




ABSTRACT 

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 m i e u r e  flow- 
ing through the meter producedshaking and vibration. No long o r  con- " 
tinuous operating tes ts  were performed to determine dependability o r  
ruggedness of construction. 
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LABORATORY STUDS OF A FISCHER-PORTER PUNCHED TAPE 
WATER FLOW METER AND RECORDER 

SUMMARY 

Fischer-Porter punched tape water flow meter and recorder, 
No. 6410A1950Al 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 
for automatic accounting and billing of water users. 

The meter is a tapered-tube variable-area-type flowmeter in which 
a "meter float" (actually a weight) ridesin the flow passing through 
a tapered "flow tube, " Figures 1 and 2. The meter weight has a 

drive rack" extension that engages gears to position a "coding disc,; 
for punching of the tape when the action is initiated by a battery- l>q, 
energized and clock-driven cam. 





being metered. The indicator weight (shaped to provide stability 
in the flow) responds to any given ra te  of flow within the measur- 
ing range of the instrument. F o r  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 a rea  flow meter class. In some variable area  flowmeters 
the position of the meter float is indicate$ by a rod attached to the 
weight, which, through suitable linkage, actuates a recorder o r  
telemetering device. 

Description of the Meter 

The ~ i s c h e r - p o r t e r  punched tape recorder is a larger and more 
elaborate form of the usual variable a rea  flow meter. As shown 
in the exploded view in Figure 2,  the tapered flow section is labeled 



I\- 

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 timelholes 
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 o r  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 o r  
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 ~ i scher -por te r  punched tape recorder was installed 
in a pipeline connected to the 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-inch-diameter 
straight approach pipe, a mitered elbow similar to that used in a 
Type "A" delivery in the Westlands pipe distribution system, the 

r and a pipe attached to the 10-318-inch-diameter side 
he meter to return the water to the laboratory supply. 

Checkout. --The relationship of the punched tape output reading 
and the discharge scale on the coding disc was checked to assure 



ahd laboratory installation. 

Preliminary operation. --Short tests conducted throughout the 
rated range of theflow meter showed that the float responded 
well to changes of discharge in the flcw tube and was stable dur- 
ing test runs to within one punched coding unit. There were no 
apparent operational difficulties in the rated discharge range of 
the meter except when..an air-water mixture flowed through the 
meter; shaking and vi6ration resulted. This latter condition 
occurred during the period of filling the test pipeline with.water 
arid might occur under similar conditions in an irrigation system. 
However, there was no apparent permanent detrimental effect 
.on the meter p r  punched tape recorder for the.few times the air-  
water flow occurred in the laboratory. 

Technique and data obtained. --Flow through the:meter was meas- 
ured by volumetrically calibrated sets of Venturi meters ranging 
in size from 6 to 12 inches. ,The discharges indicated by these 
Venturi meters a re  accurate to plus orminus 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 

eter. Thus, the discharges through the Venturi and flow meter 
measured and indicated within the same time period. Fifty- 
points were plotted for determining the calibration Curve A, 

r e  5), andeach point was determined by averaging from 5 to 
unched recordings. 



.Head Loss  Tests  

head was set  af5 feet, and to 



nd is further ol.stru&ed by the rack and upper front extension also -2 

Head losses for the meter tube alone. --At the request of Region 2 and 
the Canals Branch of the DenverOffice, head losses were determined 
for flow through the meter tube after the flow tube and meter float 

side outlet of a tee. 

~nspection of parts removedfor meter tube~tests. --when the flow 



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. 

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 

7. Minor deposits (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 evidence of corrosion under any of 









Figure 4 
Report Hyd-559 

A. Meter and covered recording unit. B. Recording unit uncovered 

C. Punched tape and coding 
disc with discharge scale 
dial. 


















