
Cable Ratings from Standard Found kod Ratings" with 27 different
methods of cable suspension, a simplified table (figure 4) (issue
of July 6, 1944) has only six methuds of cable susyension. Of the
six methods the first two are requested most frequently. To avoid
the necessity of computing rating tables based on these corrections,
unless otherwise specified by the project, all type A meters are sent
to the Bureau of Standards with the request that they be rated as
follows:

Fod with sliding support
5,3 inches above a 15-pound Columbus weight
4.9 inches above a 3U-pound Columbus weight

Since the coefficisnt for a suspensicn v.8 inches above a 50-, 75-,

er 100~pound Columbus weight is 1.00, the ratine taole for "rod with
sliding suprort" can be used with no correction for those suspensions.
An occasional request is received from a project for a rating v.8
inches above a 5O0-pound Columbus weight.

®3., Improvement in repair of the acoustic 616 meters. 1In the
repair of the accustic meter, difficulty was encountered in obtaining
a satisfactory adjustment on the small clarper or urasshopper which
strikes the diaphragm on every tenth revolution of the bucketwheel
to make the sound from whicl: the meter derives its name - Acoustic.
The meter could be adjusted toc a good spin test without the grass-
hoprmer, but uron its insertion, the drag of the clapper slows the
meter appreciably. Indica®%ions are that hydrographers have had djf-
ficulty in keeping these meters in working condition. The diaphragm
is susceptible tc rusting due to moisture in the chamber above it.
The possibility of modifying the meter to obtain an electrical con-
tact instead of a mechanical ccntact was cunsidered. Indications on
a couple of old meters were thet others had attempted, unsuccessfully,
such a conversion.

ileter BR-875, an old acoustic meter in stock in the hydraulic
laboratory, was rebuilt byv removing the prasshopjer and inserting an
electrical contact and gear to indicate every fifth revolution (figure
., The gear is the same as used in the 623-type meter. The dia-
phragm was replsced by an electrical contact which completed a circuit
with the wading rod as one side and an insulated wire suspended through
the rod as the other side. By using headphones attached through a



special connector at the top of the wading rod (figure 13), the meter
can be used in the same manner as a type A meter,

To distinguish between this meter and the regular acoustic meter
which is referred to by the w. and L. E. Gurley Co., as the acoustic
616, the new meter is called the modified 616 (frontispiece), which
designates the tailless yoke and the conversion from acoustic to
electric.

lieter BR-875, the first modified 616 meter, was sent to the Rio
Grande project for trial use during the season of 1luy44. According
to a report from the project, its behavior under field conditions has
been satisfactory. A request from the project for the conversion of
three additional meters has been completed and six more meters in
stock have been converted.

In supplying a requisition for sleeve-jointed wading rods for
use with acoustic meters, it was necessary to make them in the labo-
ratory shop. Both ends of these rods were reamed during machining
for later installation of the wiring equipment for use with the modi-
fied 616. The design of this rod is shown in the appendix as figure
14,

4, Development of a new tailless yoke current meter. The reaction
in the field to the modified 616 current meter was that the elimination
of the grasshopper and diaphragm and the substitution of an electrical
contact was a general improvemeat, but that there were a number of
other improvements that could be made. The long slender shaft of the
acoustic meter was subject to vibration and wear, the 623-type pivot
and bearing were not sufficiently sturdy to withstand the hard usage
in the hands of relatively inexperienced personnel. The idea of a
sturdy tailless yoke meter had been discussed frequently in the hy-
draulic laboratory, but time had not permitted detailed studies.

So as to retain the excellent qualities of the type A current
meter, the tailpiece and hanger support was removed from that meter
and a new contact chamber and cap designed whereby the wading rod can
be attached to the cap. Elsctrical comnection bstween the meter and
the neadphones is made through the wired wading rod designed as an
improvement in the modified 616 wading rod. So tiie new meter has the
acceptable features of the type A and the modified 616 meter. The new
meter is referred to as the BTA meter, BTA denoting "bob-tail A"
(frontispiece).

The wading rod will be the wired rod used with the riodified 616.
The BTA meter will have the same pivot, hub assembly, and shaft as the
type A which means that it will no longer be necessary to maintain btwo
sets of repair parts as at present. The parts on the type A and the
BTA will be interchangeable except for the yoke and the contact
chamber.,



In the development of this new meter consideration is also being
given to a device to be mounted on the upper end of the wading rod to
replace the headphones. As presently conceived, it will be an elec-
trically operated clapper striking a diaphragm. The clapper will be
actuated through thse electrical circuit in tihe wired rod. It can bes
powered by a small battery housed in the device and will obviate the
use of the headphones with their cuinbersome atiachments. Tinis will
simplify the assembly of the equipment as the sound apparatus can be
left connected to a section of the wading rod at all times. To preparc
the meter for use will only require the assembly of the meter and the
rod.

5. Acquisition of auxiliary equipment. A number of items of
auxiliary equipnent such as sliding supports, Lorian reels, and type
A cranes for bridge measuranents have been available previously only
from the equipment shop operated by the District Office of the Geolog-
ical Survey in Columbus, Chio. They have in the past three years been
unable to supply the needed parts.

In the case of a recent inquiry to them concerning the avail-
ability of type 4 crenes, they supplied construction drawings instead.
daterial for the fabrication of five units has been requisitioned,
three to fill a project requisition and two for stocxk.

6. Dilficulties in repairs oi ineters. In the course of the
developmeut ol the repair aund conversion program, a few difficulties
have been encountered, all of which nave becn corrected.

Cne of the first wes the shipument of meters in cardboard boxes.
It was to cover tihids sibtuation tust the thiird paragraph of General
Order lo. 1282, a copy of wirticit i1s included in this report, said
"All meters must be shipped in tueir wooden carrying cases to avoid
even slight deamage in shipping whien might impair the accuracy of
the rating." Shipping ocases have been made in the Denver shops so
that each project has enough to ship meters for repairs. These cases
are sturdily ouilt and some of tiiem have made & number of round trips
from project to Denver and return via Washington. To hold tihe type A
meters firmly in their carrying cases, an anchor was designed and con-
structed whioh is installed in all new carrying cases, and is being
installed in all old carriing cases as they pass through tie repair
shop.

1a a fow instances the type A pivots failed in service after a
short period. That trouble was traced to a supply of pilvots shipped
from Washington to Denver in ilay 1ly4Z, apparently purchased from
General Schedule of Supplies, Class 18, David White Co., lilwaukes,
liisconsin. Un close examination the rardness of tiie pivot point was
found to be less tian Hockwell C-52, which was considerably below that
required according to tlie specifications. As meutionsd pseviously,
A-metal was secured and the pivots and bearings are now machined,
hardened, ground, and polished according to specifications. An



endurance test was made on one of the inferior pivots and on one of the
Bureau-made pivots. The inferior pivot failed after 200 hours of test,
while the other showed no signs of failure after 1,000 hours and the
test was discontinued. The Bureau pivots which have had a season of
use in the field show the same trend as to durability.

There have been a few cases of mistreatment of meters in the field
mainly in connection with the bucketwheel raising nut on the acoustic
616 and type A meters. This nut has a left-hand instead of the normal
right-hand thread. Scars on the instruments show too free use of
pliers when the fingers would have been sufficient had the opsrator
realized that the thread was left hand. Stickers have been inserted
in many of the carrying cases to call attention to the left-hand thread.

In a few instances, there has been carelessness in not cleaning
and oiling the pivot and bearing with a high-grade instrument oil after
each discharge measurement. Attention has been called to that on the
sticker in the carrying case.,

7. Revision of rating tables. The rating table as formerly
issued by the Washington office (figure 5) contained 14 columns, was
on legal size paper, and covered thie range from 5 to 200 revolutions.
All values of velocity below 1,00 foot per second were carried only
to two decimals which meent that the values in the lower left corner
were constant over a range of time. A revised table (figure 6) was
prepared following the style of the Geological Survey and covering
the range from 3 to 350 revolutions. All values below 1.00 foot per
second were carried to three decimals. The new table was prepared
for single-space typing on a standard typewriter and so that it would
reduce to 8 by 10% inches for notebook filing and folding in the
middle to fit into the carrying case,

The records as received from Washington contained a blueprint
for each rating as far back as 1926. Since the originals of these
blueprints are on file in the Bureau of Standards under appropriate
test numbers, the rating equations contained thereon were tabulated
according to date, meter number, and test number, and are filed in
the hydraulic laboratory for the period prior to June 1, 1342. The
blueprints were then destroyed as superfluous. During the first year
of operation in the hydraulic laboratory, the Bureau of Standards
furnished a blueprint for each rating. Since this was an unnecessary
procedure, they were requested to furnish the equations only and in-
clude them in the letter of transmittal. Those data are maintained
in tabular form and the complete repair and rating records from June
1, 1942, to rebruary 15, 1545, are available in tabular form for
future reference.

8. Improvement of shipping time. The shipping procedure in the
past had been for the project to ship the meter to the #ashington
office of the Bureau, where it was delivered first to the Geological
Survey for repair, then to the Bureau of Standards for rating, after




which it was shipped to the project. When the repair was transferred
to Denver, the procedure was similar, except that the meter was shipped
from the project to Denver from where it was reshipped to the Bureau of
Standards who sent it directly to the project. The rating equation was
sent to this office for preparation of the rating tables,

As sufficient material was accumulated, a pool of spare meters has
been developed. A sturdy shipping casc was built which holds four type
A meters. Insofar as possible, that shipping case i1s iept in use be-
tween Denver and ashington carrying repaired meters to the Bureau of
Standards anc returning rated meters from them. A backlog of repaired
and rated meters has been accumulated in the hydraulic laboratory from
which: an exchange can: be made. By exchenge, & project can bs supplied
with a repaired and rerated meter within a week.

9. Relerences.

Grover and idarrington, "Streem Flow," John Wiley and Soms, Inc., 1343,
pages 113-137.

R. . Broat, "Characteristics of Cup and Screw Current lieters," Trans.
A. Soc. Co 5., Vol. 76, ;ages Clu-870.

Yarnell anc Lagler, "Effect of Turbulence on Legistration of Current
Leters," Trans. A. Soc. C. L., Vol. 95, pages 786-860.

Geological Wwater Supply Paper No. 888, "Streeam-Gaging Procedure, A
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Figure 3

COEFFICIENTS FOR OBTAINING CAJLE RATINGS FROM STANDARD ROUND ROD RATINGS

SINGLE CONTACT (617), PENTA CONTACT (621) AND COMBINATION (623) METERS

REVOLUTIONS PER SECOND

SUSPENSION AND

TYPE OF WEIGHT 0l 042 0.3 044 0,5 0¢8 0.8 1,0 1.5 2.0 8.0 4,0 6.0

_S$9/-JRAH

4.7 above 15-1b, T.[1.052 1.028 1,021 1,018 1,017 1,016 1,017 1.017 1.020 1.022 1,023 1,025 1,026

4.7 above 30-1b, T.|1.066 1.027 1.017 1,014 1,013 1.013 1.014 1,014 1.015 1.015 1,016 1,016 1,016

4.25° above 15-1b. T.{1.039 1.022 1.015 1,016 1,016 1,017 1,018 1,019 1,019 1,018 1,018 1,018 1,018

4,25

8.5"
of

e.™

above 30-1b, T.[1.060 1.030 1.021 1.017 1.019 1.026 1,028 1.029

above lower one
two 30-1b, T's.

15-1b. E.

1.019 1.017 1,020 1,024

1.041 1,023 1.017 1.014 1.014 1,014 1,016 1,018 1,020 1.022 1.025 1,027

above 1,067 1.038 1.028 1,025 1.024 1.024 1.023 1.023 1.022 1.021 1.021 1.020 1.020

4.7 above 30-1b, B.|[1,051 1,085 1,031 1.027 1.029 1,030 1,031 1,032 1,033 1.034 1.035 1.036

6.7™ above 15-1b. B.[1.029 1.016 1.012 1.011 1,010 1,009 1,010 1.009 1,009 1,009 1,009 1,009 1,009

6.7 above 30-1b, E.|1.028 1,015 1,010 1,009 1,009 1.010 1.009 1,009 1.010 1,009 1.009 1,009 1.009

5.3" above 15-1b. C,|1.,004 0.992 0,988 0.987 0.985 0,984 0.984 0.983 0,986 0,989 0.939 0.990 0,992

4.9 above 30-1b, Ce|1,030 1,008 0,997 04993 0,992 0,993 0,994 0,995 0,999 1.001 1.002 1,004 1,004

9.8 above 30-1b, C.|[1.030 0.998 0,987 0,982 0.988 0,989 0,996 1,002 1.003 1.006 i.OO? 1.008 1.008

9.8" above 50-1b., C.|1.,016 1,009 1,006 1,004 1,008 1.002 1.002 1.00) 1.004 1.006 1,008 1.008 1.008

IMPROVED (622) AND TYPE A METERS

REVOLUTIONS PER SECOND

SUSPENSION AND

TYPE OF WEIGHT 0l 0.2 0.3 O0uf 0.5 O0o8 0e8 140 1.5 2.0 3.0 4.0 640

4.7 above 30-1b. T./1.032 1,022 1.018 1,016 1.016 1.017 1.017 1.017 1.019 1,020 1,021 1.022 1,023

4.7 above 15-1b, E,|1,043 1,031 1,027 1,026 1.026 1.027 1.028 1.029 1.028 1,027 1.026 1,026 1.026

4.7 above 30-1b. B.[1.041 1,045 1,047 1,047 1,048 1,048 1,049 1.049 1.061 1.063 1.0556 1.057

6.T™
6T

N4 4
o75”
503"
I8
9"
8

above 15-1b,/ E.

above 30-1b, E,
above 50-1b .

above 75-1b, E.

above 15-1b, C,
above 16-1b,

above 30-1b,

above 30-1b, C.

5.’ .bo" So-lb. c.

«8% above 80-1b, T,

.a. ‘above 75'1b. Ce

1.029
1.048
1.02¢
1.062
1,009
0.997
1,026
1.083
1.049
1,036
1,018

1.014 1.008

1,024 1.015
1,013 1.009
1.024 1.012
0,994 0,088
0.994 0,993
1,008 1,002

1,014

1.007 1.009 1.010 1.011

1.012 1,011 1,011 1,012

1,008 1.009 1,009 1.010

1.004 1.004 1,004 1.002

0.986 0,986 0,387 0,389

0,994 0,996 0,398 1,000

0,998 0,998 0,997 0,996

1,006 1,006

1,012
1.012
1.010
1,002
0.990
1.000
0.998
1.004

1,009 1,008 1,008
1.012 0,998 0,992 0,991
1,002 0,991 0,989 0,991
1.004 0,998 0,996 0,996

0,991 0,990 0,990

0.992 0,994 0,996
0,996

0,996 0,996

1.013 1.013

1.014 1.014
1.010 1.011
1,008 1.004
0.993 0,994
1,003 1,006
1,000 1,002
1,006 1.006
0,990 0,992
0,999 1,001

0.998 0,999

1,013
1.014
1.012
1,004
0.996
1.0086
1,004
1,007
0,992
1.002
1.001

1.013 1.013

1.015 1.015
1.018 1.012
1,004 1.004
0,997 0.997
1,207 1,007
1,006 1,006
1,008 1,008
0,994 0,994
1,003 1,004

1.002 1,002

T = Torpedo

E = Elliptical

¢ = Coluzdus
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COEFFICIENT FOR OBTAINING CABLE RATINGS WITH COLUMBUS
WEIGHTS FROM STANDARD ROUWND ROD RATINGS
FOR TYPE A CURRENT METERS

s Suspensian : s

: Center of meter : Axis of meter : Velocity, ]
Columbus : pin to center : to bottom s f£t. par : Coafficient
Weight : of weight pin : of weight $ __second

H i $ t 0425 tH m
15-1be : 5¢3 in. s . 0.5 ft. t 0.5 to 2.9 : Q.99

: H : s 3,0 and up ¢ 0.995

: : 3 ] .
30-1b. : 4.9 in. 0.5 ft. s 025 ] 1,015

: e ¢ 05 and up : 1,005

: : : s
50-1b, : 9.8 in. : 0.9 ft. : : N
75=-1b, : 9.8 in. : 1.0 ft. ¢ 0.5 and up s, 1,00
lOO—lb ° H 9 . 8 ino H 1.0 ft ® H $

: s : :
150-1b, : ‘9.8 in. 1.0 ft, $ Os5 and up : 0,995

Coeff:.lcient data obtained from U. S. Geoiogical §nrvey.

Coefficients for velocities not shown may be obtained by inter-
polation,

Suspension distances are shown on drawing 40-D-3681.

Denver 2, Colorado. July 6, 1944,

COEFFICIENT FOR OBTAINING CABLE RATINGS "ITH COLUMBUS
WEIGHTS FROM STANDARD ROUND ROD RATINGS
FOR TYPE A CURRENT METERS

:_ Suspension s T
: Center of meter : Ads of meter : Velocity, :
Columbus : pin to center : to bottom : fte. per : Coefficient
Weight : of weight pin : of weight s __8se 3
: : s 025 $ 1,01
15-1b, : 5.3 in., 0.5 ft. ¢ 05 to 2.9 0,99
s : : 8.0 and up: 0,995
e : H ' B |
So—lb. H 4,9 in, H 0,5 ft. H 0025 H 10015 :
: s ¢ 0.5 and up : 1.008
s : : s
50-1b. : 9.8 in. : 0.9 ft. H H
75-1b, H 9.8 in, H 1.0 ft.. H 0.5 and wp ¢ 1.00
lOO—lb. H 9.8 in. H 1.0 “o $ . s
150-1b. 9.84n, : 1.0ft. :O05 andup;:  0.985

Coefficient data obtained from U. S. Geologloal Survey..

Coefficients for velocities not shown may be obtained by inter-
polation,

Suspension distances are shown on drawing 340-D-368l.

Denver 2, Colorado. July 6, 1844,
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RATING TABLE FOR METER NO.

RATED 19 AT BUREAU OF STANDARDS, WASHINGTON, D.C.

CONDITION OF METER SUSPENSION

RATING {v= 2.20 N+056  FOR HIGHER VALUES OF N. P.I AT
EQUATIONS V=2.20 N+06  FOR LOWER VALUES OF N. N=

§§ VELOCITY IN FEET PER SECOND z8
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1.26 | 1.66 | 2.06 | 26 | 2.86| 3.8

1.8, 1.63| 2.2 | el | 28] 3.20

g
&

366 | hob | 6.08

il_:_

1.22] 1.60] 1.99 | 2.38 | 2.76] 3.15

wn
~
°

3

1.20] 1.58 ) 1.96 | 234 | 2.7 3.09

Blhl2|2]|k

128 1.55| 1,98 ] 2.30 | e467| 3.0

S| 1.36) 1.3 ] 1,09} 2.86 | 2.6

3
B
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S| 11| 112] 248 ] 1,03 ] 829 }. 2.5

B

-4
8
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s ] 10 18 203040!0&
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64| .o | 8| 1.09] k| 28] 228 | o7
65| . Sl m] 1.0e] ada] 23] 2.09] sd3
el o | 39 56| .13 ] 2080 1.39| 1.3 2.06 | 23
a7l 22| 39| 3| 7| 2.08] 237] 2.70] 2.03 | 2.3
o] 22| 38| 55| ;| 10| 135] 2.60] 2,00 ) 230
eof | 38| ]| 0| 2.08f 23] 2.65] 297 | .2-89

7

REVE




e A A VAN A4

I‘ s r
‘,
DEPARYMESY OF INTERIOR - BURRAU OF RECLAMATION EQUATIONS; __ V = 2.20 N + 0.04 N<1.00 R
RATING TABLE POR TYPB METER BR =2.22 N+ 0.02 N21.00 L
SUSPENSION _ RATED Linite of Aotml_m:.:: __ to fte per geo, L
at Bureau of Standards, Washington, D.C.

Condition of Meter
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Ge 0. No., 1282
UNITSD STATES
DEPART.IENT OF 0d= INTFRICR
BIUREAU OF KeCLACATION
Denver, Colorado
June 25, 1942,

From Acting Chief rngineor
To All rield Offices
Sub ject: Revair and rating of curreat maters,

1. For a nuaber of years this office has forwaried the Bureau's
current mcters to the Geolorical Survey in Washington, D. C., for
repair and standardization, after which they wers rated by the Bureau
of Standards. DBecause of increased war work and depleted persomnel, the
Geolopical Survey is no longer able to recondition meters for the Bureau
of Reclamation, 1In the future this work will be gperformed in the labor-
atory shops in this office, after which the meters will be sent to the
Bureau of Standsrds for rating. The meters will be returned directly
to the project. The rating curves will be sent to this office for pre-
raration of the rating tables whick will then be forwarded toc the project.

2. To expedite and simplify handling of all current meters -
whether tor (1) ratins as received, (2) rating as received, repair and
reting, or (3) repair and rating - it is requested that the attached
mimeosraphed form letter be used in triplicate. OUne copy will be de-
tached in this of'fice for recerd purposes; the second copy may be
detached by the Bureau of Standards; and the third couy will be returned
to the project with the meter. When the meter is received at the proj-
ect, this third copy should be properly endorsed and forwarded to this
office as acknowledgment of the receipt of the meter.

3. All meters must be shipped in their wooden carrying cases to
avoid even slight damage in shipping whier might impair the accuracv of
their rating. Carrying cases for new meters will be furnishea by this
office,

4. It is considered acvisable for each project carafully to
inspect the current meters now in stock and to send any that are con-
sidered beyond repair to tnis office wnere the parts can be used in the
rerair and stendardization of other meters,

Walker R, Young
Encl,

Key words:
Current moters - repair and rating.
Equipment - current meters.



Date

From -
To Chief IEnginear

SubJjeot: Current meter shipped to Denver office for repairs and
rating.

1. The ocurrent meter descrided belov is deing shipped dy
express on attached dill of lading.

Type Noter Mumber BR

Manufacturer °

Meter to de rated (new) (as received) (reconditioned)

Methnd of rating suspension desired

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

Official in charge E , Title
Bureau of Reclamation

Field Office
Address

2. Remarks and suggestions for repairs:

3. The outside of the carrying case containing this meter has
been marked with the name of the project and the meter mumber.

Bill of lading mmber
Shipped from project =
Received in Denver office

Shipped to Bureau of Standards
Received at Bureau of Standards

Shipped to project
Received at project

In trip.



Go Co No. 1491
UEITLED UTATDS
DERARTIAT O ‘Tiey BNTSN UL
BUIIMY Ch 1GC AR
Denver 2, Colorado.
wovember 1lb, 1940,

butject: ilepair and rating of current meters.

1. Coneral Urder no. 1282 promulgated a mimeograined iform for use
Pyl

as a letter of transmittal in lorwarding carrent meters to this office
fer repeirz and rating.

2., In order that vouchers may be prepared for the cost cof repair
parts and labor reguired for tais work, all field vifices are requested
to iundicate on the form letter appropriation swebol and title cuargeaonle.

3. [ check of the records here indicates many of the fielda orfices
ars not usigy bie repair tacilities of this vifice ia tne reconditioning
of current meters. Il'urthermore, weters not in use should be sihipped
here te permiv the naintenance oi' & reéscrve svocs and to provide a supply
of salwaged parts useful in reconditioniag of obher meters.

4, The iastructions coantained ia subparagraph (a) of General
Crder i.o. ¢83, dated January 7, luvc4, are hereby renewed, requiring
that all projects transmit to this ofiice at the close or cach calendar
year report listing Bureau numbers of ali current meters on nand,
class of wori on which used, repeirs, irf any, during the year, and
date of last reratiag.

Nalker 11, Young.,

Key words:
Repair and rating of current meters.
current meters, repair and rerating of.
Inventory, annual, current meters.
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ENGINEERS' NOTEBOOK

From everyday experience engineers gather a store of knowledge on which they depend for growth . ;,,.

dividuale and as a profession.

This department, de.r:[qned to confain practical or ingenious sugge.t;on,

Srom engineers both young and old, should prove helpful in the solution of many troublesome problem..
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New Pivots and Bearings for
Small Current Meters

By R. L. ArKiNsoN

Curr, Division or Firrn EQuenesr, US. Groroacicar.
Strvey, Wasmsaros, D.C

OR many vears the U.S. Geological Survey has

been experimenting to find a steel alloy that wonld
retain its shape and hardness in the pivots and pivot
bearings of the small Price current meter (Fig. 1), the
standard current meter of the Survey. Since the pivot
and its bearing play a very important part in the opera-
tion of the meter, great care mnst be exercised in harden-
ing and tempering the bearing surfaces.  In the past
the point of the pivot was ground to a radius of 0.00)
in. before the meter was rated by the U.S. Burcau of
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
working conditions, to as much as 0.03 in. Spin tests
in air with the pivot in this condition have shown an
apparent decrease in sensitivity of more than SO per cent.
The spin test consists in bringing the meter cups to a
constant speed in the draft from an clectric fan.  Then
the fan is shut off and the length of time required for
the cups to cease revolving is recorded. A standard
meter, well adjusted, will spin slightlv over three minutes.

With the new stecl alloys it has been found possible
to grind the point of the pivot to an initial radius of
0.01 in., which changes but little with extended field
use. The sensitivencss of the meter has also been in-
creased, for repeat ratings have been found to be quite
consistent with the original onc.

Before starting the production of these parts, the U.S.
Geological Survey made a quantitative study of the
nature of the wear of the bearing surfaces. The variable
factors in this study were the choice and design of

Fic. 1

SmaLL PriCE CURRENT METER

materials, the conditions under which the piviy, -
bearing were operated, and the clement of g, 'l'lll\
conditions of ficld operation could be closely 4y -4
mated in the laboratory, but the time factor Dreseny
dificultics.  The method finally evolved wys ¢, ,“l

. . . o place
on the pivot a heavy circular metal disk, the v ale
of a load of %0 tons per sq in. on the bearing \llrfm.','l
or 106 times the normal load. The pivot s lhr\l'
allowed to spin in its bearing, which was immers ’,l
water, for 46 hr. At frequent intervals the ghvo n
bearing were removed, placed in a meter (the ¢y, e
was used throughout the test), and subjected 1, \”‘l
tests under strictly comparable conditions. |y p‘r:»
cedure corresponded  to thousands of hours (f Usage
under normal ficld conditions, and was found i, sir‘r\.‘_
three useful purposes, as follows:

I. It demonstrated that a newly ground piveg will
wear rapidly at first, the rate decreasing with use ;)
practically no wear is apparent, as shown in [y o
Therefore the pivot should not be given too <harp
point, except possibly for measuring sluggish <r
that are free of silt.

2. The uscful life of pivots and their bearings w
indicated in a short period of time.

3. It provided a quick and dependable wicthod o
comparative studies of different types of steel and ny,
it possible to find the optimum degree of hardneg y4
brittleness for pivots and their seats.

The materials and clements of design finally adopted
were decided upon largely from the results obiaingg
by these ultra-severe tests. A steel alloy, designated
A-Metal, containing the following elements, has proved
the best suited for the making of pivots and thair bear-
ings: 0.95 per cent carbon, 0.275 silicon, 1.07 manga-
nese, (.54 chromium, 0.16 vanadium, and 0.64 tunysten.

The heat treating is done in a gas furnace, where the
pivot is brought slowly to a temperature of |, 150 I,
at which it is allowed to soak. It is then quenched iy
oil for 0.1875 in. from the point. This gives a Rochwel]
hardness of C-58 within 0.125 in. of the point. Next,
the pivot is reground to eliminate any warping that
may have taken place during the heating opcration,
Great care must be taken in grinding and polishinyg the
point to reduce the heat of friction to a minimum

and
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wiTH IMPROVED PIVOT AND BEARING

(:22-A Type of Assemnbly
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rwise the bearing surface, approximately 0.010 in.,
gight become annealed.
T+ oivot bearing or seat, (0.3125 by 03125 in., is
dfin » a diameter of 0.201 in. and a depth of 01875
~ 1ne bottom of this seat, after hardening, is ground
1 8 diameter of 0.205 in., an angle of 105 deg at the
Decrasse in Longth of Prvol
w00 o0os\ | —
p 0004
gwog
s
i 03 000 I Increase in Width of Beanng
| § s-,«mamuclomm
b5 ’
30010 % 0.002 !
& i
3
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S
ga“ﬁ 0001 } +
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3 0 o i’
0 10 20 ) ) 50
Time in Hours
Fro. 2. RESULTS OF TEST RUN FOR 46 HR (414,000 REVOLUTIONS)

pvot of A-Mectal, of C-58 Hardness, and a Radius of 0.005 In.;
Rearing of A-Metal, of C-61 Hardness. Pivot and Bearing Were
lps;x-clul and Mcasured Every Hour During Test
ki
potto. and a radius of 0.025 in. at the apex.  In heat
reating, the pivot seat is heated slowly to 1,575 F and
dlowed to soak until the whole bearing has a uniform
wmperature.  The tongs used to remove the seat from
the furnace are heated to the same temperature so as to
prevent cooling of the bearing between furnace and
pench bath.  When the seat is quenched in oil, care is
uken to hold it upright lest the liquid fail to reach the
pearing surface. The quench bath is immersed in a tank
of running water so that its temperature remains low.
AMter removal from the bath the parts are tested for
hardness.  Any seats having a Rockwell hardness under
¢ are rejected.  The accepted seats are then placed
m the lapping machine, where the final polishing is done.

Like the pivot, the bearing is given a glass-smooth
finish, and the heat from friction is reduced to a mini-
mym. The sides as well as the apex of the pivot scat
e polished, because at high velocity the bearing as-
«mblyv is lifted off the pivot but the sides of the bearing
«emain in contact with the sides of the pivot. The pivot
iwaring then acts as a simple cylindrical bearing. In
every lot of bearings several are broken in half so that a
hardness reading can be taken just above the apex of
the bearing surface.  This reading must be the same as
that on the outside surface.

Experiments were also made  with  case-hardened
pivots and bearings, that is, those hardened by cyanide
ompounds or nitride. Three objections to case-harden-
ag were found.  First, there is the mechanical difficulty
of pre g from the effects of the process the threads
FLTHIEN 3( where the set-screw bears.  Such sur-
aces must be covered with clay, a slow and costly
peration, which at best is not dependable.  Second,
iv hardening, like any other hardening process, causes
dstortion, but grinding cannot be resorted to because
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it recmoves the hardened surfaces. Third, cither this
original grinding, to remedy distortion, or the subse-
quent grinding by silt-laden water, will remove  the
hardened surfaces.  When wear has penetrated to the
base mctal, the least shock will cause a case-hardened
surface to crack or flake off. In shaking the water out
of a meter it will often be swung up and down, and
cven this movement will cause flaking.  The bearing
surface is so small that a very slight fracture will slow
up the meter. The pivot bearing is unlike a ball bearing
or cylindrical bearing in which the bearing surfaces
constantly change. For these reasons, casce-hardening
was rejected as impracticable.

For the pivots and pivot bearings of these Price
meters, I have recently utilized the steel alloys for which
the formula has been given, after proper hardening, as
here deseribed. As a result there has been a distinet
increase in the length of service of meters, and their
ratings for low velocities have improved.  Extended
laboratory tests have shown that the frictional resistance
in the meters has been deercased to such an extent that
the spin test in air shows very consistent results, even
after long usc.

The Revnolds Number

By Rosins FLeEMING

Coxsviring Excinern, New York, NUY.

N their monographs, “Wind Stresses on Structures’™

(Scientific Paper No. 523 of the U.S. Burcau of
Standards) and “"Wind Pressure on a Model of a Mill
Building" (Research Paper No. 301 of the U.S. Burcau
of Standards), Hugh L. Dryden and Geoge C. Hill refer
to the Revnolds number. It is mentioned in many: books
on physics and usually in books on hydraulics.  Stanley
Dunkerley, who sncceeded Reynolds in a professorship,
entitles a chapter of his Il vdrawdics, * Professor Oshorne
Reynolds’ Researches.”  Also the Revnolds number s
given a prominent place in books on acrodynamics.
However, it scems to be but little known to structural
engineers and is not mentioned in books on structural
engineering.  An explanation of it therefore may not
be out of place.

Osborne  Revnolds (1842 1912), a noted  English
physicist of the last century, was Professor of Civil
Engincering at Owens College, Manchester, for nearly
fortv vears.  In the announcement of his death, fougi-
neering (London) for February 23, 1912, says, “On the
scientific side of engineering he occupies a very high posi-
tion and, like Rankine, he suffered from an indisposition
to make his rescarches casily intelligible to practical
men.”  Of his many scientific papers, the one by which
he is best known is “*An Experimental Investigation of
the Circumstances Which Determine Whether the Mo-
tions of Water Shall Be Direet or Sinuous, and of the
Law of Resistance in Parallel Channels,” published in the
Philosophical Transactions of the Royal Socicty, Vol 1744,
ISN3; also in Vol 2, pages H51-105, of Revnolds™ Papers
on Mechanical and Physical Subjects.

The theory of hvdrodynamics did not explain, among
other things, why the resistance to the flow of water in
tubes of small diameter was proportional to the first
power of the velocity, while in large tubes and pipes it
varicd nearly as the sccond power.  Revnolds set about
investigating this phenomenon, with far-rcaching results
affecting ficlds undreamed of in his dav. By introducimg
colored tilaments into water flowing through glass tubes,
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iy Valley ' ° 0 616 14,016 s : - 9=43, . 3-24-43 : Re I. g $°13-43 : 42143 *
o Grende  °. 11,029 ‘Ourley * 043, 3-24-43 | Reoond. 1343 | 42143 ,
Rio Orande s onta 621 ' 888 s oy | 6=11e43! G- 1-43 ! o 3 4o13=43 ]
s A Jaarley ! g2 ' 3 ' Reoond, ! G=20=4 42143 1.
14,088 10urlev 43, 6= 143 | Re ' 3 ' 52643 '
ov + B-20-431 6= 143 1 oond, | 6-19-83 , 7- 343
‘ ’ * Recond, ! s '
1 7= 3438 3

6-19-43




2

L
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CUKREAT &LTMR hePAIR RECORD (Continued)

3 Shipped iCondition 3

t 1 ]
Project 1 Type tMeter t Mfr. ¢ Rec'd. : to 1 of s Rating 1 Rating 1 Remarks
) H 3 No, ¢ -l Lenver 3B, of S, ; mater i Cag'ds.d Sadled 1 - J
: Rio Grande ! Acoustio 616 :4,051 'Qurley ! 5=20=43' 6= 1-43 ! Recond. ' 6-=19=43 ' 7- 343 !
4 Rio Grande  , Acoustio 616 4,082 jGurley , 5-20-43, 6= 1-43 | Recond. | 6-19~43 | 7= 3-43 |
Rio. Orande 1 Peita f88 + 882 10urley 1 5-20-43s 6~ 1-43 1 Reoonde I 6=19=43 & 7= 3-43 1
Rio Grande : Penta 621 : 888 :Ourlq : s-zo-cs: 6= 1-43 : Reoond . : 6=19-43 : 7- 3-43 :
Rio Grande s Penta 621 |, 890 ,Ourley , 5~20-43, 6= 1=43 , Reocond. , 6=19-43 , 7= 3=43 ,
Hyérasulio Engi-: ' s ' s ' t s ' :
neer, Denver A 11,019 ;Gurley ; 6=10=43; 6~ 1=43 ; Reocond. ; 6=19=43 ; 7= 243 ;
Rio Grande ! Penta 621 ' 827 'Gurley °® 6-10—63: 6=18-43 ' Reconds ! 7- 343 ' 7-16-43 !
Rio Orande | A 14,072 j0urley , 6-1043, 6-15-43 | Recond. | 7- 3-43 ; 7-16-43 |,
Horth Platte ¢ A 4,037 'Gurley ! 6= 543! 6=16-43 ! Reoond, ! 7= 3=43 ! 7-16-43 ! -
“xiamath © ~ ", Comb. 623 .  Bl1§ ,Gurley , B= B3, 8-15-43 , Reoond. ~, 7= 3=43 | 7-164% , —
Hydraulio Engle:s ) s 1 3 1 1 ' 1 '
neor, Denver A 11,034 iWhito 1 6= 8-43: 6-15-43 1 Reoonds $ 7~ 3«43 1 7=-16=43 1
Provo River A '4,088 |Ourley | 6-16-43) 6-29-43 | Recond. | 7- 7-43 | 7-16-43 |
Yakima ' Imp. 622 4,039 Gurley 7-26-43 8- 3-43 = Recond. 8-21-43 = 8-26-43 = Converted to TypeA
Hyd .Eng.-Denver" A '4,07 ‘knite ! 8- 3-43) 8- 643 ! Recond. ! 8-30-43 ! 9- 3-u3 |
Rio Grande ' A 2 "hite ' 9- 9-43"' 9-16-43 ' Resand. ‘10— 5-43 '10- 943
Rio Grende s Camb. 623 t+ 818 :Gurley t 9= 9-43:1 9-16-43 : Becond. 11U- 5wé3 :)0-4-49 ]
Yakima ] A 11,065 Curley : 9=16-43110- 9-43 1 Rebullt :10-29-43 1ll- 8-43 iFormerly single
3 t t 3 s H : : sContiaot BR-824
Yakima : Penta 621 st 863 i1Gurley t ¥-16-43110- 9=43 : Recond. 110-29~43 1ll- 8-43 3 ’
Yakinma ] A 11,064 :Gurley 3 9-16~43:10- 9=43 1 Rebullt :10-29-43 1ll- B={3 1Formerly single con?
: : 1 1 3 s 1 s sthact special - no
H 3 1 3 L} 3 t s snumber
Hyd .Eng .~Denver: A 14,063 ithite 110~ 4~43110- 9-43 & Recon. 1ll- 8-43 111-10-43 @
Rio Grande 1 Comb. 623 s 891 10wrley :1lU-17-433110-25-43 & Recom.- 31ll- 8-43 111~10-43 ¢
Ri® Grande 1 -Acduntie 1 906 sGurley 310-17-43:110-25-43 & Recon, 11l- 8=43 111-10-43 3
Rio Grande :  Acoustic 14,003 1Gwley :10-17-43110-25~43 : Recon. 111~ 8-43 111-10~43 :
Klacath 1 Pents $2| t 829 1Gurley :ll- 8-43111-13-43 1 Reoon. 111-27=43 111-30=43
Minidoka ] A 811,045 thhite 311-22-43:11-3U-43 3 Recon. $112=24~43 t 1~ 4«43 3
. Provo River 3 A, 34,066 1Curley sll-22e43:11=30-43 & Beson. 312=24=4{3 1 1- 4~43
“,’ Proj. Planning ¢ A 14,061 1Gwrley 3111-23-43311~30=43 & Recon. 312~24-43 1 1= 4md3 8
- Proj. Planning 3 A 111,023 thhite $11-23-43111-30-43 ¢ Reson., (Returned by B. of 8: for repairs
Shoshone s “Vanta b2l 1 840 tGurley 112-.4~43:12-17=43 t ReooB. 1 1=d7=44 3 1-29-44 3
Rio Grande t Acoustic 61 34,055 0wrley 312- 4-43312-17-43 : Reoon. 1§ l=l7=44 s 1=-29=44 1
Rioc Grende t Acoustio 616 t 929 0wley 312- 4-43312-17-43 3 Recom. ! lel7-44 & 1-29-44
Rio Grends s  pooustic 616 34,001 i0urley 112~ 4-433112-17-4(3 ! Recon. : 1=17=44 : 1-29=44 : -
t [ 3 s 112~ 4-43802=1T=43 3 Reqane ' A=A7-4A % L ——— e
T & Grends 1 Cosb. 62 t 746 1Gurley 112- 4~43112-17-43 ¢ Recon. ¢ 1-17-44 q?ﬁl
. Colo.-Big Thomp: A 21,020 16wrley 112~ 2-43112-17-43 3 Recon. 1 1=17<44 3 ] 2
Proj. Planning @ A 11,016 1Gwley 112~ 9-43312-17-43 t Recon, ¢ 1=17-44 3 1-29~44 1
Proj. Planning $ A 1,006 White 112-28-43%1- 25-44 ! Reoon. § 2-21-44 § 31 44 B
Proj. Plamniag °* A 0,014 Gurley 02-28-43 Q- 25-44 : Beoon. § 2-21~d4 t JAL <44 1
Prod. Plasming ? A . 11,035 White 02-28-430~ 25-44 tRecon. 3 2-2h=44 t 3=1 ~&d 3
Praj. Plaoning s A 11,007 s0wley s 1= 7-44sl= 2544 s Recon., 1 2-21~44 1 -1 ~44
Proj. Plasming @ A 11,023 sWhite 312-24~4381~ 2544 § Reoom. 8 2-2h-dA 8 3-1 ~44 L
Car s A 33,008 10wley 3 A-ll-4iile 25=44 & Heoon. @ 2-20-d4 ¢ -1 ~&4 &
. Proj. Plansdng 8 A 11,052 sWhite ¢t 1l- 2-di4sl~ 25-44 § Boooms § 2=2h=ké 8 3=l =44 0
Yekimn s A 24,009 & 8 1114431~ 25-44 § Reoon. ‘8 2=20~d4 § =1 ~44 ¢
Yokine s Penta 621 ¢ 895 0urlay & 1-ll-d4sl- 25-44 ¢ Booon. & 2<21-44 ¢ 3=l =44 3
Tune .. : Reowstdfl6l6 54,039 10wrley 3 MelB-disl~ 25-44 ¢ RoOom. 8 2-21~44 3 B-1 -A4 8
Shoshone sPenta 6l 3 925 Jey 3 1-23-44sd= 2844 & Becone 3 2-15-44 5 2-19-d4 3
Ric Grende ¢ Acoustdo 616 1 884 10wleay 3 1«2B-44s2+120=44 s Reoonte 3 3=24~44 8 I-31edd 3
Rio . Grande s Acomtic 616 s 903 sOwrlay s M-28-4412= 10-44 s Reoom. 3 3=R4=44 & I-Thedd 3
Rio Grands ] A 021,066 RedUilts 1-28-44s2~ 10mid § Redullt lJ-QHng:M :oumn-m
Proj. Planning @ a 042 s0uEley 3 1-20-%4s2- lb~44 3 ReOofs 8 2444 t I=Id-dd
Clamt s A 17007 (abuiats 2 A-dird- 1044 ¢ HODTHS + 3244k 3 3-31-44 1014 meter BB-S0D
Proj. Plannisg 3 A 21,05 » 8 1=29-4d12~ 16-44 & Recone 3 I=24~44 8 J=Ih-%b 8
Proj. Planning ¢ . A 33,003 » ¢ 1294432~ 16=4h ¢ Rocon, _ 3 I=R4=44 ¢ I-3l~dd 8
Rio Grende s Acoudbtio 616 s 931 IGWIEy 3 2-MA-dAi12-220=44 ¢ Recom. ¢ 3-2B-44 s I-31-d4 3
Rio Grende s Acowstio 616 ¢ 932 sOwley s 2-14-dle2-2R6md4 ¢ Becon. lmlﬁnﬂ“_ )
Rio Gresde s Adooustis 616 1 933 sGwley ¢ 2-M~d412- 26~44 ¢ Beoons ¢ s 3=31-44 1
Rio Orende;. ¢ Aoswstis 616 14,000 s0wley s 2-limiis2- 26-44 3 Recon, ¢ 3-28-44 s 3-31-d4cs
Ao Grandg lv««~\m;mWMIM2~MIM~OMl"MI
NS - -7 ) . §'M“MMM|WM|M.;t)Ml3-M= corane22
A Rlo e Acouwrtic 616 24,039 10wley ¢ T=13-4207~ 20~42 s RevoR. 3 S=)4dR ¢ 81942 % g
&, ook, e ] N . s L R IR : e o NN
et - N ) . . Jece '



OURREST METER RiPAIR RECORD (Continusd)

s ]
sMeter s Mfr.

lﬁppod zaﬁdtuon s

s
Project t+ Type Rec'd 3 o
. 1 J_Noa 2
: ) ?

* Rio Grende s Acoustic 616 14,053 1uwley l d-ll.-u.l 2- db-“a
Rio Grande : A 14056 sBhite 1§ 2-14-448 2- GO~4A3
Yakima s A 81068 sRebullts 2-21-448 2- 22-443
Provo z A 34058 Gurley : 3=2- 448 3- 6-448
Hyd.Lab. s Modified 616 : 875 Cwrley 3 —— g 3= 27=443

] 3 s : t s

] (] H s ] '
Hyd.Lab, : A 84059 White & = 3 4= z4-4i
Hyd.Lat. : A 81055 sWhite 38 === 3 4= 24448
Hyd.Leb. : A 11069 3ReCe 1 ~=— 1 4= ild=bA3
Yakima : A 811070 sRece 3 === § 4= 24-443
Yakima : A 11071 sReCe 1 === 3§ 5= 26-443
Hyd.Lab. 3 A 211072 sReCe § === 3 5= 26443
Hyd.Lsab. 3 A 11073 sRec. 3 —— 1§ 5- 26-443
Froj. Plenninr ; A 11053 sWhite : —== 3 5- 26=448
Rio Granmle : Penta 521 34010 3 3 5=25-448 6 2-441
Rio Grande ' A 34073 3 3 5-25-443 6- 2-443
Rio Grande t 623 s 818 t 5-a5-443 ]

: [ s ) 3 s
Fio Grande % 623 st 851 3 1 5-25-441 :

' : ] : : s
Rio Grande 3 623 8 890 Gurley 3 5-25-A4s :

3 3 s 3 3 :
Fio Grande ' 615 t 908 Gurley : 5-25-443 6- 1Z-443
Rio Grande t 616 34012 0urley @ 5-25-443 6- 12-443
Rio Grande ' A 14064 3 1 5-25-448 6~ la-i4s
Rio Crande s Penta 621 8 7 1Gurley 1 7-13=423 11-14-423
Rio Grande s Penta 621 s 852 iGurley 1 B~ <38; 9-18-42 3
Rio Grande t Penta 621 34013 Gurley 3 —— 3 9=18-42 3
North Platte 3 A 34037 Gurley t 6- 9=44s 6= 1z-443
All-American @ A 11048 3 8 6=eb=dss T- 3-44s
Yakima s Penta 621 ;888 : t B=27=44: :

] : s t t
Yakima s A 11085 1 6-27-443 3

t t t 3 s :
Proj. Planning A 11004 t 6-8l-44: 7- 644 :
Central Valley @ A 11012 3 t 6=-30-44: 7= 644 3
llyd.hb. ] A 11074 H — s
Hyd.lab. 1 A 11076 3 1 — H
Ayd.Lab, ' A 11078 t — 3 )
Ryd.lab, ) A 11077 3 -— ]
Hyd.Lab, t A 11078 t - 3 3
m-m. 3 A 11079 H —— 3 ]
Central Valley A 11002 t 8-U-44: -

H H H H s H
Central Valley : A 11020 t 8=ll44t = 3

: : $ s : s
Central Valley ¢ A 11080 3 t 8=-UA44s =

t s ' s : t
All-Anerican A 14080 t B=10-44: -4 3
Hyd.lab, H A 11002 : § —== § 8- 0844
Hyd.lab, s A 11029 t — 1 68-6-44:

s : s : t s

3 g s s g :
Hyd.lab, t A 11080 @ f == g 8- 8-44
Hyd.Lab, t A 11080 $ -— 3 E-844
Central Valley A 11028 1 B=R7-44: 1

3 : : s 3 t
Central Valley @ A 14088 1 9-27-44: s

] s 3 t t H
liyd.ladb. t Acoustic 14028 s 110-2-44
Orand Valley K 1 Acoustic s 921 : 110-2-44
Hyd.Lab. s A 11028 t 8-27-44110-1U-44
m.hb- 3 A 11068 H 110-14-44 ;
Hyd.Lab. H A 11082 H 110-14-44
Hyd.lab. 1 A 14088 1 110-1U4-44

of

HecoOn,
Recon.
Rebullit
Recon.
Moditied

Recon.
Recon.
New

New

New

New

New
Recon.
A8 recd,
As recd.

R’Qcou .
Recond.
Recond.
Recond.
Recond.
Recond.
Recond.
Recond.

Recond,

Recond. |,
Recond.
R.oondo

Recond.
New

Recond .
Recond.
Recond.
Recond.
Recond.
Recond .

$ Rating

LWM;.E‘J:—I—HE—I—M.J—.

3=48=44 l 3=44 8
J=28-44 s 3-31-44 s
3- 7-44 s I=)3-44 1014 meter BR-832
3-20-“ 8 3=31-44 3

6- 1-44
6~ 144
b= L-id
6-1-44

6-26-44
6-26=44
6-2h-44
6-26-44

6-26-4/,
6—26-44

7- 5-44
A
T S5-4h
12-3-42

7- 5-44
7-14-44

7-20-44
7-20-44
7-28-44
7-20-44

8-28-44

110=-11-44

i

10-20-/213

nuu

Remarks

7= 6<4s

6-30-4/,
7- 1-44
7- 1-44

7.10-4/.
7-10-44
7-10-44

G0 G0 G0 G0 00 G0 0 S5 00 D 00 00 00 Gu G0 65 08 45 00 5 > W -9

3 7-10=44
1 7-21-44

HE

7= 6=44"

sConvarted from
sacoustic to eleotric
sloaned to Rio Grande
]

3

(]

1See Fntry on BR-8A3
1See Entry on BR-10%%
1§ 'y

]

3

]

. .
sExchanged for meter
3“-/»013. 6—12-“
sExchanged for meter
1BR=737, 6-12-44
tExchanged for meter
tBR-852, 6-12-44

]

3

]

12-16-421See entry on BR-851
10-24-/421See entry on BR-890
10-24-421See entry on BR-818

3

(]

1BR=1071 sent in
1 exchange
1BB=1070 seat in
+ exchange

BR-1089 seat in
1—exchange
sER-4059 sent in
s exchange
sBR=1058 sent in
t exchange

:
1To Valley Gravity
t Canal & Storage,
s Texas

$
s .
:BR-1076 sent in )

s axchange
1BR=1077 sent in
s exchange ‘

% oo o0 o0 oo



METER EEPAIR (Continued)

—F VI INIT

s $ t 1 1Shipped sCondition § T -
Project s Type tMeter t Mfr., : Rec'd 1 to : of s Rating 1 Rating Bemarks
: 8O3 s Deaver :B. of S, 3 Meter ¢ Rec'd : Mailed ;
3 4 f [ s 3 T -3
Central Vallsy * A 11057 110- 2-44: t s : sBR=-108S sent in
s ' H s H] s ] : exchange
Central Valley @ A 11068 $10- 2=44: s s s 1BB~1074 sent in
P s ] 3 H 3 s : s exchange
Central Vallgy $ A 11049 110-27-44 : s % $BR=-1080 sent in
‘ H g : : : s t s t exchange
Hyd.lab, L] A 11049 ] $110=S0-44 ; A3 Rec'd :ll- 8-44 : :
Yuma t Asoustic 14081 $10- 1-44:10- 3-44 : Recond. 3ll- 444 11l 744 :
Yuma s Penta 621 14014 110=- 1-44: : s t tBR=1073 sent in
3 s H H ] ] H H : exchange
All-Amsrican ¢ A 11048 110- 1-44:10- 3-44 : Recond, 111~ 7-44 :
Rivertan . : Acoustic s 878 1 % $110-17-44 : Recond. :11-11-44 ; :
Grand Vallqy : Penta 621 1799 110-19-441 H s t :BR=-1002 sent in
] ’ ] H t H ] H H 1 - exchange
Ryd.lab, % A 14071 s 111-20-44 ; Recond., 312- 4-44 : :
Ryd.lab, s A 81049 3 $111-2044 3 Recond. 312- 4-44 : 3
Hyd.lab. H A 11087 H 111-20-44 ; Recond. 312- 4-44 : !
Hyd.lab. t A 11081 s H $11-20-44 : Recond, 312- 4-44 @ :
All-Ansrican A 11010 111-20-443 t Recond. 312-13-44 s
Yekima : A $1063 : H $11-30-44 : A8 Rec'd :12-19-44 ; 1= 4=45 :
Tucamcari H A 21947 $12- 2-44:12- b-44 : Recond., :12-21-44 : l= 445 :
Yakisa : A .:1063 $12-21-44: : Recond. : 1=19-45 :
Ryd.ladb. H A :1083 : $12-22-41 : New : 2= 6-45 : :
Byd.lad. : A 21084 : : $12=22=44 : New : 2= 6-45 : :
Ayd.lad, H A 21085 : : $12-22-44 ; New : 2= 645 ¢ H
Ryd .lab, H A $1086 : : $12-22-44 : New $ 2- 6-45 : H
Rio Orenile ¢ Penta 621 s 662 s 1= 2-45: : : : $BR-406b sent in
H : H H H : H : ¢ exchange
Rio Grunde : Penta 621 $4011 s le 2=45: : : : $5R-4071 sent in
: H : : H : : : : eachunge
Rio Grende : Penta 621 14025 $ 1= 2-45: : : : iBR-1026 eent ip
: : : H 5 : : : ¢ excbange
Rio Grusnde : Acocustic g16 : b2l : 1l 2-45: : : : $BR-4050 (modified
: H : : : : : : s 616) sent 1n
H : H H : H H : ¢ exchange via
: H : : : : : H ¢ B, of S.
Rio Grande : Acoustic 616 : 883 : s l- 2-45: : : : :BR-4026 sent in
H H H H H : H : ¢ exchange
Rio Grande : Acoustic 615 : 906 3 le 2-45: H : : :BR=4030 (modified
3 : H : : : H : : 616) sent 1n
: ] H : H H : : ¢ exchange vis B.or 8.
Rio Grande s Asoustic ¢16 4001 : le 2=45: 1-26-45 : Recond. : 2-15-45 : H ﬁ
Rio Grunde : A 802 i 1= 2-45: 1-26-45 : Recond. : 2-15-45 ¢ H
Rio Grande : A 24065 : : le 2-45: 1-26-45 : Recond. : 2-15-45 : :
Rio Grande : Asoustic 616 :4051 : $ 1= 2-45: 1-2€-45 : Recond. : 2=15-45 ; :
Gboshane : Pentas 621 s 925 : 2= 2-45: : : H $BR-1056 (type A)
s s H H : H H H s sent 1in exchunge
Ryd. labd, s Modified 616 :4006 H : 2=13=45 : Robuilt : 2-0H-45 :
mye. . s Modified 616 34007 s 3 2=13-45 : rebuilt i 2-2b-45 @ 3
Rya. Lab. » Modified 616 34008 s $ 2=13=45 ; Rebuilt $ 2-2b-45 ¢ :
Ryd. Lad. : Modified 616 34009 : : $ 2-13-45 : Rebduilt : 2-2b-45 $ H
Hy2. lad. ‘3 Modified 616 :4032 s § 2-13-45 : Reduilt : 2-28-45 @ :
Ryd. led. s Modified 616 34074 s $ 2-13-45 : Reduilt : 2-2b-45 : : '
Yakim s Penta 622  ; 695 3 2=15-45: 2-16-45 : Rebuilt @ : $BR=1061 (type A)
H H H H H H H H $ sant 12 exchange
s H H H H H : H 3 vis B. of 8,
Yakinme ¢ Pents 621 s 923 ¢ : 2=15-45% 2-16-45 : Rebuilt : : $BR=1087 (type &)
H H s : H H : : s eent in exchavge
H H H 3 H H H 3 s ¥vie B, of 3.
Ryd. Lad, H A s1086 H : 2-26-45 : New : : ]
Byd. Ladb. : A .31069 H $ D=0b-45 ; New : : :
. Ry@. Labd. H A $1090 s § 2-2b-45 : New : H :
_ Hyd. Lab. . s A 31091 : $ 2-26-45 : New b $ :
Contral Valley : Foff 3 200 ; : H : } $ s
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v

—

Rio Greade

Rio Gremde

Rio Greade

Rio Gremde

Rio Grumde . Aoemstie

Rie Grwmde Ammatis

Ro Gwade: Aomstis

Rle Gremde LMD

m QGreade

Mo Gremde

Rio Qreade:

Mo Grumde

Rio Grende:

Rio Gremde

Rio Greade

Rio Greade

Rio Grende

Ro Grande

Rio Grunde

Rio Grumde Ascustie 4001

Rio Qrende A=mstie 4035

Minidoka Peata 796

Central—V. 4068

Centrul Vallgy Improved 1026

Rapid Vallgy Improved 1025

Clamath —Peta— &9

Barth Platte Peota 020

Rio Grande Penta 4025

Yakima Penta T45

Danver-Gan.Inv, A 4075

DenverGa . Inv, A

Rio Grande A 4064

Rioc Greade Penta 818

Rio Grende Penta 746
A 1045

Yakisa Penta 863

Yakima Peota 923

¥inidoka A 1018

Yuma A 1010

Denver-Gem.Inv. A

Belle Fourche Penta 748
Belle FPourche Acoustic 4016
Central Valley A 1029
Rio Grande Penta 886
Rio Grande A 4065

1038.

Rod, dmbls ¢ad Danger

Bed, damhle ¢ad hanger
double end hmmger

Bod, dostle end Bamger

Red, demdle ead danger

Bed, dsih)s ead bangwr
_..“‘“':.‘m""'

Taabove 0galligRim)

50fCa]l mwe

o Gcudle—ead-hanger
» dmble aad baager

4 douhle end barger
double | e

.*Dm o=t

«Tabove

DL BB -6y

Bod

Bod

Red

Dod .

Red

Red

Red

Red

Red

Bod

Red

Red

Rod, douhls ead hanger
Rod, doguble ead bhanger
6.7"above 15falliptical
6.7"above 30felliptical
9.8%above 50#Calmmbus
Rod, doudle end hanger
Rod, double end hanger
Bod, double ead hanger
Rod, double end hanger
4.25% above 304 torpedo
8.5" ebove lower of two
304 torpedo weighte
Rod, double end hanger
4.25% nbove 304 torpedo
8.5" above lower of two
304 torpedo weights....
Rod, double end hanger
Rod, double end hanger
6.7"abcve 15#elliptical
6.7%above 30felliptical
Rod, double end hanger
Rod
4.9" above 304 Columbus

Rod, double end hangcr
6.7" above 15#elliiptic
6.7" above 30felliptic=

=2.2468 + 0.040 1.00
=2.2250 + 0.025 1.00
=2.2340 +0.030 1.00

=2.156N
=2,2808
=2.2960
=2.2238
=2.211N
=2.178N
=2.159N
=2.1"1N

0.047 0.34
0.028
0.027 1.00
0.017 1.00
0.023 1.00
0.020
0.024 1.00
0.039 1.00
3.60
=2,134N + 0.016
-2.1380 + 0.019
=2.3420 + 0.016 1.00

T ETTES

=2.1248 + 0.005
=2.278 - 0.007

=2.1879 + 0.02%

=2.1588 + 0.053
=2,1478 + 0,008

L
w
2
\")
=
L+ 4+ 4+ 200044+

?

10-28-42.
10=-31-42"
10-31-42
11~27-42
11-27-42
11-27-42
11-27¢2
11-27-42.
11-27-42:
12 -9-42

2-15-43

2-15-43

2-15-~43"
2-15-43
2-15-43

2-15-43
2-15-43
2-13-43
L 643
4 <643
4 <6-43
4 643
5-13-43

6-14-43
6-14-43
6~14-43

é1-211-7
611-211-7
611-211-7
611-211-7
611-211-7
611-211-7
611-212-2
611-32-5

611-32-5

611-32-5
611-32-5
611-32-5

f£11l=32-5
611-32-5
611-32-6
611-34-1
611-34-1
611-34-1
611-34-1
611-35-10

611-36-3
611-36-3
611-36-3



~«

Rio Grande
Rio Grande
Rio Grande
Rio Grande
Rio Grande
Denver-Gen.Inv.

Rio Grande
Rio Grande

Ceatral Valley

Feaver-Ryd.Lab.{

Denver-Hyd.Lab.
Yakima

Denver-Gen.Inv.

Rio Grande

Rio Grande
Yakima

Yakima
Yakima

:iyd .Eng. ~Lenver
Rio Grande

Rio “rende

Rio Grende
Klumath
Minidoka

Provo River
Proj. Plenning

fio Grende
Shoshone

Projo Plam.ing
Colo.-Big Thomp

Rio Grende
Rio Crande
Rio Grende
Rio Grende
PI‘OJ. Pumn‘
Proj. Planoirg
Proj. Plenning
Proj. Planning
Proj. Planning

Carlabsd
Proj. Plenning
Yexiios

Acoustic
Acoustic
Penta

Coab.
Acoustic
Acoustic
Penta

A

A
A

Penta
Pente
A
A

Acoustic
Acoustic
fcoustic
Acoustic

> r>

4037
815
1034

852
13
1027

§4029

4039

818
1065

863

§

89l

4003
829
1045

4061
740

1ul6
lozv

%9
LUul
AV VA
455

VA
1035
1ul7
1023

1U08
1052

> > >

Lu39

{4.25%above 304 Corpedo

Rod, doudble end hanger
Rod, double end hanger
Rod, double end hanger
6.T"above 15#elliptical]
6.7"above 30#ellipticall
Rod, doudble end hanger:
Rod, double end hanger
6.7"above 15felliptical
6.7"above 30felliptical
Rod, double end hanger|

Rod, double end hanger]
6.7"above 15§elliptical;
G.Flbov!___~ sioal
Rod, double end hanger|
Rod, doudble end hanger
Rod, doudble end hanger;
Rod, double end hanger:

Rod, double end hanger
Rod

Rod, double end hanger:
4, +25% above 30§ torpedo

8.5" above lower of two
304 torpedo weights
Rod, doudle end hang
6.7%above 15#slliptical
6.7%above 30felliptical
Rod, double ead hanger
6.7"ebove 15felliptical;
6.7"above 30felliptical
9.75%above 50#Coluabus
M' doudle end hanger
Rod, double end hanger
4.25% above 30§ torpedo
Rod, double end hanger

Rod, doudle end hanger
6.3"above 30felliptical}

Rod, double end nanger
Rod

Rod

Rod, double end hanger
Rod, double end nanger
49" above 30¢ Coluzbus
Rod, double end henger
49" above 30#¢ Colwmbus
5.3" ebove 15 Columbus
4.9" ebove 30¢ Colwmbus
ftod, double end henger
4.9" above 3Uf Columbus
Rod, double end hanger
Rod, double end hsrnger
L.9" aoove 30¢ Columbus
Rod

Rod

Rod

Rod

Rod, douwie eLd Lenger
Rod, doubie end hanger
Rod, @ouble end nenger
Rod, doubie end Lenper
5.3" sDove 15¢.Columbus
4+9" ebove 3up Columbus
stod, doudle end hsnger
Rod, double end nsnger
Rod, double end hanger
4g" dbgve 3u; turpedo
4L+9" ebove 3u§ Columbus

fel 1 1ptical]

od, double end hanger|”

' 8§ NNy
6- g 611-36=3 ;|
% 6- 611-36-3 .
61 6 ) 611-36+3 .~
fatyar rrscen 8
N 61441 369 -
 6-26-43] 611~36-12 : -
6=26-43 36-12
6-26-43] 611-36-127
6-26-43] 611~ v.
B L 6‘1" ‘_,‘:!
=2,1538 + 0.032§1.00] =2.185% -2 611-36-12
*0216' "'.9.:.017 1,00 m ‘&g 78 O=iDrafy 31 q‘_&*n
=2.8100 + 0.018 | 133838 |
g;ﬁg + 3.023 1.00 q.& L J "TC hid L3 P
. + 0,03141. =2,135% + 0.013]10~ & 611-29-32 §
=2.1888 + 0,021 ooi- 10- B-42 mg
=2,191N + 0.023{1.00{ =2.1998 + 0.015110- 8 611-29-12 1
Q-m + 0, 1 32-17& - 0.008 2 ~‘} ;
éom + °-m 1. Qolﬂ - 0-“ ‘ - w’ 4
=2.241 B+ 0.01711 =2,2318 + 0.027{ 8-16-43% 611~38-13 |
=2.2338 + 0.030{0.38{ =2.3718 - 0.022§ 8-16 611~38-13 |
) 1.00{ =2.3348 + 0.015 o
=2,1860 + 0.034{0.364 =2.352 ~ 0.025{ 8-16-43§ 611-38-13
: 1. z2.2978 4 0.03
=2,1808 + 0.02041 =2.1508 + 0.050] 8-23-43% 611~38+14 ||
=2.2108 + O ) § =2.1808 + 0.030f 8-23 ab»u L
=2.,2108 + 0.010; 1.00 4.1” + 0.030 = - m‘m ‘
=2.1688 + 0.020 9-27-434 611~39-13 -}
=2.1738 + 0.025§1.00f =2.191K + 0.007§ 9-27-431 611~39-13 ]
=2.2048 + 0.017§1.00§ =2.1908 + 0.031{ 9-27. 9-13 |
=2.1808 + 0.016§1.00 22,1610 + 0.03’ m m’»” L
=2.1538 + 0.025 : 9-27- 611-39-13-
d0193' + 0.01471.00 c2.1840 + 0.023§ 1026 6!1-310-‘ !
=2025” 4 0.01‘.7 1. m + OQm ot )
=2.2098 + 0.033§1.00{ =2.2168 + 0.026]10-26-43¢ 611~310-4
=2,2688 + 0.023 026 611~310-4
QQw + 0.01'9 1.& 402" 4 0003‘ U=t “bm .
=2.2798 + 0.029§1.00f =2.287% + 0.G21}10-26-434 611~-310-4 |
=2;1868 + 0.019]1.00| =2.1798 ¥ 0.026|21-6~ 43} 611~310-4 |
aow + 00&3 low Q-w - o.on u- 6"3 ub’ml'e
22,103 + 0.032}1.w] =.1628 - 0.009]11- 6-43] 611-311-2 |
=2o12uN 4 0.02501.0] =z.146N 11~ 6-43] 611-701=2
=2.163N + 0.uz5 11-24-43] 611-111-8
=2.185N + 0.025 12-21-43} 61L1~-N2-6
=220 + U.U15]1.00| =R.183N + 0.039|12-21-43] 611-312-6
22.307N + 0.015]1.00] =R.2768 ¢ 0.046[12-21-43] 611-312-6 ]
=Z.3218 + 0.027 12-21-43{ 611-312-6 |
SZ2.2598 + 0.018}1.00] =2.241N + 0.036]12-21-43] 611-332-6 . {!
=2.299¥ + 0.018]1.00] =2.261N + 0.056]|12-21=43 ] 611-312~6 !
22,1970 + 0.023|1.00] =2.220W 1-12=44 ] 611-712-13
=2.1598 + 0.025 1-12-44] 611-312-13
=2.293H + 0.026{1.00| =2.2848 + 0.035| 1-12-44] 611-312-13
22,3268 + 0.026(1.00] =2.288K + G.064] 1+12-44 | 611-312+13 ||
='¢033u + 0.021 low =:.m + 00“1 1'12'“ m—m.u E
=Z2.139N + 0.03911.00] =2.178R 1=-12=44 | 611-312-13 ||
=2 LN + 0.036]1.00] =2.148N + 0.029) 1-12-44] 611-312-13 ||
Sk AN v 0.u39|1.00| =2.154N + 0.008| 1-1:-44] 611=202-13 |!
=2.1.83N + U.O}B 1.00 =2,2268 = 0.&5 1'12-“ 611‘312 ¥
22,2590 + 0,020 1.00| =R.2378 + 0.042 | 2-18-44 | 611~ 42~
S2e2TLN + VU026 e | =2.2528 + 0.048| 2-18-44 | 611~ 42- 3 |
=2.,2058 + 0.022f1.00 =2.1908 + 0.037] 2-18-44 } 611~ 42~ 3
=2e252N + V.027R.00]| =2.2268 + 0.053 | 2-18-44 | 611~ 42- 3
22.207H + U.035 ] 2-1B=44 | 611~ 42~ 3.
=2.3.|.7H + 0,026 1.00 ﬂ.w + 00037 2.18-“ 611~ ‘2— ’
22518 + 0,024 {1.00] =2.1608 + 0.015] 2-18-44 | 611~ 42~ 3
S2.2380 ¢+ 0,022 [1.00| =2.217H + 0.043] 2~18=44 [ 611~ 42~ 3
=Ze24TH + 0,025 343N - 0.006 g—m—u 6L~ &2+ 3|
SceolLN ¢ U.OIJ 1.0V =z, = U - - :
=2,25%H + OwuzUjl.0u] =R.264N + 0.012 2-% 253 g 3‘
L | |




CURHENT METER RATING HECUED

Project Type | Bo. Gethod of Rating EqQution Equation Date '‘Pest No.
sun. Penta | 595 |Bod, double end banger [V =2.0638 + 0.020 | 1.00] ¥ =2.152x + 0.021]2-18-44 | 611-42-3
' 43" above 30f tarpedio =2.2098 + 0.018 |1.00] =2.233¥ - 0.006 t
4.9® above 308 Col =2.1398 ¢+ 0,032 §1.00] =2.1668 ¢+ 0.005
Tuma Acoustic]4033 | Rod 22,2048 + 0,037 {1.00] =2.2208 ¢+ 0.021
Shoshone Pents 925 149" above 30f Columd 22,1109 + 0.027 | 1.00] ==.13M™
810 Grenie Acoustic] 884 |Rod 22.1348 + 0,037 ] 1.00] =R.162¥ +
Ri6 Crande Acoustioe{ 903 |Rod =2.1038 ¢ 0,034 }1.00] =R.117H ¢
Rio Grande A 1066 | Rod, Godhle end hangwr | =R.209¥ + 0.023 ] 1.W0] =2.1968 +
5.3® above 15¢ Col a2,1978 ¢ 0.021 [1.00f =2.1718 +
Klasath 1067 {Rod, double ond hangsr | =R.2848 ¢ 0.027 } 1.00] =R.2763 ¢
L 4+9® above 304 Col 22,3128 ¢ 0.028 | 1.00} =2.297 ¢
m’. m / 4042 Id. double end m Qsz 4+ 0,027 §1.00 =2,2418 ¢
Proj. Planning A 1051 [Rod, doudle end =2,2088 + 0.u24 | 1.00} =2.2)68 +
M’. m A 1(03 M. ‘o‘.h end m Q.Z’BI + 0.(21 low q'”” L 4
4.9 above 304 Columbus] =2.2508 ¢+ 0.030 | 1.00] =2.2648 ¢
Rio Grangw Acowmtis] 931 | Rod =2.1270 ¢ 0,029 [ 1.00] =2.1618 -
Rio Grunde Rod 22,1278 ¢+ 0.032 §1.00] =2.1508 ¢
Rio Grende Acowstie] 933 | Rod =2.1548 ¢ 0.035 ] 1.00] =2.1748 +
Rio Grendp Acoustic Rod =2,1068 ¢+ 0.037 | 1.00]  =2.1840 -
Rio Grande Acowetid] 4005 }Rod =2.1218 ¢+ 0.037 {1.00] =2.1678 - |
Rio Grande ’ Rod =2.1908 + 0,03 |1.00] =2.215W +
Rio Grende rmauc 4009 [Rod
Rlo Greuis Mw 4053 jRod ; 02,2208 ¢ 0,036 §1.00] =R2.245% ¢+
Rlo Grands A 4056 [Rod, dowble end banger | =2.2778 + 0.025 | 1.00] =2.2668 +
) 6.7 above 154 B. 22.3038 ¢ 0,024 ]1.00f =2.291M ¢ *
. 6.7" abuve ” ) 8 22,3338 ¢+ 0.017 §1.00 4031" +
Takims . 738 11068 . {Rod, dowble end banger | =2.264M + 0.019 {1.00] =2.22am +
. I : 4£+9® abuve 30§ Colubw] =2.2628 ¢ 0.02) §1.00f =2.241B +
Coe 5.3° abow 15§ Colwmdus] 32.2378 ¢ 0.024 |1.00] =2.2268 ¢-O
Pyovo /') Rod; dsudls end hanger | =2.3208 ¢ 0.023 ]1.00] =R:2528 + 0.091]3-25-44
4.9% above 30f Coluwmdus] =2.2878 + 0.023 11.00] =2.300W ¢ 0.010]3-25~(4
Ryd.lab. Nod. 614 875 | Rod =2.1738 ¢+ 0.025] 1. =2,1920 + O,
Ryd.tad. A 4059 | Rod, doudble end hanjer | =2.2568 ¢ 0.021 | —~- -—
5.3% adove 15§ Colusd =2,2368 ¢ 0,021 1. =2,2508 ¢ 0.
; 4.9" above 304 Colwmbuy =2.2838 ¢+ 0,020 | ~— —
HByd.Lab, A 3055 | Rod, double end hanger | =2.2328 ¢ 0.004] 1. =R.2248 + O,
* 5.3. above 1“ m Sl 'Q.Zl.” + 0.023 banand —— ‘
4.9" above 304 Columbdy =2.2510 ¢ 0,022 1. 22,2398 + 0. ‘
M.ub. A . m Mp do“bl. .‘ hw Qol*’ + °-m6 —— — i
i 5.3" above 15§ Columb =2.1598 ¢+ 0,031 | 1. =2.1830 ¢ O, |
‘o" above w "'- m + OQO’, 1. Qom + o. 1
fakisn . A 1070 M' Gowble end bangar =2.1688 + 0.005f 1. =2.,1508 + 0.03 i
. CE 5.3" above 1” Coluaby QUW + 001111, 2,158 - 0,00 [
S Qolm L 4 0.&5 o. A
S 4.9" above 304 Col 2.,1360 + 0.0431] 1. =2.,1578 + 0,02
Pusblo 5 A ‘3053 | Rod suspension =2.2198 + 0.021 { 1. =02,2268 + 0,
Yakisa ) A 1071 | Rod, doudle end banger ] =2.2198 + 0.013 ] 1. =2.,1988 ¢ 0,0).

503" above 154 Colmbuy =2.1798 + 0.026 ] 14 =2,1858 + O,
49" above 30§ Colmmbud =2,225R8 + 0.012 | 1. =R2.209R ¢+ 0.
Ryd .Lab, A 1072 | Rod, double end banger | =2.2710 + 0.021{ 1. =2.2538 + 0.03
5.3 above: 15§ Colwmbug =2.215M + 0.023 | 1. =2,2388
4.9" edove 304 Columbusl =2.2748 + 0.023 | 1.00] =2.2588 + 0,029] 6=21-44 | 611464

Moub- - A 1073 M. double end nanger =2.1969 + 0,021 | 1.00 S2.1978 + 0.012 6.21-“ 611-46-4
: ’o,' Bm 1” Columd I 52.149” + 03032 1.00 Q.uu 6-21-’.‘ 611-“-‘
s 49" above 304 Colunbus] =2.196H ¢ 0.014 ] 1.00f =2.1908 + 0.020*6-21-44 611-46=4
Rio Grande nta 6%&010 Rod, dowle end hanger | =2.1948 ¢ 0.023 | — 6-23-44 | A11-46-9
4e9" above 304 Columbus] =x.1738 + 0.03%8 | 1.00] =2,201N + 0.010]6-23-%44 § All-f5=9
9.8%. adbove 504 Colusbusl =2.144N ¢+ 0.062 [ 1.00] =2,185N ¢ 0,021]6-23-44 | 611-46-9
Rio Grande - A 4073 ] Rod, double end hanger | =2.277N ¢ 0.021 | === | . -— 6-23-44 | 611-46-9
5.3% above 154 Columbus] =2.276N + 0.024 | 1.00] =z.248N ¢ 0,05206-23-4¢ | €11-46-9
4.9" above 304 Columbus] =2.494N + 0.028 ] 1.00f =2.313N ¢ 0.009}6=23-44 } 611-46-9
Rio Crande - 616 908 | Rod 52,1048 + 0,024 |1.00] =2.144N - 0.016}7=5-44 | 611-44-18
Rio Graade f16 4012 |Rod =2.113N8 ¢ 0,027 |1.00] =2.140N T=5=44 [ 611-46=18
Rio Grande A 406, |Rod, doudble end lenger | =<.3078 ¢+ 0.015 | —— — T=-5=4s | 611-45-18
4.9" above 304 Col.unbmJ 22,327N + 0.021 ]1.00] =2.341N + 0.007}7-5-44 | 611-46-18
Rio Grande 621 737 |Rod, double end hanger | =z.148 + 0.02 |1.00f =2.178 - 0.01 J11-27-, 3 Al1-211-7
Rio Grasnde 621 852 [Rod, dowle end nanger | =z.1c8 + 0.03 |1.00] =2.148 + 0.0l |10-8-42 | 611-29-12
Rio Crande 621 4013 jRod, double end hanger | =2.19N + 0.02 | - — 10-2-42 } 611-29-12 %
J North Platte A 37 |Rod, double end hanger | =z.229M + 0.0z1 |1.00] ©2.245N + 0.005| 7-5-44 { 611-45-18
All-Amerdcan A 1048 |Rod, Double end hanger { S2.1488 ¢ 0,015 [1.00] =2.1638 . T-lz-i4 611-47-1
5.3" above 154 Colunbus| =z.1088 + 0.028 J1.00] =2.166M - 0.030} 7-1z-42) 411-247-1
4.9" above 3¢ Columbue] =2.1438 + 0,025 J1.00| S2.149N + 0.019] 7-12-44) 611=47-1
1 | ] | | J J j J 0
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4.9° sbove 30§ Columbus
Bod with sliding eupport
8.8° adove 15§ Colmbus
4.9° above 30y Colmbdus
Bod with aliding sapport
5.8° above 15§ Colmbdus
4.9° above 304 Colmbues
Bod with aliding mspport
§.5° above 15§ Colmubdms
4.9° above 30§ Colmbes
Rod with aliding support
4.9 above 804 Coludus
Bod with sliding support
5.3° adove 15§ Columdbus
4.9 adove 30 Columbus
Rod with sliding support
5.3° adove 15§ Colusbus
4¢.9° adbove 304 Columbue
Rod with sliding cupport
|5.3= above lg‘ Columbus
.9° above 304 Columdus
Rod with slidiag suppors
.3° above 15§ Columhus
.9° adbove 30§ Columbus
with sliding support
|$.9= above 3
.6° adove ,o

Columdas
columbus

“2.19@% * 0.007
“2.1788 * 0.000
“2.1788 ¢ 0.088
“2.186% ¢ 0.020
“2.1578 ¢ 0.0e8
“2.1978 ¢ 0.008
*2.1808 *+ 0.028
2,158 * 0.001
“2.1808 * 0.022
“2.1798 * 0.020
*2.1488 * 0,088
=2.1600 * 0.088
=2.1978 ¢ 0,008
=2.1858 * 0,001
“2.188m ¢ 0.0R1
“2.2218 ¢ 0,019
=2.1869 ¢ 0.098
*2.2128 * 0.024
“2.2080 * 0.004
“2.2778 ¢ 0.080
“2.2718 ¢ 0.019
“2.2818 * 0.021
“2.1998 * 0,088
“2.2208 ¢ 0,027
“2.2108 * 0.018
=2.1770 + 0,081
*2,2008 * 0,021
*2.1890 ¢ 0.019
*2.1308 * 0.088
*2,1808 * 0.004
-2.1988 ¢ 0.0e7
“2.181N ¢ 0.082
“2.1848 * 0.088
=2.1518 ¢ 0.029
“2.170w * 0.028
*2. 1470 ¢ 0,07
“2.1578 * 0.083
=2.1818 * 0,032
“2.1768 ¢ 0.080
*2.129m ¢ 0.080
“2.2068 ¢ 0.024
=2.2628 ¢ 0.0R9
=2,278K ¢ 0.029
=2.,1878 ¢ 0.022
=2.1568 * 0,027
“2.1778 ¢ 0.028
“2.2088 ¢ 0.018
=2.176N ¢ 0.028
2,190% * 0.028
“2.825% * 0,020
=2.2089m * 0.0
*2.,3128 ¢ 0,020
=2.196W ¢ 0,028
“2.1888 + 0.031
®Z.196N o 0.027
®2,1640 o 0,032
®2,1070 ¢ 0.032
©2,171M ¢ 0.024
®2,1400 ¢ 0.029
®2,161N ¢ 0.030

2.189N « 0.024
=2.15TK + 0.029
=2.180N + 0.029
®2.2310 « 0.019
®2,199N « 0.02¢
®2,221K ¢ 0.025
©2,316M ¢ 0.016
®2,305N «» 0.024
«2.299% + 0.023

4

i ol N N SOy
. . . RS

88

“2.2008 - 0.021
“2.2880

- o2.,1880 ¢ 0.088

“2.175% ¢ 0.087
“2.178% ¢ 0,027
“2.174 * 0.000
“2.179% * 0.084
“2.1498 * 0,087
“2.149% ¢ 0.081
“2.1888 * 0,034
“2.1908 * 0.009
.'.m - 00011
“2.2008 - 0.0
“2.1708 * 0.084
“2.179% ¢ 0.007
“2.186¥ * 0.011

“2.221% - 0.008
“2.8408 - 0.00¢

“2.3088 - 0.011
“2.2888 * 0.028

“2.2318 - 0.008
“2.2818 - 0.004
=2.19¢8 * 0.088
“2.18e8 * 0.008
=2.2118 ¢ 0.010

.'0”. - OQM
'lol. - OQm
“2.2188 ¢ 0.007
-"m. - °cm°
“2.,28%8 - 0.018
=2.1788 - 0.018
“2.20RN * 0.008
“2.1878 * 0.007
“2.186N - 0.018
“2.1450 * 0.018
“2.197N ¢ 0.011
°2.159M

“2.294% ¢ 0,018
'2-294. - o.ou
°2.5148 - 0.010
“2.1948 ¢ 0.018
'2.19‘. - 0.012
2,213 - 0.008
“2.202N * 0.024
“2.8028 - 0.003
*2.,2218 ¢ 0.001

=2.525% - 0.008
*2,3438 - 0.008
®2,2268 - 0,008

=2,245N - 0.028
«2,200N ¢ 0.011
®2,206N - 0,010
®2.225N - 0,006
©2.105N ¢ 0.010
®2,185N - 0.0)1¢
®2,204N - 0.013
®2,.104N = 0.00S
®2,206N + 0.001
«2.220N ¢ 0.0%0
®2.220N - 0.003
22,2398 ¢ 0.0
«2,202K o 0.052
22.3VU2N « 0.027
®2,256N o 0.0¢¢

7-2-44

7-28-44

10- 7-44

10- 7-44

10- 744

10- 744

1-44

1-44

1-4¢

d= le44

2-11-44

61147-8
11478

o1Lan)
sll<4s 11
6l148-11
611 48-11
611-46-8

611422
61149-12
61149-12
61140-12

6114108
611109
611-410-9

611410-9
611-410-18
611-410-18

611-410-18
61li-410-18
611410-18

6114 -8

611-414-12
61l-411=12
611-411-12

611-411-1¢
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CURRENT METER RATING RRCORD

i
0o

Project Method of rating Rquation N Equation - Date Test No.
Riverton acoustic]| 873 |red F-z.xzw * 0.030 | 1.00|ve2.159N 11- 9-44 | 611-410+18
Yakimn A 1063 |Rod with s11aing support | =2.179N ¢ 0.026 | 1.00| =2,164N ¢ 0.023 [12-15-44 | 611=412=5
Tucuacari A 1047 |[Rod with 3l1ding support | «2.175N ¢ 0.024 | 1.00( «2.1964 « 0.001 [12-16-44 | 611-412-10

$.3® above 156 Columbus | =2.144K ¢ 0.029 | 1.00| «2.196N - 0.025
. 4.9° above 30§ Columbus | =2.1658 ¢ 0.030 | 1.00| «Z.217N - 0.022
Bydruulic Labd. A 1083 |[Rod with sliding nup‘pon 82,1338 ¢ 0.027 | 1.00] «2,155N ¢ 0.005| 2+ 2-45 ] 611=51=1 -
5.3° abtove 15¢ Columbus | =2.103N ¢ 0.031 | 1.00| =2.155V = 0,021
4.9® above 304 Columbus | =2.124N ¢ 0.032 | 1.00| =2.174N - 0.01b
Hydruulic Lab. " 1004 [Rod with sliding support | «2.192N ¢ 0,025 | 1.00| =2.169N « 0.049| 2- 2-45 | 611l=51-1
5.3" above 15¢ Columbus | =2.161N « 0.030 | 1.00| «2.169N + 0.022
4.9° above 304 Columbus | 2.164N ¢ V.030 | 1.00| =2.1606N ¢ 0.026
Rydraulic Labd. A 1085 [Rod =1th sl1iing suppost | #2.213N « 0.023 | 1.00]| «2,201N ¢ 0.035| 2- 2-45 | 6l1=51-1
5.5® above 15% Columbua | =2.161N ¢ 0.020 | 1.00| «2.201K « 0.008
4.9° above 304 Columbus | =2.204N ¢ 0.020 | 1.00| =2.220N « 0.012 '
Hydraulic Lab. ~ 1086 |Rod with sliding support | «2.201 + 0.029 2= 2-45 | 611=51-1
5.3® above 15¢ Columdus | «2.169N « 0.038 | 1.00| «2.201K + 0.002
A 1.9° ybove 30§ Columdus [ «2,192N « 0.034 | 1.00| =2,22uN « 0.006
Tukima A 10¢) |Rod with s)1ding support | =2.183K « 0.025 1= 9=45 | 611=51=7
5.3 above 154 C.wt. «2,152N ¢ 0.030 | 1.00] «2.183N - 0.001
4.9° udove 30§ C.wt. «2.1734 o 0.031 | 1.00| =2.2u2N +» 0.002
Rio Granie A 4065 |Rod with 8liding support | =2.316N ¢ 0.024 | 1.00| =2.340N 2=13=45 | 6l1l=52-3
4.9® gbove 304 C.=wt. ®2.305N « 0.030 | 1.00| »2,36N - 0.025
9.0° above 504 C.wt. ®2,2998 « 0.029 | 1.00| «2,316N « 0.012
Rio Grande A 4072 |4.9° above 3Ci C.wt. 22,272N o 0.029 | 1.00]| «2.2098 ¢ 0.012] J=13=45 | ¢11=52=2
9.8 adove 504 C.ut. ®Z.265N ¢ 0,029 | 1.00] =2.246N o 0.04b
itlo Grande ASouctic {4001 [Rod ©2.131N ¢ 0.039 | 1.00| «2.176H = 0.006 | 2=13-45 | €11=52=3
Rio Grande Acoustic |4051 |Rod ®2,216N ¢ 0,032 | 1.00| «2.277N =.0.027 | 2-13=45 | 611-52-3
Rio Grunde Modified |4030 jRod ©2.171N ¢ 0.031 | 1.00| «2,233N = 0.03) | c=13=45 | 611=52-3
Rio Grunde Moiified {4050 |Rod ©2.145§ « 0,035 | 1.00| =2,187N = 0.007| 2-13=45 | 611-52=3
Hydraulic Lab, Modified |4006 [Rod ®2.163N ¢ 0.026 | 1.00| «2.199N = 0.010| 2-26-45 | 611=52=7
Hydraulic Lub. Modified {4007 |Rod @2,265N ¢ 0.036 | 1.00 «2.296N ¢ 0.007| 2-26-45 | 611-52-9
Hydraulic Lgbd. Mocified |4008 |Rod ©2,140N ¢ 0,030 | 1.00| =«2.207N = 0.037| C=26=45 | 611=52-7
Hydruulis Lab. Modified {4009 [Rod ©2.1608 ¢ 0.033 | 1.00{ «2,20lN - 0.008| 2-26=-45 | 611-52-7
| Hydraulic Lab. Moldified 4032 |Rod «2.1578 ¢ 0,033 | 1.00{ «2.200N - 0.010| 2-26-45 | 611-52-7
Rydraulic Labd, Modified {4034 [Rod ®2. 193N ¢ 0.031 | 1.00| «2.241N = 0.017| 2-20-45 | 611-52-7
Yakins A 1081 |Rod with sliding support | =2.1668 + 0.02) 2-2R-.S5 | 611-52-11
4.9" above 204 Columbus | =2.156R ¢+ 0.029 | 1.00| =2.18W
9.8° above 50/ Columbus | =2,1498 + 0,029 { 1.7"0| =2,144N + 0.034
Yakima A 1087 |Rod with sliding eupport | =2.212N ¢ 0.025 | 1.00| =2.254N - 0.016] 2-22-45 | 611-52-11
4.9® above 30§ Columbus | =2.2048 + 0.030 | 1.00| =2,.27W - 0.039
9.8" above 504 Columbus | =2°19 + 0,030 | 1.00| =2.231IN - 0.004 .
Central Valley Hoff 200 |3-blade propeller & ‘4% =0,9120 + 0,100 [ 1.12| =0.%2N + 0.15¢}| 2-10-.5| €11-53-9
2,60 =0.911N + 0,021
4-blade propeller & 4"rod| =0.834N + 0.086 | 0.€4] =0.918&M + 0.032
2.60| =0.9-3N + 0.019
‘Hydraulic Lab. A 1088 |Rod with sliding support | =2.3058 + 0.027 3-9-45 | €11-52-6
5.3% above 15 Columbus | =2.2724 + 0.032 | 1.00| =2,2058 - 0.001
L.9" above 30# Colurtms | =2.c95N ¢ 0.022 | 1.00]| =2,.3250 + Q,0C2
Hydraulic Lab. A 1089 |Rod with sliding support | =2.205N + 0.034 | 1.00| =2,315N + 0.024| 3-9-45 | 611-53-6
5.3" above 154 Columbus | <2.2728 + 0.029 | 1.00| =2.3158 - 0.004
4.9" above 304 Colusbus | =2.2958 + 0.039 | 1.00{ =2.235N - 0.001
Aydreulic Lab. A 1090 |Rod with sliding support | =2.2748 ¢ 0.024 | 1.00) 32,287 + 0,011} 3-9-45 | 611-53-6
5.3% above 154 Colunbus | =2.2408 + 0.030 | 1.00| =2.2878 - 0.017
’ 4.9" above 30# Columbus | =2.263N + 0.030 { 1.00| =2.307 - 0.014
Hydraulic Lab, A 1091 |Rod with sliding support| =2.2998 + 0.030 3-9-45 | 611-53-6
5.3% above 150 Columbus | =2.2658 + 0.036 | 1.00| =2.2998 + 0.002
4.9 above 30# Colusbus | =2.2388 & 0.036 | 1.00| =2,719N + 0,005
Hydraulic Lab, A 1092 |Rod with sliding support | =2.2928 + 0.031 | 1.00| =2.231N - 0.0NR| 3-7-45| 611-53-14
5.3 above 15§ Columbus | =2.259M + 0.0 1.00{ =2,2318 - 0.036
4.9® atove 304 Columbus | =2,2818 + 0.037 | 1.00| =2.2518 - 0.033
Hydraulic Lab. A 1093 |Rod with sliding support| =2.2828 + 0.032 | 1.00 2220 - 0.008] 3-27-45] 611-52-14
5.3" above 154 Colurbus | =<2.2488 + 0.038 [ 1.00{ =2.3222 - 0.036
i 4.9 above 304 Columbus | =2.2718 + 0.C38 | 1.00} =z.342N - 0.033
Hydraulic Lab. A 1094 [Rod with sliding eupport | =2.282K + 0.026 | 1.00; =z.2878 + Q.021} 3-27-45( 611-53-14
5.3" above 154 Columtus | =2.2480 + 0.032 | 1.00 28/ - 0.007
4.9® adbove 30 Columbus | =2,27IN + 0.032 | 1.00| =2.207N - 1.004
Hydruulic Lab, A 1095 [Rod with sliding support| =2.3068 + 0.03z | 1.00| =2.201\ + 0.0%7| 3-27-45| A11-52-14
5.3" above 15¢ Columbus | =2.2724 + 0.038 | 1.00| =«<.3018 + 0.009
4.9° above 30f Columdus | =2.2950W + 0.038 =2.321N + 0.012




April 17, 1942

April 24, 1942

May 5; 1942

May 15, 1942

May 15, 1942

May 23, 1942

YMay 26, 1942

May 29, 1942

June 25, 1942

July 3, 1942

July 18, 1942

ABSTRACT OF CORRESPONDENCE

Director of the Geological Survey to Cormissioner
of Bureau of Reclamation, Request for relief of
responsibility for repeir of current meters due
to lack of capable personnel,

Commissioner to Chief Engineer with copies to
Director of' Power, Boulder City, Nevada; Superin-
tendent, El1 Paso, Texas; District Engineer,
Sacramento, California; and Superintendent, Yakima,
‘Washington, Request for comments and suggestions.

Chief Engineer to Commissioner. Sugzgestion that
repairs of current meters be handled in laboratory
shop and hydraulic laboratory,

Commissioner to Chief Engineer, Approval of re-
pair of meters in Denver office with rating done
in Denver under certain conditions, otherwise by
Bureau of Stendards as in the past,

Comissioner to Director of Geological Survey.,
Instructions to ship cwrrent meters and repair
parts to Denver office,

Director of Geological Survey to Commissioner,
Transmitting current meters and repair parts.

Cormissioner to Chief Engineer. Transmitting
current-meter records available in Washington
office.

Cormissioner to Chief Engineer. List of current
meters on record in Washington office; present
practice of numbering meters; instructions on
BR-1062 and 1063, and on five meters on order
from David White Co., Milwaukee, Wisconsin; and
tabulation of information furnished each project
on requests for ratings,

General Order No, 1282. Repair and rating of
current meters, Instructions for shipping,
Form letter of instructions,

Chief Engineer to Commissioner. Progress report
on current-meter repair,

Chief Engineer to Director of Geological Survey,
Request for informstion on alloy A=metal for
current=meter pivots and bearings,



July 24, 1942

August 14, 1942

Uctober 30, 1942

February 12, 1943

August 25, 1943

November 10, 1943

November 15, 1943

December 30, 1943

January 5, 1944

Jeanuary 11, 1944

January 20, 1944

Director of Geological Survey to Chief Engineer,
Reply to letter of July 18, 1942, A-metal avail=-
able Universal Cyclops Steel Corporation,
Titusville, Pennsylvania, Reference to article
in Civil Engineering, July 1933, by R, L. Atkinson,
A=metal rods should be 1/8=inch oversize to pre-
vent heat-treoetment cracks,

Purchasing Agent to Universal Cyclops Steel Corp-
oration., Inquiry of availability of A-metal, A=-20,
136=T, August 27, 1942,

Director of Bureau of Standards to Chief Engineer,
Discussion of our complaint of unsatisfactory
condition of meters,

Director of Geological Survey to Chief Engineer.,
Reply to inquiry of February 1, 1943, conceruing
current=meter sounding weights end methods of
current=mneter suspensions, Trensmitted prints
of 15=-, 30=, 50=-, and 75=-pound Columbus wei zhts,

Assistant Chief Designing Engineer to Superintend-
ent, Yakima, Washington., Discussion of bad condi-
tion of meter BR=4039, and request for recall of
obsolete meters.

J. E, Warnock to D, M, Forester, Bad condition
of meter 3R=4063 from Granits Pass, Oregon,

General Order No, 1491, Concerning vouchers,
appropriation symbols, and title chargeable,
Revival of General Order No, 283 covering annual
inventory of current meters,

Chief Engineer to Regional Director, Sacramento,
California, Discussion of poor condition of
equimment as received, particularly poor condi=-
tion of pivots, 1Iloted recent repair and rating
of meters by University of California,

Assistant Chief Designing Engineer to Superintend-
ent, Powell, Wyoming, Plans for recalling old
equipment,

J., BE. Warnock to D, M, Forester., Transfer of re-
pair parts to hydraulic laboratory.

Ge H., Bolt to L, J. Moran, Claim for damage to
current meter BRR=-1023 by express company,



February 1, 1944

March 1, 1944

March 27, 1944

June 3, 1944

October 3, 1944

October 7, 1944

January 24, 1945

Assistant Chief Desigzning Enzineer to Superintend=-
ent, El Paso, Texas. Recall of old equipment to
be repleced by modern equinment, Similar letter
to Yalrime on January 2, 1944,

Assistant Chief Designing Encineer to Superintend-
ent, Yakirma, dashington. Reply to project letter
relatins unsatisfactory experience with type A
meter,

Assistant Chilef Designing Bngineer to Superintend-
ent, E1 Paso, Texas, Repair of acoustic current
meters. Rejest for trial of BR=875, a modified
€15 meter,

J. B, Warnock to J. O. Daniel, Salvage of obsolete
current meters.,

Actinyg Assistant Director to Superintendent, Grand
Junction, Colorado., Salvage of obsolete ourrent
meter BR=799, Similar letter to Yuma, October 6,
1944,

Chief Clerk to Regional Director; Secresmento,
California. Renumbering 822 series metors.

Chief Clerk, Brench of Fiscel end Adizinistrative
Management, Sscramento, Celifornie. To rectifly
crror of shipments of meter equipment to Amerillo,
Texas, and Sacramentc, California.








