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 ATT-8S 1.0 Scope 
 

ATT-8S/22, CALIBRATION OF PRESSURE GAUGE 
 
1.0 SCOPE 
 

This method describes the procedure for determining the pressure gauge reading 
required to achieve a known volume using the volu-tester (or volu-measure). 
 
2.0 EQUIPMENT 
 
volu-tester (or volu-measure) with pressure gauge and accessory equipment 
 
calibrated proctor molds with base (101.6 mm or 152.4 mm diameter) 
 
countertop (for a smooth horizontal surface) 
 

Instead of trying to manually hold the volu-tester down with your hand on top of the 
proctor mold, you can build a jig to hold the volu-tester and proctor mold.  Make a top 
and bottom plate out of wood (¾” thick and 1.5’ square) which are held together by 
long lengths of threaded rod on each side of the wood plates.  The threaded rod 
should be long enough so that the volu-tester, sitting on top of the proctor mold, will fit 
in between the top and bottom wood plates. 
 
3.0 PROCEDURE 
 

INITIAL VOLUME (of base plate hole): 
 
1. Place the volu-tester base plate on a smooth level surface, and ensure that the 

hole on the base plate is flush with the horizontal surface. 
 
2. Place the volu-tester on the recessed hole in the base plate.  Put a mark on 

both the volu-tester base and the base plate so that the two can be realigned in 
the same position when taking subsequent readings.  Hold the volu-tester 
down firmly in position, either by clamping the volu-tester to the base plate or 
by using hand pressure on the top cap to keep it in place.  Some volu-testers 
may have surcharge weights which can be used to keep the volu-tester from 
lifting when pressure is applied to inflate the balloon. 

 
3. Open the control valve, then insert the two-way pump (rubber bulb) into the 

pressure position and pump the balloon down until the gauge reads 3.0.   
Read the water level in the graduated cylinder and record it as the “Initial 
Cylinder Scale Reading”. 

 
4. Use the Cylinder Calibration Chart and the “Initial Cylinder Scale Reading” to 

determine the “Initial Corrected Actual Volume”.  An example of a cylinder 
calibration chart is shown in Figure 1. 

 
FINAL VOLUME (of base plate hole & proctor mold): 
 
5. Add the volume of a calibrated Proctor mold to this “Initial Corrected Actual 

Volume” to determine what pressure is needed to achieve the calibrated 
volume. 

 
The proctor mold volume can be easily determined in the field using ATT-23, 
Supplement, Calibration of Proctor Mold. 
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Cylinder No. 1     Water Temperature:   22 oC 

Temperature Correction:  0.997724 
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FIGURE 1 
VOLUTESTER CALIBRATION example
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 ATT-8S 3.0  Procedure 
 
6. Use the calculated final actual volume needed and cylinder calibration chart to 

determine the “Calculated Final Scale Reading”. 
 
7. Center the volu-tester base plate over top of the proctor mold.  Align the 

marks previously put on the base plate and volu-tester base. 
 
8. Place the volu-tester on the base plate.  Ensure the pump is in the pressure 

position. 
 
9. Open the air release valve and allow the balloon to fall into the mold.  Wait 

until the water level is stationary. 
 
10. Begin pumping air pressure into the cylinder.  The apparatus must not break 

contact with the mold. 
 
11. Lower your eye parallel to the surface of the water and take volume indicator 

readings until the calculated final scale reading (from step 6) is reached. 
 

Volume indicator readings are taken when the water is stationary.  Always 
read the bottom of the meniscus. 

 
12. Close the air release valve and record the pressure gauge reading.  This 

pressure is the minimum pressure dial reading required to obtain an 
accurate volume during the field tests. 

 
The volu-tester (or volu-measure) apparatus must be capable of maintaining 
the required pressure at which volume indicator readings are taken. 

 
13. Open the air release valve and begin pumping. 
 
14. If the water level remains constant, the calibration is complete. 
 

Close the air release valve and record the dial reading as the maximum 
pressure reading required to obtain an accurate volume. 

 
15. If the water level decreased, that is, the calculated final scale reading 

increased with an increase in pressure, either the cylinder calibration chart or 
the volume of the proctor mold is in error.  If this occurs, verify the chart and 
proctor mold volume. 

 
16. Reverse the pump, open the valve and pump the balloon back up into the 

graduated cylinder. 
 
17. Loosen the clamping devices and remove the apparatus from the proctor mold. 
 
18. Replace the volu-tester (or volu-measure), density plate, pump and chart in the 

equipment box. 
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ATT-8S     4.0 Hints and Precautions 
 
3.1 Calibration Example 
 
Using the example cylinder calibration chart in Figure 1. 
 
Initial scale reading     = 65 cm3 
Initial actual volume (from cylinder calibration chart)  = 60 cm3 
 
Volume of a calibrated Proctor mold     = 941 cm3 
Final actual volume should read = 941 + 60 = 1 001 cm3 (now go to calib.chart) 
Final scale reading (from cylinder calibration chart)  = 1 026 cm3 
 
The Volu-tester is then pumped up till the volume reading of 1026 is attained. 
Minimum pressure dial reading to attain a volume reading of 1 026 = 2.5 psi 
Maximum pressure dial reading to attain a volume reading of 1 026 = 3.0 psi 
 
 
4.0 HINTS AND PRECAUTIONS 
 
1. Ensure the cylinder number matches the number on the calibration 

chart. 
 
2. Always read the volume indicator scale in a position 

parallel to the water level.  When you read a scale on 
the side of a container with a meniscus, such as a 
graduated cylinder or volumetric flask, it's important that 
the measurement accounts for the meniscus.  Measure so 
that the line you are reading is at eye level even with the 
center of the meniscus. For water and most liquids, this is 
the bottom of the meniscus (see example A at right).  
Mercury has a higher surface tension than the walls of the graduated cylinder 
which produces a convex meniscus (see example B at right).  

 
3. Never take a scale reading when the water is moving up and down.  Wait until 

the water level is stationary, and always read the bottom of the meniscus. 
 
4. Mark the density plate and volu-tester base so that the two can be 

realigned in the same position whenever initial and final readings are 
taken. 

 
5. The volu-tester or volu-measure apparatus must remain stationary and 

centered on the Proctor mold throughout the calibration. 
 
6. Recalibrate the pressure gauge whenever the balloon is changed.  A 

new balloon may have a different resistance and may require a different 
pressure to achieve the correct volume. 

 
 After a new balloon is installed, it is necessary to flex the balloon, in and out of 

the cylinder several times, before the calibration check is performed. 
 
7. A couple drops of food coloring can be put into the water to increase the 

readability of the water level in the volu-tester. 


