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ABSTRACT

A Flscher PDrter punched tape water flow meter and recorder for

use in.12-in. pipe was studied in the hydraulic laboratory. This is a
tapered-tube variable-area-type meter-of 0.7 to 7.0 cfs capacity. The
meter records by punching coded holes in paper tape, The meterwas”

- developed to provide automatic billing to the water user by computer
processmg of punched tape. When suitably calibrated, meter accuracy
varies from about T 3.6% at 0.7 cfs to about T 0.6% at 7.0 cfs. Head
‘losses were measured for the meter and varied from about 3.0 ft of

T water head at 0.7 cfs to about 6.0 ft at 7.0 c¢fs. The head losses for

‘the meter tube alone varied from about 0.03 ft of water at 0.7 cfs to
‘about 2.3 ft of water at 7.0 cfs. The float responded well to changes
- of discharge and was stable.to within 1 punched coding unit for discharges

.set during tests. Laboratory experience with this 1 meter indicatedno

- ‘apparent operational difficulties except that an air-water mixture flow-
-ing through the meter produced shaking and vibration. No long or con-
tinuous operating tests were: performed to determme dependability -or.

'ruggedness of. constructmn. :

DESCRIPTORS—— rrhydrauhcs/ "‘dlscharge measurement/ water delw-‘-f’"
. _-ery/ water measurement/ errors/ *water meters/ water metering/
. digital recording. systems/ ‘“head losses/ punched paper tapes/ flow -

“meters/ calibrations i
CIDENTIFIERS-- varlable area meter/ F1scher Porter fiow meter/
.- product evaluation. -
_FOR UNITED STATES GOVERNMENT USE ONLY
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LABORATORY STUDY OF A FISCHER- PORTER PUNCHED TAPE
WATER FLOW METER AND RECORDER

SUMMARY

Flscher-Porter punched tape water flow meter and recorder,

No. 6410A1950A1 for use with nominal 12-inch pipe, was tested in |

' the Hydraulics Laboratory at the request of Region 2 and the Canals
~ Branch, Office of Chief Engineer. This meter was developed to -
provide records of irrigation water delivery punched on paper tape

s for: automat1c accou.ntmg and b1111ng of water users.

The meter isa tapered tube ‘variable- area -type ﬂowmeter in whs.ch
" a "meter float" (actually a weight) rides in the flow passing through

o a tapered "flow tube,' Figures 1 and 2, The meter we1ght has a

. ''drive rack'" extenqlon that engages gears to position a "coding disc- -
" for punching of the tape when the action 13 initiated by a battery- \«\ :
energ1zed and clock -driven cam. , :

The meter was 1nsta11ed in the lal)orator}r Just downstream: frorn a
.. mitéred elbow, similarto the Type ""A" delivery for the ‘Westlands
. Water District.’. After-the meter installation and performance were
L ehecked cahbratlon and hea.d loss tests were conducted :

The meter passed more water than given in the Fischer- Porter cor- -

' “reélation table for discharges less than 4.5 cfs {cubic feet per second)
o dvesy overreg1stered and underregistered for discharges more than
- 4,5 cfs. The maximum deviation for both overregistration and under-.

- .registration was about 5 percent. ‘However, the laboratory calibra--

« -tion’'tests showed that the accuracy of the meter varied from about

~...plus or minus 3,6 percent at 0.7 cfs to about plus or mmus 0 6 per- -
=nt at T 0 cfs.k : . _ . o

‘:.-*Head 1055es determmed t‘or the ﬂow.'.r meter varled from about

4118, 0hfeet of .water at 0,7 ‘cfs to about 6.°0 feet of water at 7.0 cfs. e
© . Thege losses are cons1dered hlgh as’ compared to. losses for other R
' ':metera of 51m11ar capac1ty ‘ S . : .




Head losses were also determined for the meter tube alone, i.e.,

- the flow tube and the meter float were removed, Figure 2. The
head losses for the meter tube alone varied from about 0,03 feet
of water at 0.7 cfs to about 2.3 feet of water at 7.0 cfs.

-_After the calibration and head loss tests were completed, the .. =
' 'metering élements of the meter were inspected. Minor deposits
of foreign material from the water.were found on the drive rack, *
lower float extension, in the lower float extension bearing, and
on the upper outside of the flow tube.

_ The significance of these deposits, coénsidering the short testing
- ‘period-and the fact that relatively clean laboratory water was used,
- 'is not known. - S . ' ' '

Throughout all the operational tests, for discharges selected within:
" the €.7- to 7,0-cfs range of the meter, the float responded well'to
changes in discharge and was stable to within one punched coding .
.. ‘unit for a set discharge. ‘Also, there were no apparent operational
*.difficulties except when an:air-water mixture flowed:through the
~ meter; shaking and vibration resulted. There has not been encugh.
- . experience with these metérs, either in the laboratory or in the
field, to evaluate their:reliability over a period of time. :

i

. INTRODUCTION

- "V'I‘:;hé;pﬁnéhéd. ‘t?:lpé-w.ater-' ﬂowrecorder was developed to fill the
" ‘need:for simplified recording of water use and billing of the water
- user. The punched tape.removed at. regular intervals fromn the

Lo s

_meter, ‘can be fed through a translator and into a.computer for °
.. iprocessing.. The punched tape.unit- of.the meter can be locked to.
- . prevent:meddling without restricting. operating.procedures. Also,
. -using additional equipment, meter readings can be telemeteredto. -
- :a center for‘recording and processing to simplify the mapagement - o

- Basic:Principles of the Meter -
This:water flow ‘meter'is‘a.member:of a class called tapered-tube - .
variable ‘area flow meters which includes devices:such as Bentzel - o
tubes:used to. measurelow velocities and:Rotometers commonly ... -
used!to measure‘discharge ratesin industridl.processes. Fig- 0
ure ‘1 shows a simple Rotometer. . These devices have a:shaped TEE
indicator:weighti(sometimes erroneously called a.meter float) -
upported within aitapered metertube by the flow of theifluid: ~+==




being metered.  The indicator weight {shaped to provide stability
.in the flow) responds to any given rate of flow within the measur-
ing range of the instrument, For each discharge the weight seeks
and attains a unique elevation within the tapered meter tube, In
this position the submerged weight just balances the force of the -
‘upward flow of the fluid being metered. Therefore, the weight "
itself can be used to indicate the discharge. The markings on the"
‘tube can be graduated in any desired measuring units, The annular-
flow passage area between the shaped meter weight and the tapered-
tube walls varies with discharge for both the Bentzel meters and
the Rotometers; they are, .therefore, also properly included inthe
variable area flow meter class. In some variable area flow meters
the position of the meter float'is 1nd1cated by a rod attached to the
‘weight, which, through suitable 11nkage actuates a recorder or
telemetermg dev1ce ' .

&

_-Descrlptton of the Meter

~-The Flscher Porter punched tape recorder isa larger and more
-elaborate form of the usual variable area flow meter. As shown
.in the exploded view in Figure 2, the tapered flow section is labeled
"flow tube.' At the bottom of the flow tube there is a spider- held
bearing: (not shown) through which the "lower float extension'' passes
ito keep the_ 'meter float" centered ‘The "drive rack and upper float
"‘;extensmn mesh with the ""punched tape recorder'' gears. The gears
“convert the up and-down movements of the meter float into a rota-
. - tion of the "coding disc.' The position of the disc determines what
. -‘the: punched tape reading will be when the electrically clock- drlven
* cam initiates the punching sequence at ‘15-minute’ intervals. Dur- -

- ing the, punchmg sequence the coding disciis. temporarlly locked in

- ‘position.  After punching, ‘the coding disc is'released and a].lowed -
. to.follow. the motions of the meter float again. Each punching:isa -
- horizontal line. {as:oriented in Figure 3):of information consisting
L of either.-one or. no: perforatmn 1n each ‘of the Vert1ca1 column ’
'-spaces in the line.” ; - : :

| "'-W,.'.Interpretatlon of Punched Tape .

. The punched" tape is: 1nterpreted as. follows- The larger holes (shown_'

.11n black)‘in-the vertical center column (as. or1ented in Figure 3). are .

~Msprocket. drive or.time holes' that been prepunched in the tape..

o The numbersiprinted-in‘this column are: ‘hours,  Thus,: each: prmted'

' -=‘,horlzonta1 lineiindicates the beginning or:ending of ‘15~-minute time
intervals. The smaller:holes (shown'in. whlte) ‘punched:in the’ black :

colurnns :are’'translator ‘alinement; holes" and.are punched?every y

15meutes. Thef punched tape recorder was' des1gned for ther
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uses a two-place number from 00 to 99, Therefore, the portion of the
tape to the left of the sprocket drive or to the left of the time holes
is not used in this meter except for the left translator alinement holes.

Each of the used decimal channels marked "tens" and "units" in Fig-
ure 3 consists.of four binary columns,  all having values of 0 when not
punched and values of 8, 4, 2, 1, respectively, when punched. These
numbers are printed on the tape. The decimal reading in either the
unit or tens channel is equal to the sum of the punched column values
(see sample values in Figure 3). The discharge is then determined
from:a correlation table furnished with the meter that gives the num-
ber of cubic feet per second (or other units) in terms of the punched
tape readings. For example, all zeros (no punches)} in the 8, 4, 2,
and 1 columns of the tens channel together with a sum of 6 (punched
holes in the 4 and 2 columns) and no punches in the 8 and 1 columns
of the units channel represents a reading of 06 or 0.70 cfs. A sum
of 9 (an 8 and 1 punch in the tens channel) together with'a sum of 8
(an .8 punched in the units channel) represents a reading of 98 or
7.00 cfs. These two discharges are the capacity limits of the meter.
The sample tape also shows an intermediate punched reading of 47
which corresponds to a discharge of 3.10 cfs,

LABORATORY STUDIES

Test Facilities

_Installation. - -The Fischer-Porter punched tape recorder was mstalled
in'a pipeline connected tothe water supply and discharge measure-
. ment system-of the hydraulic laboratory {Figures 4 and 6). The
test facility for the meter included 20 feet of 12- mch-dta.meter
- straight approach-pipe, - a.mitered elbow similar-to that used in.a

- Fype "A" delivery in’‘the Westlands pipe distribution system, ‘the

‘flow meter and a‘pipe:attached-to the 10-3/8-inch-diameter side

o - outlet.of the meter: to: return the. water to. the laboratory supply.

-"§.Checkout ~-The relatmnsh.lp of the punched tape output readmg
-~ *and the discharge scale on the coding disc was checked to assure
* - proper adjustment of the. meter-and to:be sure that no damage had -
.- occurred-to the meter-in: smpment or during installation. ‘Before
' 7 “the'meter tests in the laboratory were begun, the drive. rack (Fig~
- ure.2) was disconnected from the punched tape input. - The dis-

T charge scale on:the, right-hand coding disc (Figure 4C) ‘wasg then

ya positioned:to a:selected discharge reading between 0.7 and 7.0 cfs,'

"'and'the punch was operated to:provide a.tape reading. “These dis-
-: charge:scale’and punched;tape:.readings: were then:compared to
the:table; supphed by:the'manufacturer, The: table and:the labora-.
tory. ‘check of the:punched: tape-and: dlscharge dial scale relation-
‘ship-agreed or was within plus or.minus one-half.unit of:the tape )
R readmg for each selected dlscharge pos1t1on of the d1a1 Therefore, B




' the ‘meter was considered to be in working order after shipment
and laboratory installation.

Pre11m1nary operation. --Short tests conducted throughout the
rated range of the flow meter showed that the float responded
well to changes of discharge in the flecw tube and was stable dur-
‘ing test runs to within one punched coding unit. There were no
‘apparent operational d1ff1cu1t1es in the rated discharge range of

P

0ccurred durmg the per1od of filling the test p1pe11ne with water
‘and: might occur under similar conditions in an irrigation system.
However, there was no apparent permanent detrimental effect

- .on'the meter or punched tape recorder for the few t1mes the air-
“water flow occurred in the laboratory '

L Callbrat10n

' Techmque and data obtamed --Flow through the: meter was meas-
g .ured_ by volumetrically calibrated sets of Venturi meters ranging -
.in size from 6 to 12 inches. The d1scharges indicated by these
o Venturi meters are- ‘accurate to plus or 'minus 0.5 percent. Simul-
taneous'recordings of the punched tape flow meter and Venturi dis-
charges were made by actuating the punch out sequence of the tape
~ recorder while reading the manometer differential of the Venturi
-meter, Thus, the discharges through the Venturi and flow meter
-were measured and indicated within the same time period. Fifty- s
. three points were plotted for determlnmg the calibration Curve A, =~ ..
- “(Figure 5), and each point was: determmed by averag"mg frorn 5to -
.10 punched recordmgs . o

Results of the. cahbratlon —-Nore of the 53 average punched read-
ings versus Venturi discharge readmgs ‘deviated from Curve A
“(Figure 5) bysnore than plus or minus 0,5 of a punch unit at any
discharge in’ {tie: range of the meter. Therefore, the accuracy of: .
- -the punched tape water: flow rneter can be calculated at any dis-
~ charge by applying this deviation to the laboratory calibration.
.. The accuracy varied from-about plus or minus 3.6 percent at
e .‘0 T cfs to about plus or minus 0.6 percent at 7.0 cfs

SN -E'For compar1son with the laboratory ca11brat10n plotted in Fig- _
“.ure 5-as Curve A, ‘the correlation’ table data supplied by Fischer- .
©. " Porter-was plotted.in F1gure 5.as Curve B! "Differences between -

“ thege two curves were used to: compute the percentages of over i
-::and‘under, reglstratlon plotted.in . Figure 5 as Curve C. Inspec- -
‘tion of ‘Curves-A: ‘B, :and:C ‘shows that the table furnished’ by -

. :iFischer-Porter:and: the Jaboratory: ‘calibration.were in good: agree- :
o :ment at: about 4 5cfs and for dlscharges leSS than 1-cfs. The S




-'laooratory cal1hrat1on showed that more water flowed through the .
_meter for discharges above 4.5 cfs than indicated by the table, .
‘and less. water for discharges smaller than 4.5 cfs..

"ﬂHead Loss Tests o ‘ ‘ ﬁ .'

Head losses for ent1re meter, -—The laboratory mstallatmn for
. +head loss measurements was essentially the same as for the cal-
" jbration-tests except that piping and a valve were connected to the -
' 10-inch-diameter outlet of the meter to provide a pressure-head
-on"the delwery flow equal to the head reqmred for the Westlands
Water District. : e

After the: testmg arrangement was. modified in’ preparatlon for head
‘loss measurements, additional calibration data were obtained:for
‘the: dlscharges against the 5 feet of the delivery head or back. pres-
sure, These data confirmed the previous calibration: data in-
Curve A, Figure 5, i.e.; that the back pressure did not effect .

the ca11brat1on of the meter ' 4 LR

_'_'iPlezometers locatedm the 12- and. 10- 3/8 Fineh’ pzpes, ‘as shown
“in the sketch in Figute 6, were used as a gage when the outlet =
..delivery head was set at’ 5 feet, and to measure pressure head
. .differences‘across the flow meter for varmus dlscharges in the
rangeofO 7to7 0 cfs. : ‘ : D

'The pr essure head dlfferences were plotted in Flgure 6 as Curve A
- The:head losses were then computed and plotted in Figure 6 as
Curve B. The difference between the pressure head and the head
- ~loss: curve at a given d1scharge represents the difference in the -
‘velocity heads in the 12- -inch inlet and the 10-3/8-inch outlet -of-
<-the'meter. The head loss varied from about:3, 00 feet of water at
0.7 cfs to about 6. 00 feet of 'water at 7.0.cfs. ‘The head loss for
. the entire meter.does not. approach zero.loss at no flow. This
- apparent. anomaly is explained by the fact. that the meter float
- must be:forced from'the seat at the bottom of the flow tube before . -

. any- apprec1ab1e flow occurs; The meter float we1ghs 50 pounds
...and has-a 7-inch-diameter progected area normal to‘the vertical

‘flow-axis of the meter, A pressure equivalent:to 3'feet. of water

o . ‘head onthis projected. area is, required to 1ift the unsubmerged
" ;meter.float off the bottom seat. ‘Lift-off for the-float when: sub~"

. merged. requires 2,6 feet of water: head. Further'loss is.capsed

‘by:the.contraction: and-expansion of the flow as it passes through- :
" therannular space at'the meter float: (Figure 2). The spider-held

:bearing (Figure B) at: the ‘bottom of the flow'tube contributes to . - o
: ~the head lossiby part1a11y blocking the flow. 'The rlght-angle bend
. eter tube mto the outlet and the fact that ﬂow in the




'bend is further obstructed by the rack and upper front extension also =
sadd to the head loss. Some of the head loss represents. energy required
* to overcome the friction between mechamcal parts. :

i7" Head losses for the meter tube alone. --At the request of Regibh: 2and

the Canals Branch of the Denver Office, head losses were determined .
for flow through the meter tube after the flow tube and meter float

(the shaded parts shown in Figure 2) had been removed. The pres-
sure head differences were measured with the same piezometersused
“in the premous "head loss tests. The same approach and outlet flow
-condltlons and discharge measurmg equipment were also used.

' The pressure head differences measured for the various dlscharces
in the range 0.7 to 7.0 cfs were plotted in F1gure 6 as Curve C, “The
‘headlosses were then computed and plotted in Figure 6 as Curve D.
_Tne difference between the pressure head and head loss curve at a -
given discharge represents the difference in the velocity heads in the
12-inch inlet and the 10-3/8-inch outlet of the meter. The headlosses
~ varied from about 0.03 foot of water at 0.7 cfs to about 2.3 feet of
water at 7.0.cfs. Curve D passes through zero and attains losses.
nearly equal to the values that can be computed for flow through the
~side outlet of a tee. : P :

_Inspectmn of parts removed for meter tubetesgts. —-When the ﬂow s
_tube and the meter float ' were removed in preparatlon for the meter
‘tube loss tests, the meter parts were inspected as a matter of course.

. Minor rust-like deposits were noted on the rack of the upper. float

extension, the lower float extension, and in the float extension bear-
ing. The deposits shown in Figure 7 were easily removed with steel
wool. There was also a thin black deposit 1-1/4 inches wide on the
outside of the flow tube about 1/4 inch down from the top lip, This -

. ‘deposit was tenaciously attached but could be removed by steel wool.
. There was no 1nd1cat1on of corrosmn pitting, or: etch1ng beneath
any of the. depos1ts '

CONCLUSIONS f '

e Based on laboratory experience: of one punched tape water flow o
_._'recorder the following was concluded '

_ Durlng all the: tests there were no apparent operatlonal d1f—-‘
._,-f1cult1es ‘except when an air-water ‘mixture flowed. through the'
meter, mbratmn and shakmg resulted DU '

e ’12 'Ihe float responded Well to changes in: dlscharge and was .
e .t_‘-_fstable to W1th1n one punched codmg unit for a set dlscharge




3. Laboratory calibration '_data showed that the accuracy varied from
about plus or minus 3. 6 percent at 0.7 cfs to about plus or minus
0.6 percent at 7.0 cfs, assuming plus or minus 0, 5 of a punch unit,

4, The laboratory calibration indicated overregistration withrespect
‘to'the Fischer-Porter correlation table for d1scharges below 4.5 cfs
and underregistration above 4.5 cfs.  The maximum deviation for
both overregistration and underreg15trat1on was about 5 percent

5. 'The head loss of the entire meter varied from about 3 0: feet
of water at 0.7 cfs to about 6.0 feet of water at 7. 0 cfs.

6. The head loss for the meter tube alone varied from about
0. 03 foot of water a.t 0.7 cfs to about 2 3 feet of water at 7.0 cfs."

. Mmor depos1ts (from the water) were found on the ﬂoat rack
lower float extension, in the lower float extension bearing,: and
on the upper outside of flow tube, These deposits:could be removed '
with steel wool. There was no ev1dence of corrosmn under any of
the deposits. : L

8. The punched tape water flow recorder can prov1de a record of
water deliveries. The advantages of this meter are: (a) Auto-
matic billing of: the water user can be. accomplished by telemeter-
.ing readings to a computer complex or by feeding the punched tape
directly into computer equipment; (b) ‘The meter can be used to.

- provide’ feedback mformatmn for automat1c control of. awater system.

5' 9, Possiblé. d1sadva.ntages of the meter are: (a) Sed1ment ‘chem-
1cal or biclogical deposits in the space between the lower float exten-

sion and the guide bearing and/or deposits.in the sealed gearbox

- “could restrict the. upward or downward; movement of the float;

(b) Weed:and: algae- streamers entangled on the float and- gmde -
‘could prevent free movement of the float and cause erroneous dis- -
' -charge indications; (c) Wind-blown. sand or water ‘could enteran -

s improperly seated cover: assembly to.cause malfunctioning of the
'.punched tape recorder; (d) Battery failure could stop the flow

recording;.(e): ‘Mechanical wear and maintenance could be aprob-

...lem as with- any other mecha.mcally operated:::neasurlng device;

_ and (f) « :Exceeding the manufacturer's specified temperature range
_'-.:-of mmus 35° to 122° F could result in operatmnal d1ff1cult1es
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Figure 4
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Figure 7
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Figure 8
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. CONVEESI0N FACTORS--BAITISH TO METRIC UNITS OF MEASURZMENT

The following converasian factors adopted by the Bureau of feclamaticn are those published by the American Society far
Terting and Materinls (ASTM Wetric Practice Guide, Jamury 1964) except that mdditional factora (=) comocrly uesd In
the Bureat have been alded. Further discussion of dafinitions of quantities and widtes is glven on pages 10-11 of tha
ASTM Metric Fractice Gulde. e . . .

The metric umits and conversion factors adopted by the ASTM sre based on the TInternaticnel System of Unite" (desigrated
/81 for Systeme Internaticnal d'lirdtes), fixed Ly the Internaticnal Committee ‘for Welghts axd Meamires; this gysten is
«180 Jmown &z the Glorgi ar MESA (meter-Hlcgram (mass)-seccrd-ampere) system,  This system haa besn adopted by the
International Orgerdeation for Stapdardization in.ISO Recamsendation R=31. .

- mne matrie techrdieal wdi of force 18 the kllogran-foree; thia is the foroe Which, when applied to a body having & . .
" wmms of 1 ¥g, gives it mn acceleration of 9,60655 w/sec/eec, ths standard accelersilian of . free fall towsrd the earth's
" gepter for gea level mt 4% deg latitude, The wetric undt of fores in ST wdis i the pewtcn (W), which ip defined as .
that forge which, when aprlied to u'body having e mass of 1 kg, gives it an scceleration of 1. w/sea/sec, These umits .
.mist be distirguished from the (inccnstent} local weight of a body having a mass of 1 kg; that 1a, the wedght of a

oy 1s that foree with which & body i5 sttracted to the earth and ie equal to the wa of a body mitiplied by the
- socaleration dus.to gravity. . Fewever, bscamee it is genexnl practice to use "pound™ rather than the techrically - -
correct term "ponnd-farce, the teyn "kilogram” (or derived msg upit) has been used in this guide. instead of "kilogram-
- forea in exmressing the conversion factors for forces. The newton urdit of force will find increasing use, amd is
epeentinl in ST undte. = Lo - : . : . - ’ . . .
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ABSTHACT

A Fischer-Porter punched tape water ﬂow meter and recorder for *
Susedn: 1_2 -in. pipe waa studied in'the hydraulic, laboratory. 'This 13 a
' taperéd-tube variable-area-type meter of 0,7 to.7: 0 cfs capacity: -The
. .meter records by punching coded holes'in paper tape _The meter was-
: developed to’ provide autonatic Billing to' the water uger by computer
pracessing of punched tape. - Wher suitably calibrated, meter accuracy
varies from about t3,8% at 0.7 ¢is to about ¥ 0.6% at 7,0 cfa; ~Head:
ilosses were, ‘meagured z‘or the meter and varied from sbout 3.0 ft of.
watér head at 0.7 cfs.to about §,0°ft at 7,0 efs,. The head loeses for

“i7the meter tube alone varxed from about.D, 03 ft of water at 0.7 cfs to.

~'abput 2, 3:ft'of water at'T,0 cfs. ' The float résponded well to ‘changes:

Sl of discharge and wag 'stable to within 1 punched coding unit for discharges

'~ get during tests, Laboratory experfence with this 1 meter indicatedno
.. 'apparent operatinnal difficulties except that an air-water mixture flow-
" ing through the mieter produced shaking and vibration. - No long or con
: '_tinuoua operating tesis weére performed fo determine dependabﬂlty or
o ruggednees ol‘ construction. ! E

~ ABSTRACT T .

A F1seher-Porter punched tape weter ﬂow meter and récorder for N

ise in 12-in. pipe was studied in the hydraullc laboratory, Thisisa’ "
tapered-tube variable-area-type meter of 0,7 to 7.0 cfg capacity. The
meter records:by punching coded holes In' paper ‘tape; The meterwas -

_ developed to provide automatic billing t6 the water uger by computer

. processing of punched tape, ‘When suitably callbrated, meter accuracy‘

‘ ‘varles’ from about:¥ 3.6% at 0.7 cfs to.about T 0:6%.at 7,0 cts, Head

" logges were ‘meagurad for the meter and varied from about 3.0 ft of -

"-"=_.water head at 0,7 cfs'to about 6.0 ft at.7.0 ofs.

) water at fa; The float responded well to changes .
", of discharge and : o within 1 punehed coding unit: for dischargee
. get during te_st :
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