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Subject: Flow character is t ics  of a 12-icch Tgpe "TI1 Superior 
i r r iga t ion  meter. 

To d e t c r d c e  tho regis t ra t ion  accuracy of and the head lass fo r  a 
12-inch Type "T" Superior impeUer water meter. 

1. This meter w i l l  require  regis t ra t ion  correction as evidenced 
by a 9- t o  15-percent low reg i s t r a t ion  i n  the flow range of 1.4 t o  9.0 
cubic f e e t  per second ( ~ i g u r e  4). This meter &&ould not be used i n  
f i e l d  ins-t;allations -anti1 the low regis t ra t ion  i s  comectea.. Correction 
might be accomplished by c h ~ i r g  the gem ra t io ,  d t e r i n g  the impsuer 
design, or  using a smaller throat section and riecreasing the radius of 
thb meter casting t o  f i t  t h i s  Lhroat section. 

2. The head l a s e  through t h i s  meter .is negllgihle ( ~ i g u r e  4). 

THE INVESTIGATION 

Description of the Superior I r r iga t ion  Meter 

The rueLer tested, Ser ia l  No. 598, was manufactured by the Superior 
Lrrigation Meter Cmpany, San, Juan, Texas, and wag loaned on June 30, 
1947, t o  the  Bureau of ~eclsltsa'.tdon by the W. T. Liston Company, Miseion, 
Texas, a dis tr ibut ing agent f o r  Superlar meters. Lateet information 
imlicates tha t  the Superior Irrigation Company has diseolved, and the 
manufacturing r i g h t s  m e  now held by %he Peerless Equipanent Company, 
2U7 East 25th Slzeet ,  Los Angeles U, Cdiforntc. 

These impeller meters have been made In two types, a horizontal 
"TIt type and a ver t ica l  "S" type. Diagramic imt\r+llatjlon sketches of 
both types are shown i n  Figure 1. The meter tested was Tgpe "T." The 
meter includes a three-bladed impeller held In the center of the  sonmete 



the t o p  of the concrete pipe. The revolutions of the  Impeller a re  
transmitted by a worm gear and a ve r t i ca l  shaft  *through a pressure- 
stuffing box t o  the register, which records t o  one-thousandth,of an 
acre-foot t o  six d i g i t s  i n  l ine,  An addit ioaal ' rotat ing pointer 
i td ica tes  tenths of the  nmR'17eat d i g i t  t o  enable recordings t o  one 
ten-thousandth of an m e - f o o t .  The main Frame i s  of cas t  'won and 
wrought Iron. The instrument pa r t s  a re  of 'brass and'oaL;her m t ~ t ~ i a l s  
that r e s l s t  corrosion. The meter is assembled i n  one unit tha t  is 
eas i ly  released and removed for hspection. A satisf ac tmy  water 
seal i s  obtained between the meter unit and the mountin& r i ~ g  by 
using a waterproofed 1/4-inch diameter f ibe r  rope. The older model 
meterrs were attached t o  the mounting r ing  (grouted t o  the  concrete 
pipe) by means of 8- bronze cap slcrews which usually necessitated 
waking under water t o  remove t h e  meter $or inspection. The la te r  
model meters, l l ko  the  one tested,  were improved i n  this ~espect . .  
The cap screws were replaced by a quick acting clazap actuated by a 
l o w  T-handled wrench, eaabl iw the  m t e r  t o  be ins ta l led  and removed 
without workix  under w a t e r ,  Tkre cyl indrical  lower surface of the  
meter casting w s s  coinciaentw3th the inside surface o f  the 12-inch 
concrete pipe ( ~ i g u r e  2). ~ h u s ,  no throat  section was necessary for 
thie  t e s t  instaJJ.ation. A12-inch throat  section is recommended i f  
th is  meter 1s used i n  larger than  12-inch concrete pipe ,l$es (Figure 1 ) .  
The throat section w i l l  increase the head loss  through the  'mteri13g 
section. 

The manufacturer st s tes  t h a t  the meter wlll operate satisf a C t t ~ i l 3  
under 20 f e e t  of wator pressure. The concrete pipe i n  which the meter 
i~ placed muet flow full of w a t e r .  All Superior meters are  more or  l e s s  
tamper proof ., They m e  provided with a heavy, cast-iron cover thz3 can 
be securely locked i n  place. A smdl opening i n  the cover over the  
regis te r  permits readings without the poss ib i l i ty  of tampering with the 
t a l l y  mechani~m. To insure 1ong.metar l i f e  and maximum efficiency, tie 
meter qhould be removed and inspected at l e a s t  once each year, and 
clewad an& oi led  i f  necessary, !Che meter should be kept free of weeds, 
noes, or omer  t rash  which accumulates around the impeller. Long moss 
stre81llers occasionally stop the meter by wrapping around t he  exposed 
part of tho ahaft. Where the depth of cover on the concrete pipe l i n e  
i s  24 t o  28 inches, the  meter i s  bu i l t  i n to  a 3-foct length of concrete 
pipe ( ~ i g u r e  1). Wfiere the cover on the  concrete pipe l i n e  i s  30 t o  38 
inches, the meter tube is lengthened t o  48 inches by adding a 12-inch 
length t o  the  upper par t  of t h e  meter shell. %is allows the meter head 
to stand ab6ve the ground surface. The approximate cost  for the  Type 
'IT" meter ins t a l l a t ion  w a s  $130 i n  1947. 



I'he t e s t  meter w a s  instal led i n  a 30-foot length of 12-inch concrete 
pipe between a 4- by 4- by 8.=foot hQh head box and a 4- by 2- by 4-foot 
high tail box with overflow a t  the top ( ~ i g u r e  3). The purpose of the 
tail  box was t o  ~:wme that the concrete pipe l ine  flowed f U .  The 
Location of the meter i n  the pipe ~ e l a t i v e  t o  the head box (Figure 3) 

$ was choeeri t o  provide unifarm velocity distribution at the meter 
impeller. The pipe ontrance at the head box m romded t o  ass i s t  i n  
uniform flow. Flow was supplied t o  the head box by a 12-inch pump. 
The discharge vas measured by calibrated ventrrri meters placed i n  the 
pump discharge line. 

Four-tap piezarmeter rings were  inetalled Inmediately upatream and 
downstrean from the 'meter;. A th i rd  four-tap piezameter r ing w a s  
inetalled 3 fee t  downstream f i a ~  the meter t o  make certain the head 
loss  ,as measured. lh taking data, appraxlmately 30-minute runs were 
made, the exact time being recorded By stop watch. e a r n  the drop in 
~ e e e u r e  obtained f rcxn  the piezcuneter readings was eubtracted the 1066 

due t o  fr ict ion.  This pipe ,Erictional loss  was analytically determined 
by using Scobeyle farmula: 

!The value used far Ce & 0.345 as recamne- by the Bureau of 
Reclamation Manual, Volume IX. . , 

Teat Bea;ll.t s 

The meter registrat ion accuracy was 85 t o  91 percent in a flow rarrge 
of 1.4 to 9.0 cubic f ee t  per second (3l@zre 4). After the r eg l eea t i on  
accuraoy carve war, obtained, the meter wae removed and dl~ma~tled to 
check f o r  any rrechaaicd deficiencies. We v e r t i c d  drive ah& w a ~  
.gocung eolmewrhat, and bound s l l @ ~ t l y  In fAe uppar bemlng, This was 
c m e c t e d  aPd the metar cleaned and lubricated. Additional regletre- 
tiop accurac y data were taken, clIld the remulte ahwed nssllglble 
lqroreaasnt (~Qguce 4). The test e e t - 6  checked tharougkly for  
leaks end n a ~ e  were formd. There? are, aa stated In -nCcmcl~ione, " 
parsgraph 1, t h l e  netar l a  mrrratiaiaotary far field w e  until the 
low regletration is ccrrreoted, The head lons for the metar i s  l o w  

a and is  Shawn in]Brigure 4. 



~"PP'Y 

- 
TYPE "SW-Vrrfical, tofal-flow mrfrr,  ~nstallafion rbows simpIr farm Jrlivc.ry front undrrground pi@ supply systrm, wring 
alfalfa r~alt-r oullc*~ ~ a f c .  

I a t e  Well 

TYPE * T ' - H ~ ~ i r o n t o l .  fo ld- f low m t t n ,  installation u b s  sim)lr farm d r l i ~ ~ r r y  i r o n  unJrrgronnJ jib ru)ply iyw 
Mry dm br wstd from u b n  csnols and for Pi@ distribution. 



View from Upstream Showing the Coincidence 

of the  Concrete Pipe Inside Surface with 

the  Meter Casting Cylindricd. Surface. 





C A L I B R A T I O N  C U R V E S  
12" S U P E R I O R  " T "  M E T E R  

Note: Met21 instlalled i 
\without t h r o a t  


