Force CS Secondary Cabinet
Mounting and Plumbing

Chapter 1

Best Practices
Please review and verify the following items when installing a secondary cabinet with the Force CS injection
system:

Important: When performing priming, charging, flushing or winterizing procedures, perform the full procedure for the
secondary add-on cabinet before starting the procedure in the primary cabinet.

• Review and follow all safety information provided in the Force CS Injection System Installation and
Operation Guide. Proper protective equipment must be worn at all times when working with agricultural
chemicals. Contact a local chemical supplier for information and training.

• Mount the secondary cabinet as close to the primary cabinet as possible to keep hose lengths as short as
possible. Long hose runs will use more chemical for priming and calibration processes and will create more
chemical waste when flushing the injection system.
Unnecessary hose length used between the cabinets can lead to an increased occurrence of pump vacuum
alarms. It is recommended to mount the secondary cabinet directly adjacent to the primary cabinet to keep
hose lengths to a minimum.

• If stacking the cabinets, the primary cabinet (cabinet with the injection pump) must be mounted below the
secondary cabinet. The secondary cabinet should not be attached directly to the primary cabinet. A sturdy
framework will need to be fabricated to mount and secure the secondary cabinet above the primary cabinet.

• If mounting cabinets side by side, the vacuum hose between the cabinets should be as level as possible.
The primary cabinet should be mounted no more than 12 inches [30 cm] above the level of the secondary
cabinet to avoid high vacuum conditions. Viscous chemicals can be difficult to draw “uphill,” particularly with
colder temperatures.
Do not install elbows when mounting the cabinets side by side. Additional elbows can create restrictions in
the vacuum line and may lead to high vacuum conditions for the injection pump.

• Be sure to mount each cabinet to ensure ease of access while the implement is in the field to ensure that
charging and priming operations may be completed quickly and easily.

• Frequent bending of hoses may cause the hose to deteriorate and cause leaks. If cabinet mounting
locations will require crossing a folding joint of the implement, additional hose length will be required to
ensure that the hose does not stretch or kink during folding operations.
The bend radius for any hoses crossing folding points must not be less than 6 inches [15 cm]. Bending a
hose too tightly will cause the hose to become restricted at the bending point.

• Use a section of larger-diameter hose around chemical lines to protect lines from rub points as necessary.
• Neither of the injection cabinets should exceed the transport height or width of the implement that could
cause a hazard with low clearance or narrow roadways during transportation.
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Mounting and Plumbing the Add-On Cabinet
FIGURE 1.

Note:

Secondary Cabinet Mounting and Connection

Refer to Table 1 on page 3 for details on maximum hose length used between cabinets.
The secondary cabinet should not be attached directly to the primary cabinet. A sturdy framework
will need to be fabricated to mount and secure the secondary cabinet above the primary cabinet.
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Cabinet Preparation
If a pass-through for the plumbing connections is not available on either cabinet, use a 1-3/4” [45 mm] hole
saw to modify the cabinet. Refer to Figure 2 on page 3 for recommended measurements for the pass-through
location.
FIGURE 2.

Cabinet Modification for Plumbing Pass-Through

TABLE 1. Maximum

Hose Length to Flow Rate
Hose Length (ft. [m])

8’ [2.4] 9’ [2.7]

10’ [3] 11’ [3.4] 12’ [3.7] 13’ [4] 14’ [4.3] 15’ [4.6] 16’ [4.9] 17’ [5.2] 18’ [5.5]

7 [2.1]
8 [2.4]
9 [2.7]
10 [3.0]
Flow Rate
(oz./min 11 [3.3]
[dL/min])
12 [3.5]
13 [3.8]
14 [4.1]
15 [4.4]
Table Legend
OK
Alarm Threshold
Alarm State
TABLE 2. Flow

Rate Calculations

Flow Rate (oz./min.) =

Row Spacing (in.) x Number of Rows x Application Rate (oz./acre) x Speed (mph)
5940

Flow Rate (dL/min.) =

Row Spacing [cm] x Number of Rows x Application Rate [dL/ha] x Speed [km/h]
60,000
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Priming the System with an Add-On Cabinet
Note:

When priming the Force CS system with a secondary cabinet, it may be easier to prime the system
with water before charging the system with chemical. Use the clean out hose and a container with
clean water before connecting chemical boxes.
Prime the secondary cabinet manifold and the vacuum hose between the cabinets before priming
the primary cabinet.

1.

Be sure that the 3-way valve is set to direct liquid to the point of injection.

2.

Connect the clean out hose (3 ft [0.9 m] hose with mating coupler) to the lower, right box connection
(connector with the 0.3 PSI [2 kPa] check valve) in the secondary cabinet.

3.

Toggle the carrier product off and set all section switches to off positions.

4.

Set the injection pump control to manual and toggle the master switch to the on position.

5.

Run the injection pump at maximum rate until liquid reaches the manifold branch in the secondary cabinet.

6.

Toggle the master switch off to stop the injection pump.

7.

Disconnect the clean out hose and move it to the next box connection.

8.

Repeat step 5 through step 7 until liquid has been drawn through all branches of the secondary cabinet
manifold.

9.

Leave the clean out hose connected to the last box connector.

10.

Toggle the master switch to the on position and monitor the vacuum hose between the cabinets. Run the
pump until the hose between the cabinets is primed and liquid is present at the tee fitting in the primary
cabinet.

11.

Disconnect the clean out hose from the secondary cabinet and place it on the lower, right box connection in
the primary cabinet.

12.

Prime the primary cabinet manifold in the same manner as previously performed with the secondary cabinet
until all branch lines are primed.

13.

Refer to the pump calibration and operation manual and perform a pump priming procedure.

14.

If water was used to prime the system initially, repeat the above procedure to prime the system with
chemical. Use only one chemical box during this procedure and be sure to start with the secondary cabinet
and prime each branch line individually.

Note:
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To winterize the system, perform the above priming procedure using a container of antifreeze
designed for recreational vehicles (R.V. antifreeze). Be sure not to run out of antifreeze while
winterizing the system and be sure that all lines contain antifreeze when completed.
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System Clean Out with an Add-On Cabinet
1.

Disconnect and remove the chemical boxes from the cabinet racks in both the primary and secondary
cabinets. Dispose of or store the containers according to the chemical manufacturer’s recommendations.

2.

Connect the chemical collection container to the 3-way valve at the mixer.

3.

Set the 3-way valve to collect chemical in the collection container.

4.

Connect the clean out hose to the upper, left rack connector in the secondary cabinet. Secure the open end
of the hose above the coupler to prevent chemical from flowing out of the hose.

5.

Toggle the master switch and all section switches to the off positions.

6.

Set the pump to automatic mode.

7.

Enter a self test speed of 6 mph [9 km/h] in the control console.

8.

Toggle the master switch and at least one section switch to the on position. Run the injection pump for two
minutes.

9.

Toggle the master switch to the off position.

10.

Move the clean out hose to the next coupler and repeat step 8 and step 9 for the remaining connectors in
the secondary cabinet and then the primary cabinet starting with the upper, left rack connector.

11.

Repeat this process with clean water to flush the injection system and pump of chemical.

Note:

Flush the system with water and clean the strainer assembly located near the injection pump in
the primary cabinet before rinsing and winterizing the system.

FIGURE 3.
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