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The small Price'meter. - ~hen'stream gaging was first undertaken 
by the U. S. Geologlcal Survey in l~8,:~engineers of the Survey began: 
experimenting wi~h the various typesof current meters available at 
that time in order %o find one which could be~?used under the Wide 
variety of conditions that were certain to ;be encountered~ As a~,re - 
sult oT these investigations Survey e~iineers, a~ 
a meter containing certain essentia~features of:t 
and the large Price electric meter. This meter:is kn~wn~as ~ thesmall 
Price and has since been used by the Survey almost exclusively owing 
to its adaptability to 'general ~ stream gaging ~o i'k~, '~ ~.odifications in 
its design have been made a: yee.~s of' additional'e~'erience have 
brought forth the need of Certain~ improvements and;asa result' six 
types, in addition to the original small Price, have been developed, 
all of .which have been manufactured l sn~ s~id by W. &: L. E. Gurley ~ Of 
Troy, New York. The original small Price was designated by the manu- 
facturer as the 61?-type meter, and provided ~ a: contactfor each revolu~ : 
tion of the rotor. ~Later the .621 typew as develops 
troducing the penta ~;oontect" f eature..?:hen a.. meter 
single-contact and penta-co~ect:heaas it isdeSlgnated~as 62~-type or 
combination meter. Later t he. Covert yoke~was "introduced, mhich: per- ,~. 
mitte~ a half-inch ~und rodto be screwed into the upper-llmb of the 
yoke sD that the meter could be used ~thout s tail in measuring. :i~rom 
ice cover. This meter ~Ith interchangeable heeds v~s called 623-type 
or combination metex, : Rrobably a development of the 618~type :meter 
which hada circular base pla~e, no tail, and:was never used tO any 
great extent by' the Survey. Following the 
came the 622 type known as :t he - Improved P~L 
one unit t~e features of.the.~n~le and pe~ ..... 
a change in the pitch, of the pivot and,i, bearing ~nd omitted theibuc~et 
raising featur~ o.f: the ,.combination-type meter ;°':i ~:After this chang4 " 

.I 
fecting.-the rating, of the meter, and..~n ~addition governed :'the manu- 
facture of the most recent aevelopment known as the type A meter. 
The major changes in the ~ype A meter from~the 6p.2 type are as fol- 
lows:'enlar~ing the diameter of boththe pivot and bearing, reestab- 
lishing-the bucket r.sising featu~ of the combinational:type meter, . 
raising the position of.the.bearing seat nearer the c~nter of ~ .gray 
ity of the bucket wheel, lemgthenin? the pivot, thus creating a 
longer air chamber bel6w the bearing, a~.d improvi~ the cons%ruction 
of the pivot and bearing_ by using_ be~ter metals .which~have been 
subjected to special, heat treatment, ' 



The small Price me~er:.has !:perhaps b e e n  used~.more ex%en ~ively and 
has been subjected to mo.re:.:..investigation~than.a~gy, fother current meter. 
As a result, b o t h  by  reason,'of,~thisl/.situat~o~and~iby reason of the 
natural advantages afforded 'by'this~typ6, the small Price is now bet- 
ter adapted t o general use~!than~:~a~otlhe~me~er~.~that~ has been developed. 
It ~ s light and yet strong~ sensitive yet "durable. It will measure 
wit'~ut great error, velocities ranging from less than ~ of a foot net 
second to velocities ;: 
w h e t h e r  . suspended  ~:bY ~ ~- .~ 
rating un~er~ha.rd usage.:~ ._ 
apart for.~cieanlng and !o iling; ~and is;,:reasse~led !Just ~:'as '~"qulckly,~.with- .! 
out a ~change in ~r.ati~g..,~,: ~.It is ~sensitiwe but~-~-~has no  b a l l  ~bearlngs.~.j.~It-....~ 
can .b.e:used by a: .,~.erson_.,working,.alone ~i!r~m::a :~:.cableway,.. bridge,. ,b.oat, .,.::-~ 
or wnx~e..,~a~ng, ,!~:~o other.~ curr~ent~ meter .known..to .:~he~. eng~neers.~ of:~:.t.he *~ 
Geological Survey satisfies so~ completely .all~ o f.-hhese,~ conditions. ::~ :~. ~ ,. 

s "ran ~.use.. --/ ,.!~y.pesgfanall: Price.~ urrent ~meter~now.i~In use ,.~ 
by the Su:~_+~v are.des~g~ated~a,~,f, ollows:..:3,ingle,.Point, .,Penta~ ~mbln- .... 
ation, 622  t ~ . : : i  ~ ~ype A.I :~The--c~mb~ationmeter,,!~th~ plain~."or.~:i',~.i~ j::~i 
C o v e r t  ~ke, .~has Interchang~ie s~e-contact .:~d ..pen~a-contact '~ : ~: ,~,:I .'~ 
heads.ana "is :therefore a comb~nation~ o~i.iilthe:;Single iPoint-~..and Pe~ta *:~. i 
meters.. 0£; all-the: @bo~e:~ ypes  bhe,t YPe A is t.he .,Oner~;n~ coming:~?into • : : 
the :most general .use,: im place-~ ~:~:'~ ':;.~ 
men% s ._become necessary, re ~ oh- ~ ...::,~..-. " 

ms generaAix~ conceded: by: ~he • ngineerlng, perso~nel~o~-~ the::i.Survey:.)..:~./:,~ 
that ~he t~eA meter is superior to t he other types.~in~-simplicity~ ~ .~.~-:~::-: 
construction, durability, and~ in accuracy: ~hen used-ln~measuring low: - 
velocities. .... : - ~ . ,..~. ~...- , ~....- -.. ...:..,~ :" ....... ~ ,,:~ ~ .:. 

ssemvAe~..form.,. . ,.:~ Complete,,f ailure, of . any-~ par~..to function ~is usually - - 
obvious but ~small irregularitiels.~which may ,~int ro duce: e ~ large pe.rcent~ 
age error :in~results,..~re. no~ :.always °readily detectable~ ..: For this,,.~ . i 
r e a s o n  e a c h . : p a r t / o f  the . .~ type .A m e t e r ~ w i l l  .~be-~indi~idual l .y  deec r ibed .~  .: -- 
i n  the ~discusslon..to foLlow~, ar4.~at:t'he~ same..~!time its functional ,char-.-~- 
acteris%ics~:~ill' be !:set/. forth, ~:~The-.esse~. ~ial~:di~fferences ~.in~:~ithe~. :)!i : . 
earlier types, .as ,com~r.ed ~w~th.:~,the t~e A. meterj ..will also ,be bzo~ught :, 
o u t  in..a , ~ sepa r~a t e~d i scus s i~n  of e a c h .  ~. ~ :: : .:~_, ~ .. ,~ ~.. :,~ ,~ ..: ~ .... : _ ...: 

-.lhe~ :is :a One-piece~ . . . . . . . .  vertical~horseshoe-shaped cast- ~" 
ing m~de .of brgn~ ..a~d nlckel-plat.ed.. :A :short hor~zontal~ rear,:exten- • 
sion," lying !u ~ he plane ~o ~ the meter cu~s* has a::hole ~horizon~a~*%~: ~ 
drilled,, in the end ~or ~the :inser.~ion of the ~tail piece ~.an~ is also 
vertically slo~tted .near.the tail piece ~end ~for ~ihe :i:~sertion of ,the. ,-.~i 
weight -h~mger~. ......... The.,~oke~.is laterally d rifled in. the, slotted section - 
to accomodate a ~ecrew. for a:t~aching the yoke :to. the-hanger. This - 
slot is made shorter on the top of the. boss than o n  ,the bottom in 
order to limit the downward tilting, of the meter and thus protect 
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it from being damaged against the:nose of the old s ty le ,  soundine 
The end of  t h e  upper arm of t h e  
and carry the lower end of t he c~ 
also vertically drilled to carry 
so as to support the rotor assemb 
contact chamber and the pivot are 
screws, one located in the face o 
other in the face of the lower a r 
provided on t h e  rea r  e x t e n s i o n  ef  
place, 

weight. 

otto isls_of, t~..o sea, rate v a n e s  which,-/'~n'-as-s~'d;!~'a~e~;~;d~ "~' 
e~ner a~ rlgn~ angles to each o t h e r b y ' m e a n s  of a lever ar~emente 

This two-piece co nst~tion permits theassembly to b, 
readily and is a feature which adds to the conveni~c, 
nose piece of the tail, which fit's iinto ithe rear exte~ 
is attached to the vane carrying the front:~de rack 
l e v e r ,  .Extending from the end ofl the ~ i d e  rack is a slot, 
r e a r  end of  t h e  vane, i n  w h i c h l t h e  o ~ h e r v a n e  i s  i n s e r t e d .  
o u t e r  edge of  t h i s  v a n e  i s  a l ong  s lo ' t~closed a t  b~th ends  Which c a r r -  
i e s  a large round-headed screw washer and nutused in b ~ c ~  the/ " 
meter assembly, The other vane car~. . . . . .  ~ ich is . 
notched to permit .the locking of. th, ndlr~ : ~:,, ~, 
from the foremost end of .t his guide front .... 
end of the vane to permit ~ its inse~ AL~: 
parts of the tail piece are nlcMel-plated. .... .... 

Bucket wheel. - The bucket Wheel consists of six conical-shaped 
cups soldered to a frame to form a well balanced assembly. The metal 
at the open end of each cup is be " in- 
side of the cup~j This feature g nd 

m 

i 
k 

w& 

Bucket wheel hub. ,- The bucket wheel hub en¢ 
and the lower end of the shaft and also support s 
means o f  a shoulder .  The o u t e r  c i rcumference  o f ~ n e  n u D , . J u s t  • 
above the  sho~ulder, i s  t h r e a d e d  f o r  a hexagonal nut  which i s  Used to  
.~lwamPhfi~. Y t h e  bucket v~eel:to the h u b . .  Theouter circumference be-  
dowe~n_e~r~_ul~er i s  threaded ~ carry.the bucke~raising n u t .  ,,A 

U on ~ne upper surface of the shoulder holds the bucket wheel 
securely in place by engaging the notch of the bucket wheel frame. 
The hub and the hexagonal nut are made of 18-8 stainless steel. . = 

Shaft. - The shaft is made of 18-8 stainless steel and of suffi- 
cient length to extend from the bucket wheel hub to a point Just below ' 
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enlarged diameter at the knife-edge end and extending for a short dis ~~"~ 
tan - - 
as 
is 
fit 

and c 
COI1~ 
The ; 
to a~ 
hardn 
regro 
heat 
ing t 
final 
come" 
gonal 
betwe 
face is provided on the side of the pivot to .contact the keeper screw 
se~ in the yoke. ~ ~ ~ :~:'~:"~"~' " ~'~ ~I~'"~ ~' . ,~=~ ................... 

"Pivot bearing~ 
the same 'alloy as~'th 
height is 0.31 inche 
and: adepth of O.l~5~incheS: ! The ~ttom~of the p'i ~ 
hardening, ~ iS ground t'o a~.di~ter Of 0.205 :~inc~s, 
105 degrees at the bottom'Z~nd~a "radius 0f 0.025 ~ inCi 
Any pivot bearing having a Roc~eLl'~rdness U~er. 
The bearing, like the pivot, is given a glass-s~ .~.. 
heat from the:frictioh'p~duced by t~hiS ~o~ra~iC ~ •. 
minim~ : The" ;i~t '.b e'a~ing~ .pres~se d i~n~o ~t he :, ii i !:il ~ 
made in the°~Tower~end Of the~bucket '"w~e~I i~ub.: - . ~: i i'~ii ' 

Penta  gear.~; ;  The ~ "" 
is hobbed s~:that it~:w~ 
It contains : t'en teeth 
each compl.ete r@voluti~ 
tions of t~e bucket whe~ 
apart and in direct aligr~ent with t~ .of the gear teeth~ are also 
c a r r i e d  b y  t h e  axle "for ,t,.-,-he' ~ s  e b  f e i e c t r i c a l l y  : ' indicat ing "every 
f i f t h  revolutiOn' .made by t'he ~ bucket  whee l ,  .... This a ~ e "  is  -moun£ed on  a 



bronze frame ina horizontal!position~and the assembly is'.:housed~in: the 
contact ~chamber , be.ing~-hel'd in place:.,by.;:me.ans of a set0screw. ,The,base 
of the frame through which this i'set ~screw~i~sses ~ is ,slotted~to permit~ 
the adjustmen t of t he gear, teeth with,the wormon the~shaft.'~ ~ .... 

Contact Chamber. - The contact chamber is ,a , P - s h a p e d  unit of solid 
rolled brass, nickel-plated and drilled,~o carry,~ the ~penta ~gear,~tho 
upper portion 'of~th e shaft, andt.o,~=enclose the:c,ontact-~ints~:of t~he~,,~-~ ~' 

small phosphor bronze lug is b razed in t he ~c hamber :~ :~ h~id ~the :!shaft ~ ~ ~; 
in perfect allgnment wlth the pivot. The contracted portion of the ~ o~ 
chamber is of sufficient length to extendthrough the ,upper arm of the 
yoke and is drilled so that the shaft i,can pass ~through @ith,~;ample ~clear- 
ance. The'set,screw thr~ough the upper arm ,., 
shallow groove around the circumference of. 
chamber, :,h01ding t he ent~ire ,chamber securel .... '!~,~ 
the main chamber is drilled ~a~d ~'apped to carTy two~,,b~in~ng posts~,,:,one ~. 
for contact~g ~the ,penta gear ,and the othen,for contacting the knife ~; 
edge on the shaft. ,. ..... ~.~ .~,~ ,-~i ~!~,- __ 

Binding posts. -Two 18-8 stainless steel 
stainless ~steel knurled nuts are 
contact the knife edge ,of the sha 
teeth of the penta gear. They are identical .in construction,,except 
for the lengths of cable wire necessary in making t,he contacts. The 
exposed post end is threaded and burred~to ~prohibit~the ~complete re- 
moval of the knurled nut. i The contact~chamber~--end iSi!turned down ~ and : 
tapped for the insertion of a No. 26 ~bronzei~cable~wire. This~cable 
wire is of sufficient len~h to.reach the knife edge on ~heshaft or 

~8 

ing poet is insulated, from the contact chamber,, by a threaded~;dilecto ,~ . 
bushing. . ~ , .  ~ ' . . . . . . .  :,i ~:~i~'~i ~ 

Required changes for low velocity ~w0rk.- .For low velOci.ty wo~rk ~ 
two alterations .are made inthe Geological Survey type Ameter::,before..,_-~- 
it is rated. First, ,the pentg gear is~r~noved ifrom,the~contact chan~ 
bet, thus leaving only the single polnt,,,contact; and secondj,!the 
radius of the .pivot point is -: reduced ~from,~O.OiO to ~.005 of an.lnch. 

622" typ~.,meter..- The 622 type meter,,~varies from the Geological • 
Survey type A ~only in the .shaft assembly and~pi~t. Inthe type A 
meter, this assembly consistsof a shaft, bucket v~heel ~hub, pi~ot 
bearing and pivot. In the 622 type meter,~ anna dditional Lpart is in- 
cluded known ,as the pivot-bearing housing. This housing is @ade of 
brass end carries the pivot b earirg, the b earing end being enlarged 
and knurled on the side. On the upper surface,of ~t he knurled enlarge- 
ment is a small dowel .pin which fits into a .notch made in the lower 



end of . the~:~bucket  whee l : hub  ~< :"The,~i~uppe 
d r i l l ed~ iand  :t~r~aded~.to f i t ~ t ~ h s ~ l ~ e r  
wheel ~hub e~casq ~ he.: 
lower end o f ~ - ~  :~ ~ ~"~!'~ 
Socket in the housing. The outer circumference of the hu~ below the 
shoulder, is.left~'smooththus!e!~.~Ing:%~u~et~.~s~g"fea~uFee,.. ' 
The pi~t.':bearln~:~.~is "~er'~'than~: f6r~he ~~.vpe *~ ~':~~@r~6 th'~.~ ~ "i~s~::'~"~ ''" 
side: ~ '° ~. 
and :~, w 
doY~ 
from • 
a:rad 
the JS 
to th~ ~yp~ ~ - m ~ u ~ r , .  . . . . . . . . . . . . .  

Assambly :iand a°dJustment ,of 
A meters.~ - .The ~'procedure :in ~as~ 
lowedb y referring ~o .Tigure !(8) 
as s emble d and a i~o,- ~he ~ ':ShaLft a, ss 
is .assembled as. TolIows: ~ ~-first, 
fasten it: to the:::yoke ~by means .of: Se~: s crew~:(:7)..~,.~.ext,,' ................ place thee -bucke~ ~ ~  ..... ' .......... ~ 
wheel (2&) on the bucket wheel hub (13) with the side marked'~"T" ~ and ~ 
with the dowel pin on the hub fittin~ in the notch in the bucket wheel 
frame. These .parts ~ 
hub nu5 ( l & ) .  

case o f  the t y~ 
the uppe r "~arm ,o.~:t:he' 
bucket"wheel" :hub :~ (13 
placed in tHe".yoke~" ~ . 
bucket wheel hub (20)~with ~the 
notch in :the b Ottom' of. the,.hub 
same-manner as-:forthe'type:..~:~ 
the top of~:the p~.vot~b@sring h 
loosely fastened in th'e",cont ac 
s crew~ pas sing. o%hzo ugh the: adjuring .~ slot ~o f.t he ~ - ~'~ 
contact chamber with the c hamber head cap (i) r~ -: 

the upper end of the shaft and the lower end of the chamber inserted 
i n t o  , t h e  h o l e  i n  - ~ t h  ,~t~es~, ~ .. 

ext reme " caution? in ~ Ii ~: . ~' 
not become!marred. - .t '~ th " . .... 
vertical m~rk On:t~ : oh:the :~ 

arm of.the yoke:'and-, is h~Id~:~n ' place by:%~ightening:%et:~~crew (7)~ ':~ The 
cap is then screwed into the contact chamber. The next step is to. in- " 
sert the pi~t:. (17) or". (2~) ~ through'~the:~hol'e ~ ~n:"the lower.~rm:~Of the ~'° 
yoke and after-adJusti~g:~~!~':"to~:glve"~'~e ~propervertieal':play:to ~he i,,:.S 
shaft assembly~ ~.s et ::screw: (7)~:-.is ,t~ight ene~:.ag~:i.ns~ :t h~ :: flattened 'side :~ ~:''' 

manner::, first, loosen-:the-.:k~eper'~,scr@w (19)in' pi'V6~-adJuSti~"~nUt(!8~ 
and wi~hthe contact Ch~mber~:cap screwedt~ghtly~-t:um the ~met@r over " 
so thatthe top .ofthe :sh~ft"r~sts ~n:i!the-bottOm of~thec°ap~ ~~ The"ipiv~t :~: 
is then lov~ered onto the~"p~vot bear~r~ :!~hus:a$~rbing 'all vertical play 
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in the meter. Set screw (7) ~'-in the yoke~s then~ti~ghtened sufficient.ly 
to hold the pivot:: in place:and~the pi~t-a~u~st~ng.,:nut (ia)~?n the pivot 
is then tightened agaznst the yoke,, ~et. screw (7) ~ In:,the~yoke is then 
lcosened slightly and the pivot adjusting nut (18) turned t 9 ~the right 
one-quarter of ~a turn~: Wi~h th'e <~pi~t-ad~usting~nuti:in th~'S<"position , 
the keeper screw is firmly tightened, thus locking the nut, and the set 
screw in the yOk@: again~;tightened. ~,,T~ '~adjustment~ pro~des '(~+8 of an 
inch end play which has been. fouhd~to~;~e~,the~pro~r ~: amo~t :for ~he shaft 
assembly. Since the met~@r~ s' alway: rated with~this amour Of pl~, it 
• s essential that this prOCedure in adjustmsmt be strictly observed when 
installing a new pivot~ or,~;hen the ~int:wears-do~o ~ ~ 

With the meter adJ~ 
moved from the Contact c 
worm shaft after which-t 
points are next placed 
placed With the: shaft i~ 
spin teSto ' :If, with a n 

y is then 
ted to a 
or more, 

without binding or stop~ sp may 
then be replaced and the meter considered in proper adjustment, 

.... ~'?,',.~:"! .. ,:, ,~ ......... 

The meter thus assembled is then suspended on a hanger with the 
tail piece adjusted with' the vane~c~a~ing ) par- 
allel with the iyoke, The ass~iy: iS then bal- 
ance weight alo~ the slot to the desired puu±~w,. 

Operation and care o 
meters. - The operation o 
of precision, will largel 
While the design,-materia ~ ~ ... . 
tore contributing to its :successfui.,~ope@at~on,:~theywill ~t prevent 
errors d~-,eto, ~ improper care of the. i~tr~ment & ~-aChfi~eldman is there- 
fore urged to exert.eve~;~effort.'in on- 
dition but in so.do.:he should not to 
affect therating off%he in%t~ent, m- 
self as to the condition Of the;met~ re 
and after e ach measurament':with regard to- the~following details: 

(1) Proper balance, :if used from a"cab!e ~spension~ ~ ..... 

'AI-I Meters leaving the Washington Office :are~:bal- 
anced by adjusting the balance w eight "on thetail~,~iece 
without a l'eadwire I being ~ conne6ted to the~ binding ~St 
on ~I the contact chamber. This~-l'ead wi~; should:be:~ex -- 
ible ............... " ~ effough so that it w i l l  not Int'erfere ~ith the free 
swinging of'the meter~on"the hanger/:.n6r p~event ~, t~e 
meter from assuming a .horizontKi positio.n when it comes 
to rest. It should not be so long as to touch the cups 
whenthe meter is horizontai:and the top~ O f~ the ~er' 
pushed ahead as far as possible~ .Both the weight 
hanger screw and the .meter hanger screw should be 
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replaced, if~ badly worn as~ the. wear in ~either.~may i~.cause~ .... 
~ ~enough( friction~.~,~ p~event the~teri~ from ........... ~ ~ i~ ~..~ ., .~ 

W~ 

pc 

he 
a~ 

( 3 )  ~ True s h a f t  ~ e n t .  ~: ~'~ ~:~ . . . . . .  : . . . . . . .  ~ ~ ' ~  

meterl ~i~. 
wheel, 
raising 

. the cups ~ ~'r~, the~ ~ 

~ rater ~ h 

to w~cn .is fastened the inner ec~es of the cups~, ~ it ~:~'°~ 
can he'observed whether or.not the~ shaft is b~t. In %'~ i 
addition~to~t~ test, t~he ~ent of th~e~shaft in_ 

@ 

w~ 

f%er. every, dlsckar~e measur~ner~ 
and pi~t b ear~g s ho~ ~" be t ho~1~ 
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with 
frac 
frac 
ahd 

" e ~  

cont 
to mar: the" and::the ~::: 
shaft,assam ,~ 'OCcaslon- 

T ]/ 

fromthe housin~?by~%heengineer:~In th~ field.' ~No ~.~ !~ 
m e t e r  ~' Shou ld  e~rerl be,, p a c k e d  ,o r t r a n E  
pivot ;b earing:/~ estimg on'the.!., pi~it~ ~ _ 
possessing the bucket-ralsing features should always 
have the cups raised by means of the bucket-raising nut 
and those not possessing'~his ~ feature '~ Should ~' have~the 
pivot rmmo~ed and the cups h~Id in place by a d~mmy 

" I!.~" ev; a s 
• S e 

Cleaning~ oiling, and-ins rt~mg n ~prt i 

i 

@M 

merit. If at anyt r 
partwhile in%he 
tested afterwards forthe proper adjustment, Add~~ 
tional precaution should be takenif~it~-~is found neC- 
essary to replace. the contact Chember cap, as'all caps .... 
do ~ot:screwint0 the chamber to ,~the,same,fixed~depth. 
The reason for thiS~iS that during high velocities'the- 
caps become-worh~..bythe head of the Shaft ~riding O~ ~- 
the cap and" it occasionally b~comes~nece'ssa~to ~r~ 
face the c~p when the meter is being repa~red,'~/ Before 
a new cap is tightened into the contact chamber, the 
pivot should always be l~ered , or t~heCu~ released 
by lowering the bucket-raising nut, as the head of the 
shaft may be brbught~%obear against the cap with;suf- 
ficient pressure -to either bend or throw the:shaft out 
of alignment. For lubricating purposes ~the highest 

i 
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gr.ade 
In~.er~ 
of.: the 

r" ~' t~¢o,r,~the ;Geologlcal 
Surv. ey, r,t ype-::A~, mete~ i t,~: ,iS ~'ath@~id:iTf41cUl~:etO.}~ret'aln i., 
oil,~1,~in, ,the.i~ c ont act.i chamber.;, unless !!a°: definlt.e .p~cedure 
~.is fOilo~ed,:in addi~ilt~e~oil.ki~This is~;:acc_omplished " 

by,,. ~remo~ving.j~ he <contact1: ch smbert and filling{: it~ with,~ oil 

• the ~-ca R ~: is...~ tight .~ in,o,.th:e~ Chamb e~.~>:, ~The meter is~ then~: in- 
verted and:~the chamber:,reRlaced.15~.~After ~%.he:9,me%er~ has ~-<> 

.... ~.~ 

deep ~ water. ,~ . " ..... ' . . . . . . . . . .  ~ . . . . . . . .  ~ . . . . . . . . . .  , 

..Standard requirements for.:operation.- ~ r,r,~.~:~,~, ~::~: 

..... ~ ":The c~ r determining the con~.~tion ...... 
of the meter is the so-called spin test and on~yby 
the correct interpretation: O.f/the- resul, t 
is the condition of the meter definitaly 

p .~e 
c 
t 
c 

.... o 

aRRreciable~ effect,: of. mechanical~-r esistence .~ in~, the< 
meter~ Therefore .............................. 

..... test for ~velociti 
~ o  indicate wheth 

satisfact@, ry ~ ndit ion for:. me asu~:~alL excePt,:~ very 
w velocitSes~and asa matter~iof, fact,~.a.<meter ..that 
I ! spinone ~e- w~.ll,:~msasu~i~,velocit~e~s"a~ve ione 

.~.foot per-se.~nd without ia.pprec~able :error.,. .,:. ~.~-~../ 

. . as. the, velocity decreases the motive.: power~ also 

second, the .dlfference~ between:the motive ~power~,andi~ 
:..the! mechanical;resistance o.f::the meter becomes very~ 
small,: Forothie.reason~ a~ me ter?:should be !n:. excellent 

lO 
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- adjustment:: and.spin~at least. ~z~ minutes when veloci- ,.~':.~ .,, :,:.'!i. 
._... - ties:, below ~.6 of: a foot,::per isecond. I ara', measured.. -~ .- ~,_ 

623 .(zomb.~nation) type meter~- .,. T~,:..62..3 ~(combinatlon) type~.met,er 
wries f~o m the 6~.. or type A meter:only.:~in:J~he:.i&onst~ti~n~of~i&~e: of 
its. integral .part s..~, Although t he~, parts,~ o f~ .the 623 type~ meter :have neve~ ~.~ 
been, standardized# ..:s eveval: o f.: t hem ~v~..: bee~, greatly~ imp~ved: from ~ :t ~ma-.. 
zo %ime..and: as.a: ~.res.ult~ the meter,~ has become, more durable~ and..; sensi-. '~ ". '~ 
tive. :,~ The, tail- piece, and: the-, bucket @heeli are .e ssentially,,the :same ,as~ . 
in improved type., s. ~,~, Thayoke is:,. slightly,,:,different,,~in ' shape~and:.con-: ~:. 
tains ia- shorter.~il ~=~iece~ extension. It~ is made e.ither v:ith~ or ~wlth- • 
out a~-round, threaded~ socket,, sit.uated~ on!i~'top ofi,.the.iupper arm.i~ ,This:~ - 
socket provides, a means, for suspending the meter~from:the end of:::the 
wading-rod and when not. in use: is protected,:by~means, of,~ a; knurled~ cap.'~. 
A Yoke'-'..containing this socket ~ ~s k~n. as t~ ~amed "~.' :. 
after C.~ C. Covert former ~district engineer. 
Survey) and was dev.eloPedprlmarily:to assist,in measuring~ 
water beneath ice cover. Two:interchangeable contact chambers are 

accomplish, this result .e Very f-iftG~v~luti'on ~ f ~.-t he" ~-~r~" ";'TheY, ~ new - ~-' 
est development inthe shaft is..a ~, stainless Steel~one-piece construc.-:~...~ 
tiQn,, threaded at the~ upper: end to: carry, either the knife~ ~ blade, use~ ~,!~ 
in contacting each revolution or the worm which 
gear, .The lower end..of.the shaft~ instead~.Of'sc 
wheel hub,, as is the: case inthetype:A~meter, is dri~ed and, threaded 
to.~screw directlyontoLthe::upper end~:of the~:hub, i thus holding~the:~,_ , - 
bucket ~wheel in place, ~; The.~bucket-wheel~ihub iis~:~ similarly' in construction 
to @hat of the,~type A meter in%hat it~e~closes.,the:~pivotbesri~, and,~,~,,: .~ 
carries the bucket-raising nut~ • The pivot is!~,~carriediiby a ,pivot • house" !~--~J 
ing w.hich iis drilled .and threaded. The_~pivot~!~is~Ltumed"~.down ~at the~. :: ~ 
point-end thus producing a~. shoulder, a ishortl.distance ifrom~the point, ~', .~ .~ 
The enlarged diameter of the :plv~t.is threaded .throu~hout~.t6. fit"the ~ ." 
pivot housing, and carries a,~small iock-nut-whi, ~t~,;from,-.,.,- 
turning-.in the housing,, The pivot~.is~.ground~ ~ ~n an" ' 
angle of 60 degrees and t~e pivot-bearing on an.:angle of :~75:degrees~ 
the bearing, being_, slightly rounded at the apex. 

• ~-The procedure of;ass~mbl i't,~ -i~ 
for vez~ical-play is-essentially%he same.-a s Tor~the .i622~and 622 A, 
types. In the assembling themain~dif.ference~is thstshe~bucket wheeii:-~ ' 
is held.' in place ~by the shaft instead ofi~by~a~,~separate nut. anti, when 
the shaft assembly, is:placed :in:~thei:.~yoke~:the ,. shaft, must' be :passed,~.. 
through the hole inthe ,upper arm: from underneath,: In adJusting~fof 
the vertical play, ': the'io ck ~nut:-.~v~ich !holds : the pivo t, fc st in th'e pivot 
housing is loosened ~ and,.' turned Ba~k~everal, threads: ,The' meter is.then 
turned ~. ove~ on~'t he capwith~the shaft.~resting in ~a.~;vertical position~ ~ -~ ,, 
Follovzing this~:the pivot is '.screwed down ~until~ all vertical'pla~ iS:.i 
taken up and: the;, shoulder on. the pi~t :housingis resting snugly:! against 
the yoke. T.he plvot-is~then backed off one-thirdof .a turn which pro- 
vides~ the- proper vertical play,, and!the .lock nut securely,' fastened.~ , 

-. 
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The same precautionary :s/teps~.a#~discussed,~,ur~er:"Operation~.~ar~ ~ care of " 
the 622 and ty~e~.,A,,~,rs" ~should~be~observe@~f0r .the%2S~t~!meter~ " 

wate: 

lation must .be~ es%ablisHed between~ ~he ..... • .... ~ .... ~ ~ ~ ..... " ~' ~ s peed,~, of~ ~the~ ro~r~ and,., the ~vel~- ~ 
cit y ~o f~t~he ~watar~cs 
this..-melation ~ isTknc 
one .standard,,rating 
make ~hut o w i n g  
can n o t .  b e .  u se .  
s a m e  m e t e r  i f :  ~ 
d i f f e r e n t  s ~ z e  
dif~eren~ posl 
For the ~eas0n 
ally rated~witha/~t~ndard su spension~andi~,co effi, cie~s are 
by which! ~ rstings ,'. for ~ other: s uspensiens~ay.~:be~.CO~ @d,~: ~ 

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

• The National ,Bureau-:~,of,,, S~andards~ current.~ime~ter~ratin~-sta%ion. ~-~°~: 
The meter , rating s~tation;operated ~byi!~t~he ~Nationalo~Bureau of~Star~ards0~ ~ ~.~ ..... 
in Washington consi~s.~of~a reinforced ~Concrete~'basiu':.AO0 f%~long~ "~'~-:~~"~.~ " 
6 ft.:,wide.and .6 ft,~:~,deep~ ~ :~,V.ocated~on,~,each,sfdeand~extendlr~o#er:~,~i: ~, .~= ...... 
the anti, re length,~ ........ ~ctri~ally~' ! 
driven rating ~car.e ~ r l o u s - ~  ~ ~ ~' 

the actua~,,velocity of~".~he .moving 
tance ,it travels ~ in ~a ~- given .time, ..... This is ~accomplished~.by~means of a ........ 

lutio~s per second~and,~-the~:~.blocity of~mo~ment~,through~the~water~fo~0:~,i~.~:~ 
the range of ,velocities~to be~eacount.ered. ~=~Practica1~ considerations ...... '~ 
usually!limit :the~,rati~gs~t0~!velc~itles ~ing f~m-~one-tenth~of~~.a . :~!.,~. ; 
foot per isecond ~to :about ~,15 ~"fee~t '~per ~.se~nd~althougl 
can be .operated at/~both ~ighe~a nd ~lower:~ speed~,~: i 

Current Meter Ratings. - After currant meters a r e  rated~6y the 
National Buresm of~ Standards:.,~they are,~r~turned't< 
vey~ the meters,~goi~g directly~to:~the ~ Divis.io~o: 
The blueprints ,of.~'t~he - rat~mg.s~aretransmitted~,~by 
Nat ions/~Bu~eau ~o f Standards ,;~..~o;:~t he Dire ct0r-~e f:~ he,Geological Sur~ey~! ' ~ ~i 
and then~Teferr~d to~:t~he~!~Water/Res0~urces:!Branch. ~hese,~ra~ings ~ show~ ,-. ~ ,a 
the plott~g.,of eachi!.in~ivldual,~.:~zun~made~-..~n the irating.~fl~.~: and ~-are~-:~i~_~ ~ ~ 
plotted at two s~les.~with~the T.ev~utio~s!~per~.isecond.i~of the rotor~as .:.. : 
the ordinate and~:t~he velocity ~motion~;i~ feet,.:pe rsec0nd a s~the ,: ~ :/~-~. 
absc~ssa~ -The ~observ~tlons f~.~r,~iveloclties ~: eorrespondlng::!to ~One~revc~ .... :: ~- 
lut ion :pe r S ecend :o r ~']~ ss~are ~-plot~ed at ..a~larger ~ scale~!~han ~t he velo- ~ 
cities greater:than ~those ?~cerresponding:~to;one :,re~lution per sec~nd~ .... 
The~o~alues • u s e d  i n  plot~i~g~:are~the results, of,~-the~.run~:in~each direc-, 
tion, eonsequ~tly t~hese ~elues .are ':plotted~:in,~palrs~, t~o.~points, for • : 
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each .double run. Theoretically,~ .the~rotor.~ of the m.ete.r.%.passing.!..ever a~, 
given, distance s ho~d~ revolve the ~ ame ~;~u~er; o~ ~,::time s" reg~rdle ss ~ o f  ~ " 

~' " ' Oti'o ~i c~i'" it ~tb.lturn. ,-/T~is' '~S "i r~ ~ any variation in.t,he, velocity of m n , .  . . . .  ~ , .  ~ ., ~ :  . . - : , ._ :  ~:) 
usually ,f~und to b e awurox~mately, true~for t he, higner.~veAo,cx~y.~.r~xngs~' 
but for lower, veloc~ty/~ rati~gs ~hei~i, fri~tion of. the ~inst~mment ,~ceases~.to" 

~'~+.~,~=+.~Iv ~n me.centare with the decrease:in' rotation of 

coordinates be.cause.~a . sma l l .  amount%f,.~velocit~ _ 

second ,ar~lessi .by~o .ne~ straight li~ 

e e 

are :necessa~,J to a.ccurately, express .the 

The rating tables are prepared in 
where the procedure is as follows: The rating 
prapar.e.d a t~,t~e~ 
ascertai~n if" th~ 

Branch~  !- ,~. " .... 
curves "or diagrams as 

- . . 

in Slope as the 
those points a r ~  ~ , - ~  ............ ~ .... --'~ 9~-206 
second and velocities are tabulated on Form c~~,~A ~study~,of' the~se 
tabulated values iq then made to ascertaln~If any'off,thee'rating ta 
on file are sufficiently close to these values so that an existing 
table .can be ~t~sed ,without ~ appreciable error~.! -There; are ~' now -on ~f ile 
several hundred current meter rating tables and a system~has~been de~: i,' 
vised whereby it is easy to select a table corresponding to any individ- 
ual ~rating if such a~table , is available. ~ A ne w~t~ablelis ~c°mpmted~'~£f no 
table is f~d •that is suf.ficientl'y ~,~close to:the ,tabulated ~values.~ .~In " 
general, it should be noted that errors in rs~Lng the stop watch in 
making current meter measurements are .considerablygreater. ~,~han t~d 
error incurred i~ .using'~ra.ting tables taken f.rom:the/existlr4~'file~ ~" 

,l~structions ~for ~@~ent o f  ~,current:~mete~-. ~ ,-'~ 
is transmitted by the district office to Washingtor 
ing, a special mimeograph form letter in triplicate is filled out set- 

. .number o f . m e t e r , ' - . s e r i a ! .  ~ n ~ e r  .o f. , , the..co n ? a c  t c n ~ e r s ,  ~ a.na ,~ n,e  a ~ s ~ r ~ .  
of Sice ownership,.- A. brief~ st@foment is'~also.~ gxven regaral~g / ~;ne ~.~s' 
sary repa "~rs ,whichuere considered .~eeded,and~the ~suspensxons .~or wnxcn ~ 
ratings are desir.e~~ ~ Sh~pplr~ anti'bill..Ir~g,, instructions must ~ ~also be ,~ • 
shown which inc.~t~le .the.addresa.to whieh .the meter, is: to'~ l~e .retu~ed .. 

and the appropriation and allotment to whichany char~es'-ere to, b~ made~" 
The meter, when returned to the district office, is accompanied by two 
copies of Form 9~'.J~Sa which shows the itemized charges for the costs of 
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~ s ; ~ : ~ . , ~  ar~,  ,and the ~bor.;charges,~.Tdr'work~do~ by'~the~Div~s~6nl. 
new. _ ~ ~.~..,and ~.tes~.~ne~,.the~, meter.~ : On ~ t his,, form ........ ........ .re air_~ .- - ' ..... . , ,  of Fi°Id. ,~ui~. in.. p .......... ,- " ,' ; ~,"t:o ' " 

.. _ .- ~ _L,.,__.,,of,.the-~et, ers;,,v~n:? resdy.,,for,~hipmen~ . 
is a-Aso, s~own. ~ne..'spmn':u ~ ......... ~ " " ' ' ~ "i ~ ' 
the field.": ! .~pon .receipt::of..'! the~,me, ter:by,.:~he'~H i s~rict-offic e~:,~the~ or g-:" 

examined by:an engineer in t.he~,Water :iReso~rces:~,Mrancn, ,.. an~.:,.m~s-:~,,~ ~n~mon~,:,. ~, ;.~. 

• ..... " ..... -~---- --~.to "~hich m "v have been added,commen ..... 

The meter,, .vith<:one copy:of the.~l~ ter:of"~transml%~ai~~ms~nen sen~'.. ~.~ 
the ~Di,vlsi~n .of Field::~.Equi~ment'~'%'.~:::The::~meter :is'~:~g ive~ an,i'~tial',.:spln ~'!i'/~!ii ' 
test :'(by'mechanical me ~s),~and,~carefullY isled!' i~:the~Di~s'aio_n~o~::il 

• - ~ where all.mecessary,,r pa ~ o ~ , : p ~  Fme!d ,Equipment, .... ~" ' . .~.: ',~ ~: ona~ ~:BU~ -~' 
class, .condition :~are .,~de." ~ The~meter is %h~ sent-%0 ,..%he~ Nat~ 
eau of Standards for rating#' ~fter.:.~hich i:it ."is~ ~'returned tO the~Division - 
of Field Equipment for another spin test before being returned to the 

district-..en~Ineer, - '! ~ !" "'~ :: ":~': "- ..... ': ~ ~ ~ ~ ' '~'~/'"~ 

tant.tests marie-to the. meter ~during a n d  after repairing-and: before ~he~- 

meter is rated,:~.are as .follows: ........ ~ ~ :"": ~: ~':" ~": ';'II~~'~ ~ 

" : . . . . . .  s they perly Cups re,test~ed':to-as ure that ~repro :balanced ~',-' 
~h ~tate in one.~:plane. ' ~ ~. and that the-c • s .... ~c 

The :shaft is t ested~to s~e that it !is:perfectly.~strei~ highland" in -/.~.::' 

proper ali@~ment. .... .. :: " 

The axis~Of t:he meter yoke a~ ~a'il~.~.Diece is tested~,~'iassure'that:'~ 
it .is y~rpendi~ular to the shaft i e:bout which tlhe cups roZate, J' . ". 

The ~:Cylindric,al ~:::io lo~r bearing is tested-to S ee.~t hat-i:it~: ~ 

has not ~orn sufficiently.to allo~ excessive side play.,~: :~:"J~ :~~ ~-~ 

The bearing lug in.t] 

o.f ~:.we at.. . . . . . .  . 

i~. i•After ',the meter :is ra~ed .rid ~etu=ed" b~the'~Nat£Oml~Bureau"°f ~ ! ' 
s,tandards: i~t is gi~¢i:a-i~in ,test. ~a~:it s~.genera!?.eondit:~on:i: £e-,?observe@ ~'~" ~" 
for.~f~ects of possible in-~uriesl °r d~ages~wl~Ich'my'::hav~:~:°ccur~ed sub" ~" 
Sein~Uen$ ~ to preparlng the.~:~:.,ete~:, for i:rating. ~ If the:, m'eter~:~, ~ ears~''.to~~b~e~'~ 

ing~ .the ,p~vo~ ana Dearxng.'are carexu~.-~-~#: ~ .... 
the meter~ gi,ven a /inal.~spin test~ after, which-,it ia~ returned: ~o:-~the ":~ '~:~": 

district engineer, ~. .... - = " "~'' .... + :~:~ "" . 

. . . .  ° . 


