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BACKPACK SPRAYER/DUSTER:  OPERATION, MAINTENANCE, AND CALIBRATION

Courses Presented to:  91S

Place:  Classroom and 3393/outdoor site

Reference:  Owner/Operators manual

Study Assignment:  None

Student uniform and equipment:  Uniform of the day

Tools, equipment and materials:  Two backpack sprayers, calibration jars, measuring tape

Personnel:  One instructor (MOS 72B, 91S or Civilian SME)

Instructional aids:  Easel board, marker, eraser, LCD PPT, screen

Troop requirements:  Gov’t Transportation

Method of instruction:  Lecture and hands-on demonstration.

Introduction:

A. Calibration is determing your sprayer output or application rate.  Calibrating the sprayer properly is as important as being sure to follow the directions on the chemical label.  If the sprayer is not calibrated correctly, the rate of application will not be accurate and the entire spraying program may be seriously affected.  For example, when spraying herbicides, there may be a narrow margin between the amount of chemical required to kill the weeds and amount that will damage the crop.  Too light an application will not give the weed control necessary, too heavy will damage the crop.
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B. Terminal Learning Objective:

1.
Terminal Learning Objective: Given a backpack sprayer/duster and a pesticide application mission, correctly maintain, calibrate, and operate the backpack sprayer/duster IAW TM 5-629, Military Pest Management Handbook, and the equipment manual.
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2.
Enabling Learning Objectives:



a.
Given a list of pest control situations and a backpack sprayer/duster, select those pest control situations that are appropriate for the backpack sprayer/duster.

b. Given a list of component parts, select the component parts of a backpack sprayer/duster.
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c.
Given a non-operational backpack sprayer, troubleshoot and correct the deficiencies that make the backpack sprayer non-operational.



d.
Given a backpack sprayer/duster and a pesticide application technique, calibrate the backpack sprayer/duster for that application technique.

NOTES 
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I.
Use of the backpack sprayer/duster.

A. Backpack sprayer/dusters are designed to be used with emulsifiable concentrates (EC) were water is a diluent, and with dusts and granules.


B.
Operation of the Backpack sprayer/duster is determined by the pest control situation.
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1.
Misting.

a. For liquid pesticide misting, the backpack sprayer/duster delivers the liquid pesticide to the misting nozzle from the chemical tank by way of a plastic feed pipe.




b.
A large volume of air that is delivered by the blowpipe disperses the liquid pesticide.  A gasoline engine driven air fan that is mounted at the base of the backpack unit produces the airflow.




c.
Spray pattern is modified to a narrow or wide spreading pattern by adjusting the misting nozzle collar and the engine throttle speed.




d.
Adjusting the volume control knob located on the spray head modifies liquid pesticide flow rate.
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2.
Dusts and granules.




a.
For dust and granule applications, the backpack sprayer/duster delivers the pesticide to the delivery head by introducing the dust or granule pesticide into the fan case through a control valve.  The pesticide is then forced through the blowpipe by the airflow that is generated by the air fan.




b.
Adjusting the engine throttle speed modifies broadcast pattern.




c.
Adjusting the valve control lever located next to the throttle lever modifies flow rate.
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II. Component parts of the backpack sprayer/duster.


A.
Chemical tank – located at the top of the backpack unit and serves two purposes:



1.
Reservoir for the dust, granule, or spray mixture.



2.
Serves as a pressure chamber for spray mist applications.
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B.
Fan case – houses the fan unit and an airflow chamber that delivers the airflow (and the pesticide when using dusts or granules) to the blowpipe.
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C.
Two-cycle gasoline engine –  powers and drives the fan unit and provides positive pressure on top of the liquid in the chemical tank for spray mist applications.



-primer bulb                  

-choke lever



-fuel return line



-starter grip
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D. Blowpipe – delivers the airflow to the delivery nozzle head.

(1) Liquid feed pipe – delivers liquid pesticide from the chemical tank to the misting nozzle head.



(2)
Liquid flow valve – opens or closes the flow of liquid pesticide.



(3)
Volume control knob – adjusts the flow rate of liquid pesticide to the misting nozzle. (used only with liquid formulations)

(4) Misting nozzle – adjustable nozzle to control spray pattern for different use and for reaching applications.
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c. Lever assembly 

(1) Throttle lever– adjusts the engine revolutions per minute to increase or decrease airflow.



(2)
Shutter lever – adjusts the dust or granule flow rate by opening or closing the volume control valve.  (Use only with dry formulations)
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III. Operating Instruction

1. Conduct PMCS before operation.

2. Open the fuel valve

3. Pump the “PRIMER BULB” under the carburetor until fuel can be seen flowing through the “FUEL RETURN LINE”.
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4. Move the “CHOKE LEVER” fully upward to the closed position. If the engine is already warm only a partial or open (no choke) choke setting may be required.
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5. Turn the stop switch ON.  (Confirm that the stop switch is at the starting position.)

6. Set the throttle lever at ½ speed.

Pull the “STARTER GRIP” briskly to start the engine.  Only short pulls are necessary.  Never pull the cord to its fullest extension.

Show Slide: PMC2100BPD to support main point: 016

7. When the engine has started, slowly move the “CHOKE LEVER” fully downward to open position.  Then allow the engine to “WARM UP” at less than ½ speed
.

8. When the engine has warmed-up it can be position on the back of the operator and adjust the throttle to a speed required for the task. 
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IV.  Daily / Weekly PMCS and  Troubleshooting.

A. Daily PMCS.
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1.
Misting.




a.
Assemble all parts of the unit.




b.
Fill chemical tank ½ full with clean water and start engine (see operating instructions above).




c.
Check for water leaks in the chemical tank, liquid feed pipe, all control knobs and nozzle head.


d.   Check the spray pattern of the nozzle to ensure proper delivery of the                            mixture.        
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e.
If there are any problems with the unit, refer to section IV.C (Troubleshooting the Backpack Sprayer/Duster).




f.
At the end of each treatment, triple-rinse the unit with clean water, remove chemical tank cover the let tank air dry and store in a clean, dry environment.
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2.
Dusts/granules – follow the above steps, except you would use inert dusts or blank granules for calibration broadcast pattern adjustment.
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B.
Weekly PMCS.

1. Misting.

a. Rinse and clean the chemical tank.

(1) Inspect and clean strainer.

(2) Rinse the tank thoroughly with clean water.

(3) Fill the tank 1/3 full with warm soapy water and scrub inside with a stiff bristle brush.  Rinse with clean water.

b. Inspect and clean misting nozzle with soft bristle brush and warm water.  Rinse clean with clean water.
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c. Scrub the outside of the tank, engine, backpack unit, and blowpipe with a    stiff bristle brush and warm soapy water.  Take care not to introduce water into the engines carburetor.

d. Check and clean engine carburetor filter element.

e. Re-assemble all parts and test the unit.
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f. Flush liquid feed pipe and flow valves by filling the chemical tank ¼ full of clean water, starting engine, and opening all flow valves to let water from the tank flow through the system
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2.
Dusts/Granules – follow the above steps, except you would use inert dusts or blank granules for calibration broadcast pattern adjustment.  Misting nozzle and liquid feed pipe would not apply.
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B. Troubleshooting the Backpack Sprayer/Duster –counter-measures for remedying troubles of hard or non-starting engines and unsatisfactory engine performance.  (ALWAYS REFER TO OPERATING INSTRUCTIONS PRIOR TO PERFORMING TROUBLESHOOTING COUNTER MEASURES.)
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1.
The engine fails to start:


Possible solution:


a.
Check fuel


 
 
Fill with proper fuel mix



b.  Check Throttle lever


Set throttle lever ½ way up. 


c. Check fuel valve & air vent

Open fuel valve/unplug air vent on 

   








fuel cap

      d.. Check spark plug connection               Connect spark plug
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 e.  Check carburetor and choke                  Open choke, Wait for 1 minute and attempt start





f.  Check spark plug gap                          
Remove spark plug & re-gap to 












0.024 – 0.028 in.
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2.  Engine fails to run smooth

Possible Solution:
 or keep running:


a. Check Choke



Open Choke

b. Check Air cleaner element                 
Clean or replace

c. Check for air bubbles in 

Refer to mechanic(fuel line leak)




      fuel line joints     
 

d. Check for loose choke lever.              Refer to mechanic
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e. Check spark plug


Replace spark plug/adjust gap.

f. Check spark plug cable                
Replace cable if faulty

g. Check  fuel 

                        Discard old fuel and remix

h. Check for odd sounds indications
Refer to mechanic

possible internal engine damage
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2. If engine is beyond the scope of on site repair/corrective measures, equipment should be referred to unit mechanic for repair.
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V.
Calibration of the Backpack Sprayer/Duster.
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A. Ensure calibration before each use to:

1. Avoid after project excess pesticide.

2. Avoid over-application.

3. Ensure pesticide labels are followed for dispersal requirements.
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B. Misting



1.
Time to Treat a Known Area.  (application area is 20,0002ft)




a.
Mark an area on the ground that is 20' by 20'.




b.
Prepare your unit to apply clean water or inert dust/granules at the appropriate pattern.

c. Time how long it takes you to treat the 20' by 20' area.  Then apply it in 

accordance with the label of the pesticide you plan to use, do not stop   during the application.
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Example: 62 sec / 4002ft.

Area = 4002ft
Time = 62 seconds
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d. Determine how much area you can cover in one minute.

4002ft/62sec =  X2ft/60sec

                        (4002ft  x 60sec) ( 62sec/min = X2ft/min.                     

                             (240002ftsec) ( 62sec/min = X2ft/min.

                             (240002ftsec) ( 62sec/min = 387.0962ft/min. 

Show Slide: PMC2100BPD to support main point: 042




e.  Determine how much time it will take you to treat that given area.

20,0002ft  (  387.0962ft/min = 51.67 minutes
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2.
Determine the Gallons of mix dispersed by the unit in one minute (GPM).

a. With engine still running from previous step, detach misting nozzle and drain into a graduated cylinder for one minute.

b. Measure the amount collected (ounces) and divide by 128 (the total ounces in one gallon) to obtain the GPM.
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Example: 192 ounces dispersed in 1 minute

 192 ounces/min ( 128 oz/gal = 1.5 gal/min

  1.5 GPM
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3. Determine how much final mix you will need for the application. 

Area = 20,0002ft
Time = 51.67 minutes

GPM = 1.5

(Time x GPM) / area = Gallons / area

CALCULATION:

(51.67min. x  1.5GPM) / 20,0002ft  =  77.51 Gallons / 20,0002ft
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C. Dusting.



1.
Time to Treat a Known Area (application area is 20,0002ft).




a.
Mark an area on the ground that is 10' by 100' (10002ft).




b.
Prepare your unit to apply inert dust/granules at the appropriate pattern. Set the volume control lever located between the tank and the fan to the desired output size.  Use the pesticide label for application amounts and adjust accordingly.
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c. Time how long it takes you to treat the 10002ft area.  Apply in 

accordance with the label of the pesticide you plan to use, do not stop   during the application.

Example: 71sec / 10002ft.

Calibration Area = 10002ft
Time = 71 seconds
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d. Determine how much area you can cover in one minute.

10002ft x 71sec   =  60sec/min x X2ft
(10002ft  x 60sec) ( 71sec/min = X2ft/min.

(600002ftsec) ( 71sec/min = X2ft/min.

 (600002ftsec) ( 71sec/min = 845.072ft/min. 
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e.  Determine the time it will take you to treat that given area.

20,0002ft  (  845.072ft/min = 23.67 minutes/20,0002ft
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2.
Determine the Pounds dispersed by the unit in one minute (PPM).

a. With engine still running from previous step, place dispersal tube into containing device and disperse for one minute.

b. Weigh the amount collected in ounces and divide by 16 (the total ounces in one pound) to attain the PPM or pounds per minute.
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Example:  15 ounces dispersed in 1 minute

 15 ounces/min ( 16 oz/pounds = 0.94 PPM

  0.94 PPM
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3.   Determine how much final mix you will need for the application. 

Area = 20,0002ft
Time = 23.67 minutes

PPM = 0.94

(Time x PPM) / area = Pounds / area




CALCULATION:   

 (23.67min. x  0.94PPM) / 20,0002ft  =  22.19 pounds / 20,0002ft
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D.   Calibration calculation is based on your application for that day only.

1. If someone else is going to do the treatment, they will have to re-calibrate.

2. You must calibrate every day that you apply (you may perform the application faster or slower based on any given day).
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