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 FOREWORD

This report . was _‘
ments in the ‘hydraulic ‘labo
date, on the repair angd-
the assigmment o =16 Comnigsioner .o
Reclamation, ‘complets . Tt contains a get
tails of the type A ot mete "y ;8 drawing of
2coustio 616 metar, 8 ‘0opy’ of ‘the article "New
for Small Current. lloters," - 1tion o
rating from June 1, 1942, ¢
correspondence, - L e e

Bive ‘the repo rt. a widsr fdistrvibuti‘_q:x Ans dntgq_bridg‘edf.:{fom
that material was segregate'd*‘Ein;-anfnpp_e;idi’;; ,wh'iéh-;héis ‘besn omitted
the abridged edition. R R L e
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Subject: Repair gnd'rnting,df-ﬁﬁrreﬁt}mdtéfa:
Le»oratory. B

Y. Introduction, In lay.1942, the repair of ‘the
halonging to the Bureau,of'Recldmﬁtion,Wasﬁtfﬁnsﬂé;rgﬂl rom-;
ai.a of Field‘Equipment.of'theﬁGeolqgicalfsufvéyyih‘ sh:
tc the hydraulic laboratory of this Bureau 'in Denver,
‘e interim, certain changasiingprOéedursjbf{hgpdliqgg iimproven S
of design have been made. Tha'préaQﬁt;braoﬁidéEis;éamﬁa:fzéd'ih‘this;f?~

¥ ¥
meters, it became app
to reduce the excessive repairs required. :
field seven different types of (Small Price .c
616, single contact 617, penta contact 621, combinatiocn’ 5, iz
6§22, type A, and type AA. .Thero*iﬁreaalébﬁiniﬁseﬁthfééﬁdiffe;f
of current meter weights:“”Tdrpqdq;ﬁelliptiéalfand;leumbuiii;}'_ :
different aizes of these weights an witthodﬁrutigéﬁ;*the}g were 29

different ways of rating meters (figure 3).

Repair parts for the older .t
obtair and the single contact: '+ penta 2t 621, and co
623 meters were ohsolete,‘thqir‘usélhﬂviﬁg}bee@gdiscontinued=byﬁth91 i o
Geological Survey in 1925, at the,timeHof«théiﬁd@ptionﬁbfwtheﬁihﬁ:&kﬁd;'§‘*57'"T
622 whioh has since been devalppsdgintogtha;typégr.jirhé:typegAkgwdsQ,ZK'W:.V.v
of a more recent develogysntzbutﬁuas'naver»widélj;digtribuﬁed;andéth6~f“**’*

few in use in the Hureau'have_been'convétteditbgghéfyype;A;bj“bhﬂnging{”ffg‘=~ -
the shaft and pivot, Torpedo waights were outmoded by ‘the Geological
Survey in 1926 and_elliptioal.WBighté‘in:1934;f;Thaﬁreaabn#jrbf$th686‘_‘9
variou# improvements are. -discussed in considerable detail in "Stream- .
Gaging Procedure - A Manual Describing Methods and .Practices of the FERONLR §
‘Geologlcal Survey" Geological Water Supply Paper 888, copies of whish

have been sent to all projeot offices. _ :




‘Early in 1944;Aa,progrimgwﬁsfformalgtqa}mhdkbby he Bureau. ourrent~. -
neter equipment could be mdddfniiadﬁand‘s;anadfatgpﬂ}tpﬁkeqp;pdoekﬁithAH,,Lﬁil
the developments 1n‘the1GadlqgicalfShrvey;ifPldns;paﬁﬁ?mndgféthhd A0
the old style meters nqdfuocqhaqriqa’in}the;Bproauﬁd,ﬁfdﬁpé;:gciklb SR
eventually for»replauomhntﬁby*the'typ !A’mnﬁerfuﬁdﬁit‘” uspension equip-.
ment without any diaruption of serviee, " i ¢ ' - T

Geologioal Survey‘and?infihterpréﬁdtionﬂdfffhejﬂ@éqf#b Lve material iﬁi}'Lme:
Geologieal Survey ﬂhter-Sypply‘ngerLSBB;&IQ@&;;pggqégissﬁtq}lsiifig-\bv;[
olusive, figuie l‘(404D-3631),wnsiprquréd;shqwing;theigéhé;ilﬁhdéam

By consultation with ‘the hydrographers ‘in ‘the ‘Denver 'of 4

blies of aquipmnnt_usiﬁg;uhding-réd}gnd;héﬁdéliné;éﬁépfpsibﬁé;

It was impoanible‘to-ob#din;ﬁéiivetygdf*certgihsggpntr pa
Accordingly, drawings were pheparedEQHQWing“the;QSSép@;yﬁGfi
and details (figures 9 to 713, incluaiye, appendix) ‘of “the parts of a
type A meter so that unavailable ‘parts ‘gould ‘be made’'in ‘the laboratory,
Epecifications in GeneraI“Sohédulafcf-SQppliqs;ECldgeﬁlB;$fqﬁ@iﬁéh§ﬁf-”
18-21<1210 and 1210-100, ‘were followed in preparing these drawings,’
Subsequently, shafts (12), pivets (17), ivot -bearings {16/ yoke
tailpieces (10), ahd'bglanoﬁwWeightsb(Il{ghntefbgqn%deéoin
quantity to supply urgent‘napdavandfgllefiatéidblg'j* &

Y

The most diffioult"mntefinlﬁt05obt€1hgw§s
plvot bearing. Acoording to information from
A-motal was used for this purpose; . ‘plece .
inch, and 7/14~1nch.round,barﬁlo.féat@1@@3;5  “M..special ‘alloy "A" - .
metal, annealed, was. obtained from ‘the Universal yelops: toel Corpora-, -
tion, Titusville, Pennsylvanie, ;a4 approximately. 0.80 per pound, The
studies leading to the-adoptionﬁoijthiqﬂpdttiéﬁlgx¢ms§hbp;u;dgéqiibedf ﬂ
in "New Pivots and Bearings for..Small Prios Current Meters” by R. Ly
Atkinson, Civil‘Engineering,5Jply;l§33,fpgg¢”392‘and 593,L“‘ 2

The specifioations for the pivot require tha 1/8
pivot be hardensd and~tqnpered;to.ubec‘ ”llkhﬁrdﬁeds”p

inch -of the -
ockwsll ‘hardness of not ‘less . -
than C-57 and not more than 0659;3}Itnﬁlsqfiéﬁrgquitédﬂthétttheﬁbearé:-

irg be from the*samé;matorial,gs;thaépgtpx,gphiﬁgiﬁ;shﬁllgbe%highiyﬁfi
polished with a mirror finish;;and;hatégastckwalifhhrdnegsgpfindt*f“

A stoci ol 16-1b. brbnse'dnd»50+1b,;ldnd-Cdlumbushﬁypetcg;réntyi\ e
meter weights "“"p“r°h338difr°mfthe=Dpn?0pﬁﬁatalthquﬁﬁry:(m:;_aamogﬂ; S
Renalde), 1723 Blake Street; who 'hes & .complete set of patterns for .- .
current-meter weights, ‘ T I T L R T

Wth this small stoock of material on hand, as the old~-styls .
moters were received for repairs and rating, the projest was ocon~
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 elliptioal weight, the projeot was requeated %o exchange thosse for
Columbus weighta, Thig Program bas progressed to the point whers

2.
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epproximately SO percent of the 623-type ‘maters and all of ‘torpado- -
‘and olliptiual.uuights*hnvafbeen'ﬂuukad;andfnqwfqguipmqnt supplied. -
As the 623-type meters were junked, usable part ware salvaged

The salvageable parts are usually .the'bucketwheel an tailpliace.

niokel pl;tingruns'atrippdd,by;uvravefgqﬁq#fihq#g rocess. .The
wheols were straightened, resoldered, :and :rebalanced} i
straightened; and all the parts ‘buffed, -polished,  and
reolaimed parts ware: then usedxinjthe~qg§9@ﬁly19f 4]

Instead ofrn~fabieﬂ(figﬁ:§?Sjiofﬁfcédffidiénts

Cable Ratinge fromjSt;nd;rd‘RépndEﬂodithingsfywith£27$d£ffaréﬁ#
methods of cable suspension, a simplified table ((figure 4) (isaue
of July 6, 1944) haa:qnlygsixwmathodé?ofﬁcablgfqnapqnaﬁo_

six methods the first tw9=areﬁrequystodkmbdtgf;@gﬁgﬁplj;§ﬂ3> avoii
the necessity»of-computingﬁrlting,tableshbﬁéed?onétﬁéqaicq:rectiqga
unless otherwise specified by ‘the project, all “type A mate
to the Bureau of Stgndnrda‘uithitha;rQQubst$thatfthéy be
follows: LT T e e T R

rated ‘8' o

"Rod‘-ij.th.-sii‘ding;,s_{z_pgo_ri{:
*5.3}1nohes\nbovoﬁa:lﬁypdudgnglqmbuqinightf
4.9 inshes jbqvu\piSoqug#d:legmbga%FQight;g

Since tha:eoeffioiant;fof%dfiusbéhéiﬁh}ﬂ{ﬂk ﬂaﬁédﬁﬁho 2 B ) 5=

; bl = Xy
or 100-pound Columbus welght is°1,00, the ‘rating ‘table for "rod with
8liding sqpport"'oun‘begug;d;iithjnbioorreqfibﬁﬁfdf&thbié}!uspinqioné
An ocoasional request isJiacoivedsf:pmé@hpxojbctﬁforl rat: 8
inches above a 50-pound Columbus weight, . = = =~

3, "Im rovuﬁentpin;fa'.if;df}fﬁe?hdbﬁitiQQSIG maters. In:
repair of the acoustic meter, dlffiou ty:was encountered ‘in o

(1 aatisftotory;adjustnpnt:dn‘thaismﬁ;lgc;gﬁpﬁrf
‘strikes the;didphrugm-onxovbgyf#onthmrbyglqgi
to make the sound from which -the meter.derive

‘The mater could be adjusted to & good.spin teat without th

hopper, but upon-its insertion, .the ‘drag:of the.-olappe
vnotor‘uppfécinbly.;;Indiogtiohﬁﬁgreﬁthhtﬁhydtqgrgphgtsi
floulty in;keqpipg;theletmhtersﬁin&;brkiégacﬁqpitiqnyﬁg
is uuaoeptiblq:toyruqtingzduef@o:moihture;in;thamchnhha
The poasibility of modifyir
‘tnot*1nato¢d*af;a}mnohanioalfobﬁtddtﬁv§31"

& .gouple of ‘old meters were that others ha

such a comversion, = . oo o

rs aro sent |

 Heter ER-875, an old moouitic meter in steck in the hydraulie . |

,lnhorqtory,4nna,rebqiltaﬁyfreqqftagngh‘ rﬁk;n@pporgindeihightﬁﬁg<h54
electrical contact and goarstoiind;igté',vngjgfitthgretblutidq”?f;gutg
12).;Tho;5olriis1the.sama&|a;usgd;i§§§ e 623-type meter. The .dis- - -
- phragn was. replaced by nn.éloc#;ibnl@bqn$nh&z'hiohfcpnplatod‘

with ‘the wading rod as .ome side and an ‘insulated wire suspendéd:through’

‘¥he rod as the other side, By using headphonss attaohed ‘through & |

,3,




of the wading red (figun
T /a8 ‘atype A meter,

Jistinguish botween this meter ndithe régy
‘which 16 referred td",b}f-:’thel_*.’f, rLer-and 1 ,

Oleﬁtric . ‘ .

Mater BR-875, the :i‘i’rst‘.'mo?dified‘9%z‘616:netjo:;."f«._'!m_a, 1% -0 R}
Grands: project for trial use Juring ‘the i4eason . of 11944 . ‘According
to & report from the ‘project, ‘1ts behavior: und 4 gijl',o'lfd’s'o'oqui‘l:f“iioxiva:;‘has :
been satisfastory, A requeat from “the .project ‘,fq‘!"__‘.i‘t_/_l‘l,g}i:qdh‘v\_exf_éib}l'ﬁ.éf

three additional ‘maters: has ibeen ‘sompleted and ‘gix -
atock have been converted, - s RELAR
In supplying o requigitio
use with ‘accustie ;
ratory shop,
for ‘later inst
fled 618. The
14,

8.new taillees yoke ‘ourrent meter.;
626 ‘current ‘meter.was

WAS & general Aix‘;;px':bﬁpnienﬁ i
mprovements that:gould be’ oA :
Rooustic meter wes ‘subjeat ‘to vi bration:and -Wear, -the -

aod bearing were not ,a’u‘i‘fi‘cien*;ly3,gtu1'-_dyff_ withstand ‘the hard 1
in the hands of: relatively ..ine:;periéndsd';perhpnnql ".f’:""";I'hz_é“‘-'ide'a.,,gi‘f{_&« ‘
sturdy tailless yoko_neta"r‘.:;h.ad"fbe_épu_:f'd1_561’1&&"ﬁd.;ﬁ[{:}c}ﬂga‘nﬁ}.y.rl,i'xi'thé ‘hy=-
draulic ‘laboratory, ‘but time had not permitted detalled studies,

be attached to the .oap. -EL

‘the headphones 18 made :th T Whe.wired wading.rod desi
Amprovement in the modified 616 wdding.-;tedj._.}-z{‘f_'_;-; he” 6w : me ke
agaoeptable features of the Type ‘A and \_[th'o;',mddi"ﬁéd..;felsé_xn_é;té:‘-_,; ~:The .new . -~
meter is referrad to ‘ag ‘the ‘BTA ‘meter, "BTA deno Ang "bob=tmil A" PRI S
(frontiap‘iooe). : e ERPUTRES LT B

The wading.rod will be the Wired rod uge ‘With ‘the modified 616, .
The BTA meter will have the. same :Pivot, 'hub  ambly, ang shaft.as the
type A which means ‘that 1t”‘wi;ll‘_'no->longé°- +4ecesaary to maintain two
$ets of repair parts as at present. - Tr -ts ‘on.the. type A .and the
BTA will be interohangeai:le excey --40 .yoke -and the.gontact
chamber, ‘ ‘




1 ‘_iq

In the davelopnant of this new mntar oonsidoration 12 slso being T

given to « devios %o be: mnunted on the ‘upper snd ‘of #the w-ding rod to}ij'ﬁf“'V'

replace the headphones. As prauontly oonnetved. it w1l be an ‘eleg=-
trioally operated olapper striking ' dinphra;n /. The el '"111 be .
actuated through the slectrioal cireuit in‘the’ wirad rod, g
powered by a emall battery housed ‘in the devioe and will obviut
use of the heedphomes with their, oumberaomn -attmchments. This w‘ll
simplify the asssmbly of: ‘the - equipmsnt as the sound npparatua can:be | L
lef% conneocted to a mection of the wading rod at mll’ times. To preplre L
the meter for use will only requiro the asaambly of‘th ter : :

rod, : gl

H. Aaguisition of . auzilinry qgulpment. A;number of itama
suxiliery squipment such as sliding supports, Morgan reel
A cranes for bridge nnasurunonta ‘have been:eavailable previously only
from the equipment shop Opernted by the - District Offioa ‘of the. Geolog
ical Survey in Columbus, Ohio.  They. hnve dn: the paat three years ‘beer
unable to supply the needed parta.‘xv e _

In the case of a recant inquiry to then uoncerning the avail-

ebility of type A oranes, they supplied uonstruction draw1nga instead.;ﬂ};iuw

Material for the fabriestion of five units: has been raquisitionnd,‘y
three to fill a projact rocuiaition nnd tuo for stocx._'

6. Diffioulties ‘in repairs of moters. In the course. of the 5
development of the repair and conversion: program, a Lew difficultles 7
have been ennountered, all of which hava baan corrected. im ﬁ_q;- R

One of the first was the shipment of meters in oardboard boxe ¢
It waa %o aover this situation that the third parabraph of - Genurnl
Order No. 1282, & copy of which is 1ncluded in this- report, anld
"A1l meters must be shipped in their .wooden. oarrying oases %o nvoid
evon s8light daange in shipping which might impair the: aoouraoy of.
the rating.” Shipping oases have bsen made ‘in. the Denver shops 80
that each project has enongh to .ship meters .for repairs. Thes~ cases.
are sturdily built and sowe of them have: made a mumber of round trip
from project to Danver and return’ via thhington. To hold the type A
meters irmly in their ocarrying cnaes, an anchor was. deaigned and oon~:
structed whioh 1s installed ‘in all new osrrying ‘cagas, .and 1§ belng
installed in all old oarrying 0Bs688. Ak thay pnss through tha repair :
shop.

In a few instances tha type A 1vots failed 1n service nftar a‘“”V*‘
ghort period, That trouble wes trncad to & -supply of pivots shipped -
from Washington to Denver in May 1942, ‘apparently purohnaed from .-
Goneral Schedule of Supplies, Class 18, David White Co., Wi Iwaukee,
Wisconsin. On close examination the hardness of the pplvot point was
found to be less then Rookwell C=52, whioh was conaiderably below that
required according to the specifiocations. As mentioned previocusly,
A-metal was secured and the pivots and bearings ere now machined,
hardened, ground, and polished according to specifications. An

had LT A
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endurarce test was made on one!of the inforiur pivots and ‘on one’ or thofff
Bureau-made pivots. The 1nfarxur ;pivot failed after 200 hours .of - test.q~~

while the other showed no 8igns of failure: after l OOO houra and the -
test was discontinued, Tho Bureau 'pivots whioh huve had & season of
use in the field show the. same trend a8’ to durabilit}.._‘j. S

There have been e fow caﬁes of mistrsatment of - meter"
mainly in connection with thexbuoketwhael raising ut:on £ )
616 ard type A meters. This nut has’ a: left-hand instead .of ith
right-hand threed. Soars on- the instruments show. too}freeyuae
pliers when the fingers would:have -been sufficient ‘had -the .operato
realized that the thread was . 3pft hand. Stickers have.been 1nserted

in many of the cnrrying cnees{to call: attention togtheflﬂ,e-hand thraad.l .

In & few instances, therw ‘has been oarelessnass”in mot oleaninsp

and oiling the pivat and bearing with a. ‘high-grade. inﬂtrumént o1l after

each discharge measurement, Attantion haa been.oallad“t
sticker in the carrying ouse.

7. RBeviglon of rating tubles. Tna rating table as formarly _
issuad by the Washington. offige [figure ) contained 14 ‘aolumns, was'
on legal size paper, and covered the. range from B.%tg-200" ravolutions.
All values of velooity below L.OO foot ‘per sedond were carried; only‘
to two decimals which meant that the velues in the lower left cor
were sonstant over ‘a.range of itime. A revised table- (figure R
prepared following the style. of ‘the: Geological Survay and - odverlng
the range from .3 to 350- ravolutions. All vuluaa ‘below: “1.00 foot" per -
sesond were carried to three- decimals. ‘The" new. teble was preparad ‘
for single-space typing on a. ﬁtandard typewritar end so ‘that 21t would -
reduce ‘to 8 by 10% inches fori notebaok filing and folding in ‘the
middle to fit into the oarrying oasa. - L : :

The records as receiVed From Hhahington oontuined a blueprint

- for each yating as far back as 1926, 8ince ithe - originals of “these
blueprints are on file in the' Burenu af :8tandards under_approprlata*
test numbers, the rating equations contninod thereon 'WeT: tabulated
according to.dete, meter numbur, and teat num ’ and ar filad in
the hydraulic laboratory :for 1he period prio ;

‘blueprints were then. deatroyed as -auperfluous

of operation in the hydraulioglaboratory, th

furinishad a blueprint .for -eaoh .rating. ;“» ‘ his ‘was" ‘an unneoeaaary
procedure, they were raqueated to furnish ‘the’ Quntions only and. in-i'
clude them in the letter of trnnsnittal._ ‘Those data . .are mnintainod
in tabular form and the aomplete repair .and reting. reoorda from . June
1, 1542, %o Februnrf 15, 1946. are - uvallable in tabulnr form for
future referenoe. o :

8. Egprovamant of shigpiug time, Thp shipping prooeduro in’ the
past had been for the project %o ship the meter to the . Washington
offige -of the Buresu, where it was delivered first to the . Geclogioal -
Survey for repair, then to hhenBureau of Standards for reting, after

.
i
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which it was shipped to the : project. Vihen the rapair was tranaferred

to Denver, the procodure waa*similar, except that ‘the meter wRS: ahippad:*ﬁ:ﬁf
from-the .pro jeot to ‘Denver from:where it wag rashipped to the ‘Bureau.of -
Standards who sent it direotly'to the progact The rating equation wanlt ,ﬁm

gent to this offioe for prepnrntion of the!ratingwtubles.

. Aa sufficient. mnterial wus uooumulated ol ief” p_ '
been devoloped. A aturdy shipping oase was buil‘?which holda Tour- typa
A meters. Insofar -as pusaible," 8hj ing osse i ;;Lpt inuuaa B
twveen Denver and Wasghi rying repaired me }
Standards and returning. rated metors ‘from them.! :A buoklog of repaired-.‘
-and rated moters has been. aocumulated “the: hyﬁrauliﬂ Itnoretory from“;‘r:
which an exchange ocan be. made.n By exchatge, ‘a: projeot oan befsupplied‘-
with o repaired and rerated mater within:a*wuek.‘r

9. Reforanusa.

Grover and darrington, "Stream Flcw.” John Wiley.h
pages 119<137. , : _ -

B. F. Broat “Chnvacteriatios af Cup and Sorew Current Mater
A. Soe. C, E,, Vol. 76, pages 819-870 £

Yarnell and Nagler, "Bffect of Turbulence on’ Reglstration_of Currént

feters,” Trans. A. Soc. - C B., Vol 95, pages 766-860. i

Geological Water Supply Paper No. 888 Streum-Gaging' rocedure;.k .
Manual Desoribing Methods: .and Practices .af the GeolOglcal Survey,
1943 and reprint 1945.‘. e L .
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 Jgure 3

COEFFICIENTS FOR OBTAINING CASLE RATINGS FROM STANDARD ROUND ROD: RATINGS

SINGLE CONTACT (617), PENTA CONTACT (821) AND GOI&BINATION (823) IETERS i
REVOLUTIONS PER - SECON SEGOHD o : y ‘

SUSPENSION AND : : k B AT DR B
IYPE OF WEIGRT . 0l 0.2 08 0.4 - 0.5 -~ OuB O.B 1a0 1S 0 2u0 5,00 440 6.0

4.7" abore 16-1b. T,[1.062 1.028 1,021 1.018 1.017 1,016:1.017 1. 017 1.020 1.ogzj1;oas 1;025j;.035 B

4.7 above 30-1v. T.[1.055 1.027 1.017 1,014 1.013 1.013 1,014 1,004 1,015 1.015 1,016 1,016 1,016/’
4.25" mbove 15-1b. T.[1.039 1.022 1.015;1.015-1.016'1 017 1.01851.019 1f6id;1591a?1 018 1jb;sli.oia ;
4.25% wbove 30-1b, T,|1,050 1,080 1,021 1,019 1,017 1,007 1,019 1.020 1'oéi\§;626‘1;pga 1. oésf"'
.5 above lowar one|) o) 1,023 1.017 1.014 1,04 1 014.;éo;s 1,o;§_1;oégfi;bzzfi€§ésﬁx 027 {
4.7 above 15-1b, E.|1.067 2.038 1.028 1.025 1.024 1.024 1.023 1.025 1.022 1. 21 1.000 1. 020 1

€.7" above 30-1b. E.|1.061 1.055 1,081 1,027, 1.029 1,050 1.031 1.083 1.038 1. oa¢f1’bss;1,q§sff; e
€.™ above 15-1b, E.[1.029 1.016 1.012 1.011}1;§ibv1;0695i;010f1.od§ 1.009 1,009.1.008 1.009 1,
above 30-1b, E.|1.028 1.015 1.010 1,009 1.009 1,010 1.009 1.009 iﬁq1bf1.909,1 009*1;009_'k
above 15-1b. C.[1.004 0.992 0,988 0.987 0.985 0.95420.934-0;933'o;Qanogsesfo 939 0.990 0.

sbove 30-1b, C.|1.030,1.006 0,997 0;99;‘o;séz‘b;asssQ;é?4lo.995‘6.§99T1;601_1 00251.004f

sbove 30-1b. C.|1.030 0.998 0,987 0.982 0.983 0,985 0,996 1,002 1.003 1;Qos“1.oo1f1.oqa’

mbove 50-1b, C.|1,016 1,009 1.006 1,004 1,005 1,002 1,002 1.001 1.004 1,006 1,008 1}@98}

IMPROVED (622) AND TYPE A KETERS -~
REVOLUTIONS PER ‘SECOND -

SUSPENSION AND : _ R
TYPE OF WELGHT 0ul  0a2 0.5  0u3 0,5 0.6 0.8
4.7" above 30-1b. T.|1.082 1,022 1,018 1.016 1.016 1.017 1,017

4.7 above 15-1b. E.|1.04% 1.051 1,027 1.025 1.026'1.dz7fi.bzéf““'"';7 028 1.027 1.¢
4.7 above 30-lo, E.|1.041 1,045 1,047 1.047 1,048 .043:"-13 ods: o8 1053
6.7 above 15-1b,/ E.|1.029 1.014‘1.008:i.007_1;009'1.010 L 011fw‘f::if o ’;;ﬁlaj
6.7 above 30-1b, E.|1.046 1.024 1.015‘1.012_1;011 1. 011 1. 012" o Tf""j’_" %f;diﬁf
9.75% above 50-lb. E.[1.024 1.013 1.009 1.008 1,009. 1,009 ;,clow‘;v‘;f .C ‘i;éli; .
|8.75" sbove 75-1b, E.|1.062 1.024 1.012 1;004‘1.oo4f1;6o4 1;062_‘}' L . ‘ ,1 004 1,
|5:3 abovs 15-1b. C.]1.009 0.99¢ 0.588 0.986 0,986 0.387 0.589 0,990 0,293 O, 994 
9.5" above 16-1b. C,[0.997 0,394 0,993 0.994 0.996 0.998 1,000'1,600 1.003 1.005 1.
49" sbove 50-1b, C.[1,025 1.008 1.002 0.998 0,998 0,397 0,996 0.995 1,0 "iQOOz{ .
sbove 30-1b. C.[1.033 1.014 1,009 1.006 1,006 1,006 1,005 .005 1.005 1.
‘above 50-1b. C.|1.089 1.012 0,998 0,952 0,981 0.991 0,990 0. 0,992
above 50-1b. .[1.036 1,002 0,991 0,969 0,991 0.992 0.394 O, 1.001

tbove 75-1b, 1,018 1.004 0,358 0,936 0,398 0,995 0.995 0,399

= Terpedo E = Elliptiexl C = Columbue
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DEPARTMENT OF THE INTERIOR ¢
BUREAU OF RECLAMATION !

1

U FIGURE :s’.

RATING TABLE FOR o C 'METER Mo,

RATED w018 AT BUREAU- oF S'rmmnns wasmns'ron D e
CONDITION OF METER . SRR i‘ suapsusmu : e

EQUATIONS

RATING } [Y=2.20 N+06  FOR'MIGHER VALUES OF N} {'F?,i'.f" Sl
V=220 N+06  FOR LOWER VALUES oF NS W=

_VELOCITY !N FEET ‘PER- SECOND

,303 401 50§ 60 f 70 |- g0 /| “g0
szs REVS:{ REVS.| Revs. '-szs “REV

|-2287| 2.8 | 336 | 301 i
221 | 2.7 | 3.8 382 4
| 26| 268 ] 3ie0. | 3,
| =11 [-2.60 | 3013
1.2.06 | 2.2 [ 3.
2.02.| 2.50:]:
1,97 | 25 ] 2.
P s
1.9 {0
]-1.86 ] 2.30 1.2
]1.82 | 2.86]:
5| 179 ] 2.2
;“JQTSTi'

Saamel] eak
| 1.69] 2,

| 1.661]
1163 2
L1880 4
i,ldb.
IBE -5
24801 ‘14
ﬁkidékt ;-j:
| ada | 1.75] 2.

TIME IN
SECONDS
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. weD smass
DEPARTMINT OF THE INTERIGR
BURRAU OF RECLAMATION

From

To Chief'Engineer‘

Subject: Current meter shipped to‘Déﬁib?;bftice;fdf:repaiﬁéfdnﬁF;-f5; T;f;

rating, -

1. The current meter described

scribed below 1a betng ehipped by
expreas on attgchad-bill_of ladingg‘gf_ T_;,;~wJ,:{-;“,Jﬁt‘-f‘ o

T ————_ ..

- | L ok i o

Manufacturer

Meter to be rated (new) (a8 reqeived)i(répbnditipnea)ff'f  13 o

Methnd of rating:aﬁsbension des1;ed f'ﬁ$237

Address to which metér is‘td

:beshippédﬁfiamfﬁhefBﬁrgéﬁﬁbfiéfghdafﬁég

Official in charge . R TE R ;fmitié_ﬂrfg
Bureau Qmeec;amgtion‘_HQw_ i

Field Office
Address

2. Remarks end euggestibhg_fqr;repéirq: +f,?;_“ L

3. The outside of_thevcarryiﬁg'¢a§e ¢b§£éiﬁiﬁg:fhisjméteg"hgg_,
been marked with the ﬂame'Of,the:?rOJ?OFZ&n@;the1meter‘#umper.:n:’i

Shipped from project
Received in Denver office ..
Shipped to Buresu of Standerds
Recelved at Bureey of Standards
Shipped to project '
Received at Project

e —— et

"BI11 of lading mumber
e TR



1. Geueral Drdar Ho. 12821p ‘
as .a latter of trnnsmittnl in'
for repairs and’ rating. Lo

2, In order that vouchers, Ly
parts and labor required- for this
to ind;nlte on the form letter}a 1

are not using the repaar fac

~of current metors.. Furthermq : -+ .
- here to permit ‘the maintenance: reserve stook
of Balvaged parts usaful in rac nd ticnin :

4. Tha inetructions conttlnod n
‘Order ho. 283, - dated January 7, lg24;
‘that all pro;scta transmit to this offig

- yoar report listing Buraau numbers of all ‘current.
6lass of work .on whioh' usad, rapai ‘ Fiidu

.date of laat rarating.

‘ Key wordss '
~ Repair and rating of current me: ers.
Current" metors. ‘repair snd. rerﬁtlng uf.
Inwentory, nnnunl. ourrent meters.ng
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From everyday experience engineers gather a slove of

GINEERS’

of knowledge on w’u't,‘k'lfwf depend for érqwtla ar {n.

dividuals and as a profession. This depariment, Je._rllaned' fo contain: practical or ingenious SUGGetion,

Now Pivots and Bearings for
Small Cur rent : Meters U mated in the:laboratory, but the time factor
' - ..o difficulties. . The’ method finally. evolved was (4
Ciner, Diviston oF Fieun EGeremsnt, U.S. Gratocicar, - Ot the pivot a heavy circular metal disk, the ('(!“i"alen[
Sunver, Wasminaron;: DC. - :

By R:-L.

OR many years the U.S. Geological Survey ‘has -
been experimenting to find a steel. alloy that wouid"

bearings of the small Price

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

ir}xlg and tempering the bea
the point of the pivot was ground to a radius of 0.005 .~ ! It demons < the rate dene o OURG Pivot.wil] S
in. before the meter was rated by ‘the U.S. Bureau of :./Wear rapidly at first; the rate _decreasmg_:wyth'usa'until

Standards. It was usual to have a point radius of 0.01.

that had seen considerable

constant speed in the draft
the fan is shut off and the

Geological Survey made a

nature of the wear of the bearing surfaces. The variable
factors in this study were the choice and. design of

R

ATKINSON

G

current meter: (Fig. 1), the"

must be exercised in harden: -
ring surfaces.. In the past

service in the field showed

from an electric fan. Then
length of time required for .

quantitative study of- the’

materials, the conditions under which the

“ water, for 46 hr. At frequent’ intervals the

retain its shape and hardness in. the ‘pivots and pivot ; Dearing were rqmo‘ved:npl_aced-m*a'mete_r_\_; (the Same op,

“brittleness for. pivots:and {
the cups to cease revolving is recorded. ' A standard . - The materials arid elemen
meter, well adjusted, will spin slightly over three minutes.
With the new steel alloys it has been found possible
to grind the point of the pivot to an imitial.radius of
0.01 in., which changes but little with extended field
use. The sensitiveness of the meter has also been in-:
creased, for repeat ratings have been found to be qguite .
cousistent with the original one. ' ARSI
Before starting the production of these parts,-the 1.5, -

- 'hardness of C-

Jrom engéneenc both young and old, should prove helpful in the volution of many lmuble.rame problem,.

! "i\"or: nd i
bearing were operated, ‘and ‘the element. D? tim‘:'}d its
conditions of .field operation: could be' closely ‘an,

Presenteq

. of a load of 90 tons Per sq'in._on the bearing Surface
" or 100 ‘times the ‘normal . load.” - The pivot “"‘S'Thl-s'
-allowed to 'spin’in jts bearing,” which was: imimerseq i:

pivot ‘ang

was. used” throughout - the test), and subjected 1, Spin

tests ‘under- strictly ‘comparable: conditions, Thi¢ pro. |

cedure - corresponded i to ' thousands' of- hours of- usage

uinder normal field conditions, ‘and’ was found 1, ‘sérve
- three useful purpo oses, as follows: A
S It":’demdnstrated".thgl;_f'a;?new]y‘,grouvndipﬁ.o il

practically. no wearis apparent, . as- shown_in pig. »
in. on completion of such rating, Examination of meters | “Therefore the. pivot should not be given too sha

point, ‘except possibly. for measiring sluggish- stréams |8

that this radius increased, owing to wear under average - that are freeof silt. e

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 80 percent,
The spin test consists in bringing the meter cups to .a .

ik The useful life of pivots and: their bearitgs yas

indicated in a'short.period of time.> " -

3. It provided a’ quick’’and dependable muhud _-f'for

-comparative studies of. diff erent types of steel ang made

it possib']e:tb’iﬁndt‘h'e:,pp‘tyimum_-{ degree Qf_‘hard|jc55».'and -
‘their seats: & .00 :

ts- of design ﬁnally '::ulqg;:u-d

‘were decided | upon: largely from the results. obtaine [
by the_sef-ulh'-‘a-‘sey"é:;e:_tgsts'.r-,iﬁffAj?-‘steelfjfalloy;«' designateq [N
"A-;Me_t.a],"ccmt.aining"ﬁthef’fdllqiwing elements, has proveqy SN
the best suited for the making: of pivotsand their bear. g8
ings: . 0.95 per cént: carbon,: 0.275 silicon, :1.07 mangy.

© nese, 0.54 chromium, 0.16 vatiadium, and 0.64 tungstin,

" The heat tréating 'is‘idotié;__ijn,j\a

gas furnace, ‘wheré the

" pivot. is brought slowly to'a: ternperature of '|,450 F,

at which’it is allowed to soak. ' It. is then quenched in

- oil for 01875 in. from the point. - This gives a’Rockwell [
58 within 0.125'in. of. the point. - Next, B
“the pivotis reground to' elitninate ‘any. warping. that

. . may have. taken place during the heating operation,
~ Great care must:be taken in grinding and polishing the
. Ppoint to: reduce the heat, of friction to a-minimum.

SmaLl Price CURRENT METER

“

WITH IMPRCVED PIVOT aAND BraRING
G22-A Type of Assewbly ' ‘
I




G :“”fC-l‘.{"v:iéL 'EE."I'G’"'-G"I“;B’B RIN é_for Tuly 1933 |

bearing 'éturface.:'a,pp,r,oximgt‘elyio.()lo:in.,‘ ;it ‘removes ‘the ‘hardened ‘surfaces. | ’Tliir}l. ;éither" ffthis
annealed. ' SRR oo roriginal ‘grinding, to Temedy distortion, or ‘the ‘Subse-

- ivot'beaﬁpg -or ‘seat, - 0.3125 ‘by ‘0.3125 ‘in,, s ‘quent -grinding by ‘silt-laden ‘water, will -remove the
a diameter of .0.20] 'in, and a.depth-of 01575 hard hen wear ‘has ‘penetrated ‘to the

In 'bottom-offthis:&scat.-after‘-hardening,“is_:'g‘ro'und I : ‘the: ill g “case-harden
diameter of 0.205 in., an -angle:of 105 deg :at :the

]

-.‘E.meh'mquﬂ&\‘

: o .7 :of i meter %iv!:',k;will‘;ofte_n'%bé‘; \
] T = :even ‘this ‘mgychentf;will;:qa

Lol surface i iso ;

8
=
8

AT T . which,. the ‘bearing :surfaces
N 7 I\ Soin Fest in Seconds ot _ ~Fa r/these  reasons, ‘case-harderiing
\ 1 g : T . .+ ‘Wasrejected as impra icabile.’ R

A

Price

| g ) D U RO 1For}?'?the;jpivo_t.s’3g‘=;ii1_d_.-':fp1vq bearings” of 'the - Pr
|; 7 ' i "meter’s,il}have.recént!ly;uti]ized_‘tjhe:ste}ulallq)fs'ifor".wl_:ich
_ o B ithé?‘.formula;has_,ibeqr;gis‘fegi.-Ja'ft_.e‘rg‘;prqpétjj?harderiing.réas
: ———==]- - " here ‘described; “AAs airesult hgrggjfhas'i;bgcn"‘alzdisti'n'.ct
m.';ﬁ;f,?#' e increase ‘inithe length ‘of :service --Qf,,;-métergfsandfi’;t.he’ir
,- ! - | oratings '?’f_o'rJflow“‘;;vel‘qci_ticéj:‘?have;_:‘imp’_rov’e'd;“-3_'1'-Exteudcd

Tirne in
g

nches
-3
§

o
of Pivot in |
-3
g

o ‘:%labora'toryftests?hav.e'gshbwn-fthntéYth‘c;ffiétiohal.:;eSisihnég

{0 in fth_(:.me’térs}has‘fbe’enede’crcas’udé.to ‘Such;an:extentthgt

- “the  spin itest in}.:a‘ir~‘shbv.’sﬁvc,ry,?mnsistent:,chs'ults' 1
after long usc, Sl

g
o
Decrease in Lengtn

&

Wusning Tamiaty oy nchay

}vm-nfnwm«

% BT 0 3 0 50 _ T =*-liy_:Roums;EmeG
S : o e TR : ‘-Cu:vsuLT:Nmbmm# New: Youk, Ny

Fie.2. RESULTS OF Tasr Rux ror46 Hg (414.000,Rxx'ownons) S T e o e e NP

pivot of A-Metal, of C-58 Hardness, and a Radius of 0.005 [n,, ~FN - their ‘monographs, "“Wind “Stresses.on .Structures’

<

Bearing of A-Metal, of C-61 Hardness, Pivot and ‘Bearing Were ] (Scientifie ‘Paper’ No." 523 Cof “the.‘U.8." Bureau of ;
~. . -Standards) and"*Wind ‘Pressure ‘ona Model of a /Mill-

) . B ‘Building"’ (Research ;P_’p‘er‘jEN{).;.’iOl';:'oi-_;the«:U;
botto. _4nd a radius of 0.025 in.-at the apex.. In heat of ‘Standards), ‘Hugh L..Dryden and :George C; Hi
- reating, the pivot seat 15 heated slowly . to 1,575 F.and '{.'1p’th¢iReyn_olds number. “it:is mentioned in m;
allowed to soak until ‘the whole:bearing has auniform- “onphysics and: usually in books onhydraulics.
‘tongs used to. “the. : o Dunkerley, .who. suceeeded ‘Reynolds'in a
the furnace are heated to the. : ‘50.85 1 _';‘e:}titles_,achaptersof;liis_;Hydmulics."
ent cooling of :the ingbet i ',Réynolds"Rcséarchcs,g"
: i i Ivent .a: prominent ply A,
:j_t,-s'eems,éto?bc'>but}l :
, .engin_eers;‘and',:iSallot';mentione'd in’books! tructural ;|
- engineering. <. An -explanation . of it ‘therefore may “not i
~beoutof place. " e R S
o Osborne. “Reynolds - (1842-19] 2), -a noted . English L
‘the -last - century, .was

G40 are rejected. The , are .then.
in.the lapping machine, where the final;p_olishing.i_s. one,. . at: :
Like the pivot, thei‘bearingis;.given a . glass-smooth  forty -ve - n.the

because at ‘high :velocity - the ‘bearing as- ‘:‘tion‘and,alike,*R_ankine, :he:suffered from.an indisposition
: hE:pivot;but the sides of ‘the-beating  .to tnake :his ‘researches casily intelligible “topractical -+

ith the sides of .the pivot, The pivot men." 2 Of 'his,.man'y;sc_'iéx_itiﬁc.papcrs;,\the. one by.which

-Simy ylindrical“bearing.; An he js:pest knownis **An L-Expcrimental?:‘Invest_igationfof

mm. The sides as well ag the apex of -the pivot seat” scientific side of engineerir‘ig‘hezoccupies aivel

-bearing .
that on theou_tside surface. " .of the Royal Socicty, Vol. 174,
pivots and' bearings, that is, those hardened by cyanide  on Mechanical and Physical Subjects, o _
tride. ‘Three objections to case-hard : The theory of ‘hydrodynamics did not explain, among
i nical difficulty other things, why the resistance to the flow of ‘water in
the process the threads tubes of small .diameter Was proportional to the firgt
bears.  Such gys- Power .of the velocity, while in:large tybes and pipes ‘it
costly varied nearly as the second Power.  Reynolds set aboyt
. .Second, investigating this phenomenon, with far-reaching results
dening process, causes affecting fields undreamed of in his day. Byin troducing
resorted to because colored filaments jnto water flowing through glass tubes, .

finish, and.t.he'heat-'fmm'friction-is*re'duced;to;a,mini-' ‘,mﬁng;(Ldndon),{“r*Fcbruiafy; 2, isays, “On ithe T
i ry high posi-

‘broken in-half so.that a ‘the Circumstances Which Determine. Whether the Mo. IR
-just 8bove ‘the apex .of tions . of Water Shall Be Dircet or Sinuous,. and of the . .
i 3 Law. OI.Rqsistaglcc in;‘Parallcl-Channcls,‘"rpublishcd;in the

' :Experiments ‘were -alyg ‘made ' with case-hardened ; also'in -2, -pages 51-103, of Reynolds' Papers -, :
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Locktng Iever zo quqe snrmq bruss shuwn in: locked
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;.a.19.v.u * 0.017 1
TE T ERu10aN ¥ 0.0281 1.1
1 ;22,2068 +:0.015{

L TR LASN 4 0. 025

Rod, -double ‘end" ‘hanger] - 0.

Hod, double end: thangew] =
double -and hanger].
doubie’ end ihangery.

$4.25" nbove 30§ torpedof. .=2.
8.5% above lower of Liof:
§30# torpedo welghta....{ =

wgataf'§ n“

Ulsilo'l
I

=2.19mh0 022!
=2,17I50.03L 7
..=2 176H+0:021
Ve 266!‘#0«923 -
=2 ,220H-05010;
.176!40 ;0537

=2.2199
=2,1830

. =2,1854

=226 - 0:280

=R.3348 + 0.024

"} 611-32-5
| 612-32-5

611325

611-32-5
611-32-6

611341

) ‘611_—3‘;-,1 ‘
“611~34-1

4 611=34ml

§-611-35-10

PRV

611-36~3 - B
61-3-3 8







i|Rod, double end hangar
i'l.,e' -akowe 3 .Col mbha

‘FRod, *dowble e Langer '
Rod, double end :hanger
-j Rody';Double -ond - hanger -
T 5637 Abowe 354 Columbus
14.9% above 30 Colusbus

i

8o, dnphle’ end harger |

=2, 1630 1

| 2,342 + 0.007}7-5-,
‘=2.1TH < 0.01 11

2140 -+ 0.0

=2.2455 ¢ 0.005

=2,1660 ~ 0,030
22,190 + 0.9 |




GWWMIHGW_

Moter ; . . - ) . '
Project Type No. Method of Rating _Equation N Enuation
Projact Flanning 4 1004 |Rod, double end hanger ' |Ve2.170N+'0.017" 1,00 12,1848 " 0,003
Contrel Vallaey A 1012 [Rod, double snd. | e2L222K°% 0,010, | D e e e
- |{5e8" above 154 Columbua ¢ =2,/188N + D.0LL |:1o00] =2 ,2208 - 0.021 | -

Hydraulic Lab, A 1074 |Bed, double end hanger | “2.194N + 0.017 (Xi00] =2,188R + 0.025.
53" gbove ). §:Columbus =2.17T00 + 0,009 e R

«02¢. '[1.00] =2.221% -

4.0 stove ‘50§ Columbus | =2.176N *+ 0.082 0] 1,00 =2, 1758 -+ 0,087
Hydraulic Lab, A 1075 [Rod, double snd hanger | =2.185N =:0.020 |1.00 Sw2LLTIK ¢+ 0,027
53" above- 154 ‘Columbus | =2,157N v 0.028 . {1.00|: ~2.174% ¢ 0.008 |.
4.9% above 304 Columbua | =2,397K '+ 0; S| 1400 "2 179N C.0%4 |-
Hydraulic Lab, A 1076 [Rod, deuble end hanger | : 7| 14001 =2, 148N +0,057. |. &
5.5% above: 15§ Columbus | | 2400|:*2.148K '+ 0,081 | - -
- |4-9* above 504 Columbus | =2.180N’s 0.022 " |1.00 SR2LABBE 0,084 | f L
Hydraulic Lab. 4 (077 Rod, double end hanger | '2.178M ¢ 0.020 | 1.00| =2.190N + 0.008 B-25—44 | 611—48-11
‘ S«3% above 15§ Columbus | =2.148K +.0.025 " [1.00| =2.130N —'0.017- T R BT
4.9" above 30§ Columbus =2.189% + 0,026 - | 1,00 LP2.200N = 10,008 [ ;7 P S
Hydraulic Lab, A |107B [Rod, double end hanger | =2.197N.+ 0.016 |1,00| =2.170N + 0.034 | 82544 731148-11
[5+3% above 154 Columbus’| =2,185N » 0.021 7|1.00| ‘=z.179N +. 0,007 70 A
1ore | o2@" sbove 304 Columbus | =2.18BN * 0,021 |1.00) =z.1s@N - 0,001 | " .|
Bydraulic Lab, 4 1079 [Red, double end hanger | =2.221K % 0.015 | - |. o | BaRSedd [ 8186wl
: 0 ST R AR
0

5.3 abowe ‘154 Columbua *|.=2,180 + 0,008 b e
. |4+9" above 30# Columbua | 2,212y +.0:024: 11.00 ™2,240N < 0,004 R RIS
All-American Cenal] 4 4080 [fod, double end hanger | =2,28834 H0WOMY L e e b | 611402
4.9 abave ‘304 Columbus ‘| =2.277N * 0.020 - |1.00 =2,308N = 0,011 Lo
9.8 above 504 Columbua: ':"2.271)1-0.‘0.__019,.: 1.00; =2,265NK +.0.025. v ~
Hydraulis Iab, A 1002 |Rod with sliding support ERRGRSAN 040211 | e e 1813 ~49-12
_ 5+3* above 154 Columbuz' | *2,199N .+ 0,026 (1,00 < =2.231N = 0,008 b
4.9 above 30 Columbus | =2.220N * 0.027 ' |1,00| =2,251% ='0.00§ | . - I ,
Fytraulic Lak. A 1028 {Bod with sliding support| =2,210N +.0.015  |1.00| =z.1peN * 0,055 |10~ 7-44 |-611-49-12
. |BaB" above 15§ Columbus | =2.177N +.0.021 | 1.00 21820 *70,008 | oo
4.8* above 30# :Columbus | =2,2000 -« 0.021" '|1.00 Im2,210N '+ 0,810 T b
Rydrzulio Lab, A 1060 [Rod with' sliding suppert STRLBON @ 0,000 o e e 10--7441 811-49-12
. |8+3" above 154 Columbus ‘| =2, 139N+ 0.023. |1:00| »2. 180K < 0.007 | - RN SR
4.9% chove 30§ Colwbup 21600 * D.R4 L "2, = 02008 " Sl
) |Bxdraultc Lab. A 1080 |Aod with sliding support| =2.193N +. ‘ 20007 [10- 744 611-go-12
A 5.87 above 15§ Columbus; | =2,181N + =0.020 4 - )
) : 4499 above 304 Columbus =2.1B4N *: 0, "R .=.0.018 | SR PP ERTE
Grand Valley Acoustie| @21 |Bod - o o0 o |mp 3miye (. ‘-, -~"0.0L8 - |10-24-44 | 6114108
Hydraulic Lab. Acoustic |4028 |Rod TR SO Y81 1 S ; ¥i0,006 110-24-24 | 8114105 | I
Yuma 4 (2048 |Rod, double end hanger ' | =2,147N + -2, 0,007 -110-25-44 | 611-410-9 :
. |449" above 30# Columbus | =2.137H + 0,038 |1,00| =2.186K = 0.018 | ~ ° . |. S
{9.8% above SO# ‘Columbus | =2.1SIN + 0,032 1.00f =2 145N +.00018 - i
Yoma Acoustic 4051 {Red .. ol | m24178N 04030 [ 1.00] *2,197N +.0.011 |10-26-44 811-410-9
Riverton Acousric| 878 |Red Coa e 100N - 0,080 GASSN (i 61141015 B
Hydraulic Lab, i 1026 {R0d with aliding support| =2,285N .+ 0,028 " : +.0.015- 611-410-15| B
- |S+3" above 154 Coluwsbus.| =2.252N + 0.020 . m2,204K - b P E g
. 4.97 above ‘304 Columbue ‘| .=2.275N + 0,029 | =2.318N ~ <
itrdraulic lab. A 1058 |Rod with ‘sliding -support| =2,1878 0,088 2. :
5.3% above 154 Columbus | =2.156N -+ 0.027 ARy =20.012 |/ o
Hydraulic Lab. A 11082 {Rod with alidimg support| =2.208% + 0.015 - L -2 - ; !
. 545" above 15§ Columbus | =2,178N + 0,025 - 00/ e Q008 - 7
: 4.9 above 30§ Columbus -| 2,199 * 0,028 |1.00 P2.221N + 0,001 {7
Hydrauwiie lab. A 4088 “[Rod with aliding mupport| =2 3934 + 0.020 | . e 2T L g
E.5" above 15§ Columbus | *2,289N + 0.028  |1.00| =2.328% = 0.008 " R ‘ y
- . |449" above 50§ Columbus | =2,3128 + 0,028..]1.00| »2.3430 = 0,005 [ - " s |
2o Hydraulic Lib, A 1048 |Rod with .sliding support| =2.1568 » 0,025 11,00 .=2.226N. ~ 0.003 - e-44] 6134135 |
: 4.9% above 504 Columbue | =2.186¥ + 0,031 |[1.00| =2.245N - 0.0p8 | -~ | . - R
. Hydraulie Lad, a 1049 |Rod with =1iding support | «2.196x 0,027 1007 ~2,200k » 02017 |17+ 144 611l-21)-17 ’
. : 5.3% above 154 Columbus | »2.164N » 0.03f [1.00] w2.206N - 0.010 R RO
¢ 4.3" abore 504 Columbus: | =Z.1b7K 0.037 . 11,00} =2.225K ~ 0,006 Lol T
Hydraulic Lub, A 1057 fRed with sliding Bupport | #2,171N s 0:024 711,00 a7 165N .« 0.000" J124 A-22 | elleglyay2

5.3% above J.gg Columbue | »2.)40N +.0.029" {1.00 2,185k
4

2.9% above 304 Columbus | =2,16IN- <030 .00 «2.204H - 0,013

*
L d
L)
. . : : :
* Hydreulle Lab, A 1061 |Rod with elicing eupport | =2.189N + 0,02 _ : e« 1-44 | 611-411222
5:37 above 15§ Columbus | =2.157K + 0.028 1,00} oz 10an - G, u03 ‘ ST
4.9 ubove 304 Columbug [ =2.160N + 0,029 11.00 =2.208N « 001 - ‘ S
HEydrsulic Lab. A 4071 [nod with sliding upport { «2.23IN « 0.019 1,000 27.220N 0.020 RNi- 1-44 612-811-1%
5,3° ubove 15€ coluohus | «2.19%4 + 0.024 1,00 =2.220N - 0,003 o
4.97 adovs 30f Columbua | «2.721N « 0,025 N1.0G «2.239K + 0.0 :
All-Amerioen Cunal 4 1010 with sliding support | »i.3168 o 0.038 (1,00 | v2.702N o 0.057 R2ell-ss | p21-410.4"
$:9% above 3O Columbus | »2.305% « 0,924 [3.00 =2.302N » 0,027
1 8" ubave 50 Columbus | w2, 2998 « G.023 [1.00 #2.250N o Q,0t4

4




CUHRENT METER RATING RECOKD ;

[

o Baugtion s oo Duta

-]

Pratecs Typo Method of asting . |' - Equstion

VaZu159N 0 [1ke 9044 611S4N
m2;1B4N s 0.023117-15~44 |"611wiY2=5%
| =2,196N +.0,001{12-15-44 | 611-212-10
=2,19bN « 0,025} R
w2 21N~ 20.022

+

[ve2.129N 6,030

0,02 .|
0.024 |
0.08%" |
0.020(
0.027
0.031
0.032

Riverton n2oustiz Rod T R i
Yakima ‘ A Rod with aliding support | «2,1499N"
Tucumcsrd ' A fiod with aliding asupport | =2.175N:
5.3% abowe 15§ Columbys. /| «2.14aK
4.9% mtove 30% Columbus’ | 2,165k
Hydraulls Lab. #od with sliding support | «2,123N:
5.3% above 154 '‘Columbus’ | =2.103N;
4.9 ‘ubove. X0z Columbus ' | =2, 124N/
Hyiraulic Lub, A0¢ with sliding Bupport | =2,18IN.
5.3" wbove 15¢ Columbus | n2.leli

- 449" sbove 307 Columbuz | «2.lbdN:
Hydraulfe La%. R § {Rod with sliiing euppostiy w2 213N
5.3* sbove 157 Columtua' [ »2.161N
4.9% sbovs 304 Columbua | =7 204N.
Hydraulie Lab. Rod with sliding’ support | =2.201::
“15.3% ybave 157 columbun i #7.169N:

el s e 8

8 82588883888888"

+70.005] 2
"+ 0.021)

a5 6112511 -

el Il I o Sy S O

*
.
%
X
-
.
‘e
*
.
+ 6122511
] 3.8% wbave 104 .Columbus’ | w1928 ¢
Yukims Hod with sliaing support | 2,13 »
5.5% ubove 13€ Cuwt. ) w2 155N
4.9% ubove 30§ C.mt. | L2.173N «
Rio Grarcde ; Hod with sliditg support [w2.316N «
4.9% ebere 304.Cout, . | 22,305 «
$.0% nbove 50& C.wt. . - 1'=7.799K .
Rlo Grande A 4.5% above 3C% et . =2, 27N .
) 9.B" ubove 504 C.wt, | @EL2EEN &
. " N -

K

*

.0

*

*

-

.

-

+

-

*

+

+

+

e LG
.
3

[ert=sazg

+

)
“e W

g 6’1'1"-'52'-:"{5

PRSI

)
n
~0

.

L E2B9N e
JeZ 2AEN o
fadi176K - 08
R L R

- .

OC OO0 S
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4 (=R
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&
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.
o
voogl-

8

O -3 b -3 O

P P00E0RLYOERCOGEC

£11-52-3
|:611=52-3

; 31| £11=52-3
: T61i-52-3 "
NETIPINT A= f1le5247: °
inZU29€N 0,007 2265 61l-52.9
'-‘:2.29'"!‘ g i T=i 611=52~7 7"
w2, 201N =° 2=26= 611-52-7" "
§11-52~7 .
611=32-7"
£11a8ml

R0 Grande Acoustie Rod ‘ | =2.131N;
Rio Crunde Atoustic Rod : ' Sl e2ianen
Rio Grunde Modified rod L S =2 TN
Rio Grunde Modified . |Red e R «2,14548
Hydraulle Lub, Modifried Rod po e w2 VB3N
Hydraulic Lub. Modiried Rod s T2, 265N
Hydraulle Lub. dodified Fod A =2.140N
Hydrauliz Lab, Modified Hoe ' : L e 160N &
Hydraulic Lab. Modified Red : REHSLL |
| Byd=sul te Lab. Madified Rod Lt TN el 193N
Yakina A Rod with sliding support |'=2.164K
4.3" stove 204 Coluwstus | =7, 1568

- » . -
0ooco
= O~ g

e

T e b e e

3 85835852855388888 2

SRTSRRBRER

" 19.8" ebove 50F Columtws . | =2.1.9% +
Yakims 7 |Rod »ith sliding suprort | =/.71IN.
: 14-2% etove '30¢ Columbus | =2.20/R
. {9.2" wbove 50 Columbus .| =i 197
Central Velley > 3-blade proprller & $*rcd| =0,9128

A5z

€1.539

:.--hl‘mn. propeller & 27rod =-'G.BE.’..H‘.

s R e )

g

Hydrauife Lab. Rod with slicing support | =2.205N
5.3" above 15§ Columbua | =2, 272N
L.9" glove 304 Columbms | =2 095N
“ydreulic Lab. i Rod with sliding support | =z.205N
5.3" above 15¢ Columbua | =2.272M
L.9" above 30# Columbus | ~2.2958
Bydraulic Lab, Rod with sliding support | =2,274N
5.2" sbove 15# Columbus | =2.74
_ 4.9% above 306 Columbue | =2,263M.
Hydraulic Lab. Rod with sliding supoort | =2,79m
5.2% above 15 Columbtus | =2.265K
49" sbove 30F Columbus | =2.7ARN
Hydraulic Lab. 92 |Rod with sliding supjort | =2.7928
5.3" abore 154 Columbus | =2,25W
4.9" above 304 Colurbtus | <2.2€1N
Hydraulic Lub, {Rod with slidirg eupport | =2.ZB2%
: : «2" pbove 15¢ Colusbus | =2,2.8M
49" above 0¥ Columbus | =2,271IN
Hydrrulic Lab. 2, |Rod with sliding support | =2.782K
5.2% above 15# Columbus | =2.Z47N
4.9 nbove 30# Columbue | =I,271K
fiyvdreulic Lab, Rod with sliding support | =2.30&x
5.2" above 15¢ Columbue | =2,27:%
4-9" above 30§ Columbus | =2.295M

£1157-6

888388358

=2, I1ENC L
SSRLIZN
e
T8N -
JTZ'M -

L 29W
=2.3318 LI EL A YAS
=z,731K BRI ¥
=2, 2518 o SRR |
=LIIow _ 611531414
22,22 EEER
SEJILIN - : &
=z 28N 611-53-14 1 8
=2 IR _ o
= G 20N 1.
Se 200N : Fil-22-10 VB
= 200N ol
=2.321%

L ol S I SN
) - L)

L)

4 e 8w

SRR R I SR R L0 R T h AT SR SRR A T

)

2383233823882383383
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ABSTRAGT OF GDRRBSPONDENGE '-

- April 17, 1942 Di.reotor of the Geologioal Survoy to Gmmissionar
- of ‘Bureau of Roolamtion. ‘Reque st ‘for relief of S
¢ : reaponsibility for ropuir of aurrent'metera due i R
. o lael. of capa.blo pe sonnel e

s April 24, 1942 =~ ccmnissioner to Chioijngineer with cop‘lea to A
. "~ Director oi‘ Pcwar. Baulder City. Nevud,n Superin

" tendsnt, Bl Pa.sO. Toxus; Distriut Eng;l.naar.
N -~ Saoramento, Californim; and Superintendent. Ya.ld.m..
P ] Washing‘bon. Request for oonmntu : suggeaticns.‘ ‘

May 5, 1942 - Chief Ennneer to cqnmissione_ Suggest;\on,that
‘repairs of current m ' ab
uhop a.nd hydrauho;
Mey 15, 1942 -
Bureau of Sta.nda.rds &s in the paet. :
May 15, 1942 - Comiuioner to Direotor of Ge_qlog:.ca_l Survay. :
* Instruotions: +to ath ourrsnt 'motors and repa.ir
_ parts to Donver o“ﬂoo. St
Mey 23, 1942 ‘-. Dn-eetor of Goolog:l.oal Sur'vey to comisaione
o Tranumitting current mters ‘and re' 1r1
% : May 26, 1942 - "
. May 29, 1542 -
. . June 25, 1942 - =~
B Form Jatter of AN truotions. i
AR - ‘ D L T R R
. July 3, 1942 - Chief Engineer to Comi.u:l cmer." Proa'ﬁ‘,"& rOPOrt:*
« . B on current-mater repci.r. S -

July 18, 1942

Chief Eng,imor to Dirvotor of Gaologioal Surny
_Request for informetion on alley A-metal . for :
current-meter pivcis and buringl.




July 24, 1942 = Direotm' ot Gool_:_:gi.oul :jnj

August 14, 1942 = Purahnsing A.gerrt: to Uhivernal cyolops ;stool corp-
: oration.  Inquiry of. nvlilability of:
' 136-'1‘. Augunt 27. 1942. £

October 30, mz - Direotor of Burean of. 'sunm_q: to Ghiaf Enginﬂer.
‘Discuseion of our eompleint of ‘unsatisfactory.
o ocr‘lition of mwori.

Auguet 25, 1943 = Assiwant Ghiaf Db‘l’i@ing mgino
~ent, Yalima, Weshington, - ; : on e
tion of meter BR=4039, ond requnt for rouu of
obuoloto mtors. wL

November 15. 1948 - Goneml Ordor Ho. 1491, © rning [
' ‘approprietion symbola, and titlc oha.rsubl
Revival of General Order Ko, 283 over:
mmtory of currem "ﬂrs.

December 30. 1943 « Chief Engmeer to Rogioml“-]m-ootor, Saauz_unto;i
. Cellfornia, Diacuaxion of poor eonditfon of:
' equipunt a8 received, Mioululy ‘poer: ound.t-
tien of pivots, Noted redent repsir and ufsi.n;!
oi' matars by Univeraity»lofﬂ californn.

Jenuery 6, 1944 -_Msis‘bant Chief: Jmigning Engmur to. superinttnd-
. ent, Powell, Wycning.r les for renlling old
equipment. * . TSRt
Jemuary 11, 1644 = J. E. Warmook 46 D, i, Parester. rnnam- or res
' po.ir pa.rte to hyuraulio hboratory. ot

January 20, 1944 = u, ‘H, Bolt %0 L. J_ lort.n. chim for MEU to .’
wrrant mt:or an-J.oas by a:pron oonpw‘ e




1 o L b o g o a8 358 ST SO . . L F NG

February 1, '>194‘4 - Aasistmt chief Dusigning Engineer tmsuperintend-‘f L
' : “.ent, Bl ‘Pasoc, ‘Texas. “/Reonll-of "old: equipnsn : R O

. L '_’fhe *rgplaood by moderjn équipment. " i8imilar’ lptter;,""‘"‘""ﬂ |

March 1, 1944 ..

March 27, 1944 - Ausistant Gh T a
: ont, El Po.so. ‘I‘ms
' meters. Raquast fo

June 3, 1544 - Ja E. Wamookto Ja

: ;"sﬁliﬁge_;@ ,obgolét"a" o
ourrent: moters. LR 5 T

October 3, 1944 = Acting; Assistant Direotor +0° Supermtan ent .Grlmd '
' : ©Junction,. Golorado. Selvage of. chaolete:: ourrent
‘meter BR-‘FBS. Bimilar etter ¢
1944. :

Qobober 7, ‘1944' - Ghief clark 'bo Regional Direotor. Saore:nento.
cali.i‘arnia. Rammhering 822 'eariea '

Jareary 24, ‘1945 - chief Glerk. Branoh nf ‘Fiacal and Administrat;.va
. . 'Managemeont, ‘Seoramento, Celifornie. To '

error of .shimments of meter . equi;ment

Texas, a.nd. Sacramto, Cahfornia.,:_




