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Fertilizer System Information
General
Before installing your SureFire Commander and PumpRight 
system, you should review your application requirements 
and verify the system components you have will meet those 
needs.

FOllOw THe STePS BelOw:
Use the Fertilizer Pump Flow Charts on the following 1. 
pages.  Locate the chart for your implement size.  Find 
your operating speed and application rates.  Record the 
flow in gallons per minute (GPM) for your maximum 
speed and rate and your minimum speed and rate.

a.  Maximum Flow ___________________GPM

b.  Minimum Flow  ___________________GPM

Locate your PumpRight model on the Hydraulic Oil Use 2. 
and Management page.  Will the pump model provide 
the maximum flow you recorded in step 1?  If not, the 
system is not designed correctly.

Find your flowmeter in the kits on page 15 & 16.  Will the 3. 
flowmeter work at both the maximum and minimum 
flow you recorded in step 1?  If not, a different flow meter 
is required.

If using section valves you must complete this step. 4.  
a.  Minimum Flow (GPM) ÷ Number of Sections (2 or 3)

     = __________________ GPM

b.  Will your flowmeter measure the flow from step 4a?  
If not, this may only be a minor concern.  Consider how 
much of the time you will operate at the minimum speed 
and application rate from step 1.
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Fertilizer System Information (cont)

Fertilizer Pump Flow Charts (in GPM)

ApplicAtion RAte in GAllons peR AcRe

MPH 2 4 6 8 10 15 20 25 30 35 40 45 50

4 0.2 0.5 0.7 1.0 1.2 1.8 2.4 3.0 3.6 4.2 4.8 5.5 6.1

4.5 0.3 0.5 0.8 1.1 1.4 2.0 2.7 3.4 4.1 4.8 5.5 6.1 6.8

5 0.3 0.6 0.9 1.2 1.5 2.3 3.0 3.8 4.5 5.3 6.1 6.8 7.6

5.5 0.3 0.7 1.0 1.3 1.7 2.5 3.3 4.2 5.0 5.8 6.7 7.5 8.3

6 0.4 0.7 1.1 1.5 1.8 2.7 3.6 4.5 5.5 6.4 7.3 8.2 9.1

6.5 0.4 0.8 1.2 1.6 2.0 3.0 3.9 4.9 5.9 6.9 7.9 8.9 9.8

7 0.4 0.8 1.3 1.7 2.1 3.2 4.2 5.3 6.4 7.4 8.5 9.5 10.6

8 0.5 1.0 1.5 1.9 2.4 3.6 4.8 6.1 7.3 8.5 9.7 10.9 12.1

9 0.5 1.1 1.6 2.2 2.7 4.1 5.5 6.8 8.2 9.5 10.9 12.3 13.6

10 0.6 1.2 1.8 2.4 3.0 4.5 6.1 7.6 9.1 10.6 12.1 13.6 15.2

ApplicAtion RAte in GAllons peR AcRe

MPH 2 4 6 8 10 15 20 25 30 35 40 45 50

4 0.3 0.6 1.0 1.3 1.6 2.4 3.2 4.0 4.8 5.7 6.5 7.3 8.1

4.5 0.4 0.7 1.1 1.5 1.8 2.7 3.6 4.5 5.5 6.4 7.3 8.2 9.1

5 0.4 0.8 1.2 1.6 2.0 3.0 4.0 5.1 6.1 7.1 8.1 9.1 10.1

5.5 0.4 0.9 1.3 1.8 2.2 3.3 4.4 5.6 6.7 7.8 8.9 10.0 11.1

6 0.5 1.0 1.5 1.9 2.4 3.6 4.8 6.1 7.3 8.5 9.7 10.9 12.1

6.5 0.5 1.1 1.6 2.1 2.6 3.9 5.3 6.6 7.9 9.2 10.5 11.8 13.1

7 0.6 1.1 1.7 2.3 2.8 4.2 5.7 7.1 8.5 9.9 11.3 12.7 14.1

8 0.6 1.3 1.9 2.6 3.2 4.8 6.5 8.1 9.7 11.3 12.9 14.5 16.2

9 0.7 1.5 2.2 2.9 3.6 5.5 7.3 9.1 10.9 12.7 14.5 16.4 18.2

10 0.8 1.6 2.4 3.2 4.0 6.1 8.1 10.1 12.1 14.1 16.2 18.2 20.2

Implement Width    15 feet

Implement Width    20 feet

ApplicAtion RAte in GAllons peR AcRe

MPH 2 4 6 8 10 15 20 25 30 35 40 45 50

4 0.5 1.0 1.5 1.9 2.4 3.6 4.8 6.1 7.3 8.5 9.7 10.9 12.1

4.5 0.5 1.1 1.6 2.2 2.7 4.1 5.5 6.8 8.2 9.5 10.9 12.3 13.6

5 .06 1.2 1.8 2.4 3.0 4.5 6.1 7.6 9.1 10.6 12.1 13.6 15.2

5.5 .07 1.3 2.0 2.7 3.3 5.0 6.7 8.3 10.0 11.7 13.3 15.0 16.7

6 .07 1.5 2.2 2.9 3.6 5.5 7.3 9.1 10.9 12.7 14.5 16.4 18.2

6.5 .08 1.6 2.4 3.2 3.9 5.9 7.9 9.8 11.8 13.8 15.8 17.7 19.7

7 .08 1.7 2.5 3.4 4.2 6.4 8.5 10.6 12.7 14.8 17.0 19.1 21.2

8 1.0 1.9 2.9 3.9 4.8 7.3 9.7 12.1 14.5 17.0 19.4 21.8 24.2

9 1.1 2.2 3.3 4.4 5.5 8.2 10.9 13.6 16.4 19.1 21.8 24.5 27.3

10 1.2 2.4 3.6 4.8 6.1 9.1 12.1 15.2 18.2 212 24.2 27.3 30.3

Implement Width    30 feet
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Fertilizer System Information (cont)

Fertilizer Pump Flow Charts (in GPM) (cont)

ApplicAtion RAte in GAllons peR AcRe

MPH 2 4 6 8 10 15 20 25 30 35 40 45 50

4 0.6 1.3 1.9 2.6 3.2 4.8 6.5 8.1 9.7 11.3 12.9 14.5 16.2

4.5 0.7 1.5 2.2 2.9 3.6 5.5 7.3 9.1 10.9 12.7 14.5 16.4 18.2

5 0.8 1.6 2.4 3.2 4.0 6.1 8.1 10.1 12.1 14.1 16.2 18.2 20.2

5.5 0.9 1.8 2.7 3.6 4.4 6.7 8.9 11.1 13.3 15.6 17.8 20.0 22.2

6 1.0 1.9 2.9 3.9 4.8 7.3 9.7 12.1 14.5 17.0 19.4 21.8 24.2

6.5 1.1 2.1 3.2 4.2 5.3 7.9 10.5 13.1 15.8 18.4 21.0 23.6 26.3

7 1.1 2.3 3.4 4.5 5.7 8.5 11.3 14.1 17.0 19.8 22.6 25.5 28.3

8 1.3 2.6 3.9 5.2 6.5 9.7 12.9 16.2 19.4 22.6 25.9 29.1 32.3

9 1.5 2.9 4.4 5.8 7.3 10.9 14.5 18.2 21.8 25.5 29.1 32.7 36.4

10 1.6 3.2 4.8 6.5 8.1 12.1 16.2 20.2 24.2 28.3 32.3 36.4 40.4

ApplicAtion RAte in GAllons peR AcRe

MPH 2 4 6 8 10 15 20 25 30 35 40 45 50

4 1.0 1.9 2.9 3.9 4.8 7.3 9.7 12.1 14.5 17.0 19.4 21.8 24.2

4.5 1.1 2.2 3.3 4.4 5.5 8.2 10.9 13.6 16.4 19.1 21.8 24.5 27.3

5 1.2 2.4 3.6 4.8 6.1 9.1 12.1 15.2 18.2 21.2 24.2 27.3 30.3

5.5 1.3 2.7 4.0 5.3 6.7 10.0 13.3 16.7 20.0 23.3 26.7 30.0 33.3

6 1.5 2.9 4.4 5.8 7.3 10.9 14.5 18.2 21.8 25.5 29.1 32.7 36.4

6.5 1.6 3.2 4.7 6.3 7.9 11.8 15.8 19.7 23.6 27.6 31.5 35.5 39.4

7 1.7 3.4 5.1 6.8 8.5 12.7 17.0 21.2 25.5 29.7 33.9 38.2 42.4

8 1.9 3.9 5.8 7.8 9.7 14.5 19.4 24.2 29.1 33.9 38.8 43.6 48.5

9 2.2 4.4 6.5 8.7 10.9 16.4 21.8 27.3 32.7 38.2 43.6 49.1 54.5

10 2.4 4.8 7.3 9.7 12.1 18.2 24.2 30.3 36.4 42.4 48.5 54.5 60.6

Implement Width    40 feet

Implement Width    60 feet

ApplicAtion RAte in GAllons peR AcRe

MPH 2 4 6 8 10 15 20 25 30 35 40 45 50

4 1.5 2.9 4.4 5.8 7.3 10.9 14.5 18.2 21.8 25.5 29.1 32.7 36.4

4.5 1.6 3.3 4.9 6.5 8.2 12.3 16.4 20.5 24.5 28.6 32.7 36.8 40.9

5 1.8 3.6 5.5 7.3 9.1 13.6 18.2 22.7 27.3 31.8 36.4 40.9 45.5

5.5 2.0 4.0 6.0 8.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0

6 2.2 4.4 6.5 8.7 10.9 16.4 21.8 27.3 32.7 38.2 43.6 49.1 54.5

6.5 2.4 4.7 7.1 9.5 11.8 17.7 23.6 29.5 35.5 41.4 47.3 53.2 59.1

7 2.5 5.1 7.6 10.2 12.7 19.1 25.5 31.8 38.2 44.5 50.9 57.3 63.6

8 2.9 5.8 8.7 11.6 14.5 21.8 29.1 36.4 43.6 50.9 58.2 65.5 72.7

9 3.3 6.5 9.8 13.1 16.4 24.5 32.7 40.9 49.1 57.3 65.5 73.6 81.8

10 3.6 7.3 10.9 14.5 18.2 27.3 36.4 45.5 54.5 63.6 72.7 81.8 90.9

Implement Width    90 feet
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Fertilizer System Information (cont)

PumpRight Hydraulic Oil Use and Management
PumpRight pumps require a constant hydraulic oil flow from 
the tractor.  The amount of oil needed varies with pump size 
and speed.  The chart on the right shows the necessary oil 
flow for each pump model at varying fertilizer flows.

PumpRight pumps use a hydraulic bypass configuration that 
allows any extra oil sent to the pump to be returned to the 
tractor.  For maximum tractor efficiency, we want to limit the 
flow in the bypass loop.  Use this procedure to determine the 
correct setting on your tractor hydraulic flow.

Run the fertilizer system in the field at the maximum rate 1. 
and ground speed.

Turn down the hydraulic flow slowly while watching the 2. 
pump flow.  (Volume/Minute on the Commander).

Observe when the Volume/Minute begins to drop.3. 

Turn the hydraulic flow back up slightly.4. 

This setting will provide the PumpRight pump just enough oil 
for your application rates.  It will minimize the oil circulated 
in the bypass loop, leaving more oil flow for other hydraulic 
functions.

Model D70 - 2 Diaphragms
Fertilizer Flow (GPM Pump Speed  (RPM) Hydraulic Oil Flow (GPM

5 156 3.5

10 313 7.0

15 469 10.5

Model D115 - 3 Diaphragms
Fertilizer Flow (GPM Pump Speed  (RPM) Hydraulic Oil Flow (GPM

5 94 2.1

10 189 4.2

15 283 6.3

20 377 8.4

25 472 10.0

Model D160 - 4 Diaphragms
Fertilizer Flow (GPM Pump Speed  (RPM) Hydraulic Oil Flow (GPM

10 135 3.0

20 270 6.0

30 405 9.1

35 473 10.6

Model D250 - 6 Diaphragms
Fertilizer Flow (GPM Pump Speed  (RPM) Hydraulic Oil Flow (GPM

10 86 1.9

20 172 3.8

30 258 5.7

40 343 7.7

50 429 9.6

55 472 10.5
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3-Pin M/P Shroud Connector,
wires in Pins A & C Only

30’ Wire

Clamp can be pivoted to
provide proper orientation

Mercury Switch

Magnetic Base

Commander Accessories
Mercury Run/Hold Switch

Pressure Transducer

HOw IT wORKS
The Run/Hold circuit on the Commander simply requires a 
switch to open and close     to turn the fertilizer flow on or off.  
Place the mercury switch on a 3 point arm or wheel frame 
that changes angle as the implement is raised and lowered.

When the mercury in the switch flows away from the wires 
(wires up), the switch is open.  the Commander will be in 
HOLD, not applying fertilizer.

When the mercury in the switch flows against the wires 
(wires down), the switch will be closed.  The Commander will 
be in RUN, applying fertilizer.

When using the mercury switch with the Commander, the 
Run/Hold switch on the Commander console will NOT be 
used.

HOlD Position with wires UP RUN Position with wires DOwN

*  The mercury work switch will work with many other controllers.  However, 
the polarity might be reversed from the positions described above.  For 
example, the MT-3405 Series Controllers operate in reverse direction to what 
is described above.

The SureFire Commander has the capability to show system 
pressure on the in-cab display.  To do this, the optional pres-
sure transducer must be installed in the fertilizer plumbing on 
the outlet side of the pump.  The pressure transducer used is 
a 100 psi transducer that has the capability to measure pres-
sures down to 5 psi.  In addition, the Commander has a high 
pressure warning that will flash on the display if the pressure 
exceeds a user selected pressure.  

The pressure function has two settable parameters.  The first 
is “Max Pressure”, which is the pressure when exceeded the 
Commander will display a high pressure warning.  The second 
is “Full Scale”, which must be set to the maximum pressure of 
the transducer used.  Most often, a 100 psi transducer is used.  
See Special Calibration on page 28-30 for instructions on set-
ting these items.

Two additional pressure related parameters should not re-
quire changing.  However, you can use the “Min Pressure Freq” 
to adjust the zero point of the transducer.  The “Max Pressure 
Freq” can be used to calibrate the transducer to match a 
known pressure from a gauge.
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PumpRight Accessories
Floating Ball Flow Indicator and Manifold System
Flow indicators give a clear visual signal that a fertilizer 
system is working.  These indicators use an o-ring and 
wire clip connection to snap together in any configuration 
necessary.

SureFire has simple tee brackets and U-bolts that will mount 
these to a variety of bar sizes.

Two main types of flow indicators are used.  The low flow 
column with a ¼” push to connect outlet is recommended 
for rates under 10 GPA.  For rates over 10 GPA the full flow 
column with 3/8 ” hose barb outlet is preferred.

PARTS lIST
Complete Column

Part Number DescriPtioN

701-20460-95 Single Full Flow Column with 3/8” HB - 90° Outlet

701-20460-96 Single Full Flow Column with ¼” FPT - 90° Outlet

701-20460-97 Single Low Flow Column with ¼” Push to Connect Outlet

Fittings
Part Number DescriPtioN

701-20503-00 ORS x ¾” HB - Straight

701-20511-00 ORS x ⅜” HB - 90°

701-20513-00 ORS x ¾” HB - 90°

701-20516-00 ORS x ¼” QC - 90°

701-20518-00 ORS x ¼” FPT - 90°

701-20519-00 ORS x ¼” FPT - Straight

701-20520-00 ORS Male x ORS Female - 90°

701-20521-00 Wilger End Cap

701-20523-00 ORS Male x ORS Female x ⅜” FPT - Isolator

701-20525 ORS Male x ORS Male x 1” FPT - Tee

Brackets & U-Bolts
Part Number DescriPtioN

400-1037A1 3 - 6 Row Bracket

400-1036A2 7 - 12 Row Bracket

XXX-XXXXXX ½” x 4” x 5”

380-1014 ½” x 5” x 8 ½”

380-1017 ½” x 6” x 5”

380-1001 ½” x 7” x 8 ½””

380-1016 ½” x 7” x 6”

Service Parts Only
Part Number DescriPtioN

701-20460-00 Full Flow Column

701-20470-00 Low Flow Colum

701-20460-04 Wilger Lock U-Clip

701-20460-05 Flow Indicator Ball - ½” SS Ball

701-20460-06 Flow Indicator - Maroon Glass

701-20460-07 Flow Indicator Ball - Red Celcon

701-20460-08 Flow Indicator Ball - Green Poly

701-20460-09 Flow Indicator Ball - Black Poly

701-40225-05 Viton O-Ring for Orifice
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PumpRight Accessories
Floating Ball Flow Indicators - Full Flow Column

701-20460-95
Full Flow Column
w/3/8” HB Outlet

701-20521-00
End Cap ¼” x 2” Bolt

701-20525-00
Center Fed Tee
w/ Gauge Port

101-100075BRB
1” MPT x ¾” HB

400-1036A2
7-12 Row Bracket

308-1001
Fits 7” x 7” Tube

FUll FlOw INDICATORS
The standard of full flow column is 
typically used with rates over 10 GPA on 
30” rows.

For rates less that 10 GPA SureFire 
recommends the low flow columns with 
¼” push to connect outlet fitting.

The full flow columns are most often 
assembled with ⅜” hose barb outlets.  
Then ⅜” hose can be used to run to each 
row.

See the low flow page to tell the difference 
between the full and low flow columns.

Full Flow Indicators w/ 3/8” Hose Barb Outlet
Column Flow (GPA):  .05 - 2.7 GPA

Equivalent Application Rate on 30” Rows at 6 MPH - 2-70 GPA

BAll SeleCTION FOR 30” ROwS

GPM GPA Ball

.05 - .18 2 - 6 Green Plastic *

.09 - .30 3 - 10 Red Plastic *

.31 - .72 10 - 20 Maroon Glass

.40 - 2.1 13 -70 Stainless Steel  ½”

*  These balls may float on heavier fertilizers, such as 10-34-0.  
SureFire recommends using the low flow column for these 
flow rates.
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lOw FlOw  vs FUll FlOw
The low flow column has a smaller internal diameter.  This means a heavier 
ball can be used to monitor a smaller flow.  Since the plastic balls will float 
on heavier fertilizers, such as 10-34-0, the low flow columns work better for 
rates under 10 GPA.

SureFire uses the low flow columns with ¼” push to connect outlet fittings.  
The flow capacity of ¼” tubing and the low flow column are a great pair.

Externally, the low flow column can only be identified by “Low Flow” molded 
into one side of the column.  All the same fittings work low flow and full flow 
columns.

PumpRight Accessories
Floating Ball Flow Indicators - Low Flow Column

Low Flow Indicators w/ ¼” Push to Connect Outlet
Column Flow (GPA):  .03 - .30 GPM

Equivalent Application Rate on 30” Rows at 6 MPH:  1-10 GPA

BAll SeleCTION FOR 30” ROwS

GPM GPA Ball

.03 - .09 1 - 3 Green Plastic *

.05 - .14 2 - 4 Red Plastic *

.10 - .18 3 - 6 Maroon Glass

.15 - 30 5 -10 Stainless Steel  ½”

*  These balls may float on heavier fertilizers, such as 10-34-0.  

“Low Flow’
Molded into

Column on
One Side

701-20460-97
Low Flow Column

w/ ¼” Pust to
Connecty Outlet

¼” x 2” Bolt

701-20513-00
¾” HB 90° Inlet

701-20521-00
End Cap

400-1037A1
3-6 Row Bracket

380-1001
Fits 6” T x 4” W
Tube
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PumpRight Accessories
Floating Ball Flow Indicators - Metering Orifice Selection

Metering Orifices
push into place

underneath each
Outlet Fitting

ApplicAtion RAte (GAl/AcRe) foR WilGeR oRifices on 30” spAcinGs

MpH

Orifice PSI Gal/Min 4.0 4.5 5.0 5.5 6.0 6.5 7.0

35

5 0.056 2.45 2.18 1.96 1.78 1.64 1.51 1.40
10 0.079 3.46 3.08 2.77 2.52 2.31 2.13 1.98
20 0.111 4.86 4.32 3.89 3.54 3.24 2.99 2.78
30 0.136 5.96 5.30 4.77 4.33 3.97 3.67 3.40
40 0.157 6.88 6.11 5.50 5.300 4.58 4.23 3.93
50 0.176 7.71 6.85 6.17 5.61 5.14 4.74 4.41

40

5 0.072 3.15 2.80 2.52 2.29 2.10 1.94 1.80
10 0.102 4.47 3.97 3.57 3.25 2.98 2.75 2.55
20 0.144 6.31 5.61 5.05 4.59 4.21 3.88 3.60
30 0.177 7.75 6.89 6.20 5.64 5.17 4.77 4.43
40 0.204 8.94 7.94 7.15 6.50 5.96 5.50 5.11
50 0.228 9.99 8.88 7.99 7.26 6.66 6.15 5.71

46

5 0.096 4.16 3.70 3.33 3.03 2.77 2.55 2.38
10 0.135 5.91 5.26 4.73 4.30 3.94 3.64 3.38
20 0.191 8.37 7.44 6.69 6.08 5.58 5.15 4.78
30 0.234 10.25 9.11 8.20 7.45 6.83 6.31 5.86
40 0.270 11.83 10.51 9.46 8.60 7.88 7.28 6.76
50 0.302 13.23 11.76 10.58 9.62 8.82 8.14 7.56

52

5 0.118 5.17 4.59 4.14 3.76 3.45 3.18 2.95
10 0.168 7.36 6.54 5.89 5.35 4.91 4.53 4.21
20 0.237 10.38 9.23 8.31 7.55 6.92 6.39 5.93
30 0.290 12.70 11.29 10.16 9.24 8.47 7.82 7.26

40 0.335 14.67 13.04 11.74 10.67 9.78 9.03 8.39

50 0.375 16.43 14.60 13.14 11.95 10.95 10.11 9.39

63

5 0.174 7.62 6.78 6.10 5.54 5.08 4.69 4.36
10 0.246 10.78 9.58 8.62 7.84 7.18 6.63 6.16
20 0.347 15.20 13.51 12.16 11.05 10.13 9.35 8.69
30 0.425 18.62 16.55 14.89 13.54 12.41 11.46 10.64
40 0.491 21.51 19.12 17.21 15.64 14.34 13.24 12.29
50 0.549 24.05 21.38 19.24 17.49 16.03 14.80 13.74

78

5 0.272 11.92 10.59 9.53 8.67 7.94 7.33 6.81
10 0.385 16.87 14.99 13.49 12.27 11.24 10.38 9.64
20 0.544 23.83 21.18 19.06 17.33 15.89 14.66 13.62
30 0.667 29.22 25.97 23.37 21.25 19.48 17.98 16.70
40 0.770 33.73 29.98 26.98 24.53 22.49 20.76 19.27
50 0.861 37.72 33.53 30.17 27.43 25.14 23.21 21.55

98

5 0.442 19.36 17.21 15.49 14.08 12.91 11.92 11.06
10 0.625 27.38 24.34 21.90 19.91 18.25 16.85 15.64

20 0.884 38.72 34.42 30.98 28.16 25.82 23.83 22.13

30 1.080 47.31 42.05 37.85 34.41 31.54 29.11 27.03

40 1.250 54.76 48.67 43.81 39.82 36.50 33.70 31.29

50 1.400 61.33 54.51 49.08 44.60 40.88 37.74 35.04

130

5 0.774 33.91 30.14 27.12 24.66 22.60 20.86 19.37

10 1.100 48.19 42.83 38.55 35.04 32.12 29.65 27.53

20 1.550 67.90 60.35 54.32 49.38 45.27 41.78 38.80

30 1.900 83.23 73.98 66.58 60.53 55.49 51.22 47.56

40 2.190 95.93 85.27 76.75 69.77 63.96 59.04 54.82

50 2.450 107.32 95.40 85.86 78.05 71.55 66.04 61.33
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PumpRight Accessories
Commander Electric Section Valves for Liquid Fertilizer Application

105-M100075BRB90

105-M200100CPG

105-M200100TEE

105-M200PLG
(Aleternate 105-200PLG025

includes ¼” Pipe Thread for Gauge)

105-M100075BRB103-MEV10CF
(Complete Valve)

HOw IT wORKS
Section valves can be assembled into groups with a common 
inlet to control flow to each section.  The Commander 
controls up to 3 valves.  Many alternate fittings can be used 
to accommodate different hose sizes and configurations.

The valves have a three (3) pin weather pack electrical 
connector.  This is a power, ground and switched wire.  The 
power measured to ground should have 12 volts when the 
controller is on.  The switched wire will have 12 volts to turn 
the valve on, and 0 volts to turn the valve off.

ADDITIONAl PARTS:

1” Gasket 105-100G-H

2” Gasket 105-150G-H

1” Clamp 105-FC100

2” Clamp 105-FC200

wIRING CONNeCTOR:

Pin A  - Red, 12 Volts +
Pin B  -  Black, Ground -
Pin C  -  White, Signal

12V = On;  0V = Off

MOUNTING HARDwARe:

Two U-Bolt Kits 302-UB202
2 Valve Bracket 400-1196A1
3 Valve Bracket 400-1070A1

SeCTIONS VAlVeS:

2 Section Valve Kit 520-00-0502
3 Section Valve Kit 520-00-0503

Sure
Fire
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PumpRight Accessories
Recirculation Kit, Item Number 500-03-1100

Cross, 105-100CR
(Replaces Tee in
Standard Plumbing

Recirculation  3/4” Hose Barb
105-100075BRB
(Kit also Includes 105-100BRB
for 1” Hose)

Recirculation Valve,
102-100MVCF

Kit also Includes: Two - 1” Manifold Gaskets (105-100G-H) and Two - 1” Manifild Clamps 105-FC100)

APPlICATIONS
Recirculation flow is required for product agitation1. .

A very low flow rate is required.  This kit will allow the 2. 
pump to turn faster, while only applying a low rate of 
product.  This makes the pump performance more stable 
under these circumstances.  Make sure the flowmeter is 
capable of metering the flow rate you wish to apply to 
the ground..

HOw IT wORKS
The recirculation valve diverts some pump flow before the 
flowmeter.  The application rate is still measured by the 
flowmeter and everything that passes through the flowmeter 
is applied to the ground.  Open the valve partially to get 
the required recirculation.  USE OF THIS KIT LOWERS THE 
MAXIMUM RATE THAT CAN BE APPLIED TO THE GROUND.  
Close the valve if a higher rate is required.

Sure
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PumpRight Accessories 
Ion Flowmeter Kits
.6 - 13 GPM Item Number 500-02-3060  (Includes Divide by 8 Adapter)
1.3 - 26 GPM Item Number 500-02-2070
2.6 - 53 GPM Item Number 500-02-2080

Ion Flowmeter
Adapter Cable
201-17842

(201-17827 is adapter
cable with divide by 8)

Ion flowmeters are superior to traditional turbine flowmeters 
in two basic ways.  First, they have no moving parts.  This 
translates into no wear items or potential for contaminates 
to jam a spinning turbine.  Second, Ion flowmeters detect the 
flow of ions which makes them independent of viscosity or 
density of the fluid measured.  They are extremely accurate 
using standard calibration number.  SureFire Ag recommends 
you perform a catch test to verify the system is properly 
installed and configured.

15

Flow Range Pulses/Rev. Commander Flow Cal
.6 - 13 4542 1135

Divide by 8 adapter required 

1.3 - 26 GPM 2271 4542

2.6 - 53 GPM 1135 2270Sure
Fire
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Complete assembly
FM750 GFN Flowmeter

Housing FM750 GFN

Turbine
P/N 14836

Quad-ring
P/N 13783

Housing FM750 GFN
(Non Sensor)

PumpRight Accessories 
FM750 Flowmeter Kits
2 - 40 GPM Item Number 500-02-1000

The FM750 may need  to be 
disassembled for cleaning or to 
remove an obstruction.  This diagram 
shows the components and proper 
location of each.  If necessary use a 
mild detergent and brush to clean 
the flowmeter.  The turbine should 
spin freely in the housing.  After 
disassembly, recalibration of the 
flowmeter is recommended as its 
flow characteristics may change.

The FM750 turbine flowmeter is shown attached to the 
PumpRight base.  A minimum of 24" of hose with a gentle 
curve should be used after the flowmeter outlet before any 
fittings.  The FM750 works with flow in either direction.

The flow calibration for this flowmeter is found on a metal 
tag wired to the flowmeter.  It will range from 140 to 150.

16
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Select a mounting location which seems most workable, 
and that best fits your needs. It should be con ve nient to 
reach and high ly vis i ble to the op er a tor. DO NOT IN STAll 
IN A POSITION THAT OB STRUCTS THe VIew OF THe ROAD 
OR wORK AReA. Whenever pos si ble, avoid lo ca tions that 
ex pose the con sole to direct sun light, high tem per a ture, 
strong chem i cals or rain.

Place the mounting bracket in selected lo ca tion, mark holes, 
drill 1/4” (7mm) holes and mount bracket with bolts, lock 
wash ers and nuts pro vid ed. (Use self-tap ping screws if not 
prac ti cal to use bolts.) See Illustration 1A.

Put rubber washers on carriage bolts and put the bolts 
through the bracket holes from the inside out. Loosely 
attach the mount knobs onto the bolts. Place console over 
carriage bolt heads and tighten knobs to se cure the console.               
See Il lus tra tion 1B.

Attaching the Power and Run/Hold 
Control Switches 
Mounting the Run/Hold Switch Kit
Remove the mount knob from either side of the console.  
Install the bracket over the carriage bolt and along side the 
console bracket.  Install the mount knob on the carriage 
bolt and tighten to secure the console and run/hold switch 
bracket in place.

Install the switch in the bracket and attach the quick 
disconnects on the switch harness to the switch.  Then install 
the switch harness connector into the mating connector  
(gray tie) on the console harness.  Install the Console Power 
Switch (P/N 14360) in the same fashion.

Illustration 1A

Drill ¼” (7mm)
holes for bolts,
or 3/16“ (5mm)
holes for self-
tapping screws.

Bolts

Lockwashers
and nuts

BLACK WIRE

HEX NUT

DECALHEX NUT

WASHER w/NOTCH

WASHER 1

RED WIRE

Console Run/Hold Switch Bracket

Illustration 1B

Rubber washers
Carriage bolts

Mount knobs

Installation
Mounting the Display Console

CONSOLE END VIEW

Console easily adjusts for
side or dashboard mounting.

Sure
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This section explains how to connect your SureFire 
Commander to a 12-volt power source.

NOTE: The SureFire Commander must be connected to a 
12-volt DC negative ground electrical system.   

POweR/BATTeRy CONNeCTION: 
Locate the power cable for the SureFire Commander and 
route to the battery.  When routing cable to con sole, avoid 
ar eas where the ca ble may be sub ject ed to abra sion or exces-
sive heat.  At tach the BLUE wire (ground) to a screw or bolt 
on the equipment frame.  See Il lus tra tion 2. Be sure there is a 
good metal-to-metal con tact.  Connect the ORANGE wire to 
the positive battery terminal. 

Connect the power to the SureFire Commander  console by 
plugging the 2-pin W/P tower on the power cable into the 
2-pin W/P shroud of the display console.  

ON/OFF SwITCH CONNeCTION 

To install the power switch, simply mount the switch bracket 
as shown on page 7,  and plug the connector into the mating 
cable from the console. 

Your Commander  is equipped with a non-volatile memory 
which does not require a constant supply of power to retain 
daily totals or calibration values.  This type of memory 
conserves battery power and will not discharge the vehicle’s 
battery when equipment is not in use.  

Illustration 2

Installation (cont) 
Electrical

Hot
(ORANGE)

10-Amp In-line
Fuse Required

Ground
(Blue)

+12 VDC
(RED)

Speed Sensor Options
Astro II GPS Speed Sensor
The Astro is an easy-to-install economical alternate to radar 
speed sensors. The Astro is available with either a 1 HZ or 5 
HZ GPS receiver.  The sensor converts GPS signals to a pulsed 
speed signal, providing an accurate speed input even in 
conditions where radar does not perform well.  Calibration 
for the Astro II is 0.189.
GPS Speed Sensor Interface
The Commander may also be used with most other GPS 
speed sensors that output a pulsed signal, such as SkyTrak 
or Dickey-John GPS speed sensors.  An adapter cable may 
be required.

Astro II GPS Speed Sensor

Sure
Fire

 Ag S
ys

tem
s



19

Installation (cont)

Commander Basic System Overview
+12 VD

C
G

N
DA
STRO

 II

YELLO
W

 TIE
YELLO

W
 TIE

G
RAY TIE

G
RAY TIE P/N

 14360

P/N
 13207

P/N
 14316

P/N
 17923

P/N
 14315

P/N
 14361

PRESSU
RE

FLO
W SERVO

SEC
TIO

N
 2

SEC
TIO

N
 3

M
A

STER
SEC

TIO
N

 1

SU
REFIRE

CO
M

M
A

N
D

ER
CO

N
SO

LE
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Installation (cont)

Commander Alternate System Overview
+12 VD

C
G

N
DA
STRO

 II

YELLO
W

 TIE
YELLO

W
 TIE

G
RAY TIE

G
RAY TIE

P/N
 14360

P/N
 13207

P/N
 14316

P/N
 17923

P/N
 14315

P/N
 14361

PRESSU
RE

FLO
W SERVO

SEC
TIO

N
 2

SEC
TIO

N
 3

M
A

STER

SEC
TIO

N
 1

SU
REFIRE

CO
M

M
A

N
D

ER
CO

N
SO

LE

SEC
TIO

N
 VA

LVES

M
ERCU

RY
W

O
RK SW

ITCH

PU
M

PRIG
H

T D
IA

PH
RA

G
M

 PU
M
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BRN
RED
ORN
YEL
GRN
BLU
VIO
GRY
WHT
BLK

BRN
RED
ORN
YEL
GRN
BLU
VIO
GRY
WHT
BLK

BOOM 1
BOOM 2
BOOM 3
SERVO +
SERVO -
FLOW SIGNAL
FLOW POWER
FLOW GRN
VES OUT
GND

+VES
SPEED POWER
SPEED SIGNAL
SPEED GND
R/H POWER
R/H SIGNAL
R/H GND
SWITCHED VES
+VES
GROUND

18”

18”

20 GA. BRN
20 GA. RED
20 GA. ORN
20 GA. YEL
20 GA. GRN
20 GA. BLU
20 GA. VIO
20 GA. GRY
20 GA. WHT
20 GA. BLK

16 GA. BRN
16 GA. RED
16 GA. ORG
20 GA. YEL
20 GA. GRN
20 GA. BLU
20 GA. VIO
20 GA. GRY

16 GA. WHT
16 GA. BLK

A
B

2-PIN W/P
SHROUD

2-PIN W/P
TOWER

14 GA. ORG
14 GA. BLU 180”

POWER CABLE, PN 14315

3-PIN M/P
150 TOWER

14 GA. ORG
14 GA. BLU

3-PIN M/P
150 SHROUD

2-PIN M/P
150 SHROUD

A
B
C

A
B

18 GA. RED
18 GA. BLK

A
B
C
D
E
F
G
H
J
K

A
B
C
D
E
F
G
H
J
K

16 GA. BRN
16 GA. RED
16 GA. ORN
20 GA. YEL
20 GA. GRN
20 GA. BLU
20 GA. VIO
20 GA. GRY
16 GA. WHT
16 GA. BLK10

-P
IN

 M
ET

RI-
PA

CK
 SH

RO
UD

10
-P

IN
 M

ET
RI

-PA
CK

 TO
W

ER

10 FT. EXTENSION, PN 14316

A
B

3-PIN M/P
150 TOWER

2-PIN M/P
150 TOWER

YELLOW TIE

GRAY TIE
A
B
C

A
B
C

A
B

10
-P

IN
 M

ET
RI-

PA
CK

 SH
RO

UD
A
B
C
D
E
F
G
H
J
K

POWER SWITCH
BRACKET KIT
PN 14360

SPEED

RUN/HOLD
SWITCH/BRACKET KIT
PN 14361

FUSE HOLDER, 10A FUSE
5/16” RING CONN. (2X)

+VES
GND

Su
re

Fi
re

 C
om

m
an

de
r C

on
so

le

SECTION 1
SECTION 2
SECTION 3

SERVO +
SERVO -

FLOW SIG
MASTER

PRESSURE
VES OUT

GND

A
B
C
D
E
F
G
H
J
K

16 GA. BRN
16 GA. RED
16 GA. ORG
20 GA. YEL
20 GA.GRN
20 GA. BLU
20 GA. VIO
20 GA. GRY
16 GA. WHT
16 GA. BLK

10-PIN
M/P

TOWER

18 GA. WHT
18 GA. BLK
18 GA. BRN

3-PIN
W/P

TOWER

BLACK TIE

BAND SPLICE &
HEAT SHRINK

(3 PLCS)

HEAT SHRINK

LABEL
½ IN. X 2.0 IN.

(6 PLSC)

PRESSURE

BLACK TIE

NATURAL TIE

12.0 IN

SECTION 2

SECTION 3

SECTION 1
A
B
C

A
B
C

A
B
C

A
B
C

A
B
C

A
B
C

A
B
C

A
B
C

3-PIN
W/P

TOWER

3-PIN
W/P

TOWER

DUST
COVER

DUST
COVER

DUST
COVER

A
B

2-PIN M/P
TOWER MASTER20 GA. VIO

20 GA. BLK

SPLIT LOOM

M
A

ST
ER

SE
C

TI
O

N
 1

SE
C

TI
O

N
 2

SE
C

TI
O

N
 3

BROWN TIE

YELLOW TIE

18 GA. WHT
18 GA. BLK
18 GA. RED

18 GA. WHT
18 GA. BLK
18 GA. ORG

ORANGE TIE

RED TIE

GREEN TIE

20 GA. GRN
20 GA. YEL

20 GA. BLU
20 GA. WHT
20 GA. BLK

3-PIN
W/P

SHROUD

3-PIN
M/P 150
TOWER

FLOW SIG
FLOW PWR
FLOW GND

SERVO -
SERVO +

SPLIT LOOM
(10.5 IN. LONG)

SE
RV

O
FL

O
W

PR
ES

SU
RE A

B
2-PIN M/P
SHROUD

20 GA. WHT
20 GA. GRY

POWER
SIGNAL

120.0 IN

Installation (cont)

Commander Basic Wiring System Overview

21

Sure
Fire

 Ag S
ys

tem
s



22

Three (3) Chamber, D115 Pump Shown.  Other PumpRight 
sizes function identically, but will require slightly different 
mounting due to the different physical size of the pump.  
Fitting sizes mentioned below may be larger on the larger 
pump models.

Mounting
Mount pump in your preferred location.  The PumpRight 1. 
pump has excellent suction and priming ability,, so it can 
be mounted away from or above fertilizer tanks.

SureFire has u-bolts available to mount the pump 2. 
directly to multiple bar sizes shown below.  If the u-bolts 
will not work, order the universal backer plate, number 
400-xxxxA1 which allows use of any bolts to clamp to 
any size tube up to 8” wide.

Installation (cont)

PumpRight Pump Assembly - with Hydraulic Servo Valve

Mounting Bar Size Item Number Item Description
4”  W x 4”  T 301-0804000500-05 Square Bend U-Bolt - ½” x 4” x 5”
5”  W x 7”  T 301-0805000850-05 Square Bend U-Bolt - ½” x 5” x 8 ½”
6”  W x 4”  T 301-0806000500-05 Square Bend U-Bolt - ½” x 6” x 5”
7”  W x 7”  T 301-080700-05 Square Bend U-Bolt - ½” x 7” x 8 ½”
7”  W x 5”  T 301-0807000600-05 Square Bend U-Bolt - ½” x 7” x 6”
8”  W x 12”  T 301-080801350-05 Square Bend U-Bolt - ½” x 8” x 13 ½”
8”  W x 16”  T 3010808001750-05 Square Bend U-Bolt - ½” x 8” x 17 ½”Sure

Fire
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Installation (cont)

Liquid Plumbing Connections

Flowmeter Outlet

Flow Connector
3-Pin M/P Shroud

Flowmeter
(FM750 Turbine

Style Shown)

Outlet Hose to
Flowmeter

Pressure
Relief Valve

Intlet Hose Barb

INleT
The diaphragm pump is shipped with a 1 ½” inlet hose barb.  
Attach this to the hose from your supply tank and strainer.  A 
1 ½” 90° hose barb is included and can be substituted.

lINe STRAINeR
The diaphragm pump includes a 2” line strainer 
for the inlet.  The strainer may be mounted 
directly to the inlet plumbing with a manifold 
clamp.  Or if preferred, the strainer can be 
mounted at any other location in the inlet 
hose.

OUTleT
The outlet is plumbed directly to the flowmeter 
with a ¾” hose..  As shown above, the flowmeter 
may be mounted directly to the PumpRight 
pump.  The flowmeter outlet is a ¾" hose barb.  
The outlet hose should be a minimum of 24" 
long with a gentle curve prior to any fittings 
for optimum flowmeter performance.  The 
flowmeter outlet will attach to your manifold(s) 
or section valves. 

PReSSURe RelIeF VAlVe (PRV)
The PRV is a 100psi relief.  If there is a restriction 
that creates over 100 psi in the system, the 
PRV will open allowing the excess flow to pass back to the 
inlet side of the pump.  This protects the pump and fertilizer 
system from damage.

Sure
Fire

 Ag S
ys

tem
s



Installation (cont)

PumpRight Hydraulic Connections

1 2

Servo Connector
3-Pin W/P Tower

Servo Valve Motor

On/O� Valve Connector
2-Pin M/P Shroud

On/O� Valve Manifold

Return to Tractor

Pressure from Tractor

Servo Valve Block

HyDRAUlIC CONNeCTIONS
Two hoses will be required from the tractor remote valve 1. 
to the PumpRight Pump.  We recommend ½" hydraulic 
hose.  The hoses will need a #8 (½") Female JIC Swivel to 
connect to the PumpRight Pump.

Connect the hoses as shown in the pictures.2. 

HOw IT wORKS
The servo valve turns to vary a hydraulic passage which 
regulates how much oil flows out the "CONTROLLED" port.  
This oil is constantly flowing to the motor manifold.  The 
On/Off valve in the manifold closes to force the oil through 
the motor.  At rest (zero volts), the On/Off Valve is open, this 
allows the oil to flow freely from port 1 to port 2, and the 
motor is stopped.  When energized with 12 volts, the On/Off 
Valve closes, forcing the motor to rotate.  

24
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Installation (cont)

PumpRight Hydraulic Connections (cont)

The motor on the PumpRight pump turns 
in a clockwise rotation, looking at the shaft.  
The solenoid and plug should be installed as 
shown at left.  A check valve is installed on the 
#2 (outlet) port.  This prevents the motor from 
rotating backwards.  The check valve can be 
identified by its slightly larger size, flow arrow 
and the part number "1108R" stamped on it.

The servo valve block has labeled ports.  The 
"BYPASS" port uses the tee to combine the 
valve bypass flow with the motor return flow.  
The combined flow is returned to the tractor.

The 'INPUT" port is connected to the tractor 
pressure port.

The 3rd port on the opposite end of the valve 
(not shown) is labeled "CONTROLLED" and is 
connected to the motor inlet, port #1.

On/Off Solenoid Valve

Hydraulic Plug

Check Valve

Sure
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Commander Console Func tions
The Commander features a large, easy-to-read liquid crystal display, easy-to-use rotary dial and lighted panel 
for night use.

TANK: Displays gallons (liters) 
of liquid remaining or lbs.  (kg) 
of NH3 remaining.

INlINe/ByPASS:  For establishing servo polarity.  (If servo is 
in the main spray line, select “Inline”.  If servo is installed in a 
return line, select “Bypass”.)

ADjUST RATe: Used in calibration mode to enter an 
amount of change for on-the-go adjustments to the 
target rate (GPA/LPH), or lbs/acre (kg/hectare) N.

TARGeT RATe: Used in calibration mode to enter the target 
application rate (GPA/LPH) or lbs/acre (kg/hectare) N.

RATe:  Displays application rate 
GPA(LPH), or lbs. N/acre (kg of N/
hectare).

AReA (1) (2) (3):  Keeps a running count of the total acres 
(hectares) worked.  May be reset. (Note: VOLUME and AREA 
counters work in pairs, if AREA counter 1 is reset, it also resets 
VOLUME counter 1. 

PReSSURe:  Displays the 
pressure at the location of the 
optional pressure sensor.  In 
addition to displaying the 
Pressure the console will compare 
the input Pressure to the Pressure 
Limit (“Special” Cal factor) and 
warn the operator with HiPSI 
(High Pressure) message when 
the input pressure exceeds this 
limit.  The HiPSI warning will 
flash (alternate) with normal 
data in all rotary positions.  If 
the Tank Level is low the FILL 
message will not be shown 
when displaying HiPSI.

wIDTH CAl: Used in calibration mode to enter the working 
width of your equipment.

SPeeD:  Displays ground speed in miles 
per hour (kilometers per  hour).

SPeeD CAl:  Used in calibration mode to enter the speed 
calibration number in inches (cm) per pulse.

TeST SPeeD:  Used in calibration mode to enter a test speed 
in miles per hour (kilometers per hour).

MIN FlOw: Used in the calibration mode to view the current 
minimum flow setting (GPM/LPM).

VOlUMe (1) (2) (3): Displays total gallons (liters) or lbs. (kg) 
of NH3 applied.  May be reset.  (Note: VOLUME and AREA 
counters work in pairs, if VOLUME counter 1 is reset, it also 
resets AREA counter 1. 

FlOw CAl: Used in calibration mode to enter the calibration 
value assigned to your flowmeter (see flowmeter tag.)

WARNING LIGHT: Indicates over 
or under application of 10% of the 
Target Rate. Also lit when in CAL.

Calibration Positions Calibration Positions

VOlUMe/MINUTe: Displays total 
gallons (liters) of liquid applied per 
minute, or lbs. (kg) NH3 per minute.

DISTANCe:  Displays distance traveled 
in feet (meters). May be reset.

Soft Key Functions

Key which changes operation 
from automatic control to  
manual.

AUTO

MAN

This key is used to enter & exit 
the calibration mode.

CAL

PROGRAM KeyS: Used to increment and 
decrement the different calibration values.

RESET

RESET when not in CAL, clears •	
the selected counter when held 
for two sec onds.
When in CAL, th•	 e  “+”  key 
increases and the “-” decreases 
the value displayed.
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Commander Calibration and Operation
Standard Calibration Procedure

Turn all section switches off and put system in hold.1. 
Press CAL key for one (1) second to enter calibration mode.  2. 
Red light will be on steady and CAL will be displayed in CAL 
mode.
Turn the dial to the items listed below and set as instructed.3. 
For PumpRight pumps, go to “Special” Calibration and 4. 
change Valve Response Speed to -1.  See pages 28 - 29.
When complete, press CAL for one (1) second to exit CAL 5. 
mode.  Red light should go out and CAL will not be displayed.  
You MUST exit Calibration mode to save your settings.

WIDTH
CAL

FLOW
CAL

MIN 
FLOW

ADJUST
RATE

TARGET
RATE

SPEED
CAL

INLINE
BYPASS

TEST
SPEED

VOLUME /
MINUTE DISTANCE

PRESSURE

VOLUME

RATE SPEED

AREA

CALAUTO
MAN RESET

CAL HOLD

TANK

ADjUST RATe:  Sets amount of rate change by pressing "+" 
or "-" button once.  Usually set to 1.0.  This 
allows you to change from 8 GPM to 9 GPM 
to 10 GPM etc.

MIN FlOw:  Tells controller never to go below a certain 
flow.  Set to ZERO in nearly every application.  NOTe:  See 
“Special” Cal to adjust.

APPlICATION NOTe: 
Over-application may 
occur with MIN FlOw 
set if ground speed is 
too slow.

MIN
FLOW

VOLUME /
MINUTE

wIDTH CAl:   Enter the width of each fertilizer or chemical 
section of your 
implement.  For a single 
section system, set 
Section One to the full 

implement width in inches.  For example, 
for a 8 row 30” implement, set Section One 
to 240 inches.  To set the section widths the 
Run/Hold Switch has to be in Run and the 
Section Switch must be ON.  If using a single 

section implement, set Section 2 and 3 to ZERO.

WIDTH
CAL

AREA
(1) (2) (3)

SPeeD CAl:  For the Astro II, set this to 0.189.  For any other 
sensor, use the procedure found in the appendix.  To match 

to a known good speed 
reading in your tractor, 
you can adjust the 
calibration value.  To 
increase speed shown 

on the Commander, increase the Speed Cal 
value.  NOTe:  For a hydraulic pump you 

need to change Valve Response in Speed Cal.  Set Valve 
Response to -1.  See Page 29.

SPEED
CAL

DISTANCE

INLINE
BYPASS

AREA /
HOUR

TeST SPeeD:  Use this mode to verify controller automatic 
operation only AFTER initial operation in 
MANUAL mode.

TEST
SPEEDSPEED

INlINe/ByPASS:  Set to BYPASS to control the hydraulic 
servo value on the PumpRight pump.

ADJUST
RATE

TANK

TARGET
RATE RATE

TARGeT RATe:  Set to your intended target rate in Gallons 
per Acre.

Flow Range Pulses/Rev. Commander Flow Cal
.6 - 13 4542 1135

Divide by 8 adapter required 

1.3 - 26 GPM 2271 4542

2.6 - 53 GPM 1135 2270

FlOw CAl:  Enter the calibration number for your 
flowmeter here.  On 
turbine flowmeters, the 
calibration number is on a 
metal tag attached to the 
flowmeter.  On Ion flowmeters the calibration 
number is from the chart below.

FLOW
CAL

VOLUME
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The “Special” calibration mode is used to set up system 
parameters that rarely need to be changed or adjusted.  To 
enter Special Cal, put the system in HOLD, turn the console 
OFF, press and hold both the AUTO/MAN button and CAL 
button while turning console ON.  The console will display 
SPEC for 2 seconds to show that the console is in the Special 
Calibration mode.  Release the AUTO/MAN and CAL buttons. 
The CAL icon and Warn LED will turn on.  The desired Special 
Calibration parameter(s) can then be accessed with the rotary 
switch per the illustration below.  To exit Special Calibration, 
press and hold the CAL button for 2 seconds.  The console 
will store any changes and revert to normal operation.  

NOTe:  The following table describes the special cal 
parameters and shows the factory settings.  More detailed 
descriptions follow the table.

WIDTH
CAL

FLOW
CAL

MIN 
FLOW

ADJUST
RATE

TARGET
RATE

SPEED
CAL

INLINE
BYPASS

TEST
SPEED

VOLUME /
MINUTE DISTANCE

PRESSURE

VOLUME

RATE SPEED

AREA

CALAUTO
MAN RESET

TANK

         2 Units

Valve Voltage

Material

Valve Response 
Speed

Page 1

Fill Tank Size

Tank Set Point

Auto Shutoff
On/Off

Auto Delay 
Time

Page 1

Parameter Description Factory Setting
Units System of units:  EnG (English) / mEt (Metric) /TurF (Turf) EnG (English)

Valve Voltage Servo Valve Drive Voltage (8/12) 12
Material Choose Liquid (H2O or Anhydrous (NH3) H2O
Valve Response Time Set Valve Response                                                                   (-4 to 3) -4
Fill Tank Size Size (volume) of Full Tank                                                          (Off or 1-65,535) Off
Tank (Norm) Set Point Sets alarm point if using Tank Function                                      (Off or 1-65,535) Off
Auto Shutoff Runs servo toward minimum when in hold                                 (On/Off) Off

Auto Time Delay Delay servo response when going from Hold to Run                 (Off to 4 sec.)
Allows slow shutoff valves to open before adjusting servo 1

Min Flow Tells Commander to NEVER go below this setting (GPM) 0.0
Max Pressure Alarms operator if pressure exceeds this value 25
Min Pressure Freq Factory Setting Factory Setting
Max Pressure Freq Factory Setting Factory Setting
Full Scale Maximum pressure for sensor 30

NOTe:  you must exit “Special” Calibration to save changes.

Press CAL button again momentarily to switch between page1 
and page 2.  Notice the numeric icon change.  See Illustration 
below.

Page 2

Min Flow

Page 2

Max Pressure

Min Pressure Freq

Max Pressure Freq

Full Scale

Commander Calibration and Operation (cont)

“Special” Calibration Procedure
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UNITS:  Choose the system of units desired.  Turf units 
are the same as English 
units except Area is in 
thousands of square 
feet.  Use the “+” and “-” 

buttons to choose between EnG (American 
English Units), MEt (Metric) and TurF (Turf 
units).

WIDTH
CAL

AREA

VAlVe VOlTAGe:  Selects the operating voltage for the 
servo valve.  Factory 
setting is 12 volts.  
NOTe:  AlwAyS set to 
12.

SPEED
CAL

DISTANCE

MATeRIAl:  Use “+” and “-” buttons to select between liquid 
(H2O displayed) or anhydrous ammonia (nH3 displayed).  If in 

NH3 mode, rates will be displayed in pounds 
(kg) actual N and totals will be displayed in 

pounds (kg) anhydrous 
ammonia (NH3). 

INLINE
BYPASSPRESSURE

VAlVe ReSPONSe SPeeD:  Allows adjustment of response 
to “tune” the system for use with very fast or slow valves.  
For example, if using a ball valve that takes several seconds 

to open or close in manual mode, and the 
system responds sluggishly, use the “+” 
button to adjust the valve response number 
to 1, 2 or 3.  The range of adjustment is -4 to 

+3, factory setting is -4.  
NOTe:  exercise caution 
when increasing the 
valve response speed.  

If using a relatively fast valve (1-3 seconds open-to-close), 
the system may become unstable with higher valve response 
speed numbers entered.

NOTe:  A beginning valve response of -1 is recommended 
for hydraulic servo valves.

TEST
SPEEDSPEED

To exit Special Calibration, press and hold the CAL button for 
2 seconds.  The console will store any changes and revert to 
normal operation.

NOTe: you MUST exit “Special” Calibration to save changes.

FIll TANK SIze:  If using the Tank feature, this setting 
can be used to enter the volume of the tank.  Use the 
“+” and “-” buttons 
to choose OFF or any 
value from 1-65,535.  
Then when the tank is 
filled, the tank counter can be reset to full 
by simply turning the rotary switch to the 
TANK position and pressing the “+” button.  
Depending on the “UNITS” setting, the 
TANK SIZE units will be either gallons or 
liters.  If “material” is set to NH3, the Tank Size will be in lbs. 
or kg. Anhydrous Ammonia (NH3).

FLOW
CAL

VOLUME

TANK AlARM SeT POINT:  Use the “+” and “-” buttons to 
set the level where the Warning LED starts flashing and the 
word “FILL” flashes on 
the display.  Range is 
OFF or 1-65,535.  When 
the tank value drops 
below the set point, the alarms will notify the 
user that the tank level is low.

MIN
FLOW

VOLUME /
MINUTE

AUTO SHUTOFF ON/OFF:  When Auto Shutoff is enabled 
(ON) the servo will run toward minimum flow for 4 seconds 
any time the system is put in HOLD or all 
booms are turned off, or if in AUTO mode and 
speed goes to zero.  This 
feature is normally used 
only in Dry Application 
systems where the 
HOLD condition must stop a hydraulic auger or conveyor 
belt.

ADJUST
RATE

TANK

AUTO DelAy TIMe:  Typically used when using relatively 
slow ball valves for boom shut-off, this feature delays 
adjustment of the servo valve until the boom 
valves are open.  Use “+” and “-” buttons to 
set from zero (OFF) to 4 seconds.

TARGET
RATE RATE

29

Commander Calibration and Operation (cont)

“Special” Calibration Procedure (cont)
Page 1

Sure
Fire

 Ag S
ys

tem
s



MAX PReSSURe:  Adjust the Max Pressure to the pressure 
you wish not to exceed.  
This valve should not 
exceed the Full Scale 
setting.

WIDTH
CAL

AREA

MIN PReSSURe FReQ: Factory set.  DO NOT change unless 
authorized to do so.

Can be used to adjust 
zero pressure.  Reduce 

Min Pressure Frequency 
until a pressure is displayed with the pumps 
off and pressure relieved (approximately 

100).  Increase Min Pressure Frequency until zero pressure 
is displayed.

SPEED
CAL

DISTANCE

MAX PReSSURe FReQ:  Factory set.  DO NOT change 
unless authorized to do so.

With the system running check display 
pressure vs gauge.  If pressure displayed is 

below actual pressure, 
increase Max Pressure 
Frequency.  If displayed 
pressure is below actual 

pressure, decrease Max Pressure Frequency.

INLINE
BYPASSPRESSURE

FUll SCAle:  Adjust this valve to match your Pressure 
Transducers Full Scale Specifications (Typically 
30).

TEST
SPEEDSPEED

MIN
FLOW

VOLUME /
MINUTE

MIN FlOw:  The pur pose of this calibration value is to 
prevent the system from applying below the recommended 
minimum rate for the 
nozzles.  The minimum 
flow rate in gallons 
per minute (li ters per 
minute) based on the nozzles being used, 
for the en tire boom on the sprayer. DO NOT 
enter the actual flow of your spray application. For example: 
If the  min i mum flow rate for the nozzle you are using is .22 
GPM at their minimum recommended pres sure and your 
boom has 20 nozzles, enter 4.4 as the MIN FLOW value (.22 
x 20 = 4.4). The system  wIll NOT ap ply at a rate lower than 
this value when spraying in AUTO. This value should be 
checked/ changed for each different nozzle that you use.

APPlICATION NOTe: Over-application may occur with 
MIN FlOw set if ground speed is too slow.
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Commander Calibration and Operation (cont)

Initial Operation to Test System Setup
First we will test the system in Manual Mode.

Fill tank with water.1. 

Turn your hydraulic valve on for the PumpRight pump.2. 

Push the AUTO/MAN button until MAN is displayed on 3. 
the Commander.  You are now in Manual mode.

Put the system in RUN.  Turn the console switch to RUN 4. 
or lower the implement if using a mercury Run/Hold 
Switch,

Turn Section 1 switch ON.5. 

Turn dial to VOLUME/MINUTE position.  Is a number 6. 
displayed?  If so push the "+" button.  Does the flow 
increase?  Push the "-" button.  Does the flow decrease?  
If the buttons work backwards, see calibration and 
change the INLINE/BYPASS setting.  You will be able to 
completely stop the pump by pushing the "-" button.

If no reading in VOLUME/MINUTE is the pump turning 7. 
and is there water present at the pump inlet?

If pump is not turning, check hydraulic connections and 8. 
try hydraulic control lever in the opposite direction.

If water is being pumped, but no reading on the 9. 
Commander VOLUME/MINUTE, check the flowmeter 
connections and the Flow Cal value.

Proceed to the next step when you can increase and decrease 
the VOLUME/MINUTE reading using the "+" and "-" keys on 
the Commander

Turn the dial to SPEED.  Drive the tractor.  Does the speed 10. 
reading seem reasonable and correct?  The ASTRO II will 
be a more accurate speed than an un-calibrated tractor 
speedometer.

You are now ready to test AUTO mode.  You can drive the 
tractor and verify the system works correctly.  If you want to 
sit still, you can enter Calibration Mode, then turn the dial the 
TEST SPEED.  Using the "+" key increase the speed to your 
operating speed.  Turn the Run/Hold and Section switches 
ON.  The system will now perform as if it is traveling at the 
speed you entered.
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All Commander consoles, flowmeters and servo valves are 
tested prior to packaging, so unless there has been damage 
in shipment you can be confident that everything will be 
operational when you receive it. 

However, if you do encounter a problem that appears to be 
related to equipment failure, PleASe DO NOT OPeN THe 
CONSOle.  Your system is protected by a warranty, and     
SureFire Ag will gladly correct any defect.

Many problems are the result of mistakes in installation or 
operation. Before returning any parts for service, carefully 
check your installation and review the operating instructions.  
For easy-to-follow guidelines, refer to the troubleshooting 
section which follows.

CONSOle APPeARS DeAD
Using your test light, check for 12 volts at the power source. Also 
check for damaged power cable or reversed terminals. (Console 
requires 12 volts for proper operation). Check connections of 
ignition or power switch.

SPeeD IS AlwAyS zeRO OR eRRATIC
Review speed sensor installation and connections.

DISTANCe COUNT IS INACCURATe
Speed Cal was incorrectly entered.   Review calibration, re-adjust 
and test.

AReA COUNT IS INACCURATe
Implement width or Speed Cal was measured programmed 
incorrectly. Go back through the original procedures, make 
changes, and test for acre (hectare) count again. (Make sure 
no width is entered for unused booms.) Verify accuracy with 
formula:

Acres = Distance x Width in feet/43560
Hectares = Distance x Width in meters/10,000

NO ReADOUT OF GAllONS (lITeRS), OR GAllONS 
(lITeRS) PeR MINUTe
Check to see that the pump and equipment are operating 
properly. If liquid is moving through the line, check the flow 
sensor to be sure it is screwed all the way into the flowmeter. 

Check to see that a FLOW CAL number has been entered. Also 
check cable for breaks or incomplete connection. 

If the flowmeter is new or has not been used for a long period 
of time, the turbine may be sticky. Flushing the system out with 
water should make the turbine spin freely.

Flow rate may be too low to register a reading, or foreign 
material may be lodged in the flowmeter.
BOOMS SHUT-OFF

If you are in AUTO with no speed, the booms will shut-off.

TOTAl lIQUID USeD IS INACCURATe
This may result from an incorrectly-entered “FLOW CAL” 
value. Check the number stamped on the flowmeter tag, 
and be sure this is entered in the console’s “FLOW CAL” 
position. If the meter has been used for some time, wear may 
have changed the Flow Cal value. 

Check the mounting position of the flowmeter. With lower 
flow rates, the meter should be mounted vertically with flow 
traveling upward. Also check to see that the flow sensor is 
screwed all the way into the flowmeter.

Other causes may be inaccurate tank markings, a flow 
rate too low to register, or foreign material lodged in the 
flowmeter.

CONSOle IS eRRATIC IN OPeRATION
If you have a two-way radio, it may be mounted too close to 
the console. Keep all cables away from the radio, its antenna 
and power cable.

Ignition wires may be causing the console to malfunction.  
Keep cables away from ignition wires, or install ignition 
suppressor.

Reroute all cable away from electric solenoids, air conditioning 
clutches and similar equipment.

Check the VALVE SPEED calibration number in Special 
Calibration.  If the RATE tends to overshoot or oscillate, the 
VALVE SPEED setting may be too high for the control valve 
being used; reduce the VALVE SPEED setting by 1 (range is 
-4 to +3).

DISPlAyeD MeASUReMeNTS DO NOT MAKe SeNSe
The console may be in the incorrect measurement mode 
(English or metric). 

DISPlAy ReADS “OFl”
DISTANCE, AREA, and VOLUME counters read OFL when 
they have exceeded their maximum count. Reset to zero to 
resume counting.

SySTeM OPeRATION (CONTROl) IS SlUGGISH IN 
AUTOMATIC MODe
Check the VALVE SPEED setting in Special Calibration.  If 
using a slow valve (4 seconds or more, close to open) 
increase the VALVE SPEED setting.
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CONSOle
The only way to field test a console is to con nect it to a 
harness on a vehicle with a known working console or install 
it on an E-POP (Elec tron ic Point of Purchase) dis play stand.

HARNeSS
The harness can be checked using an ohm me ter or continuity 
tester. The main wiring diagram shows the pin out of all 
connectors.  See page 21.

eleCTRICAl INTeRFeReNCe
Erratic operation of the system may be the result of electrical 
interference from ignition wires or inductive loads (electrical 
clutch, fan, solenoid, etc.). Always try to route wires as far 
away from suspect areas as possible. If problems occur, you 
may need to relocate the console and/or wiring harness, or 
install a noise suppressor.

POweR
Check power source with a test light. If there is no pow er, 
trace cable toward battery look ing for breaks. Also check any 
fuses or circuit break ers that supply pow er to the console.

ACCeSSORy POweR
The speed, flow and run/hold cables all have an ac ces so ry 
power wire. Check for 12 volts between B (usu al ly white) and 
C (usually black) of these con nec tors. If power is not present, 
make sure the ac ces so ry pow er wire is not open or shorted 
to ground or to another wire.  If this wire has a prob lem, the 
con sole may ex hib it erratic behavior or not function at all.

RUN/HOlD jUMPeR DUST COVeR
To test for proper continuity on the jumper wire, connect the 
ohmmeter to the pins of the dust cover with the jumper wire. 
There should be continuity — near zero ohms.

MAGNeTIC HAll-eFFeCT SPeeD AND FlOw SeNSORS

Troubleshooting (cont)

Checking Individual Components

33

Caution: Improper connection or voltage could damage the 
Hall-effect sensor.   The Hall-effect sen sor works similar to a 
reed switch, but re quires pow er in order to func tion.  Also, 
this par tic u lar type of Hall-effect sen sor re quires al ter nat ing 
magnetic po lar i ties in or der to switch. This means that the 
north pole of a mag net will “open” the Hall effect and the south 
pole of a magnet will “close” the Hall effect.

Ground pin C (black) and connect clean 12 volts to pin B (white) 
of the Hall-effect sensor cable. Con nect the positive lead (red) 
of an ohmmeter or con ti nu ity tester to pin A (red) and the 
negative lead (black) of the ohmmeter or continuity tester to 
pin C of the Hall-effect sensor cable.

Holding the tip of the sensor up to the north pole of a magnet 
should result in a very high re sis tance (in fi nite), while holding 
the tip of the sensor up to the south pole of a magnet should 
result in a very low resistance (around 300 ohms).

ASTRO II  SPeeD SeNSOR

Carefully check your installation and operating instructions.  1. 
The following are tips for troubleshooting;

Disconnect the radar adapter cable from the console 2. 
harness

Check for 12 VDC between pins B and C of the main harness 3. 
connector (yellow tie).  If not present, console or harness 
may be defective.

Using a jumper wire (paper clip bent into a “U”), rapidly 4. 
short together positions A and C of the main harness speed 
connector (yellow tie) several times.  The console should 
respond with some speed reading.  If not, the console or 
harness may be defective.
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CONSOle INPUTS
If there is no response from any of the following tests, refer to 
the main wiring diagram to locate the next connector in line 
to ward the con sole and repeat the test at that con nec tor. If there 
is a response at that connector, the problem may be in the cable 
between the two connectors (or the con nec tors themselves).

SPeeD INPUT
Turn rotary switch to speed po si tion and dis con nect the 
speed sensor (yel low tie) from the main harness. Check for 
12 volts between pins B (white) and C (black) of the main 
harness speed cable (yellow tie). Using a clip lead or other 
jumper wire (such as a paper clip bent in a “U”), several times 
rap id ly short to geth er pins A (red) and C (black) of the 3-pin 
connector (See Illustration 3).  The console should respond 
with some speed read ing.

FlOw INPUT
Turn rotary switch to VOLUME/MINUTE and disconnect the 
flow sen sor (green tie) from the main harness. Check for 12 
volts be tween pins B (white) and C (black) of the main harness 
flow cable (green tie).  Using a clip lead or other jumper wire 
(pa per clip bent in a “U”), several times rapidly short together 
pins A (red) and C (black) of the 3-pin connector.  The con sole 
should re spond with some flow rate reading. 

ReMOTe RUN/HOlD INPUT
Disconnect the remote run/hold sensor (or jumper cover) 
from the main harness.

Check for 12 volts between pins B (green) and C (violet) of 
the main harness remote run/hold cable (grey tie). Placing a 
clip lead or other jumper wire (such as a paper clip bent in a 
“U”) between pins A (blue) and C (violet) of the main harness 
run/hold connector (grey tie) should turn off the “HOLD” 
icon on the console display. Removing the jumper should 
turn on the “HOLD” icon on the console display.

TURBINe FlOwMeTeR
Shaking the Flowmeter end to end should pro duce a “rattling” 
sound (shaft end play). Blowing in the meter from either end 
should spin the turbine freely. If the turbine spins freely but the 
meter will not register flow with a known working sensor, the 
turbine may be defective. 

C B A

Three-Pin Connector

Illustration 3
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SeRVO VAlVe CONTROl SIGNAl
With the console turned ON, put the console in MANUAL mode, 
place the remote Run/Hold switch in the RUN position and turn 
at least one boom switch to ON. Using a voltmeter or simple test 
light, check from a good frame ground to each of the servo wires 
on the main harness connector. You should get 0 volts on each 
wire. Holding the “+” button should cause the RED wire to pulse 
toward 12 volts (light will pulse). Holding the “-” button should 
cause the BLACK wire to pulse toward 12 volts (light will pulse).

SeRVO VAlVe
The best way to test the servo valve is with a known working 
console. Turn console ON, put the console in MANUAL mode, 
place the remote Run/Hold in the RUN position, turn the 
rotary switch to RATE and turn at least one boom switch to 
ON. With the servo valve connected to the servo valve lead 
on the main harness, holding the “+” button should close 
the servo valve and holding the “-” button should open the 
servo valve NOTE: assuming you are in bypass configuration 
(provided the console has passed the Servo Valve Control 
Signal test). The servo valve should operate smoothly in both 
directions, from fully open to fully closed.

You may also use a 9-volt transistor battery. Connecting the 
battery to each terminal on the servo valve should cause the 
servo valve to run in one direction. Reversing the battery 
connections should cause the servo valve to run the other 
direction. The servo valve should operate smoothly in both 
directions,  from fully open to fully closed. 

PlUMBING
Proper plumbing is a very important factor in obtaining 
optimal performance from your SureFire Commander 
system. The chart on the next page will help you determine 
what area of the plumbing may be causing your problem. 
At this point, it is assumed that your plumbing basically 
matches that of the system diagram and that the servo 
valve and flowmeter are known to be installed correctly and 
functioning properly.  In addition, make certain that you have 
selected and installed the correct orifice for the application, 
speed and rate that you intend to maintain.  Don’t forget the 
obvious such as leaky fittings and hoses, pinched hoses and 
plugged or worn nozzles.

Troubleshooting (cont)

Checking Console Inputs
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Plumbing Troubleshooting Chart

SYMPTOM POSSIBLE CAUSE POSSIBLE SOLUTION
Loses pressure in 
MANUAL

Pump Air-lock•	 Clean strainer•	
Larger hoses•	

Little or no pressure 
adjustment in MANUAL

Too much restriction in servo loop•	 Larger	hoses	and	fittings•	
No sharp bends•	

Pressure won’t go high 
enough in MANUAL

Pump starved or too small•	
Too much agitation•	

Larger hoses•	
Reduce agitation•	

Pressure, Speed and 
Rate don’t check out 
according to charts

Inaccurate pressure reading•	 Use a different gauge and check •	
each boom.

Pressure	fluctuates	
greatly in AUTO

Sagging or kinked hoses•	
Valve response speed set too high (“Special” Cal)•	

Support or replace hoses•	
Clean strainer•	
Reduce valve speed setting•	

35

Winterization
eND OF SeASON CleANING & wINTeRIzATION
SureFire recommends flushing your fertilizer pump and 
complete system with adequate amounts of water.  Next, 
use RV antifreeze to winterize your system by pumping an 
adequate amount through all components.  At the beginning 
of the next season, begin with water to verify the system is in 
working order with no leaks.
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PumpRight Parts Breakdown 
D70 and D115 Series
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This procedure is used to verify the calibration of systems 
wITH the Run/Hold Switch Kit or an optional remote run/
hold kit installed. In order to achieve accurate measurements, 
each step in this fine tuning procedure should be performed 
as precisely as possible.

Note: If your system does not have a run/hold switch kit or 
remote Run/Hold sensor installed, refer to next page for 
instructions.

PRePARATION
•		 Once	the	system	is	fully	installed	and	calibrated,	se	lect	a	

straight tract of ground that is similar to your ac tu al field 
conditions and as level as pos si ble.

 NOTe:  Us ing a course with a different ground sur face, 
such as a hard-surface road, will re sult in dif fer ent    
read ings than exact field con di tions. 

•		 Measure	 a	 distance	 of	 1000	 feet	 (500	 meters).																												
Clear ly mark the beginning and end points with flags or     
some thing highly visible to the operator.

PROCeDURe
1.  With the console turned ON, place the Run/Hold switch 

in the HOLD position. The HOLD icon will be displayed. 
Turn the rotary dial to the “DISTANCE” position. Be sure 
the display shows 0. If not, reset the distance counter by 
pressing and holding “RESET” until the display returns to 
0 (approximately one second). The word CLEAr will be 
displayed when reset is pressed.

2. You are now ready to drive the measured course. Pick 
a location on the vehicle to use as a marker for starting 
and stopping the distance counting function (door 
handle, mirror, step, etc.). You should begin driving the 
course well ahead of the starting flag and drive past the 
ending flag, using the Run/Hold switch to start and stop 
the counting function. It is not recommended to start 
from a dead stop at the starting flag and stop at the 
ending flag.

3. Place the Run/Hold switch in RUN when the marker 
on the vehicle passes the starting flag to activate the 
distance counting function. The console display numbers 
will increase, adding to the distance total as you drive. 
Drive the pre-measured course and place the Run/Hold 
switch in HOLD, when the marker on the vehicle passes 
the ending flag, to stop the distance counting function. 
The console display should read “HOLD”.  See Illustration 
to the right.  Stop the vehicle in a level and safe area and 
continue with this procedure.

4. With the rotary dial still at DISTANCE (SPEED CAL), press 
and hold the “CAL” key for one second. Once the con-
sole is in “CAL,” CAL and the speed calibration value 
will be displayed.  Momentarily press CAL and the word 
CAL will begin to flash and the distance travelled will be 
displayed.   See illustration below.

5. When the display shows distance (“CAL” is flashing), ver-
i fy wheth er the number displayed is the ex act dis tance 
you drove (with in  +/-  1 - 2 %).  If not,  press the “+” or 
“-”  key to ad just the fig ure to match the dis tance you 
ac tu al ly drove. If the display reads too high, use the “-” 
key to lower the dis played value. If the display reads too 
low, use the “+” key to raise the displayed value.

6. When the number shown on the display match es (as 
close ly as possible) the ac tu al dis tance driv en, you have 
ar rived at the cor rect cal i bra tion val ue. If you can not 
adjust the displayed distance to exactly match the actual 
dis tance driven, adjust the figure as close as possible 
to the actual distance. You  may check the calibration 
number by momentarily pressing CAL.  The word CAL 
and the SPEED CAL number will appear.   Exit “CAL” by 
pressing “CAL” for one second.

The speed sen sor is now calibrated. To verify proper 
calibration, repeat the procedure a sec ond time. write 
down the new speed calibration number and keep it in a 
safe place.  If the cal i bra tion values are ever accidentally 
changed, you can simply re-en ter this num ber.

WIDTH
CAL

FLOW
CAL

MIN
FLOW

ADJUST
RATE

TARGET
RATE

SPEED
CAL

INLINE
BYPASS

TEST
SPEED

VOLUME /
MINUTE DISTANCE

PRESSURE

VOLUME

RATE SPEED

AREA

TANK

CALAUTO
MAN RESET

CAL
1  2  3  4  5

HOLD

Appendix A
Fine Tuning Speed/Distance Calibration Val ue (With Run/Hold Switch Kit Installed)
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This procedure is used to verify and fine-tune the flowmeter 
calibration. Every flowmeter is calibrated with water at the 
factory and stamped with a calibration val ue. Enter that value 
as a starting point and use this pro ce dure to fine-tune that 
value for your specific in stal la tion and spray ing application. 
This procedure should be re peat ed each time a new solution 
is being applied (Differ ing so lu tions will have a different    
spe cif ic gravities and different flow char ac ter is tics) or when 
the flowmeter in stal la tion has been altered.

PROCeDURe
1.  Put enough water in the tank to perform this test. (The 

larg er the volume of water used, the more accurate the 
calibration will be).

2. Start pump and turn on booms. Run enough water to 
purge all air from lines. Turn off pump.

3. Turn console rotary selector to the VOLUME po si tion. 
Select the counter (1-3) that you want to use. Press 
and hold the RESET button until the dis play reads 0         
(About 2 seconds).

4. Turn on all booms, and run a known amount of water.

5. Turn off all booms. Compare the console’s VOLUME 
reading with the known amount of water run.                             
See Illustration. If the two amounts are within one or two 
per cent, no fine tuning is required.  If the two amounts 
are more than two or three percent dif fer ent, con tin ue 
with the next step.

6. With the console still in the VOLUME position, enter 
calibration (Boom switches OFF, hold the CAL button 
until red warning light comes on; about one second). The 
dis play will show the flowmeter calibration value and 
the CAL icon. 

7. Momentarily press the CAL button.  The CAL icon will 
begin to flash and the total volume will be displayed.

8. When the TOTAL FLOW value is displayed, use the “+” or 
“-” button to adjust the value to match the amount of 
water run.

9. Momentarily press the CAL button.  The word CAL and 
the flowmeter calibration number will be displayed.  
You will notice that the flowmeter calibration value has 
changed. Write down the new flowmeter calibration 
value. This is your “fine tuned” calibration value, keep it 
for future reference.

10. Exit calibration by holding the “CAL” button until the red 
warning light goes out (about one second).

NOTe:  The most accurate method to measure the volume 
of water run is to place a container under eVeRy nozzle and 
add together the amount from each nozzle. This assures 
that 100 percent of the water is collected and that all 
nozzles are spraying equally.  At a minimum collect water 
from 4 - 6 nozzles.  NeVeR base a calibration on a single 
nozzle catch. It is important to perform this pro ce dure at 
a flow rate similar to that which will be used in the field. 
It is also possible to disconnect the main boom line and 
run it to a large measuring container but a valve must be 
installed and properly adjusted to simulate actual field 
conditions.
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Commander Calibration and Operation
Standard Calibration Procedure

Turn all section switches off and put system in hold.1. 
Press CAL key for one (1) second to enter calibration mode.  2. 
Red light will be on steady and CAL will be displayed in CAL 
mode.
Turn the dial to the items listed below and set as instructed.3. 
For PumpRight pumps, go to “Special” Calibration and 4. 
change Valve Response Speed to -1.  See pages 28 - 29.
When complete, press CAL for one (1) second to exit CAL 5. 
mode.  Red light should go out and CAL will not be displayed.  
You MUST exit Calibration mode to save your settings.
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INLINE
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PRESSURE
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RATE SPEED
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CALAUTO
MAN RESET

CAL HOLD

TANK

MIN FlOw:  Tells controller never to go below a certain 
flow.  Set to ZERO in nearly every application.

ADjUST RATe:  Sets amount of rate change by pressing 
"+" or "-" button once.  Usually set to 1.0.  This allows you to 
change from 8 GPM to 9 GPM to 10 GPM etc.

TARGeT RATe:  Set to your intended target rate on Gallons 
per Acre.

wIDTH CAl:  enter the width of each fertilizer or chemical 
section of your implement.  For a single section system, 
set Section One to the full implement width in inches.  For 
example, for a 8 row 30" implement, set Section One to 240 
inches.  To set the section widths the Run/Hold Switch has 
to be in Run and the Section Switch must be ON.  If using a 
single section implement, set Section 2 and 3 to ZERO.

SPeeD CAl:  For the Astro I, set this to 0.189.  For any other 
sensor, use the procedure found in the appendix.  To match 
to a known good speed reading in your tractor, you can 
adjust the calibration value.  To increase speed shown on the 
Commander, increase the Speed Cal value.

INlINe/ByPASS:  Set to BYPASS to control the hydraulic 
servo value on the PumpRight pump.

TeST SPeeD:  Use this mode to verify controller automatic 
operation only AFTER initial operation in MANUAL mode.

Initial Operation to Test System Setup
First we will test the system in Manual Mode.

Fill tank with water.1. 
Turn your hydraulic valve on for the PumpRight pump.2. 

Push the AUTO/MAN button until MAN is displayed on 3. 
the Commander.  You are now in Manual mode.

Put the system in RUN.  Turn the console to switch to 4. 
RUN or lower the implement if using a mercury Run/
Hold Switch,

Turn Section 1 switch ON (push towards back of the 5. 
Commander).

Turn dial to VOLUME/MINUTE position.  Is a number 6. 
displayed?  If so push the "+" button.  Does the flow 
increase?  Push the "-" button.  Does the flow decrease?  
If the buttons work backwards, see calibration and 
change the INLINE/BYPASS setting.  You will be able to 
completely stop the pump by pushing the "-" button.

If no reading in VOLUME/MINUTE is the pump turning 7. 
and is there water present at the pump inlet?

If pump is not turning, check hydraulic connections and 8. 
try hydraulic control lever in the opposite direction.

If water is being pumped, but no reading on the 9. 
Commander VOLUME/MINUTE, check the flowmeter 
connections and the Flow Cal value.

Proceed to the next step when you can increase and decrease 
the VOLUME/MINUTE reading using the "+" and "-" keys on 
the Commander

Turn the dial to SPEED.  Drive the tractor.  Does the speed 10. 
reading seem reasonable and correct?  The ASTRO II will 
be a more accurate speed than an un-calibrated tractor 
speedometer.

You are now ready to test AUTO mode.  You can drive the 
tractor and verify the system works correctly.  If you want to 
sit still, you can enter Calibration Mode, then turn the dial the 
TEST SPEED.  Using the "+" key increase the speed to your 
operating speed.  Turn the Run/Hold and Section switches 
ON.  The system will now perform as if it is traveling at the 
speed you entered.

Flow Range Pulses/Rev. Commander Flow Cal
.6 - 13 4542 1135

Divide by 8 adapter required 

1.3 - 26 GPM 2271 4542

2.6 - 53 GPM 1135 2270

FlOw CAl:  Enter the calibration number for your flowmeter 
here.  On turbine flowmeters, the calibration number is on a 
metal tag attached to the flowmeter.  On Ion flowmeters the 
calibration number is from the chart below.
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