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REMEMBER – YOUR ULV COLD FOG GENERATOR IS ONLY AS SAFE AS 

THE OPERATOR! 

Hazard control and accident prevention are dependent upon the awareness, concern, 

prudence, and proper training of the personnel involved in the operation, transport, 

maintenance, and storage of the equipment. 
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FAILURE TO FOLLOW SAFE OPERATING PRACTICES 

MAY RESULT IN INJURY 

  Keep all shrouds and guards in place especially the drive belt shroud. 

 Before performing any maintenance or service, stop the machine and 

disconnect the battery. 

 Keep hands, feet and clothing away from power-driven parts. 

 Read this manual completely as well as other manuals that come with this 

equipment. 

 Use ear protection when in close vicinity of equipment when powered up. 

 UDo NotU direct air blast from nozzle directly at any part of your body. 

 Use appropriate PPE when loading tanks and performing calibrations. 

This manual covers the operating instructions and 

illustrations for: 

Guardian 190 G4 (Std. Fixed Flow ULV Sprayer) 
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46BSPECIFICATIONS 
 

UGuardian 190 G4 

Engine 
Make    Kohler 

 Model    Command PRO ECH630 
 Horse Power   19  
 Engine Type   4-stroke, OHV, V-twin cylinder, Electronic Fuel Injection 
 Bore & Stroke   80 x 69 mm (3.2 x 2.7 in.) 
 Displacement   694 mL (42 cu. In) 
 Ignition System   Solid-state  
 Direction of Rotation  Counterclockwise facing the PTO shaft 
 Starting System   Electric start 
 Charging System  25 A 
 Dry Weight   49 (108 lbs) 
 Fuel    Unleaded gasoline 
 Safety Switch   Low oil shutdown 
Blower 
 Make    Dresser Roots 
 Model    URAI-45UJ 
 Dia. Outlet/Inlet  2 ½”- FPT 
 Max Performance  3550 RPM 
     9 PSIG 
     354 CFM 
     18 BHP 
 Configuration   Horizontal mount 
     Left hand drive facing the PTO shaft 
 Weight    106 lbs. 
 Shaft Diameter   .875 (7/8”) 
 Paint    Black 
Drive Couple 
 Method    Belt, triple V 
Nozzle 
 Model    “VAAT” (Vectored Air Atomization Technology” 
 Size    2.5” pipe 
 Material   Aluminum 6061-T6 
 Chem. Feed   Rear center, 3/8” OD tube, ¼” NPT 
 No. of Pieces   2, nozzle body, nozzle hood 
 Mounting   4” OD flange, 3.625” 4-hole bolt pattern 
     Equally spaced, ¼” fasteners 
 Nozzle Rotation   360º horizontally, 360º vertically 
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Capacity 
 Fuel    12 Gallon, top feed 
 Formulation   15 Gallon (56.7 liters)  
     Lockable formulation tank cap or non-lockable, std option 
 Flush    1.5 quart (1.42 liter) 
Chemical Pump 
 Make    FMI for fixed or variable flow 
 Model    QB 
 Type    Positive displacement Piston 
 Piston    3/8” ceramic 
 
Flush valve 
 Configuration   3-way diverter 
 Power    12V dc 
 Consumption   13.2 watts 
 
Cut-Off Valve 
 Material    Stainless 
 Rating    5 lbs 
 
Gauges 
 Pressure   0-15 PSI, glycerin filled, panel mounted 
     with pressure switch pump lockout 
Throttle Control 
 Throttle   Solenoid actuator 12V dc 
Finish 
 Type    Epoxy Powder Coat chassis 
Dimensions 
 Length    47”  
 Width    40” 
 Height    31.5” horizontal, 44.7” Vertical 
 Weight    510 lbs. (dry) 
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GENERAL INFORMATION 

9BINTRODUCTION 
 

Your ULV cold fog generator, known from this point on in this manual as “ULV Sprayer”, was 
built to the highest standards in the industry.  However, the prolonged life and maximum 
efficiency of your sprayer equipment depends on you following the operating, maintenance and 
adjustment instructions in this manual. 
 
If additional information or service is needed, contact ADAPCO or if applicable, your authorized 

ADAPCO service representative. 

We encourage you to contact ADAPCO for repairs.  As the designer and manufacturer of this 

equipment, ADAPCO professionals are informed and trained on the latest methods to service 

this equipment and provide prompt and efficient service in the field or at the service shop and 

carry a full line of Guradian ULV service parts and accessories. 

THE REPLACEMENT OF ANY PORTION THIS PRODUCT BY OTHER THAN THE 

MANUFACTURER’S AUTHORIZED REPLACEMENT PART MAY ADVERSELY AFFECT THE 

PERFORMANCE, DURABILITY OR SAFETY OF THIS PRODUCT.  USE OF OTHER THAN 

ADAPCO/GUARDIAN ULV REPLACEMENT PARTS WILL VOID THE WARRANTY. 

For some pictoral clarity, some illustrations and fugures in this manual may show shields, 

guards, or shrouds removed.  Under no circumstances should your ULV sprayer be operated 

without these devices in place. 

All information is based upon product information available at the time of approval for printing.  

ADAPCO, Inc. reserves the right to make changes at any time without notice and without 

incurring any obligation. 

10BSERVICING THE ENGINE 
 

The detailed servicing and repair of the engine is not covered in this manual; only routine 
maintenance and general service instructions are provided.  For service of the engine during the 
limited warranty period, it is important to contact ADAPCO and if applicable, an authorized 
ADAPCO service representative or an authorized servicing agent of the engine manufacturer.  
UAny unauthorized work done on the engine during the warranty period may void your 
warranty. 
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11BDIRECTION REFERENCE 
 

The “Right” and “Left”, “Front” and “Rear” of the machine are refereced from the operator’s 
right and left when standing behind the vehicle and facing in the normal forward direction of 
the vehicle.  Additionally, the ULV sprayer is designed to be placed in the back of a vehicle with 
the engine and blower closest to the rear bumper of the vehicle. 
 

 

 

 

 

                 

Forward 

Rear 

Left Right 
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SAFETY INFORMATION 

 

12BGENERAL SAFETY INFORMATION 
 

UYour ULV sprayer is only as safe as the operator.  Carelessness or operator error may result in 
serious bodily injury or death.U  Hazard control and accident prevention are dependent upon the 
awareness, concern, prudence, and proper training of the personnel involved in the operation, 
transport, maintenance, and storage of the equipment.  UMake sure every operator is properly 
trained and throughly familiar with all of the controls before operating this spray equipment.  
The owner/user can prevent and is responsible for accidents or injuries occurring to the 
themselves, other people or property. 
 

 

 

 

 

A replacement copy of this manual is available from ADAPCO, Inc. or if applicable, an authorized 

dealer or reseller of this equipment at: 

 ADAPCO, Inc. 
 Attn: Customer Service Department 
 550 Aero Lane 

Sanford, FL 32771 
Or call 1-800-367-0659 
 

Additionally, a copy of this manual can be downloaded from the ADAPCO website at 

HUwww.MyADAPCO.comUH by using the model number. 

 

 

 

 

 

 

READ THIS OPERATOR’S MANUAL 

BEFORE ATTEMPTING TO START 

OR USE THIS SPRAYER. 

http://www.myadapco.com/
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13BSIGNAL WORDS 
 

This general symbol means “Attention! Become Alert! Your 

Safety is involved!”  The symbol is used with the following 

signal words to attract your attention to safety messages found 

on the decals on the machine and throughout this manual.  

The message that follows the symbol contains important information about safety.  To avoid 

injury and possible death, carefully read the message!  Be sure to understand the causes of 

possible injury or death. 

Signal Word 

The Signal word is a distinctive word found on the safety decals on the machine and throughout 

this manual that alerts the viewer to the existence and relative degree of the hazard. 

The signal word “DANGER” denotes that an extremely 

hazardous situation exists on or near the machine that could 

result in high probability of death or irreparable injury if proper 

precautions are not taken. 

 

The signal word “WARNING” denotes that a hazard exists on or 

near the machine that can result in injury or death if proper 

precautions are not taken. 

 

 

The signal word “CAUTION” is a reminder of safety practices on 

or near the machine that could result in personal injury if 

proper precautions are not taken.   

 

Your safety and the safety of others depend significantly upon your knowledge and 

understanding of all correct operating practices and procedures of this machine. 
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14BBEFORE OPERATION CONSIDERATIONS 
 

1.  Become familiar with the safe operation of the ULV sprayer and the operator controls. 
2. Never allow children to play on or with the machine. Never allow children to ride in a 

vehicle sitting next to or on top of this machine. 

3. Always wear appropriate clothing while operating, maintaining, servicing or calibrating 

this machine.  The wearing of such items as safety glasses, aprons, gloves, and safety 

shoes is advisable and may be required by some local ordinances or insurance 

regulations. 

4. Always wear hearing protection.  Operating this machine for prolonged periods of time 

without hearing protection can cause permanent loss of hearing.  

                                                                                                      
5. Keep the Spray machine and attachments in good operating condition.  Keep all shields, 

guards, or shrouds in place.   If a shield, safety device or decal is defective or damaged, 

repair or replace it before operating the machine. 

6. Fill the fuel tank with clean, fresh, unleaded gasoline with a minimum octane rating of 

87.  To avoid personal injury or property damage, use extreme care in handling gasoline.  

Gasoline is extremely flammable and the vapors are explosive. 

 

a. Keep flammable objects (cigarettes, matches, etc.), open flames and sparks away 

from the fuel tank and fuel container. 

b. Use only an approved gasoline container. 

c. DO NOT add fuel to a running or hot engine.  Allow the engine to cool for several 

minutes before adding fuel.  

                                                                                                      
d. Never fuel the machine indoors or in a small enclosed area without ventilation. 

e. Never store the sprayer or fuel container where there is an open flame, spark or 

pilot light such as on a water heater or other appliance. 
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f. Never fill containers inside a vehicle or on a truck or trailer bed with a plastic bed 

liner.  Always place the container on the ground away from your vehicle before 

filling. 

g. Keep the nozzle in contact with the rim of fuel tank or container opening at all 

times until fueling is complete.  We recommend not using a nozzle lock-open 

device. 

h. If fuel is spilled on clothing, change clothing immediately. 

i. Replace gas cap and tighten securely. 

7.  Fill chemical tank to the indicated full level not to exceed 15 U.S. gallons. 

a. Keep fill nozzle securely in the opening at all time while chemical is being 

transferred.  We recommend not using a nozzle lock-open device. 

b. Wear appropriate personal protective equipment while filling chemical tank as 

required by the specific label of the product being filled. 

c. Ensure chemical tank filling is accomplished in a well ventilated area. 

d. Affix an approved label to the chemical tank indicating its contents after filling. 

e. Thoroughly clean hands after handling chemical filling equipment. 

15BOPERATION CONSIDERATIONS 
 

1. DO NOT permit untrained personnel to operate the machine. 
2. Before operating this sprayer, familiarize yourself with all sprayer functions and 

engine controls.  Knowing the location, function and operation of these controls is 
important for safe and efficient operation. 

3. DO NOT touch the engine muffler or any part of the exhaust system while running; 

wait several minutes for the engine and exhaust to cool and check for heat before 

doing so. 

                                                                                        
4. Blower housing and tubing to the nozzle including swivel elbows and nozzle become 

very hot during prolonged operation.  DO NOT touch any of these areas while 

running; wait several minutes allowing these components to cool before touching. 

5. DO NOT operate the engine without the blower intake air filter housing being 

installed.  Debris, cleaning rags or clothing can be sucked into the blower causing 

potential damage to the blower or injury to operators. 
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6. DO NOT direct the air blast from the nozzle at any portion of the body and especially 

the face.  High volume air can penetrate the skin and cause serious injury even 

death.   Always point the nozzle in an upward- attitude when sprayer is running and 

above head level for those on the ground.  It is not recommended for anyone to be 

standing above the level of the nozzle when running even if the machine is mounted 

securely on a vehicle. 

                                                                                        
7. NEVER walk directly into the air/chemical blast from the nozzle when insecticide or 

any other formula is being atomized. 

8. DO NOT direct the air/chemical discharge toward bystanders or allow anyone near 

the machine while in operation. 

9. DO NOT run the engine inside a building or a confined area without proper 

ventilation.  Exhaust fumes are hazardous and contain carbon monoxide which can 

cause brain injury and death. 

                                                                                       
10. DO NOT operate the machine under the influence of alcohol or drugs. 

11. Use care when loading or unloading the machine onto a truck or trailer. 

12. Do not change the engine governor settings to over-speed the engine.  See the 

engine operator’s manual for information on engine settings. 

13. NEVER leave the machine running unattended. 
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1BMAINTENANCE AND STORAGE 
 

1.  Allow only trained personnel to service the ULV spray machine. 

2. Park the vehicle or place the machine on level ground for fluid level verification. 

3. Never make adjustments to the machine with the engine running unless specifically 

instructed to do so.  If the engine is running, keep hands feet and clothing away from 

moving parts. 

4. Stop engine and remove or disconnect spark plug wire(s) to prevent accidental 

starting of the engine when servicing or adjusting the machine.  Wait for all 

movement to stop before adjusting, cleaning or repairing. 

5. Keep all nuts, bolts and screws tight, to ensure the machine is in safe working 

condition.   

6. The engine must be shut off before checking the oil or adding oil to the crankcase. 

7. Let the engine cool before storing. 

8. DO NOT store the machine near an open flame. 

9. Shut off fuel while storing or transporting. 

10. To shut off engine for prolonged periods of time or seasonal storage, drain the fuel 

tank, start the engine and let the engine run out of fuel before storing. 
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2 

BFAMILIARIZATION 

 

16BOPERATOR CONTROLS 

 
The below illustration shows the standard operator control pendant and its functions: 

1. Power switch when asserted (turned on) applies 

power to the control pendant as well as provides 

operating voltage to allow fuel flow to the engine. 

2. RED LED (Light Emitting Diode) when illuminated 

implies the power switch has been turned on and 

ready to receive commands. 

3. Engine on-off-start switch is a 3 position switch that 

controls the status of the sprayer’s engine.  When in 

the OFF position, a control voltage is sent to the relay 

beside the engine.  When this relay is energized, the engine’s ignition system is shorted 

to Ground.  When in the ON position, the engine is ready to run and the ignition is 

ready.  The START position is a spring loaded momentary switch that engages the 

engines starter motor and will continue to engage the starter until the engine is started 

or the switch is released. 

4. Flush switch when in the ON position sends a control voltage to the 3-way electric 

solenoid valve which is connected to both the flush tank and the main formulation tank.  

Selecting the flush ON position selects the contents of the flush tank to be pumped 

through the insecticide pump when the spray switch is turned on. 

5. Yellow LED when illuminated implies the flush tank has been selected. 

6. Spray on/off switch turns the insecticide pump on and off when this switch is asserted.  

If the sprayer is running (engine on) and the spray switch is asserted, the pump will 

begin to run at a calibrated rate.  If the engine is not running and the toggle switch on 

the pump electronic enclosure is in the down position, the pump will not run when the 

spray switch is turned on.   

Additionally, the Spray on/off switch when asserted applies a control voltage to the 

throttle solenoid (if equipped) increasing engine RPM to a preset (mechanical) position.  

When the Spray switch is turned off, the engine reduces to an idle speed. Once ULV 

sprayer is warmed up, the throttle should be set to the desired RPM or pressure at 

which the applicator wishes to atomize the chemical material.   

7. Green LED when illuminated implies the pump switch is in the ON position and if the 

sprayer is running, the pump will run and insecticide or flush solution will flow through 

the sprayer to be atomized. 
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17BAIR PRESSURE GAUGE 

 

The air pressure gauge is a glycerin filled type with a pressure range 

from 0-15 psig.  When the engine is running and throttle adjusted to 

the desired engine RPM, atomization nozzle back pressure is most 

often the overriding factor in assuring correct atomization of a given 

flow rate or range of flow rate.  Back pressure is measured from a 

fitting on the cross over tube through a short flexible hose to the 

gauge. 

18BPRESSURE SWITCH 

 

A pressure switch is located on the side wall of the “Wet” section of this ULV sprayer.   Attached 

to it is a section of flexible hose back to a fitting located on the crossover tube.  The purpose of 

this pressure switch is to ensure the insecticide pump cannot be inadvertently turned on 

without sufficient air pressure.  If this was to occur, the pressure switch does not allow the 

circuit to “make” thus the insecticide pump will not run.  The pressure switch can be overridden 

by asserting the toggle switch on the back end of the pump’s electronic enclosure (toggle up) 

allowing the pump to run regardless if back pressure is present or not. 

19BFORMULATION FILTER 

 

Products to be atomized through this ULV sprayer must be 

filtered before it is drawn through the insecticide pump to 

ensure uniform fluid consistencies and prevent contamination 

and potential particulate damage.  The glass filled 

polypropylene filter assembly consists of 4 pieces; top, bottom, 

gasket, and stainless steel 80 mesh screen element.  Check this 

filter often or no less than once per hundred hours of operation.  

If you find that the filter is collecting more and more 

contaminants, consider cleaning and flushing the formulation 

tank more often. 

20BFORMULATION TANK 
 

15 U.S. gallons (56.7 liters) is the capacity of the formulation tank installed on this ULV sprayer.  
The black high density polyethylene (HDPE) tank is suitable for all known products used in 
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Vector control and is engineered for prolonged periods of UV exposure.  Additionally, the 
formulation tank is supplied standard with a 2 inch threaded cap and a 3-piece Pad locking 
mechanism for security concerns (pad lock not included).   

INSECTICIDE PUMP  

The standard pump supplied with the Guardian 190 G4 sprayer is an FMI (Fluid Metering Inc.) 

metering pump coupled to a 12-volt DC electric motor.  This piston pump is driven by an 8-volt 

regulator as recommended by the pump manufacturer.   Because of the metering properties of 

this insecticide pump, regulating the power to the motor ensures a steady and repeatable flow 

each and every time regardless of possible fluctuations in input power.   This standard pump 

configuration is consider a “Fixed” flow method as the amount of product pumped through the 

system and to the atomization nozzle is fixed at a user’s predetermined rate. Variable flow 

models of this FMI pump and other types of variable flow pump control systems are available. 

21BPULSE DAMPENER  

 

The FMI insecticide metering pump is a “piston” type pump that has 2 variables associated with 

controlling flow.  The RPM of the DC motor is a variable that is controlled through the 8V 

regulator; the second variable being the angle of the piston itself.  Generally speaking, the 

greater the piston angle (away from the centerline of the pump), the greater the pulsations that 

are generated with each and every pump revolution.  For optimal atomization results, a smooth 

even linear flow is desired through the nozzle.  The pulse dampener traps air inside the bowl 

which buffers each pulsation which smoothes out the pumps discharge to a non-turbulent, 

steady flow. 

22BFLUSH TANK AND VALVE 

 

Some formulations are best not left inside the pump and valves for prolonged period of non-

use due to corrosion and formulation thickening.  To clean the insecticide pump and valve, a 

flushing solution is pumped through both the 3-way valve and pump and atomized through the 

nozzle to clear away residuals remaining inside.  A 1.5 Quart flush solution tank is located next 

to the insecticide pump; ensure it is filled with a flushing solution before use if flushing is 

desired.  Not all formulations require flushing but as a general rule, flushing is recommended 

after each use. 

To flush out the spray system after use, with the engine running, assert the toggle switch (lower 

right) on the operator’s control pendant to the FLUSH position illuminating the yellow LED next 

to it.  Turn the spray switch to the ON position.  Flushing solution will begin atomization 
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through the sprayer.  Turn the spray switch to the OFF position after the operator is satisfied 

that sufficient time has elapsed to clean out the fluid system.  Turn the Flush switch back to 

NORMAL. 

23BATOMIZATION NOZZLE 

 

The atomization nozzle is designed to efficiently and effectively atomize various oil and water 

based formulations to micron diameter droplet sizes as outlined on the specific formulation 

label.  Keep the nozzle clean and free from dings and dents to maintain perfect concentric 

alignment of the main body and the nozzle cone.  Formulation is fed through the rear of the 

nozzle by way of a stainless steel tube exiting from the closest 90° elbow to the nozzle. The 

nozzle swivels 360° horizontally and 360° vertically to position the nozzle at the desired 

attitude.  The most common nozzle position is pointed directly toward the back with an upward 

45° degree attitude. 
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INSTALLATION 

24BCOLD FOG GENERATOR (ULV SPRAYER) CONTENTS 
 

The ULV sprayer is packaged in a corrugated box that protects the machine from damage in 
shipping and storage and is strapped to a wooden pallet for easy lifting by a pallet jack or fork- 
lift.  The shipping pallet is not meant nor recommended to be used for permanent or semi-
permanent installation on a vehicle or trailer.  The shipping box and pallet may be retained for 
storage if desired.  Enclosed in this shipping box are the following: 
 

The Guardian 190 G4 ULV sprayer consists of two major sections, the drive train 

section and the flow control or “wet” section.  To control this sprayer remotely, 

an operator’s pendant with cable is supplied (standard) or an optional variable 

flow control operators interface is also available. 

UThe Drive Train section includes: 

a. Engine  

b. Positive displacement blower and intake filter 

c. Blower discharge piping, atomizing nozzle with chemical injection plumbing, 

pressure gauge and tubing 

d. Drive belt, pulley’s and guards 

e. Battery box, cables, and/or battery tie down strap (Battery not included) 

      UFlow Control “Wet” section includes: 

a. Chemical tank, draw tube, locking cap, and associated chemical tubing and 

fittings 

b. Fluid filter, pulsation dampener, flush tank,3-way valve and pressure switch 

c. Fluid pump with control interface 

 

 

 

 

 

 

  Control Pendant 
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25BFACTORY FLUID LEVELS 
 

When you receive your Guardian ULV sprayer, the fluid levels will be as follows: 
  

Engine oil  full 
 Blower oil  full 
 Fuel tank  empty 
 Formulation tank empty 
 
Each machine is fully tested functionally and appropriate fluid levels are serviced beforehand.  
Additionally, each machine’s atomization nozzle is fully tested, the results documented and 
maintained by the manufacturer. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

21 
 

26B 

VEHICLE INSTALLATION 
 

1. Remove the packaging box by cutting and disposing of the strapping material.  With a 
fork lift or hoist, lift the machine and remove the pallet and wooden runners from the 
sprayer. 
 

2. Place the sprayer onto the vehicle or trailer with the engine and blower facing the rear 

of the vehicle.   The Guardian Sprayer is designed to fit between the wheel wells of most 

standard and mid-sized trucks.  If placing onto a pickup truck, ensure the tail gate will 

close if desired.   Make sure the engine exhaust has ample area in which to discharge 

and heat from the exhaust can dissipate without causing damage to surrounding 

surfaces.  

 

 

 

3. Secure the ULV sprayer to the vehicle or trailer.  If electing to bolt the sprayer to the 

vehicle or trailer, the recommended hardware is:  (SS = Stainless Steel) 

a. 3/8-16 bolts Grade 8 (18-8 SS or better) length as required  4 ea. 

b. 3/8 flat washer (18-8 SS or better) top side    4 ea. 

c. 3/8 over sized flat washer (18-8 SS or better) bottom side  4 ea. 

d. 3/8 lock nut or lock washer with nut (18-8 SS or better)  4 ea. 

 

4. Loosen the 2 levers on the Nozzle tube and 

adjust the nozzle vertically and horizontally to 

the desired position then retighten the levers 

to secure.  

 

 

 

 

 

 

 

Note:  ADAPCO is not responsible for mounting and securing the Guardian ULV sprayers 

onto a vehicle; it is the responsibility of the owner or end user to do so.  ADAPCO will 

only make recommendations on how to accomplish the placement and securing of this 

unit. 

Nozzle Adjustment 
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5. Place an automotive/marine type battery 10”L x 6.75”W x 8”H (example- Interstate 

24M-RD) with a minimum of 230 cold cranking amps into the battery box and attach the 

cables.  Attach the RED cable to the batteries (+) positive post first, then connect the 

BLACK cable to the batteries (-) negative post last to reduce the potential for arching. 

 

6. The Remote pendant is intended to be located inside the vehicle at 

the driver/operator’s reach.  To extend the remote pendant’s cable 

from the front of the vehicle to the back often requires an access 

hole to make this possible.  Many vehicles have just such existing 

holes or access panels on the underside often in the rear floor panel 

or lower rear bulkhead of a pick-up truck.  If your vehicle does not 

have such an access hole, you will need to drill or punch a 1 ¼ to 1 ½ 

inch hole for clearance of the pendant cable connector.  If a more 

temporary installation is desired, you may pass the pendant cable 

through a window opening. 

 

7. Route the pendant cable through the access hole and either 

through or over the bed rail if applicable, back to the ULV sprayer.  

Run the pendant connector back to the sprayer’s pump-box 

housing.   

 

8. On the Guardian 190 G4, over the gas tank, one will note a gray pump-

box housing. Push the lid off to expose the sprayer-side pendant 

connector. Connect the pendant cable to the corresponding connector. 

 

9. Fill the fuel tank with unleaded gasoline of not less than 87 octane.   

ALWAYS take precautions when filling the machine with fuel.  

NEVER fuel the machine while running and ALWAYS wait for a hot 

machine to cool before fueling. 
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27BENGINE STARTING 
 

The Guardian 190 G4 has a 19 HP Kohler engine that is equipped with electrical starting only 
and has no key switch on the engine.  Remote starting of the engine is performed by using the 
Operator’s Control Pendant. 

 

47BURemote Pendant Start 

1. First open the fuel valve inline on the fuel line (turn parallel in relation to the fuel line).   

2. On the remote pendant, turn the Power toggle switch to the ON position illuminating 

the red Power LED on the pendant. Next, flip the Engine start toggle switch to the ON 

(middle) position. 

3. Next move the engine switch to the ON (center) position.  This position breaks the 

ignition electrical path to Ground and allows spark at the spark plug when the engine is 

turning over. 

4. Next, on the remote pendant press the Engine toggle switch farther to the spring loaded 

START position engaging the electrical starter until the engine fires.    

5. To stop the engine, place the Engine toggle switch to the OFF position. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Note: Do not hold the starter switch in the ON position for long stints.  Prolonged starting may 

cause damage to the electric starter motor and place a tremendous demand on the battery. 
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BMAINTENANCE 
 

28BCHECKING ENGINE CRANKCASE OIL LEVEL 
 

1. The engine oil level should be checked after every 8 hours of operation or daily as 
instructed in the Engine Operator’s Manual furnished with this machine. 

2. Level the machine and clean around oil dipstick before removing it. 

3. Remove the oil dipstick and wipe it clean with a cloth. 

4. Insert the dipstick back into the gauge hole and let it seat fully down, then remove the 

dipstick and check the oil level. 

5. The oil level should be between the “H” and “L” marks on the dipstick. 

6. Add engine oil by removing the engine oil cap as required to maintain a level between 

the H and L marks, refer to the Engine Owner’s Manual for viscosities according to 

geographic temperature ranges. 

 

29BCHANGING ENGINE CRANKCASE OIL 
 

1. After the first 8 hours of operation, change the engine crankcase oil.  Thereafter, change 
the engine crankcase oil every 100 hours of operation or annually whichever occurs first.   

2. With engine off and preferably warm but not hot enough to cause a burn, slide a 

shallow oil catch pan under the oil drain hose.  Loosen and remove the engine oil cap 

and dipstick and set aside.  Place a short section of hose on the drain fitting located at 

the end of the oil drain hose.  Loosen the oil drain screw on this fitting and allow the 

crankcase oil to drain into the pan below until the flow of oil has stopped.  Warm oil will 

drain more freely and completely.                                                                                                                                                                                       

3. Tighten the oil drain screw securely but do not over tighten and remove the short piece 

of hose.   

4. To change oil filter, attach hose to catch cup under filter.  Loosen filter CCW to drain and 

remove.  Wipe engine surface with clean cloth and lightly lubricate o-ring gasket on new 

filter.  Hand tighten filter +1/4 -1/2 turn.  Remove drain hose.  

5. Fill the engine crankcase with fresh engine oil; refer to the Engine Owner’s Manual for 

proper viscosities according to geographic temperature ranges. 

6. Check and verify the engine oil level to be between the “H” and “L” marks on the 

dipstick with the engine level as described in the Engine Owner’s manual and the 

preceding section. 
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30BENGINE AIR CLEANER 
 

For any air cleaner, the operating environment dictates how often the air cleaner should 
be serviced.  Refer to the Engine Owner’s Manual for Instructions.                        
UCAUTION- To prevent excessive engine wear, do not run the engine with the air filter 
removed. 
UWARNING- DO NOT use gasoline or low flash point solvents to clean the air filter. 

31BBLOWER LUBRICATION 
 

UDRIVE END LUBRICATIONU- drive end bearings are grease lubricated at the factory with 
Lithium Complex based grease.  For re-lubrication, use Gardner Denver AEON PD 
Grease, Part number 28H283 or Shell Darina SD 2 NLGI#2.  Both AEON and Shell PD 
greases are high temperature, high performance greases that are formulated with anti-
wear additives to provide superior service under severe operating conditions.  It 
contains rust inhibitors which provide excellent protection against corrosion. 
If you choose not to use AEON or Shell Darina PD greases, select compatible grease with 

NLGI Grade 2 EP, contain rust inhibitors, and be suitable of blower discharge 

temperatures up to 350°F (177°C). 

UGEAR END LUBRICATIONU- The timing gear teeth are lubricated by being partially 

submerged in oil.  The gear teeth serve as oil slingers for gear end bearings.  The factory 

recommended lubricant is Roots™ Synthetic blower oil at an ISO viscosity of 220 which 

is formulated especially for positive displacement blowers to provide maximum 

protection at the most common ambient temperature ranges for this application.  This 

Dresser Roots URAI-45 PD blower oil capacity is 

approximately 14.5 oz. 

A clear sight gauge or window is located on the blower 

indicating lubrication oil level.  Ensure the oil level is 

maintained in the middle of the sight gage.  

32BCLEANING THE MACHINE 

 Keeping this ULV machine clean is paramount in 

maintaining a well running and efficient ULV 

sprayer.   

 Washing this machine after each use is highly 

recommended.   

 Use warm water and general duty cleaners.  

Pressure washing is not recommended! 

 DO NOT spray electrical components directly. 

Blower  
Sight Gauge 
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1/64 per inch
center to center

18"

18/64 = .281" of Deflection

Typical and may vary with belt wear

33BBELT TENSION 
 

Correct belt tension and alignment is essential for proper operation and longevity of this ULV 
sprayer.  When adjusting the belt tension, ensure the alignment is maintained when the 
fasteners are loosened and retightened after adjustment.  Use a straight edge across the face of 
the blower pulley and align the engine’s pulley face with it before securing the engine mounting 
bolts. 
An over-tightened drive belt can cause excessive pulley wear, shorten the belt’s life and place 

too much strain on bearing surfaces of the devices being driven.  Conversely, a belt too loose 

allows slippage and under performance of the machine.  The best method for setting the 

proper tension is the “Deflection” method.  A good rule of thumb is 1/64” of deflection for 

every inch between the pulley centers.  In the case of the Guardian 190 G4, the center to center 

dimension is approximately 18” thereby calculating a deflection of .281” or approximately 1/4” 

deflection. 

 

 

 

 

 

 

 

In the final analysis, Uthe correct belt tensionU is just 

enough tension to keep the belt from slipping under 

normal load conditions. 
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LUBRICATION AND MAINTENANCE 

 

BREAK-IN ( AFTER FIRST 8 HOURS ) 

EVERY  8 HOURS (DAILY) 

EVERY  25 HOURS 

EVERY  50 HOURS  

EVERY  100 HOURS 

Every   200 HOURS 

EVERY  500 HOURS OR ANNUALLY 

PROCEDURE COMMENTS 

X Check all hardware for tightness 
X Check drive belt for proper alignment 
X Change engine oil (break-in) See Engine Owner's Manual  

X Check engine oil level See Engine Owner's Manual 
X Check blower oil level 
X Check or clean engine air intake screen See Engine Owner's 

Manual X Check belt tension 
X Wash and clean ULV sprayer See cleaning machine- this manual 

X Check all hardware for tightness 
X Clean air filter foam element See Engine Owner's Manual 

X Clean fuel filter element See Engine Owner's Manual 
X Check and clean atomization nozzle 
X Check and verify formulation calibration 

X Clean air cleaner paper element 
X Change engine oil See Engine Owner's Manual  
X Clean and regap spark plug See Engine Owner's 

Manual  X Clean formulation filter 
X   Check battery 
X Check and clean blower air intake element 
X Grease Blower bearings (grease zerts) 
X Change Blower break-in oil See Roots Blower Owner's Manual 

    
X Replace air cleaner paper element 

X Clean and rinse formulation tank 
X *Clean combustion chamber 
X *Clean and lap valve seating surface 
X *Check and adjust valve clearance 

6000 HOURS **Change blower oil See blower lubrication in this manual 
1500 HOURS  Change blower oil If using other than Mfg. recommended oil 

 
* Have an authorized Kohler engine dealer perform these services 
**If using Roots or AEON PD Synthetic Lubricant 

*** Consumables, such as tubing, fittings, air, fuel and chemical filters as well as oils should be 

replaced every year. Belts should be changed every two years. 
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BCALIBRATION 
 

There are two types of calibrations that are commonly performed to ensure proper parameters 
are being maintained for both formulation FLOW and atomization DROPLET spectrums.  
Perform these calibrations in the order outlined in this manual. 
 

34BFLOW CALIBRATION FMI PUMP 
 

Calibrating the insecticide pump is essential to applying the proper dosage of chemical or 
insecticide calculated for the average or fixed intended speed of the vehicle installed on.  For 
instance, if the average intended speed of the vehicle is 10 mph, then the insecticide flow 
should match the calculated value to maintain the correct active ingredient per acre as noted 
plainly on the product label.  Complete the following steps in order to calibrate the insecticide 
pump: 

1. Determine what the desired flow rate Uper minuteU is before going further. 

2. Loosen the nylon fitting at the nozzle elbow and redirect the chemical tube back into 

the formulation tank or a clean catch container (1 gallon minimum). 

3. Place the toggle switch on the insecticide pump to the UP position to allow the 

pump to operate without blower air pressure. 

4. On the Control Pendant, turn Power ON illuminating the red power LED.  Turn Spray 

ON illuminating the green LED.  The pump will begin to run at a steady RPM and flow 

established from the formulation tank through the filter and fluid system and 

pumped back into the tank. 

5. Setting the course adjustment: Once a steady flow is established, loosen the knurled 

thumb nuts at both sides of the pump and adjust the pump pointing device in a 

positive or negative direction to increase or decrease flow.  The 0 (center) position is 

the least flow position, and the further away from the 0 center position increases 

flow.  Tighten the knurled nuts after each adjustment.  ADAPCO recommends a 

course adjustment setting of approximately “3”.  This will allow the use the fine 

adjustment to reach a number of common flow rates. 

6. Refer to quick start appendix and use dial to fine tune flow rate. 

7. Using a graduated cylinder with adequate volume, place the flowing chemical tube 

into the graduated cylinder for U1 minute exactlyU then quickly remove the chemical 

line and redirect it back to the formulation tank.  Turn the spray switch OFF on the 

control pendant.  

8. Read the volume captured in the graduated cylinder and compare it to the desired 

rate per minute established in step 1.  Repeat step 6 as necessary until reaching the 

desired flow rate. 
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9. Verify flow rate is acceptable by turning spray ON and filling up the graduated 

cylinder to the highest graduated mark, record the volume then turn spray OFF.  

Reconnect the chemical line back to the mating nylon fitting at the nozzle elbow and 

disconnect the chemical line from the formulation draw tube and place that 

chemical line into the full graduated cylinder.  On the insecticide pump, place the 

toggle switch to the “down” position. 

10. Start the sprayer and turn the spray switch to the ON position for U1 minute exactlyU 

then turn the spray OFF and shut off the engine.  UNote: Atomization will occur 

during this minute; this must be performed in an appropriate uncongested area. 

11. Determine the amount of product atomized for one 

minute by subtracting the amount remaining in the 

graduated cylinder from the amount established in 

step 8.  This amount should match the desired flow 

rate from step 1. 

12. Adjust the dial to fine tune the flow rate, repeat 

steps 8-10 if necessary.  Once the pump calibration 

is set, tighten the knurled thumb nuts securely to 

prevent the pump from moving and switch the lock 

on the outer ring of the dial. 

 

UThe FMI pumps piston always 

rotates in the same directionU 

however, either port can be used as 

the input depending on which side 

of the “0” (center) position is 

desired.   

Example- Fig. A represents the 

piston adjusted to the left of center 

therefore; the direction of flow is to 

the left as visualized from above.  

Conversely, Fig. B indicates 

adjustment to the right of center 

and the flow direction is to the right. 

 
 
 
 

-3 2 1 0 1 2 3- -3 2 1 0 1 2 3- 

FIG. A FIG. B 

Pointer 
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35BDROPLET SPECTRUM CALIBRATION 
 

Different countries and/or regions of the world may have stringent procedures or regulatory 
protocols for the atomization of insecticides.  Adhere to these restrictions and follow the 
guidelines set forth on products used through this machine where required. 
 
There are various ways to measure droplet sizes produced from this machine.  Refer to the 

guidelines of the regulatory agency in your area for recommendations and types of acceptable 

methods. 

Droplet calibration is accomplished by setting the engine RPM to produce a specific atomization 

nozzle back pressure as viewed on the air pressure gauge.  An increase in engine RPM produces 

an increase in nozzle back pressure.  Use the method for measuring droplet diameters based on 

the calibrated flow rate of the insecticide pump and adjust the throttle and pressure as 

required to meet the specific product guidelines. 

Note: Different formulations, different viscosities, and different flow rates all require a 

specific nozzle back pressure to atomize to a desired size.   
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7BFLOW DIAGRAM 
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TROUBLESHOOTING  
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8BNOTES: 
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GUARDIAN 190 G4 ULV 3-YEAR LIMITED WARRANTY 

Any part of the commercial Guardian 190 G4 Cold Fog Generator, referred to from this point forward as “ULV sprayer” 

manufactured by ADAPCO, Inc. and found in the reasonable judgment of ADAPCO, to be defective in materials or workmanship, 

will be repaired or replaced by ADAPCO or an Authorized Guardian ULV Service Dealer without charge for parts and labor 

during the periods specified below.  This warranty is limited to the original purchaser and is not transferable.  Proof of purchase 

may be required by ADAPCO or by the dealer to substantiate any warranty claims.  All warranty work must be performed by 

ADAPCO or an authorized Guardian ULV Service dealer with the exception of the engine which may be warranty serviced by an 

authorized Kohler engine dealer with prior consent of ADAPCO. 

This warranty is limited to the following specified periods from the date of the original end user purchase for defects for 

materials or workmanship: 

 Engines and electric starters are covered by the engine manufactures 3-year warranty period subject to following 
proper operating parameters and maintenance schedules.  

 Blower or compressor, frame and structural components including chassis, belt shroud, covers, enclosures and nozzle 
piping, and other components or aspects of this ULV sprayer are covered for a 3-year warranty period, subject to the 
exclusions cited below, and subject to customer adherence to proper operating parameters and schedules for 
maintenance and replacement of Consumables.  

 Exclusions include: 
o Batteries if supplied, which are covered for 90 days.  Batteries are not normally supplied with this machine. 
o Belts, which are considered to be consumables, will be replaced upon failure between scheduled 

replacements for customer installation, provided that the belt replacement maintenance schedule has been 
adhered to. 

o Consumables are excluded, and the customer is responsible for their replacement according to the schedule 
documented in the Guardian 190 G4 Operator’s Manual. Consumables include: 

 Belt 
 Tubing, fittings 
 Engine oil, plugs, air filter, fuel filter 
 Blower oil, filter 
 Chemical filter 

 
The Guardian ULV sprayer, including any defective part, must be returned to ADAPCO or an authorized Guardian ULV Service 

Dealer within the warranty period.  The expense of delivering the ULV sprayer to the service center for warranty work and the 

expense of returning it to the owner after repair will be paid for by the owner.  ADAPCO’s responsibility is limited to making the 

required repairs and no claim of breach of warranty shall be cause for cancellation or rescission of the contract of sale of any 

Guardian ULV machine. ADAPCO may at its sole discretion elect to perform some or all warranty repair tasks at the customer 

location. 

The warranty does not cover any ULV sprayer that has been subject to misuse, neglect, negligence, or accident, or that has 

been operated in any way contrary to the operating instructions as specified in the Operator’s Manual.  The warranty does 

not apply to any damage to the ULV sprayer that is the result of improper maintenance or Consumables replacement, or to any 

ULV sprayer or parts that have not been assembled or installed as specified in the Operator’s Manual or outlined in the 

illustrated parts breakdown.  The warranty does not cover any ULV sprayer that has been altered or modified, changing 

performance or durability.  In addition, the warranty does not extend to repairs made necessary by normal wear, or by the use 

of parts or accessories which, in the reasonable judgment of ADAPCO, are either incompatible with the Guardian ULV machine 

or adversely affect its operation, performance or durability, or by use of this Guardian with chemicals that are not Compatible 

Formulations. 

ADAPCO reserves the right to change or improve the design of any ULV sprayer without assuming any obligation to modify 

any machine previously manufactured.  All other implied warranties are limited in duration to the three (3) year warranty.  

ADAPCO’s obligation under this warranty is strictly and exclusively limited to the repair or replacement of defective parts and 

ADAPCO does not assume or authorize anyone to assume for them any other obligation.    
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ADAPCO assumes no responsibility for incidental, consequential or other damages including, but not limited to expense for 

gasoline, expense of delivering the ULV sprayer to ADAPCO or an authorized service dealer and expense of returning it to the 

owner, mechanic’s travel time, telephone charges, travel, loss or damage to personal property, loss of revenue, loss of use of 

the sprayer, loss of time or inconvenience.    

Compatible Formulations - refers to the use on this Guardian ULV sprayer of known and widely used insecticide formulations 

specified on the product label acceptable for ULV applications or specifically design for ULV use with the exception of 

insecticide formulation with NALED as an active ingredient.  This Guardian ULV machine will not be warranted for any period if 

the active ingredient NALED is used for any purpose. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Guardian Model:  U190 G4 

Serial Number: _________________________Record the serial number of your machine here 

Date of Delivery: _______________________ Record the date the unit was received 
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Appendix A:  

Calibration Quick Start Matrix 

(Note:  The below matrix should be used to as an approximate starting point when performing a flow rate test.  Always confirm 

the below flow rates before performing a chemical application) 

 

Fluid Metering Pump (Course adjustment piston angle set to “3”) 

Calibration Dial Setting Approximate Flow Rate (OZ/MIN) 

2 3.6 

3 6.75 

4 9.7 

5 12.5 

6 16.2 

7 17.8 

8 19.2 

9 21.6 

10 24.3 (max) 
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Pressure & RPM Management on the Guardian 190 G4 

How to Adjust the Throttle Speed at Idle on the 

Guardian 190 G4 

Part I: Adjustment 

1. Locate the air-filter cap wing-nut for the Kohler motor. Unscrew wing-nut 

 
 

2. With a Phillips screw-driver, adjust the throttle mechanism on the engine’s idler screw. By 

turning the screw clockwise increases throttle while turning it counterclockwise decreases 

throttle. 

 
 

3. If the engine will not start, turn the idle screw clockwise ¼ of a rotation and try again.  Repeat 

until engine can start and stop with no issues. 
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How to Adjust the Spray Speed RPM’s/Pressure on 

the Guardian 190 G4 

(Changing the spray speed RPM’s will alter the droplet spectrum of your ULV sprayer.  

Increase the RPM’s/Pressure at spray speed to decrease your droplet diameter and 

decrease your RPM’s/pressure at spray speed to increase your droplet diameter) 

 

1. To adjust the RPM’s/Pressure at high 

throttle (i.e. spray speed), make the 

adjustment by loosening and tightening the 

bolt on the end of the high throttle linkage. 

By loosening or creating slack on the linkage, 

the pressure increases. By tightening or 

increasing the tension on the linkage, the 

pressure decreases. Always make pressure 

adjustments to the sprayer by adjusting this 

high throttle adjustment linkage.  Attempting to adjust the pressure using the idle screw could 

bring the carburetor out of adjustment to the extent that the machine will not start.   
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