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yo r- TRAINING Airless Spraying DIVISION 

WARNING-HIGH PRESSURE-WARNING 
UP TO 3000 POUNDS PER SQUARE INCH I 

! DO NOT POINT SPRAY GUN AT 
ANY PART OFTHE HUMAN BODY 

FLUID UNDER HIGH PRESSURE CAN PENETRATE THE SKIN 
AND CAUSE SEVERE INTERNAL INJURY 

IN CASE OF INJURY OBTAIN MEDICAL ATTENTION IMMEDIATELY 
BE SURE TO REPORT NATURE OF INJURY AND TYPE OF FLUID OR SOLVENT TO THE DOCTOR 

Be sure you understand ALL of the instructions thoroughly 
BEFORE operating any part of an airless equipment 
Svstem. UNDERSTAND 

CONSULT YOUR BINKS REPRESENTATIVE TO CLEAR 
UP ANY ITEMS OF INSTRUCTION YOU DO NOT 

These instructions are designed as a guide for operators 
of Binks Airless Equipment. Set-up, operation, and 
maintesiance information is listed to aid in keeping the 
equipment in  good, trouble-free condition. 
Trouble shooting charts are listed to aid in isolating 
" t i o n s  that may occur in an airless pump or gun. 
Refer to the Parts Sheet supplied with each component for 
specific operation and maintenance instructions, as well as 
parts listings. 
AIRLESS SPRAYING 
Airless spraying is a method of spray application that does 
not directly use compressed air to atomize the paint or 
other coating material. Hydraulic pressure is used to 
atomize the fluid by pumping it at high pressure (500 to 
4600 psi) through a small orifice in the spray nozzle. As the 
fluid is released at these high pressures, it is separated into 
small droplets resulting in a very fine, or atomized spray. 
The fluid is discharged from a small nozzle orifice at such 
a high velocity that the material tears itself apart and 
sumcient momentum remains to carry the minute particles 
to the surface. 
Since air is not used to atomize the material, the term 
"Airless" is used to describe this method. 
Water is hydraulically atomized, for example, using the 
h e  spray adjustment on a garden hose nozzle; however, 
it is accomplished with low pressure because of the low 
viscosity of water. Paint and other coating materials have 
a higher viscosity; therefore they require higher pressures, 
requiring a pump. 

Air pressure is required only lo operate the air motor 
which powers thc reciprocating airless fluid pump. A pump 
develops fluid pressures at a given ratio depending on size 
of the air motor piston and the effective area of the fluid 
piston. Example: A pump rated at 251, develops fluid 
pressure 25 times the air pressure applied to the air motor. 
For 100 psi air pressure, 2500 psi fluid pressure results. 
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BASIC AIRLESS SYSTEMS 
Dead End System: Dead end systems are used for the 
msJorlty of standard quality finishing jobs. The gun is 
connected to the pump with a single hose. When the gun is 
smYinR.. the PumD delivers fluid under pressure adiusted 

spraying, the fluid pressure and air pressure are balanced 
and the pump stops. The quality and economy of the finish 
is dependent upon operator skill, fluid preparation and 
nozzle size. Dead end svrav is usuallv emvloved with . .  

by the &pressure to the pump. When the gun is not 
Air Supply 

non-heated paint. 

Dead-End Airless System 

1. Gun 
2. Pump 

4. Compressor, electric motor 
or gas engine 

5. Siphon tuhe 
6 .  Material supply 

DEAD-END SYSTEM 
Used for the majority of standard 
quality spray finishing applications. 
llsually employed with non-heated 
methods. 

3. nose 

Circulating System: Circulating systems arc used for high 
quality, high production finishes. The gun is connecled to 
the pump with one hose, and to a pressure regulating valve 
with another hose. The pump provides paint under 
pressure continuously. The back pressure regulating valve 
provides a constant fluid pressure and volume for the gun 
when spraying. When not spraying, the constant pressure is 

still available as the pump is recirculating thc paint. The 
quality and economy o C  the finish is less dcpcndent upon 
the operator's skill or paint. preparation, nnil is more 
uniform because of mechanical consistency of pressure and 
volume control. Cirr:ulal.ing systems are usilaliy used with 
heated paint. 

I Air Supply 

I '  PreSSUre'LJ 

-Valve ,- 

1 HOT CIRCULATING SYSTEM 
For high quality, high production 
linishcs whcrc pigment settling is a 
problem. Recirculating systems are 
normally employcd with hot airless 
spraying. 

i 

. 
Hot Circulating Airless System 

AIRLESS-ELECTRIC POWERED and GASOLlNE 
POWERED: The basic components of an electric driven 
airless pump are the fluid section, gearbox, and electric 
motor. 

Gas Engine 
Gearbox Gearbox 

Motor Clutch 

Pressure 
Control mcp, i* Fluid Section 

Control 
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HIGHPRESSURE CAN CAUSE SERIOUSINJURY IFEQUIPMENTIS INSTALLEDOR USEDINCORRECTLY 
-READ, UNDERSTAND, AND OBSERVE ALL WARNINGS AND INSTRUCTIONS IN THIS MANUAL. 

OPERATE EQUIPMENT ONLY AFTER ALL INSTRUCTIONS 
ARE CLEARLY UNDERSTOOD. 

Injection Hazard 
1. The Sprayer pumps coatings at high pressure 

(2500 PSV173 Bar). If you spray yourself or any- 
one else at close range, the stream of material 
can puncture the skin and cause great harm 
(possible amputation). 

2. NEVER point the spray gun at yourself or anyone 
else. The tip guard provides some protection 
against injection injuries, but is mainly a warning 
device. NEVER remove the tip guard. Never point 
the spray gun at your hands, fingers, or body. AL- 
WAYS keep the spray gun trigger safety catch 
locked in the OFF position when not in use. 

3. DO NOT cover the tip guard and attempt to "blow 
back' fluid. This is not an air sprayer. 

4. If injury occurs, see your doctor immediately! DO 
NOT TREAT THIS AS A SIMPLE CUT. Inform 
your doctor specifically of what fluid was injected. 

Avoid Static Sparking 
Static electricity charge builds up by high velocity 
liquid flowing through a hose during flushing, clean- 
ing, or spraying operations. Proper grounding of the 
airless system safely dissipates this charge. 
All high pressure airless systems must be grounded 
to avoid dangerous static sparking, explosion, or fire 
when spraying or flushing with flammable liquids. 

Use Binks NO-WIRE conductive hose in all airless 
spraying operations. Be sure gun and hose have 
continuity. Check continuity weekly with ohmmeter. 
Overall (end to end) resistance of unpressurized 
hose must not exceed 29 megohm (max.) for any 
coupled length or combination of hose lengths. 
Make sure the airless pump is grounded. Never 
operate the unit when it is on a non-grounded plat- 

form. Electric airless units are grounded through 
the grounding prong on the plug. The electric cord 
or receptacle must be grounded. Do not alter or 
remove grounding prong. 
When flushing or cleaning with a combustible 
solvent, always use an open metallic container for 
receiving the waste solvent. Ground the solvent 
receptacle. 
Bond the spray gun to the waste container with a 
grounding wire. Be sure there is good metal to met- 
al contact. 
Always remove spray tip when flushing the airless 
system. Operate the pump at the lowest possible 
pressure. 

General Warnings 
1. NEVER leave a pressurized sprayer unattended. 
2. DO NOT use fluids, coatings, or chemicals that 

are not compatible with nylon hoses. 
3. Periodically inspect all hose for leaks and/or abra- 

sions and tighten all connections before use. DO 
NOT ATTEMPT TO REPAIR a defective hose. 
REPLACE it with another conductive hose. 

4. Follow all warnings and precautions of the coating 
and solvent manufacturers. 

5. ALWAYS relieve pressure in the system by turning 
by pass valve to BYPASS or triggering spray gun 
before disassembly of any component parts. 

Replacement Parts 
The Airless Sprayer is designed to use authorized 
parts only. When using this pump with parts that do 
not comply with the minimum specifications and 
safety devices of Binks, the user assumes all risks 
and liabilities. 
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HOW TO SELECT AN AIRLESS PUMP 
'Isrpe of materials to be sprayed, size of job, volume of air 
available; all are considerations which govem the selection 
of the particular airless pump that is right for you and the 
reason for the wide variety of pumps in our line. When 
selecting an airless unit, answer these questions: 
1. What type of material is to be sprayed? 

Determining the general characteristics of the materials 
to be sprayed is an important step toward proper pump 
selection. 

Low viscosity materials such as stains and lacquers can 
be sprayed the small orifice nozzles LO07 to .OM). 
To obtain the flow of heavier viscosily materials. larger 
ori6ce nozzles and higher ratio pumps are requircd. Refer 
to the Airless Nozzle Flow Chart below and select a 
nozzle range which is best suited for the matrial to 
be sprayed. 
2. How much material volume does the job require? 

In the pressure columns of the Airless Nozzle Flow Chart. 
two sets of figures are shown: An ounce per minute 
delivery rate and a CFM figure. By dividing the ounce per 
minute figure into 128 (128 ounces per gallon) you can 
determine how many nozzles of a particular size can br 
operated from a 1 GPM pump. 

Adequate air supply for efficient operation is delermined 
by multiplying the number of nozzles to be used by the 
CFM fgure in the Airless Nozzle Flow Chart. Allowance 
should be made for additional air operated accessories 
such as agitators, etc. 

3. How much air should be available? 

OAlRcE 5w P.S.I. 1000 P.S.I. 

- 
1500 P.S.I. 2000 P.S.I. 2500 P.S.I. 

4. 02.- .5 cfm 5. 02.- 6 6  cfm 6 .  02.- .8 cfm 6.7 02.- 1.4 cfm 7 02.- 1.7 cfm 
4.5 02.- .58 cfm 5.7 02.- .76 cfm 6.8 02.- .87 cfm 8.4 02.- 1.8 cfm 10 02.- 2.7 cfm 

,011 6.5 02.- .8 cfm 8.5 02.-1.1 cfm 72. 02.- 2. cfm 14. 02.- 2.9 cfm 15 02.- 3.8 cfm 

.026 
,031 
,036 

LACOVER 

21. 02.-2.7 cfm 34. 02.- 5.7 cfm 51. oz.-ll. cfm 65 02.-16. cfm 
26. 02.-3.3 cfm 48. 02.- 7.4 d m  65. or.-14. cfm 85 oz.-21. cfm 
32. 0 2 . 4 . 2  cfm 68. 02.-11. cfm 95. oz.-20. cfm 12602.-31. cfm 

26 oz.- 6.4 cfm 12. 02.- .8 cfm 15. 02.-1.1 cfm 19. 02.- 3. cfm 22. 02.- 4.5 cfm 
13. 02.-1.1 cfm 19. 02.-2.5 cfm 24. 02.- 4. cfm 27. 02.- 5.7 cfm 32 02.-  8. cfm 

,016 14. oz.-1.3 cfm 22. oz.-2.9 cfm 29. 02.- 4.8 cfm 34. 02.- 7. cfm 39 02.- 9.7 cfm 

,043 31. 02.4. cfm 61. 02.-10. cfm 105. 02.-22. cfm 
.072 72. 02.-9.5 cfm 112. oz.-l8. cfm 151. 02.-32. cfm 

LATEX PAINT 

143 oz.-36. cfm 
190 or.-46. cfm 

12. oz.-1. cfm 19. or.-2.5 cfm 26. 02.- 4.2 cfm 35. 02.- 7.4 cfm 44 or.-10. cfm 
.021 14. o2.-1.2 cfm 24. 02.-3.5 cfm 32. 02.- 5.3 cfm 46. 02.- 9.5 cfm 56 oz.-13. cfm 

NOTE: There are variables in equipment and fluids which 
cause this chart to be approximate; however. it is 
sufficiently accurate for proper equipment selec- 
tion. The C.F.M. ratings are maximum under con- 
tinuous duty conditions, 
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AIRLESS TIP SELECTION 
Tips are selected by their orifice size (.007 to .072 inches) 
and fan angle (10 to 80 degrees). The proper selection 
is determined by the fan width required for the specific 
job and by the orifice size that will supply the desired 
amount of liquid and accomplish proper atomization of 
the material. Tips also determine the size of pumD that 
must be used to properly spray the coating. 

'-\ 
I 

20-25 Lacquers, Sealers, 
Stains 

Automotive Primers, 
Lacquers, Enamels 20-25 

./ 

The following general table may be of some help 
when choosing airless nozzle tip orifices. 
Airless Nozzle l i p  Orifices Viscosity Range Like 

.007-.010 Very Thin Acetone 
,011-.013 Thin Water 
,015-,021 Medium SAE #10 Oil 
.026-.036 Heavy SAE #50 Oil 
,043-.072 Very Heavy Petroleum Jelly 

9-1140 ,011 40 7.5 
9-1330 ,013 25 5.5 
9-1350* ,013 50 9.0 

9-1540 ,015 40 8.5 
9-1580 ,015 80 13.0 

The chart below lists recommended tips. 

B I N S  AIRLESS TIP SELECTION CHART 

Latex, Rustic &Shakes 
Mill Whites 

For light viscosity fluids, smaller orifice tips generally are 
desired. For heavier viscosity fluids, larger orifice tips are 
preferred. The quantity of fluid sprayed is determined by, 
the size of the orifice; the thickness is determined by the 
orifice and the fan angle. 

9-1540' ,015 40 
9-1580 ,015 80 
9-1840 ,018 40 
9-1860' ,018 65 
9-2180* ,021 80 
9-2660 ,026 65 
9-3170 ,031 65 

35-45 

Example: Tip No. 9-0940 

\ .  
Approximate Included 

/ 
Orilice Diameter 

,009 spray Angle 40" 

Orifice Sire 1 Spray Angle I Spray Width. 
TvDe of Paints (secondsl XD NO. I linchesl Ideorees) (inches1 

I Viscosity+ 1 

Aluminums. Iso-Aikvds. I I 9-1540* I .015 I ~~ 

9-1580 .015 Primers, P i s t i c  
Enamels.Alkyd Flats. ' 1 I 9-1840 1 ,018 30-35 
Road Stripping 9-1860" .018 I 

40 
80 
40 
65 

8.5 
13.0 
10.0 
13.5 

8.5 
13.0 
10.0 
13.0 
17.0 
17.0 
15.0 

Note: As the orifice size incraases. while maintaining the same fan 
width size, the greater the volume of coating will be applied to the 
same area. 

Conversely. the larger the fan width size, while maintaining the same 
orifice size. will result in the Same amount of material being applied 
over a greater surface area. 

FAN WIDTH-10" ORIFICE SIZE-.OlR 

Tip She: 9-1840 9-2140 9-2630 Tip Size: 9-1830 9-1860 9.1880 
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". -..-....- .-" ..... --- 
Open air supply to pump and increase air pressure at 
pump until pattern andlor material can be obtained at the 
spray gun. 
The gun should he held PERPENDICULAR and moved 
PARALLEL to the surface in order to obtain a uniform 
coating of material. 
Uneven film thickness and excessive offspray can be 
caused by ARCING the gun. When arcing, the heaviest 
deposit of paint occurs when the gun is perpendicular to 
the work in the center of the arc, and lightest at the ends 
of the arc (see below right). Arcing is caused by using only 
wrist o r  Porearm movement. 
The wrist. elbow. and shoulder must all be used. Once 

The proper SPEED allows a full wet coat application 
with each stroke. If the desired film thickness cannot he 
obtained with a single stroke or pass because of "sagging", 
then two or more coats can he applied with a flash-off 
period between each coat. The spray movement should 

excessive in order to avoid flooding the work, then the fluid 
nozzle orifice is too large or the fluid pressure is too high. If 
the stroke speed is very slow in order to apply full wet 
coats, then the fluid pressure should be increased slightly 
or a larger tip is required. 

be at a comfortable rate. If the spray gun movement is .- 

RIGHT 
A 

WRONG 
Offspray Jl . 

the best working distance (10 lo 15 inches) is determined, 
the spray gun should be moved across the work at this 
optimum distance throughout the stroke. Some object 
shapes d o  not allow this practice, but it should be used 
whenever passible. 
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Oversorav 
Parallel Perpendicular Arcing Gun at Angle 

SPRAYING TECHNIQUES 
Proper LAPPING (the distance bctwrcn strokes) is 
essential in producing uniCormity of film thickness. The 

overlap should be the minimum required to give the degree 
of uniformity desired. The more uniform the lapping is 
maintained, the more uniform the film thickness will be. 

TRIGGERING thc gun is required to conscrvc material 
and to prevent excessive paint buildup at the end of 
each stroke. 

and 
Stop Spray After 
Edges of Object 

PRECAUTIONARY NOTES 
The following precautions must be ohserved for personal 
safety and for protection of equipment: 
1. Keep air compressors as far as feasible away from 

painting area, in order to lessen the possibility of 
compressor contamination and to aid in keeping the 
equipment clean. 

the finish, but only shortens thf lifc! of the equipment and 
increases wear of the spray gun fluid tip. 

3. Never attempt to remove the hose or gun before releasing 
the pressure from the outfit. 

4. Never use standard hardware to modify the pump. Use 
high pressure fittings only. 

5. The special high pressure nylon braided hosc supplied is 
standard equipment by Binks. This hose must not be 
kinked, bent, or subjected to abrasion. 

carelessly handled, nor its spray (particularly when the 
nozzle is removed) directed at closc proximity to any 
part of the human body. 

relieving pressure or disengaging spray gun trigger. 

2. Operating with excess fluid pressures does nut improve 

6. Under no circumstances should the spray gun be 

7. Never attempt to change the spray tip without first 
6 

8. Carefully handle thc hose connections,.joints, and seating 
surfaces on the spray gun to prevent damage to the 
sealing surfaces. 

possibility of fires, electrical arcing, shocks, etc. 
9. All airless spray units must be grounded to prevent the 
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The operator should become familiar with all cohponents, 
identitied below, before attempting to operate an airless 
pump. 

REGULATOR 

AIR SUPPLY 

VALVE 
SUPPLY 

START-UP PROCEDURE 
(air coupled models) YES 

1 

2. 

* 3. 

4 

5 
6 
7 

8 

' 9  
10 

11 

'12 
13 
14 

'15 
16. 

17. 

18. 

Connect air supply hose to air control. Make 
sure hose size, connections and fittings are 
large enough to prevent a restricted air 
supply. 318 or larger is recommended. . . . . . . . . .  - 
Connect high pressure hose between filter 
manifold (pump outlet) and spray gun (less 

Connect one end of the high pressure return 
hose to the remaining spray gun connection and 
the other end to the back pressure control valve. 
If two hoses of different sizes are used, the 
smaller diameter hose is the return. 
If unit has siphon hose, connect to the pump. 
All connections must be tight and the strainer 
should be clean. Periodically grease fitting 
with lubricant. Fill solvent cup as required.. . . . .  - 
Regulator should be backed off (closed). . . . . . . .  - 

nozzle tip). Tighten connections securely. . . . . . . . .  - 

.. . . . . . . . . .  - 

I 

Open air supply valve to regulator. . . . . . . . . . . . .  

paint manufacturer's recommendations.) . . . . . . .  

Immerse fluid section or siphon tube in solvent 
compatible with fluid to be sprayed. (Refer to 

With trigger held back or pressure release valvc 
open, direct spray gun into solvent container 
and slowlv increase air Dressure on the regula- 

19. 

20. 
21. 

22. 

23. 

24. 
25. 

'26. 
27. 

'28. 
'29. 

Follow material supplier's recommendations for 
preparing material to be sprayed. ............ 
Fill paint container with clean paint. ......... 
Immerse siphon hose or pump in paint 
container .................................. 
Select tip and gasket (and insert if needed). 
Install securely in spray gun. . . . . . . . . . . . . . . . .  
Increase air pressure until pump begins to 
operate. .................................. 
Prime system with paint.. . . . . . . . . . . . . . . . . . . .  
Let pump stall.. ............................ 
Close back pressure recirculating control valve 
Test spray pattcrn. Increase air pressure (if 
required) and test at 5 psi increments until 
desired spray pattern is reached using 
minimum air pressure.. .................... 
Turn paint heater ON (if so equipped). . . . . . . . .  
Open hack pressure recirculating control 
valve slowly. The pump should operate at 

VtS 

._. 

.. - 

. _  

approximately 30strokes per minute (top to 
bottom is one stroke). ....................... - 

'30. Check for proper spray pattern. When the pump 
is circulating the hack pressure control valve 
gauge should drop 100 to 200 psi when spraying. - 

'Indicates steps for a circulating system. 
NOTE Control of spray pattern is accomplished by: 

a. Proper tip selection for flow rate and fan pattern 

b. Fluid pressure adjustment. 
c. Changing the viscosity of the material 

size. 

EQUIPMENT SETUP 
(Electric or Gasoline Driven Models) 
The electric or gasoline powered airless outfits are simple 
to set up and operate. Once unpackaged from their shipping 
carton, simply connect the high pressure airless hose to the 
fluid outlet manifold fitting and attach the airless spray gun 
to the hose. If a siphon kit is to be used, attach it to the 
fluid section inlet. 
The electric unit requires 120 VAC, GO cycles. The gasoline 
unit requires a gallon of lead frce gas for 3% hours of 
continuous operation. Be sure to check oil level of the 
gasoline engine. 

" ~~~. ~~ 

tor to operate pump slowly, and prime system. . .  - 
open back pressure control valve.. . . . . . . . . . . . .  - 
Increase air regulator pressure and run 
pump for approximately 112 minute at a 
moderate speed. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
Release trigger of spray gun and wait for pump 
to stall (stop running), or close pressure release 
valve 

All Biuks airless pumps are factory tested, using light oil, 

system before actual spray operations begin. 
Place the pump fluid section or siphon kit into a container 
of solvent compatible with the material YOU are going 
to apply. 

hefore shipment. This test fluid must be purged from the 

. . . . . . . . . . . .  
. . . .  I Close back pressure control valve. 

Remove siphon hose or pump from solvent.. 
Open regulator and slowly pump solvent out 

Open back pressure control valve. 

- 
- 

Allow air to flow through system for about 
112 minute 
Check any air-operated accessories for proper 
functioning. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
Shut off air supply by closing regulator. . . . . . . . .  - 
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TO START SHUT-DOWN PROCEDURE 
YES AND MAINTENANCE 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Turn the Pressure Adjusting Knob to low 
pressure and open the Pressure Relief Valve.. . . . . .  - 
Turn unit ON. (If gas powered, start engine and 
turnunit ON.) 
If unit does not run, turn the Pressure Adjusting 

When material begins to flow from drain tube on 
Pressure Relief Valve, close the Pressure Relief 
Valve. The pump will now build up to pressure. . . .  - 
Trigger the spray gun, with nozzle removed, into 
solvent container until system is clean.. . . . . . . . . . .  - 
Shut the pump OFF and OPEN the Pressure 
Relief Valve.. ................................. - 
Engage spray gun SAFETY and replace the nozzle 
tip and guard on spray gun and tighten securclj! . . .  - 
Remove solvent container and replace with 
material you are going to apply. 
Turn the unit ON. ............................. - 
Adjust the spray pattern with the Pressure 
Adjusting Knob. When the pattern is right, the 
pressure is right. Excessive fluid pressure will 
only distort the pattern and cause undue wear of 
the emiument 

Knob to higher pressure.. ...................... - 

.... .-...I.. . 

TIP PLUGGING 
The most common cause of tip plugging is foreign matter, 
paint skin, or residue in the hose or pump from a previous 
application. The strainers and filters remove the majority of 
the particles, but some pass through and occasionally plug 
the tip. Thorough cleaning of the equipment and proper 
straining of the paint are the ONLY positive remedies. 
Excessively large paint pigments are also a cause of tip 
plugging. Heavy accumulations of pigments in the strainers 
is an indication of this problem. Increasing the tip size is a 
help; however, this may create a problem of controlling the 
desired coating. 
Heavy materials should be sprayed with large tips and NO 
strainers or filters. In many cases the fluid can be thinned 
slightly more than that recommended. This not only may 
help prevent plugged tips, but also allow spraying at lower 
fluid pressure. 
Strainer plugging generally causes tails, the loss of proper 
spray patterns and may seem to be a plugged tip. Always 
check the strainer if spray patterns cannot be maintained 
and the tip is clean. Or, when using Rapid-Clean Nozzle 
accessory, rotate handle 180 degrees. 
TIP CLEANING can be accomplished as follows: 

YES 
1. Relieve fluid pressure. ......................... - 
2. Set trigger lock to “locked position.. . . . . . . . . . . . .  - 
3. Remove cap, nozzle tip, and gasket.. . . . . . . . . . . . . .  - 
4. Flush nozzle tip with solvent, then blow air 

through tip and visually check for obstructions. . . .  - 
5. Reinstall gasket, nozzle tip, and cap. . . . . . . . . . . . . .  - 
6. Or, when using Rapid-Clean Nozzle accessory, 

rotate handle 180 degrees to “Clean-out” 
position, and back flush. ....................... - 

YES 
I .  Close air pressure regulator.. . . . . . .  

reservoir and pulling trigger, until fluid ceases lo 
pening the high pressure release 

. .-  ....................... 
4. Remove nozzle tip, gasket, and insert if w e d  and 

place in solvent. . .  
5. Insert pump foot valve or siphon hose in 

container of compatible solvenl 
6. Pump paint from system by opening air regulator 

slowly until fluid pours from gun and direct flow 
into paint container.. . .  

7. When solvent flows from the gun, direct the 
stream into the solvent container 

8. Allow the solvent to circulate for several minutes 
through the gun . . . . . . . . . . . . . .  

9. Circulate with several short flush cycles, 
triggering gun periodically lo flex the packings 
free of paint. Short flush cycles with clcan 
solvents are more effective than a long cleaning 
flush cycle. Continue until syslem pumps clean 
solvent during second or third cycle, increase 
pump pressure 10 Ibs. above previous s 

‘IO. Close the back pressure circulating control 
valve.. .... 

11. Remove pump or siphon hose from solvenl and 
continue flow until system pumps air Cor about 
30seconds ...................... 
Open the back pressure recirculating control 
valve.. . .  . . . . . . . . . . . . . . .  
Shut off air supply and trigger gun until all 
pressure is relieved or open the high pressure 
release valve.. . . . . . . . .  

14. Remove filters and clean by flushing with solvent; 
use soft brush if required, and forcing air from 
the inside through the filter to remove residual 

15. Wipe exterior parts that come in contact with 
paint until clean using solvent-dampened rags 

16. Repeat Steps 5 and 7 using petroleum base 
solvent (kerosene, mineral spirits or lacquer 
thinner). Close air supply to pump but keep 
system filled with solvent. Solvent should be a 
solution of 4 parts solvent and 1 part 10 weight 

Operate pump until fluid section piston shaft i s  
in the “down” position (or down stroke). This 
will prevent paint from hardening on piston shaft 
and the solvent will keep the residual paint 
pliable. . . .  . . . . . . . . . . . . .  
Release excessive pressure from the system.. . . .  - 

. . . . . . .  - 

.. . . . .  - 

’ 

pressure and trigger gun.. . . . . . . . . . . .  

* I 2  

13. 

particles, Reassemble when clean. . . . . . . . . . . . . .  - 

oil (or Binks solvent 42-175). . . . . .  
17. 

18. 
19. Clean tip (and insert) with solvent and blow air 

through tip (and insert). Visually check both for 
obstructions. Tips should be stored in a small 
solvent filled container. . . . . . . . . . .  
Disconnect air supply, and rotate trigger lock to 
“off” position. Pump should be stored in normal 
operation position so that solvent will not drain 
out of pump. . . . . . . . . . . . . . . .  

20. 

. . . . . . . . . .  - CAUTION: Do not turn Twist-Tip handle 
when gun trigger is pulled. 8 



AIRLESS SPRAY GUN INFORMATION 
The airless spray gun is specifically designed for use 
with high fluid pressures. Some spray guns use a tungsten 
carbide ball and seat in the fluid shut-off, and a tungsten 
carbide fluid tip for maximum wear resistance and service 
life. A fluid fllter may be inserted in the gun when fine 
filtration is required. Tip screens may be installed to reduce 
tip plugging. Some spray guns contain a trigger release for 
safety when removing or replacing the nozzle tip. Diffuser 
nuts may be installed behind the spray tip, so that when the 
tip is removed, any fluid accidentally released would not he 
harmful. In some models the fluid enters the gun at the base 
of the handle. This allows greater freedom of movement 
and provides a better balanced gun which, together with 
easy trigger pull and light weight, reduces operator fatigue. 
It is necessary to change the nozzle tip when spray pattern 
or  orifice size changes are required. 
An optional sapphire spray insert is available which 
must be as large or  larger than the spray tip orifice size. 
When installed in the fluid passage, this insert causes an 
increased fluid velocity which is an aid in  fluid atomization. 
These inserts provide a "softer" spray pattern and reduce 
"tailing" of the pattern edges, especially when using latcx 
or vinyl base materials. 

CLEANING PROCEDURE FOR 
AIRLESS SPRAY GUN 

YES 
1. 

2. 
3. 

4. Place removed par 

5. Clean spray gun w 

Release all pressure from airless system and 
drain out any solvent or paint.. . . . 
Remove spray gun from hose.. . . . . . , . . . . . . . . . . - 
Remove retaining nut, tip, washer, gasket, insert, 
and filter from spray gun. . . . 

solvent for soaking . . . . . . .  . .  - 
.... . . . . .  - 

Do not submerge entire spray gun in solvent; 
probe with a soft bristle brush if necessary to 
thoroughly clean. . . . . . . 
Inspect spray gun for broken or worn parts. 
(Refer to Part Sheet . . . . . . . . . .  
Lubricate needle, packing and all points 

Clean tip, washer, gasket, insert, and filter 
with air blow gun and, if required, a stiff 

Observe tip insert and filter by holding up to 
light, and inspect for cleanliness. . . . . . . 
Securely replace tip, washer, gasket, inser , an 

Replace spray gun on hose and secure, . . . . . . . . - 
Fill unit with solvent to check spray gun for 
leaks, operation, and proper spray pattern. . . . . . - 

... . . . . . .  - 
6. 

7. 

8. 

. . . . . . . . . . .  - 
9. 

10. 

11. 
12. 

- 

filter in spray gun. . . . . . . . . . . . . . . . . . . . .  - 

SPRAY PATTERN PROBLEMS 
Problem 

Tails 
G 

4 
@ 

- 
4 Heavy Centered 

Pattern 

Distorted 
Pattern 

Pattern Expanding 
&Contracting 
(Surge) 

Round Pattern 

Cause 

1. Inadequate fluid delivery. 
2. Fluid not atomizing. 
3. Insufficient fluid velocity. 
4. Material too cohesive. 

1. Worn tip. 
2. Fluid will not spray with airless. 

1. Plugged or worn nozzle tip. 

1. Pulsating fluid delivery. 
2. Insufficient air supply to pump. 
3. Leak in suction tube. 
4. Pump capacity too low. 
5. Material too viscous. 

1. Worn tip. 
2. Fluid too heavy for tip. 
3. Fluid will not spray with airless. 

1. Fluid too cohesive. 
(Adhesive-type materials). 

2. Cannot spray material with 
airless. 

Remedv 

1. Increase fluid pressure. 
2. Change to smaller tip orifice size 
3. Reduce fluid viscosity. 
4. Clean gun and filter(s). 
5. Reduce number of guns using pump. 
6. Install properly matched sapphire insert. 

1. Same a s  above. 
2. Change to air atomized method. 

1. Clean or replace nozzle tip. 

1. Change to a smaller tip orifice size. 
2. Install pulsation chamber in system or drain 

3. Reduce number of guns.  
4. Increase air supply to air motor. 
5. Remove restrictions in system. Clean or 

existing one. 

remove screens or filters; use larger hose 
or pump if necessary. 

for leak. 
6. Inspect siphon tube and hose assembly 

7. Reduce fluid viscositv. 

1. Replace tip. 
2. Increase fluid pressure. 
3. Thin material. 
4. Change nozzle tip. 
5. Install sapphire insert. 
6. Change to air-atomizing system. 

1. increase fluid pressure. 
2. Thin material. 
3. install sapphire insert. 
4 Change to air-atomizing system 
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Trouble Cause 

Spitting Gun 1. Air in system. 
2. Dirty gun. 
3. Needle cartridge out of adjustment 

or damaged. 
4. Broken or chipped needle seat. 
5. Packing nut too tight or not lubricated. 
6. Twist tip or nozzle tip screen dirty. 

1. Worn parts, broken or chipped needle 

2. Needle cartridge out of adjustment. 
3. Dirty gun. 
4. Packing gland or nut too tight. 

1. No paint. 
2. Plugged filters or tip. 
3. Broken needle in spray gun. 

$11 4. 

Gun Will Not 
Shut Off seat. 

Gun Does Not, 
Spray Any Fluid 

TROUBLE SHOOTlh 
Trouble 

Remedy 

1. Inspect connections and siphon hose for leak. 
2. Disassemble and clean gun. 
3. Inspect needle cartridge and adjust or replace. 
4. Replace damaged needle seat. 
5. Loosen and lubricate packing. 
6. Replace twist tip with standard airless tip. 

1. Inspect spray gun. Replace defective parts. 
2. Inspect needle cartridge and clean. 
3. Disassemble and clean spray gun. 
4. Loosen gland or packing nut and lubricate 

1. Checkfiuid supply. 
2. Clean filters or tip. 
3. Replace broken needle. 

Clean nozzle tip screen. 

needle. 

Insufficient 
Material Flow. . . . . . 
(Pump operates 
but does not stall1 

No Material Flow 
(Pump not operating) 

Loss of Power Under 
Load, Air Hissing 
Durina Exhaust 

Slide Block or 
Auto Cycle Valve 
Move Too Slowly 

Air Motor Valve or 
Auto Cycle Valve 
Leak Under Load 

Pilot Valve or 
Auto Cycle Valve 
Hissing Constantly. 
Loss of Pump Power 

Material Flow 
Sluggish Or 
Pumping On One 
Stroke Only 

AIRLESS PUMP 
Probable Cause 

1. No paint. 
2. Foot strainer clogged. 
3. Pump will not prime. Material 

4. Leak in spray system. 
5. Air leak in siphon hose. 
6. Foreign material lodged in 

7. Dry or worn packings. 
8. Broken or worn ball or valve seats 
9. Air motor piston shaft separated 

too heavy. 

foot valve. 

from fluid shaft. 

Control Valve open. 
'10. Back Pressure Recirculating 

1. Loss of air pressure. 
2. Plugged supply lines, filters or tip. 
3. Icing of air motor. 
4. After a long period of storage, piston 

cups may be stuck to cylinder wall. 
5. Pilot valve or autocycle stuck. 
6. Air valve actuator piston stuck. 
7. Trip rod adjustment too loose. Air 

8. Malfunctioning or worn air valve. 

piston hits on bottom casting before 
tripping pilot valve. 

1. Insufficient air sbpply. 
2. Air motor piston cups or cy.'nder 

wall scored. 

1. Piston cups swollen and binding 
2. Actuator piston or valve surface plate 

dirtv nr hindina. 

1. Surfsce plates or valve block plate 
stuck, balls seats score0 or oirty. 

2. Auto cycle valve out of adjustment. 

1. Pilot valve or auto cycle valve seals 

2. Auto cycle valve out of adjustment. 
damaged. 

1. Insufficient air pressure or volume 
ICFM). Toe small I.D. hose. Too long a 
hose. Too small a compressor Kinked 
ortangled hose. 

or unseating properly. 
2. Fluid piston ball valves not seating 

Remedy 

1. Checkfluid supply. 
2. Clean foot strainer. 
3. Thin material and operate pump more 

slowly to get prime. 
4. Repair leaks and tighten connections. 
5. Tighten connection on siphon hose. 

Check for damage. 
6. Remove pump from paint and clean 

valve foot. 
7. Replace packings in accordance with 

part sheet. 
8. Inspect and replace broken or worn parts. 
9. Inspect and repair. 

*lo. Close valve. If closed and still by-passing 

1. Check air supply. 
2. Clean hose, filters, and tip. 
3. Install an oilerwith antifreeze. 
4. Increase air pressure until piston cups 

loosen; then decrease air pressure for 
normal operation. 

5. Remove and check for proper adjustment, 
plugging, worn or damaged parts, binding 
or leaking seals. 

6. Remove and check for binding, lubricate. 
7. Tighten trip rod adjustment screw. 
8. Refer to air valve part sheet for proper 

fluid, repair or replace valve. 

orocedures. 

1. Check for sufficient air supply. 
2. Replace worn or damaged parts. 

1. Replace piston cups and lubricate. 
2. Remove, clean and lubricate. 

1. Replace damaged parts. Clean and lubricate 
2. Adjust auto cycle valve (see part sheet). 

1. Replace damaged parts. 
2. Adjust auto cycle valve (see part sheet). 

1. Check air supply, hose length. nose I.D.. 
pump air requirements. Check hose. 

2. Remove fluid section and inspect for wear, 
stuckor broken parts, and clean or replace 
(see part sheet). 

isee Dart sheet). 
3. Replace piston cups or cylinder 
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GENERAL COMPARISON 
Factor 

1. Means of 
Atomization 

2. Pattern 
Control 

3. Air 
Volume 

4. Air Pressure 
Requirements 

5. Fluid Pressure 
Requirements 

6. Fluid 
Delivery 

7. Air 
Contamination 

8. Materials 

9. Material 
Preparation 

10. Maintenance 

11. Product 

12. Spraying 
Contamination 

Advantage 

13. Atomization 

Airless Spraying 

High velocity of fluid using hydraulic pressure 
thru small orifice. 
Nozzle shape and size-must change nozzle 
to change pattern. 
Approx. 1/4to l/Zofairspray(lOOpsi). 

High pressure (100 psi) required 

600 to 4000 psi. 

Medium to high delivery. Provides fastest 
application speeds. Excellent for large areas. 

More oversprey (material that misses the 
object) but lessfog and rebound (material that 
bounces back from the surface). 
Not all materials can be sprayed. Requires 
uniform fine grinds (particle size 0-,008). 
Heavy pigmented, fiber filled, abrasive or 
cohesive materials will not work. 
Requires considerable care in preparation to 
ensure proper patterns with no tip plugging. 
More required because higher pressure 
pumping equipment and smaller fluid tip 
orifices are required. 
No contamination from air line impurities. 

Materials may be sprayed into cavities 
and corners with little rebound coming from 
the opening. 

Generally coarser atomization 

AIRLESS SPRAYING 
COMMON TERMS USED WHEN DESCRIBING 
AIRLESS SPRAYING 
Airless Spraying-The method of using high pressure to 
create high fluid velocity which atomizes paint material 
without using air. 
Airless Pump-A pump designed to create high fluid 
pressures which are needed in  airless spraying. 
Siphon Feed Pump-A pump that has a hose connected 
to the foot valve which enables the pump to siphon material 
out of standard containers. 
Solvent Cup-A cup put on a pump around the upper 
packings which wil l help lubricate the pump and carry off 
any excess heat caused by the operation of the pump. 
Siphon Tube-The tube and hose assembly which 
connects to the foot valve of the pump. 
In-Line Filter-A filter which connects in the paint linr of 
an airless unit before the spray gun. 
Spray Gun Swivel-Connects between the spray gun and 
hose which makes it easier to work with and prevents 
tangles with airless hose. 
Airless Gun-A special gun designed to withstand high 
pressure and has only one fluid hose connection. 

vs. Conventional Spraying 

I Fluid stream torn apart by jets of compressed 
I air. 
I Control or air and fluid pressure provide I complete control of pattern. 
I 4t020CFM 
I I Medium to low air pressure best 
I (50 to 75 psi). 
I Low pressures-generally to 18 psi 
I at nozzle. 
I 
1 Low to medium delivery. Usually not more 
I than 32 02. per min. Less speed than 
I airless-more control. 
I Less overspray. More fog and rebound. 
I Proportional to the atomizing pressure. Higher I pressure-more fog. 
I Materials that flow can be sprayed. 
I 
I 
I 
I 
I Less care required. Follow material supplier’s 
I recommendations. 
I Less required because equipment is 
I more basic. 
I 
I Impurities in the air supply can spoil ’ thefinish. I 
I Difficult to spray into cavities and corners 
I because of the large amounts of air required 
I to atomize the materials; create an air cushion 
I which inhibits paint deposition. 
I 
I Fine atomization for all high-quality finishes 

Airless Nozzle Tip-A nozzle tip made of tungsten 
carbide with a small hole in it in sizes from ,007 to ,072 of 
an inch. 
Spray Angle-The angle that is cut into a nozzle tip which 
wil l determine the spray fan pattern. 
Orifice-The size of the hole cut into a nozzle tip. 
Insert (Micro Spray Orifice-Pre-Orifice)-A tip 
placed before a nozzle tip with an orifice of the same size 
or larger which wi l l  add velocity to the material-gives 
consistency and finer atomization. 
“Twist-Tip” Nozzle Cleaner-Facilitates the cleaning of 
airless tips by being able to reverse the tip and blow hack 
paint through tip to clean it. 
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Binks Manufacturing Company 
Corporate Offices 
9201 Belmont Avenue 
Franklin Park, IL 60131-2887 

Service. ..Where you want it, when you need it. 
Branch offices With Warehouse Facilities 
At lnB.  GA Milwaukee, WI 

5575 Spalding Dr., Norcrass. GA 30092-2559 
FAX404/2€&9411 ...................................... 4041447-5800 

12705 Robin LO.. Brookfield, WI 53005-3125 
FAX 414-761-6654.. ................................ ,4141781-6680 

chlcago. IL 
8201 Belmont Avenue. Franklin Park, iL 601314667 
FAX 7W671-1471 ..................................... ,7061671-3000 

cloveland. on 
8809 Enole Rd.. Wg. C. Units 31,32, 
Bvsland. OH 44130.3421 
FAX 2l5/891-8190 ..................................... ,2161691 -81 61 

14MO RotDn Rd.. Farmeni Branch. TX 75244-3594 
FAX 21&i'02-95O2 ..................................... ,2141233-2500 

119% Marlman Rd.. Livonia. MI 48150-1991 

-. Tx 

D.lmh MI' 

FAX 31W52W917.. ................................... ,3131525-6900 

New York, NY 
1 Chapin Rd., Pine Brook. NJ 07058-9719 
FAX 201l575-4034.. ................................ .201/575-6660 

4301 Rising Sun Ave.. Philadelphia, PA 19140-2719 
FAX 2151456-1210.. ................................ ,2151329-7800 

Philadelphia, PA 

Pittsburgh. PA 
Pittsburgh Spray Equipment Co. 
3601 Library Rd., Pittsburgh. PA 15234.2230 
FAX412/882-8281 ................................... 412/682-4550 

San Francisco. CA 
1459 San Malm A m .  
South San Francisco. CA 94080-6572 
FAX 4151569-3151.. ................ ,4151569-8477 

Lo. Anwbs, CA Seattle, WA 
1405 Pi- Stna. Brea. CA 92621 -3721 
FAX310-691-2988 .................................... ..3101691-1900 

1749 Fist Ave.. 5.. Seattle. WA 98134-1441 
FAX 2OW623-4179.. ................................ ,2061623-1350 

Branch Offices 
Denver, co Indianapolis. IN 

7555 E. Orchard Rd.. Suite 300, Englewood. CO 60111-2511 
FAX 303/220-5760.. ... ................. 3031220-5532 FAX 3171868-7110.. ................................ ,3171888-7100 

500 Polk SI.. Suite 15, Greenwood. IN 46143-1631 

SI. Louis, MO 
1725 Lanin Williams Rd.. Fenton. MO 63026-2082 

sales offices 
*nrupoHs, MDP.O.Box4175,21403-6175.. ............... ,4101269-4104 Nashvllle,TN 2913 22ndAve.. S,. 37215-1203. .......... ,6151298-4736 
C"Wguq  NY 136 Holiday Lane. 14424-1724 71 61396-9533 
uU(0fu. NC 333 U Clnle Avenue, 26207-1440 . 
conmd. MA85 Main st.. 01742-2503,. ................... ,6171542-8437 

DubR, OH P..O. Box 831,43017-0831 ..................... ,6141262-5335 
Qnd Rgl4s. MI P.O. Box 721 6 

Norfolk. VA400 Gresham Or., 23507-1901 .............. ,6041627-5665 
N. Miami Beach. FL P.O. Box 601014.33160-1014 . . . . . .  .3051949-0601 
Overland Park. KS 9701 Hardy, 66212-3357 ........ 
SI. Paul, MN 1621 University Ave., 55104-2801 . . . . . .  
Salt Lake City, UT 3763 S. 5th SI. W., NO. 3,841 15-4256.. 6011268-9568 

Dn Mdm8, U P.O. Box 23098.50325-9407 ............... ,5151223-4777 

~ S q u W S t e t l o n . 4 9 5 1 O - 7 2 1 6 . .  .................. ,6161456-7106 

Ponle Vedra Beach, FL 699 Jetty Court. 32082-271 6 

Sa" Antonio. TX 931 5 Loma Dome St.. 76250-2235.. ... .512/680-1206 
. .  ,7131566-9990 Syracuse, NY 3650 James SI., 13206.2451 ............. ,3151476-3725 Ha", TX 3810 N 1860 West, Ste. 230,77066 . 

UXY.. TX 307 Texas Dr.. 75771-5209 ........... . .  ,2141595-5637 Tampa, FL 1221 N. Florida Ave.. Suite A. 33602-3305.. .. .613/236-0341 
uttk R a k ,  AR P.O. Box 2653.72203-2658 ................ .5011376-9855 Toledo. OH P.O. Box 5894,43613-0894 . . . . . . . . . . . . . . . .  ,4191471-0905 
LoulrvHle,w ........................ Vancouver. WA 12205 NoRheast74th SI., 98682-4710 
M-,U4016EaptDowning.65205 ... 602/924-4411 Vernon. CT 230 Hartford Tpke.. 06066-4701 ......... 
M.b**. LA 4521 Relch.St.. 70002-2241 5041486.2528 Winston-Salem, NC 206 Spruce St., Suite 18.27101-2736 9191723-4590 

Domestic subsidiaries Canadian Sales & Division Offices 
B(nb Research and Development Corp. Toronto, Ontario, 

14 Vanaco Rd., M8Z M 5  (Headquaters) 1791 Range SI.. Boulder. CO 60301 -271 4 
FAXW444-9312.. ................................... ,3031443-2140 FAX 4161252-3616 . . .  41 61252-51 81 

8" Elatrostatic, 1°C. 

Divisions 

11990 Meniman Rd.. Uvonia. MI 48150-1919 
FAX313/261-5971 ..................................... .313/261-5970 

P o ~ ~  Systems. DIYisbn Of Sinks Manufacturing Company 
195 P h  Avenue. Cottaae Gmve. OR 97424-9518 

D(V(al0n of Blnks Manufacturing Co. 
9pl E4eh"a Ave.. Franklin Park, IL 60131-2667 
FAX 7W671-4248.. ................................... .706/671-3000 

Montreal. Quebec, 

South Edmonton, Alberta, 

Sunkies Canada. 

6412 Trans-Canada Hwy.. H4T 1x4 .................. .514/731-4000 

1221 76th Ave., T6P 118 ............................ .403/440-4722 

Division of Binks Manulacluring Co. of Canada Ltd.. 
8412 Trans-Canada Hwy., Montreal. Ouebec. H4T 1x4 
FAX 514/735-6841.. ................................ ,5141735-5488 

Vancouver. British Columbia. 
6564 Fraser SI.. V5X 3Y3.. . ,6041324-4671 

Foreign Subsidiaries With Warehouse Facilities 
Blnka M m ~ l l n g  Co. of Canada, Ltd. Binks lntemational. S.A.. ChaussCe de Bruxelles 684 

Binks lntemational (Italia) S.r.l., 

Binks lntemational France' ZAC de la VaiiCe 28. 

Binks Japan, Ltd., Shuwa Kioicho TBR Bidg. 

14 Vanra, Rd., Tomto. Omario M U  5J5 
FAX4161252-3618 ..................................... .416/252-5161 

Claveria. m i o n  /\rcapotralca Mexico02090 D.F., Mexico5251399-6045 

w a l d ~ .  staffordshim, wsa ~ H W ,  Egand..  ............. .44 543-372571 

0-1410. Waterloo. Belgium.. .. 32 2/364 60 45 

Via Amsterdam, 15-24040, Zingonia (Bergama). Italy.. .39 35188 22 64 

me Antoine Lavoisier F 77880 Roissy en Brie. France.. 33 I 60 26 33 55 

Wnks de Mellxlco, SA. de C.V., Florestta No. 104 Calonia, 

Blnks-Bullom. LM., Pelsail Rd.. Brownhills. 

Wnks-BYllo'lS Sweden AB, Box 90, Ogirdesvigen 6C, 
44322, Partille. Gothenburg. Swed 

Binks-BUllom (Aust) pty. Ltd., 5-7 By The Sea Road 

Binks W s c h l a n d )  GmbH., Lahnsl 
45470 MulheiMuhr 1 Speldorf, G 

Room 919. NO. 7, 5-Chame. 81 (03) 527 53251 
. . .or  3252/3203 

MonaVale. N.S.W., 2103, Australia 61 299-75066 38240Meylan-France ............................... 3376416030 

Kojimachi, Chiyoda-Ku, Tokyo 102, Japan 
S a " ,  SA.. Chemin de Maiacher, ZIRST. 

. . . . .  .49 208199915-0 *Branch sales office 01 sinks International, S.A. 

Printed in USA 8195 


