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Replacing The Dial Gauge  

If the dial gauge has been mechanically damaged making it
inoperative, it may be replaced in the field.

First remove the socket head set screw from the handle,
as shown in Fig. 30. This is an “Allen” head set screw that
accepts a 3/32” size Allen wrench, which is supplied in the
Accessory Kit.

Then grasp the dial gauge firmly, as shown in Fig. 31, and turn it 
counterclockwise until it is free from the handle.

Fig. 32 shows the dial gauge removed from the handle.
The internal connecting tube usually remains in the dial
gauge. Carefully pull out the internal connecting tube from the
dial gauge.

Figure 30

Figure 31

Figure 32 
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Fig. 33 shows an “exploded” view of the various parts. 

The internal connecting tube has “O” ring seals at each end. 
Push the internal connecting tube all the way into the recess in 
the handle of the Probe, as shown in Fig. 34. Then screw the 
new replacement dial gauge into the handle, also illustrated 
in Fig. 34. Make sure that the internal connecting tube enters 
the hole in the stem of the dial gauge. If the “O” ring seals on 
the ends of the internal connecting tube seem to resist entering 
the Probe handle and dial gauge stem, apply a thin layer of 
Vaseline or vacuum grease on the “O” ring seals to reduce the 
friction. After screwing the replacement dial gauge completely 
into the Probe handle and orienting it at the proper angle, re-
place the Allen head set screw and wrench it down to hold the 
dial gauge firmly in place. 

After replacing the dial gauge, the Probe must be re-filled with 
water as described in “Initial Filling”. 

Replacement dial gauges supplied by the factory have been 
filled under high vacuum with a mixture of ethylene glycol and 
water. This procedure protects the gauge from freezing dam-
age when in use and also makes it easy to remove the air from 
the Probe during the filling operation. If the replacement dial 
gauge has lost some of the filling fluid through mishandling, it 
can still be used. However, it will require a number of Probe 
filling cycles to remove all the air from the gauge before the 
desired response time is obtained.  

Figure 33

Figure 34

Replacing The Dial Gauge (cont.)  
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The time that it takes to make a soil suction reading var-
ies with soil types and amount of moisture. In order to 
make a soil suction reading, a small amount of water must 
be transferred between the soil and the sensing tip of the 
Probe. 

Although this transfer is reduced to a minimum by the use 
of the Null Knob, the water that is transferred must move 
through the soil itself. The rate at which this water moves 
through the soil is determined by the “capillary conductiv-
ity” of the soil. The capillary conductivity not only var-
ies from soil to soil, but also with the soil suction value 
for any given soil. In moist soils, the capillary conductiv-
ity is higher, and in dry soils the capillary conductivity is 
lower. 

Since capillary conductivity drops off rapidly as soil suc-
tion values increase, it requires a longer time to make a 
soil suction reading in dry, as compared to moist soil. The 
type of soil will also influence the time required to make 
a reading. 

To illustrate the effect of varying capillary conductivity, 
Fig. 35 shows the time required for the Probe to recover 
to a reading of 15 centibars in a sandy-loam soil when soil 
suction value in the Probe is arbitrarily reduced to 5 cen-
tibars of soil suction. The experiment is repeated with the 
soil suction value in the Probe in-creased to 25 centibars of 
soil suction. Under these conditions, you will note that the 
recovery time is approximately 1 to 2 minutes. 

Fig. 35 shows the same experiment in the same soil when 
the equilibrium soil suction value was 37 centibars. Here, 
you will note that the recovery time is approximately 5 
minutes in each case. The experiment is again repeated in 
the same soil when the soil suction value is approximately 
48 centibars. Fig. 38 shows this graph, and you will note 
that in this case, the recovery time is approximately 8 to 
9 minutes. 

These experiments demonstrate the change in rate at 
which moisture moves along the water films in the soil as 
soil suction values change and convey a feeling for the re-
sponse of the Probe to adjustments of the Null Knob when 
making a reading.  
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TIME REQUIRED TO MAKE A READING

Figure 35
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The QuickDraw is a little more difficult to service the first time. For this reason, we recommend that the
unit be kept well serviced at all times.

The soil environment is hard on farm tools. Keep the QuickDraw clean between uses. Use a small wash bottle or 
even a drinking water bottle works very well. Never put the QuickDraw away dirty. Simply wash the ceramic tip 
in water to remove soil and salty soil solutions. Keep the sponge in the carrying case clean at all times, by rinsing 
it once per week.

At the end of each day, take a few moments to flush out the interior of the tensiometer to remove salts in solution 
that may have entered the tensiometer water column in routine measurements, by using this procedure:
1.	 Clean the ceramic tip as discussed above.
2.	 Submerge the ceramic tip in water and use the “Null” knob to draw excess clean water into the tensiometer.
3.	 Dial the knob counter-clockwise (the vacuum gauge should initially register 30 to 50 cbar and drop to 0 cbar as 

water is drawn into the tensiometer. The excess water will accumulate in the head space behind the null knob. 
Repeat the procedure several times to insure that you have loaded the tensiometer with clean water.

4.	 Remove the tensiometer tip from the water and reverse the flushing process, by dialing the null knob clockwise. 
The null knob piston will force excess water from the tensiometer through the ceramic tip. Be very careful to 
NOT OVER PRESSURIZE THE TENSIOMETER. This may cause slight damage to the dial gauge or may 
alter the zero set point. When dialing the null knob in the clockwise direction the needle on the gauge will go 
positive and will lay against a pin on the face of the dial gauge just to the left of the zero marker on the gauge. 
Use small adjustments to the null knob to force the excess water out of the unit and wait for the dial to return to 
zero between adjustments to avoid damage.

5.	 Repeat the process until all the excess water has been removed.
6.	 The QuickDraw should perform as normal.

At the end of the growing season, most QuickDraw users simply put the unit on the shelf in warm location as in-
structed. The QuickDraw Tensiometer is a water column-based instrument and is susceptible to freezing. 

The following Spring you go to use the instrument and it doesn’t work. WHY?
1.	 Typically the instrument has not been cleaned as described above.
2.	 When placed on the shelf, was the sponge wetted?
3.	 Sitting on the shelf in a warm location will dry out the sponge over the off-season months, and will therefore 

draw water out of the tensiometer. This may cause the unit to cavitate and loose hydraulic contact between the 
ceramic tip and the interior water column. The unit will not work as before, until it has been reserviced.

To avoid this situation follow these simple tips:
1.	 Clean the QuickDraw tensiometer as described above.
2.	 Keep the sponge wet.
3.	 At the end of the season, take a little time to wrap the ceramic tip in plastic wrap (this product works the best 

as a vapor barrier)
4.	 Replace the QuickDraw with the ceramic tip wrapped in plastic wrap into the carrying case.
5.	 Place the unit in a non-freezing location.
6.	 Next Spring, un-wrap the unit and re-wet the sponge. The unit should be in top working order.

CARE AND MAINTENANCE
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TIPS FOR SCHEDULING IRRIGATIONS

Tips for Scheduling Irrigations based upon managed, allowed depletion for 12 soil 
textural classifications:

The table on the next page (Fig. 36), has been developed from data presented by Water-
right at the Center for Irrigation Technology, Fresno State University. Each soil textural 
classification affects the way water is held and released to the crop. Typically one has 
applied the 50% MAD rule, where soil available water does not deplete further than 
the 50% managed allowed depletion limit. This insures that the crop is under no water 
stress and maximum growth and yield is possible. The 50% limit can be related to the 
“knee-of-the-moisture/tension-curve” where water at lower tensions impart no stress, 
while at greater tensions the crop experiences mild and then moderate to severe water 
stress. Use the following guide to help your irrigation management decisions. 
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ITEM PART # DESCRIPTION
1. Z2901-001 Quick Draw Probe Cap

2. M802X008PKG05 O-Ring Tip Seal, Pack of 5

3. Z2901-002K1 Quick Draw Probe Replacement Sensing Tip & O-Rings

4. 2060FG3 Vacuum Dial Gauge, Recalibrator-Style

5. Z2901F-300 Quick Draw Probe Gauge Capillary Assembly

6. M802X003PKG05 O-Ring Seal (2 required)

6a. M802X003-1PKG05 Pressure Relief O-Rings, pack of 5

7. Q1032CAE03PKG10 Set Screw, 10-32 X 3/16˝, pack of 10

8. M802X013PKG05 O-Ring Seal, pack of 5

9. M803X014PKG05 O-Ring Seal, pack of 5

10. Z2901F-001 Quick Draw Probe Nullmatic Knob

11. Z2901FL12CR Quick Draw Probe Assembly, 12 inch

Z2901FL18CR Quick Draw Probe Assembly, 18 inch

Z2901FL24CR Quick Draw Probe Assembly, 24 inch

Z2901FL36CR Quick Draw Probe Assembly, 36 inch

12. Z2903FL12 Quick Draw Probe Carrying Case, 12 inch 

Z2903FL18 Quick Draw Probe Carrying Case, 18 inch 

Z2903FL24 Quick Draw Probe Carrying Case, 24 inch 

Z2903FL36 Quick Draw Probe Assembly, 36 inch

13. Z2903F-100 Quick Draw Sponge Assembly

14. Z2903F-001 Quick Draw Probe Sheath Cap, Top

15. Z2903F-002 Quick Draw Probe Sheath Cap, End

16. 2900FK1 Quick Draw Probe Accessory Kit

17. Z2902L12 Quick Draw Probe Coring Tool, 12 inch size

Z2902L18 Quick Draw Probe Coring Tool, 18 inch size

Z2902L24 Quick Draw Probe Coring Tool, 24 inch size

Z2902L36 Quick Draw Probe Coring Tool, 36 inch size

18. Z2953F Quick Draw Probe Cleaning Rod

19. 2900FK2 Pack of all O-Rings required for the 2900F1 Probe (not shown)

REPLACEMENT PARTS
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With dealers throughout the world, 
you have convenience of purchase and assurance

of after-sales service.
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