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1.1 Safety Instructions
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Safety Precautions

1.1 Safety Instructions

Note: Please read these instructions carefully and completely prior to
operating this equipment.

1.

10.

All personnel in the vicinity of this machine must wear safety goggles and
adequate ear protection while it is in operation.

Never perform maintenance on the machine while it is running.
When operating machine, keep hands away from all moving parts.
Do not wear loose fitting clothing or attempt to remove V-belt covers.

Do not stand to side of blast housing while machine is in operation due to
the possibility of blade failure.

if an emergency should occur while machine is in operation, push the top
of the throttle assembly down and turn ignition switch to the off position.

Do not operate this equipment on wet surface or in the vicinity of
flammable liquids.

When repairing underside of machine, always use jack stands.

Before transporting machine, be sure dust is cleaned out of the dust
collector. The extra weight will cause stress on the axles and may cause

them to break.

In this manual, we have provided an operation/maintenance checklist.
These items must be checked before each operation for the safety of the
operator as well as the machine. .

BEFORE STARTING MACHINE, BE SURE ALL V-BELTS ARE IN GOOD
CONDITION!
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2.1 Operator Responsibilities
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Operator Responsibilities

2.1 Operator Responsibilities

1.

The operator shall provide personnel who have been trained by a Blastrac
Technician for the operation and maintenance of Blastrac equipment.

The operator shall provide the necessary blasting media in accordance with the
recommendations of a Blastrac technician so that the machine will operate at
maximum efficiency.

The operator shall be responsible for the observance of all safety precautions
expressed in this manual.

The operator shall perform all maintenance and basic repair functions as stated and
described in this manual.

The operator shall maintain an inventory of “wear parts” as outlined in this manual.
The operator shall dispose of ail dust collector refuse.

The operator shall provide the following tools & accessories:

Hammer Screwdrivers
Wrench Set VOM (meter)
5/16” Allen Wrench Magnetic Broom
Buckets :
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3.1 Operator Awareness

The GPX 10-18 machine is designed to blast a concrete surface and reclaim all
shot and dust. The machine can very easily destroy the concrete surface if not
operated properly. The absence of Operator Awareness will create down time
and can prove to be very costly. Read the following precautions carefully prior to

operation.

1. When the shot valve is open, the machine is throwing shot! Therefore, you must be
sure the shot valve is closed prior to starting as well as any time the machine
comes to a stop.

2. The speed of travel controls the depth of your cut. You should run a test pattern
to be sure you are not gouging the floor.

3. Due to variances in concrete, it is necessary to check the pattern every 10 feet as
the concrete or coated surface may be softer in different areas.

4. The maintenance checklist is provided for blasting efficiency. This list should be
completed after each day of blasting. You will save time and money by maintaining
you shot blast machine.

5. The dust collector must be dumped approximately every two hours. If the
dust collector gets too full, you will lose all of your suction.” This will result in
loss of all shot from the hopper. Check the dust collector after the first 30 minutes.
Determine how long you can operate before dumping. All concrete surfaces are

different.

6. The gap between the Blades and the Pinch Bar is very important. If you gap
exceeds 1/8", you will begin to trail shot and eventually lose the whole load.

7. The Porta-Shot Blast machine is equipped with blast seals. These seals provide a
seal for the suction required and they contain shot that would otherwise be thrown
from the machine. If the seals are worn out, you will lose you seal and shot will fly
out from the worn areas.
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3.2 Operator Sequence

Refer to Figure 1 for the location of switches and control identified in this procedure.
1. Complete the Operation/Maintenance check list.
2. Place the transmission control lever in the neutral (center) position.

3. Turn ignition switch to ON and start machine.

4. Pull throttle to the wide-open position. Tach should read between 3630 rem to 3680
rpm.

5. Push the transmission lever forward to go forward and backward for reverse.

ALWAYS BLAST IN FORWARD DIRECTION

6. Adjust the height of the seals using the Housing Lift switch. Lower seals until they
contact the surface. Then lower them an additional % inch.

7. Start machine moving forward and slowly open the shot valve. The slower the
machine travels while the biast wheel is engaged, the deeper the cut.

8. When coming to a stopping point, shut off the shot valve about 5 feet before
stopping. (This will allow you to clear the housing of shot keeping you from blasting
a hole when you come to a complete stop.) This distance will vary depending on the
speed of travel (fast — more than 5 feet, slow — less than 5 feet).

3.3 Operation Adjustments

The GPX-10-18 is equipped with a few fine tune adjustments to make blasting easier.
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1. FRONT END LIFT: This is used primarily for loading and unioading the machine.
This feature may also be used to adjust your seals while operating machine,
opposed to stopping machine and doing it manually.

2. VACUUM ADJUST PLATE: This plate is used to adjust the amount of vacuum
pulled through the blast housing. It can be used to fine tune air flow to the specific
application.

3. PINCH BAR: The pinch bar clearance must be checked before each operation. For
best blasting results, rotate the pinch bar to allow 1/8” clearance for all applications.

IMPORTANT: AFTER ADJUSTING THE PINCH BAR TO BLADE GAP, ALWAYS SPIN
BLAST WHEEL TO VERIFY CLEARANCE ON ALL BLADES.
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Removal and Installation of Parts

4.1 Blade Removal and Installation

Refer to Figure 2 for the location of parts and equipment identified in this procedure.

Caution: All electric power must be disconnected and all rotation parts completely
Stopped before attempting any maintenance procedure. Always observe
Zero Motion Status before attempting any adjustments or maintenance.

Refer to Figure (4) for the location of parts and equipment identified in this procedure.

. Remove the inspection piate below the blast wheel.

—

2. Rotate the blast wheel to bring the blade that is to be removed into reach.
3. Remove the two (2) cap screws and retainer plate at the end of the blade.
4. Blow dust and shot out of the threaded hole in the end of the blade.
5. Use a slide hammer to pull the blade out of the blast head.
NOTE: Slide hammer is provided with all machines containing a pinch bar.

6. Clean dust and shot out of the slot for the blast head for proper installation of the
blades.

7. Insert the new blade and replace the retainer plate and cap screws.

8. Inspect gap between blade and Pinch Bar for rotation or replacement of Pinch Bar.

9. Install inspection plate.

10
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Removal and Installation of Parts

4.2 Pinch Bar Removal and Installation

Refer to Figure 3 for the location of parts and equipment identified in this procedure.

Caution: All power must be disconnected and all rotation parts completely stopped
before attempting any maintenance procedure. Always observe Zero
Motion Status before attempting any adjustments or maintenance.

. Remove the Pinch Bar retaining lug.

—

Insert a slide hammer into the threaded hole in the end of the Pinch Bar.

N

NOTE: Slide hammer is provided with all Pinch Bar machines.
3. Withdraw the Pinch Bar from the blast head.
4. insért the new Pinch Bar and tap into place with a hammer.
5. Reinstall the Pinch Bar lug bolt.
Caution: All power must be disconnected and all rotation parts completely stopped

before attempting any maintenance procedure. Always observe Zero
Motion Status before attempting any adjustments or maintenance.

1. Remove the Pinch Bar retaining lug.

2. Rotate the Pinch Bar clockwise one notch if it does not exceed 1/8 inch from blast
wheel blades.

3. If Pinch Bar gap is larger than 1/8 inch, the Pinch Bar should be rotated two (2)
notches clockwise.

4. Rotate Pinch Bar with a large adjustable wrench.

5. Reinstall the Pinch Bar lug bolt.

11
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4.3 Blast Wheel Removal

Refer to Figure 4 for the location of parts and equipment identified in this procedure.

1. Belts:
a) Remove the seat for better access to the work area.

b) Remove the lower portion of the belt guard and take the six belis off the blast
wheel sheave using a flathead screwdriver.

2. Taper Lock and Sheave Assembly:
a) Remove the two set screws from the taper lock.
b) Install one set screw in the hole, which did not originally have a set screw.

¢) Tighten the set screw until you hear the taper lock “pop”. If the taper lock does
not pop, tap the outside of it lightly with a hammer.

d) Slide the taper lock off the shaft. If the assembly does not slide off the shaft
easily, insert a screwdriver in the slot and pull off.

Note: Be careful not to pry open too far as the taper lock can split in half.

3. Bearing Collar;
a) Remove the two Allen head set screws on each of the two bearing collars.

b) Remove the bearing collars.

4. Blast Wheel Bearing:
a) Remove the two bolts holding the outside bearing.

b) Pry the outside bearing off of the shaft.

5. Inspection Plate:
a) Remove the two bolts, which connect the inspection plate to the housing.

b) Remove the inspection plate.

4.3 Cont'd

i2
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Removal and Installation of Parts

Cover Plate:
a} Remove the four nuts, which connect the cover plate to the housing.

b) Remove the cover plate.

Blast Wheel:
1. Remove the blast wheel drum by pulling the drum shaft through the inside
bearing.

Note: If the drum shaft is resistant to come through the bearing, you may use a
block of wood and a hammer to force it through.

4.4 Blast Wheel Installation

Refer to Figure 4 for the location of parts and equipment identified in this procedure.

1.

2.

Reverse steps 1-7 under Blast Wheel removal
Locate the counter sink holes in the outside of the blast wheel shaft

The set screws on the outside blast wheel bearing should be set in these holes.
This will align the blast wheel from side to side.

Before you tighten the blast wheel bearings, you must align the blades with the
Pinch Bar. Refer to operation adjustments for proper setting.

When the blast wheel is aligned with the Pinch Bar, you can tighten the inside blast
wheel bearing.

4.5 Top Liner Removal and Installation

Refer to Figure 5 for the location of parts and equipment identified in this procedure.

Before attempting to remove the Top Liner, you must complete steps 1-7 under
Blast Wheel Removal. If the Top Liner has completed more than 100 hours of

4.5 Cont’d

i3
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Removal and Installation of Parts

blasting, it will have expanded. To remove the expanded Top Liner, you may weld
a turn buckle across the inside to return the liner to its natural position. If the
liner is worn out, it will be much easier to cut it in half with a torch and then

remove it.

1. Remove the two bolts located at the top of the blast housing. These bolts are
accessible from the outside of the housing.

2. Loosen the one nut located at the bottom of the liner. This nut is protected by a
piece of manganese that may also be used for a handle.

3. You must now rotate the liner at least 3 inches to the right to clear the mounting
arms and remove the liner.

4. To install the Top Liner, reverse steps 1-3.

4.6 Dust Collector.— General

This unit is equipped with an auto pulse dust collector that provides suction to separate
the dust from the shot. There are two blowers on the dust collector; one provides
suction for the separation and the other provides positive pressure to clean filters while
you biast. The dust collector is equipped with six cam discs that are operated by a
Delco wiper motor (cam motor). The cam has six flappers. One flapper will drop every
two seconds. When a flapper drops, positive air flow is forced through that chamber
and blows the dust from the filter. There are six cartridge filters. One filter is being
cleaned while the other five are in operation. Refer to Figure 3 and 4 for the location of
parts and equipment identified in this procedure.

Filters:
1. Open the back door of the dust collector.
2. Loosen wing nuts and remove the filters.
Note: Be careful not to damage filters when installing.

4.7 Flapper Removal and Installation

Removal:
1. Remove the bolis from the top of the air chamber cover.

14
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Removal and Installation of Parts

2.

3.

Remove the cover.

Remove the two bolts that hold the hinge to the air chamber

4. Remove the Flapper.

Installation:

1.

Reverse steps 1-4 of the removal procedure. _
Note: The flappers are connected to hinges that are bolted in and the flappers
should

move up and down freely.

4.8 Cam Disk Removal and Installation

Refer to Figure 8 for the location of parts and equipment identified in this procedure.

The Cam Disks will rarely need any attention. The disks are made of a high grade
plastic and may never need to be changed. However, there are a few items that
need maintenance or adjustment.

1.

2.

Follow steps 1-2 under Flapper replacement.

After the air box is removed, you must remove the cam chamber cover by loosening
the four bolts.

Remove the chain from the cam motor sprocket to free the shaft (not shown).
Loosen the set screws on each flange bearing.
Loosen the set screw on each cam disc.

Pull the cam shaft through to the cam disc you wish to remove.

4.8 Cont’d

7. After the shaft has been pulled through the disc, you can then remove it.

8. To install cam disks, reverse steps 1-7 under Cam Disc Removal (do not tighten the

set screws yet).

15
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Removal and Installation of Parts

4.9 Cam Disk Adjustment

1. To adjust the cam discs, the air box must be removed. Complete steps 1-2 under
Flapper removal.

2. Remove cam cover plate.
3. Loosen the four nuts on each cam. The holes are slotted %4” for adjustment.
4. Refer to Cam Disc Timing to adjust the discs.

5. If the disks are too far out of adjustment, you will have to loosen the set screw and
turn the cam.

4.10 Timing Cam Disks

Cam Disk sequence is 1-6 starting from the cam motor side.
¢ Line a straight edge across the cam discs four inches from the edge on each side.

» No 1 Cam Disc: The short side of the opening should be 90 degrees up or directly
in line with the straight edge.

* No. 2 Cam Disc: The long side of the opening should show 3/8” past the straight
edge while No. 1 is in position.

e No. 3 Cam Disc: Turn the cam so that the short side of the opening on No. 2 Cam
Disc is in line with the straight edge. Now adjust No. 3 so that the long side of the

opening shows 3/8" past the straight edge.

410 Cont'd

* No. 4 Cam Disc: Turn the cam so that the short side of the opening on No. 3 Cam
Disc is in line with the straight edge. Now adjust No. 4 so that the long side of the
opening shows 3/8"'past the straight edge.

1le
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Removal and Installation of Parts

No. 5 Cam Disc: Turn the cam so that the short side of the opening on No. 4 Cam
Disc is in line with the straight edge. Now adjust No. 5 so that the long side of the
opening shows 3/8” past the straight edge.

No. 6 Cam Disc: Turn the cam so that the short side of the opening on No. 5 Cam

Disc is in line with the straight edge. Now adjust No. 6 so that the long side of the
opening shows 3/8” past the straight edge.

17
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5.1 Maintenance Check List

5.2 Maintenance Log
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Maintenance

5.1 Maintenance Check List

Operation/Maintenance Check List: The items on this check list must be checked

before each operation to achieve maximum blasting efficiency and for the safety of the

operator as well as the machine.

Blast wheel

Blades

Top liner & Lower liner
Pinch bar

Gap

Blast wheel bearings
Shot valve

Filters

Flappers

Engine oil

Air cleaner
Transmission oil
Axle seals

Blast seals

Blower bearings

Steering assembly

Belis

Idler assembly
Dust collector latches

Cam motor

Check for balance and excessive wear
Check for excessive wear
Check for excessive wear

Check clearance and for uneven wear

To adjust the gap, see operation adjustments

Check set screws and grease

Check for leaks

Make sure filters are not clogged or ripped
Make sure all flappers open and close
Check level and change when dirty.
Change when dirty

Check for leaks and change when dirty
Check for leaks

Check for excessive wear

Check set screws and grease

Check chain tension

Check quality and tension

Check bearings

Make sure latch is firmly secured to door

Make sure motor is on when blasting

5.2

Maintenance Log

19
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Maintenance

Liners — Inspect for wear
Blastwheel - Inspect for wear
Filters — inspect - clean or replace
Blades- Inspect for wear

Shot valve — Inspect

Seals — Inspect for wear

Bearings — Inspect set screws and
grease

Check oil leveis -

Pinch bar — Inspect for wear, Rotate
Ya turn every 8 hours

Belts — Check qguality and tension

Flappers — Check all open, no
ohstructions

Propane system — check valves for
leaks

[ _IChange [ ]

. _IcChange [ |

[ IChange [ |

Checked | | OK
Checked | | OK
Checked | | OK
Checked | | OK

[ Ichange [~ ]

Checked OK
Checked | | OK

Checked OK

Checked [ ] OK

OK

Checked

Checked [ | OK

Checked OK

Checked OK

Change [ |
| IChange [ ]

Change

[ |Change [ |

Change
[ IChange [ ]

Change

Change

20
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6.1 Specifications

21



Operating Instructions GPX 10-18

Specifications

6.1 Specifications

The GPX-10-18 Porta-Shot Blast machine is powered by a CH-25 Kohler fiquid
propane engine. The 25HP machine is capable of cutting up to 1/8” of concrete in one
pass. Itis driven by a Peerless hydraulic system, controlled by lever arm action.

The GPX-10-18 has a 10" blast pattern using Nelco’s patented blast wheel which
reduces hot spots and groves. The blast wheel is a paddle wheel design that is pulley
driven at a maximum speed of 5400 RPM continuously. Shot feeds through the shot
valve to the blast wheel. The shot and debris rebound to the dust separator and the
dust is removed to the dust collector. Ciean shot falls back into the hopper for reuse.
The machine recycles shot continuously until the machine is shut off. The auto pulse
dust collector cleans the six cartridge filters while the machine is running. This machine
is capable of cutting up to 1200 square feet per hour, while achieving a brush blast.

Specifications:

Drive Motor......oooo i 25 HP Kohier

Propane System................................. Liquid

Motor RPM......o i 3600 at max idle

Blasting Width.................................. 107

Charging System............................. 12 volt

Dust Collector.............cooviiiiiii . 600 cfm suction/1400 cfm pulse pressure
Transmission.......ooov oo, Eaton Mod. 700-002 CCW
Transaxle. ..., Peerless Mod. ET-12677
Dimensions. ... L: 78.5" W:32" H:48"
Weight. ... 1550 Ibs

22
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7.1 Hazardous Materials Safety Warning
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Hazardous Materials Safety Warning

7.1 Hazardous Materials Safety Warning

Some floor or deck surfaces may be coated with or contaminated by hazardous
material. Typical examples of hazardous materials include tile mastic which is likely to
contain asbestos, stained areas near electrical equipment which may contain PCB’s,
old paint, which may contain lead, stained or surface contaminated floor areas in
chemical or other industrial facilities that may contain pesticides, cleaning fluids,
solvents, or other harmful chemicals.

During the normal operation of shot blasting equipment, surface material is removed
and dust is created. When the surface material is contaminated, the dust may contain
hazardous material.

It is very probable that dust will be released during the normal operation of U. S.
Fiiter/Blastrac equipment. If this dust contains hazardous material, there is a danger

that exposure to-this dust may pose a health risk.

Before using U. S. Filter/Biastrac equipment on any surface, the area must be inspected
for possible contamination.

U. S. Filter/Blastrac does not warrant its equipment to be suitable for, or approved
for, removing hazardous materiais.

Before beginning any project involving the removal of hazardous materials, it is the
responsibility of the contractor to ensure that the work site and equipment to be used
have been inspected and the proposed work has been approved by the proper
authorities. It is also the responsibility of the contractor to notify workers of any potential
health risks and ensure that workers are properly protected from exposure to hazardous
materials and from the long term effects of such exposure.

U. S. Filter/Blastrac Portable Shot Blast Cleaning Systems are not designed for
use to remove, clean, profile, or alter any surface coated with or otherwise
contaminated by hazardous material. U. S. Filter/Blastrac_expressly disclaims
any liability for injury, illness, death, or damage that might occur or result from
such use.

24
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Section 5A
LPG Fuel System

A WARNING: Explosive Fuelt
LPG is extremely flammable and is heavier than air and tends to settle in low areas where a spark or flame could

ignite the gas. Do not start or operate this engine in a poorily ventilated area where leaking gas could accumulate
and endanger the safety of persons in the area.

Proper service and repair of LPG fuel systems requires qualified technicians and special equipment, Man v
states require special licensing or certification for PG repair shops and/or technicians. Check state and
local regulations before attempting any adjustment, service, or repair of the LPG system or components.
Faulty repairs by unqualified or underqualified personnel can have very serious ramiifications. The
irformation in this segment is for the exclusive use of qualified LPG service providers.

LPG Fuel System Components

The typical “liquid withdrawal” L PG fuel system consists of the following components:
~ LPG Fuel Tank (Liquid Withdrawai)
. Electric Lock-Off/Filter Assembly

Vaporizer
LPG Regulator (Combination Primary/Secondary/Vacuum Lock-Off)

LPG Carburetor
High Pressure Fuel Line(s)
Vacuum Line

Fuel Line

Vaporizer Vacuum Line

Lock-Off/Fitter Assembly -

LPG Regqulator

Figure 5A-1.

5A.1
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LPG Fuel System

Operation

In a liquid withdrawali system, the Liquefied Petroleumn
Gas (LPG) is released from the bottom of the supply
tank under high pressure. Upon opening the shut-off
valve on the tank, liquid fuel travels out through the high
pressure line to the electric lock-offffilter agsembly. The
lock-off opens internally when the key switch is tumed
“on,” permitting filtered fuel to flow to the vaporizer.
The vaporizer is mounted in the flow of the discharged
cooling air. it absorbs heat from the cooling air and
transfers it to the fuel, changing the liquefied petroleum
to a vapor or gaseous state, while partially stepping.
down the fuel pressure. The gas/vapor flows under this
decreased pressure to the reguiator where it is further
reduced to a usable, regulated pressure. The regulator,
activated by intake manifold vacuum, contfrols fuel flow
to the carburetor. In the venturi of the carburetor, the
fuel vapor is mixed with incoming air from the air
cleaner in the correct ratio for efficient combustion.

Troubleshooting Checklist
If the engine starts hard, runs roughly, or stalls, check

the following areas.

*  Make sure the LPG fuel tank is filled and shut-off
valve ig fully opened.

* Make sure fuel is reaching the carburetor.

* Make sure the air cleaner element and precleaner
are clean and all componenis are fastened
securely.

* Make sure the ignition, governor, exhaust, throttle,
and choke control systems are all operating
properly.

* Check compression.

If engine continues to start hard, run roughly, or stail
after thesa checks have been made, use the following

troubleshooting guide.

Engine cranks but will not start
1. LPG fuel tank closed, low, or empty.
2. Lock-off not opening electrically, preventing fuel

flow to vaporizer.
3. Fuelfitter (focated inside lock-off) dirty or blocked.

4. tnsufficient vacuum signal, regutator notopening.

a. Vacuum line between carburetor and regulator
cracked, leaking, or broken.

b. Carburetorloose.
c. Intake manifold Ioose or leaking.
d. Excessive infernatengine wear.

5. Faulty regulator
a. Primary vaive not opening

" b. Diaphragm spring adjustment incorrect.
¢. Idle adjustment screw incorrectly set.
d. Venl(s) blocked/restricted.

6. Restfricted/blocked fueiline.
7. Blocked carburetor fuel circuit

Hard starting, runs roughly, or stalls at idle speed
1. LPGfueltanklow.
2. Vacuum line between carburetor and regulator
cracked, or leaking,
Carburetor idle speed set oo low (shouid be at
least 1200 RPM).
Carburetor idie circuit restricted.
Dirty/restricted air cleaner.
Dirtyfrestricted lock-off filter,
Frozen/malfunctioning regulator. Check/adjust
primary pressure.
Excessive externalload on angine.
9. Excessive internal wear,

w

N® Mo

o

frregular or inconsistent idle
1. Improper operation/adjustment of regulator, idle
adjustment screw, throttle opening, and/or angine
governor,
2. Secondary vaive in regulator not closing. Readjust
itle screw (couterclockwise) so valve can close

fully againist seat.

3. Loosefleaking vacuumline.

4. | oose €arburetor mounting and/or line
connections.

5. Damaged diaphragm(s) within regulator.

6. Debris in regulator. Flush debris from drain plug
or remave regulator from system, disassemble

body and remove debyis.
7. Dirt or debris in carburetor. Remove carburetor,
disassemble and ciean/service as required.

Engine stalls during operation
Nofuel.
 Faulty lock-off or blocked filter.
Improper governor setting.
Damaged diaphragm(s) within regulator
" Leaking/loose vacuum line.
Restricted fuel line.

S IR
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Low power
1. Aircleaner or exhaust system dirty/restrictad.
2. Lowfuel
3. Rich gas condition (flooding) through regulator.
a. Dirty/restricted valves in regulator.
b. Damaged primary diaphragm in reguiator.
4. Nofuel.
a. Electric lock-off not opening, filter blocked, or
restriction within fuel line.
b. Leaking, loose, or cracked vacuum ling from
carburetor to reguiator.
c. Leaking, orloose intake system components.
d. Regulator primary valve not opening.
e. Secondary, or vacuum lock-off cllaphragm
within ragulator ieaking.
f. Low pressure rubber hose kinked.
g. Frozenregulator. .
5. ‘improper ignition timing.

Engine runs lean
1. Electrical problem causing :nterrmttent lock-off

dperation, or lock-off is faulty:

Filter in lock-off dirty or restricted.

Restriction in fuel system.

ldle holes plugged; dirt in fuel delivery channels.
Carburetor fuel circuit restriction.

hpron

High fuel consumption
1. Fuelleak. Check lines, connections, and system

components for leaks with soapy water. Fix any
leaks immediately.

2. Incorrectly set regulator, or leakage from valves in
regulator. Readjust, service, or replace regulator
as required.

3. Dirty air cleaner or precieaner.

4. Choke plate in carburetor not opening completely.

LPG Carburetor Adjustments

General
The LPG carburetor and regulator are designed to

deliver the correct fuel-to-air mixture to the engine
under ail operating conditions. The high and low idie
fuel mixiure settings are preset at the factory, and

cannot be adjusted.

High ARtitude Operation

The standard carburetor calibration wil provide proper
operation at altitudes of 1500 m (5000 ft.) and above.
No internal changes or modifications are necessary or

available.
Choke Plate/Shatt Assembly g,

Transfer
Chamber
Cover

Rear Plug w/ JEN
Sealing Washer 8

Plastic Bushing Adjusting Screw

Figure 5A-2.

NOTE: Carburetor adjustments shouid be made only
after the engine has warmed up.

ldie Speed Adjustment
1. Stari the engine and run at half throttle for 5to 10
minutes. Check that the throttle and choke plates

can open fully.

2. Place the throttle control into the “idle” or “slow™
position. Turn the low idie speed adjusting screw
(see Figure 2) in or out, to obtain a low idle speed
of 1200 RPM (+ 75 RPM), or set to application
specifications. Check the speed using a
tachometer.

NOTE: The actual low idle speed (RPM) depends on
the application. Refer to the equipment
manufacturer’s recommendations. The low
idle speed for basic engines is 1200 RPM.
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LPG Fuel System Component Service

LPG Carburetor Cleaning

The carburetor may be cleaned if necessary. Removal
from engine and limited disassembly will aid in
cleaning.

1. Turnoff fuel supply at tarik.

2. Remove the air cleaner, breather hose, fuel line,
vacuum hose, choke, and throtiie linkages.
Remove the nuts, carburetor, and gaskets from
the engine. Discard ttie gaskets.

3. Remove the fuel transfer charriber cover by
removing the three screws (see Figure 2).
Carefully remove the cover and gasket. Discard
the gasket.

4. Themain jet is fixed and non-adjustable, but may
be accessed for cleaning by removing the rear
plug and sealing washer. Discard the washer.

5. In order ta clean the off-idle transfer passages
and carburétor thoroughly, use a good carbureior
.. cleaner following the manufacturer’s instructions.
Blow clean compressed air through passages and
make sure all are open before reassembling. Do
Not use wire or metal objects to clean
passages or carburetor body.

PG Carburetor Inspection
1. Inspect the carburetor body for cracks, holes,

and other wear or damage.

2. Check the throttie and choke shafts for wear and
free movement. If considerable wear or damage
is found on the shafts, or to the shaft bores in the
carburetor body, the carburetor should be
replaced. Do not attempt to remove the choke or
throttle plates. The screws are staked to prevent

ioosening.

LPG Carburstor Reassembly

The transfer chamber cover gasket, sealing washer,
and carburetor mounting gaskets are included in
Carburetor Repair Kit, Kohler Part No. 24 757 29.

1. Reinstali the rear plug with new sealing washer.
Tighten the plug securely.

2. Reinstall fuel transfer chamber cover with new
gasket. Secure with the three screws.

3. Instail new carburetor mounting gasket on manifold
studs, followed by the carburetor and new air
cleaner base gasket.

4. Reconnect the throttle and choke linkages, and the
fuel and vacuum lines.

5. Reinstall the air cleaner base and breather tube.
Secure base with two mounting nuts. Torque nuts
i0 9.9 N-m (88 in. Ibs.). install the rest of the air
cleaner system.

7. Checkto be sure all systemn connections are tight.

8. Resetidle RPM and recheck high idle (governed
speed) after starting and allowing sufficient warm-

up time.

Electric Lock-Off/Filter Assembly Functional Test
The electric lock-off can be easily tested to verify that it
is functional. Remove it from the system for testing.
Using a 12 volt power supply or battery, connect one
wire lead fo the positive {+) lead of power supply, and
touch remaining wire lead to negative (-) lead of power
supply. When cennection is made, an audible “click”
should be heard indicating the opening of the lock-off.
While energized, blow compressed air thraugh it to
determine if it is blocked or restricted.

Figure 5A-4.
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Electric Lock-OfffFilter Assembly Filter Service
The filter inside the lock-off assembly should be
reptaced every 500 hiours of operation, or if it becomes
biocked ot restricted. The replacement filter is Kohler
Part No. 24 050 04. Cleaning of the filter element is
not recommiended.

Vaporizer Assembly

No internal servicing of vaporizer is required. The outer
‘surfaces of the vaporizer should be kept free of dirt and
debris accumulation, which will cause a loss of
vaporization efficiency. Visual inspection and
necessary cleaning should be performed on a regular
basis, more frequently under dusty or dirty conditions.

Primary Chamber (See Figure 5A-7.)

The primary chamber reduces the high pressure fuel
flow from the tank and vaporizer down to approximately
4 psi. Fuel flowing from the vaporizer enters the inlet of -
the regulator under approximately 76 kPa (11 psi) of
pressure. There it is delivered to the primary chamber -
(3) through the clearance between the primary valve (1)
and valve geat {2). As fuel continues fo flow and the
primary chamhber approaches 29 kPa (4 psi), the
primary diaphragm {4) overcomes the tension of the
diaphragm spring {5}. As the diaphragm {4) and contact
button (6) move up, the primary lever spring (8) pushes

- the primary lever (7} up, in turn closing the primary -

valve (1) and stopping the flow of fuet. As fuaiis
corisumed and the pressure in the primary ehamber
drops below 29 kPa (4 psi), the diaphragm spring (5)
tension will be greater than the fuel pressure, causing
the primary diaphragm (4} fo be pushed downh. This
causes the contact buttoni (6), to push the primary lever
{7) down, in turm opening the primary valve (1) and
admitting more fuel. In this manner, the pressure within
the primary chamber is maintained at a refatively
constant 29 kPa (4 psi).

" Figure 5A-5.

LPG Regulator :

The régulator controls both the pressure and flow of fuel
within the LP system. It is comprised of both a primary
and secondary chamber, which are functionally
interdependent. Following is an explanation of the
function and the fuel flow through each chamber.

-Idle Adjusting Screw

Gauge Port Plug

Vacuum Part

infet

Cap (covers pri
adjustment screw

Figure SA-6.

Te Secondary

Chamber 1) Primary Valve
2) Primary Valve Set
3) Primary Chamber
4) Primary Diaphragm

5} Primary Diaphragm Spring

&) Contact Buitton

7} Primary Valve Lever

8} Primary Laver Spring

8) Primary Pressure Adjustment

Figure SA-7. Primary Chamber.
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Secondary Chamber (See Figure 5A-8.)

The secondary chamber further reduces the fuel
pressuire from the 29kPa(4 psi) of the primary chamber
to near 0kPa (0 psi) pressure, to prevent excessive fue!
fiow to the carburetor. Fuel enters the secondary
chamber (13) through the clearance between the
secondary valve (11} and the valve seat (12). While the
engine is operating, and fuel is being drawn from the
secondary chamber, the secondary diaphragm (14) is
raised by atmospheric pressure, simuitaneously lifting
the secondary valve lever (16), opening the secondary
valve (11), ailowing fuel to flow. When the engine is
running at idle, there may not be enough vacuum
created in the carburetor venturi to overcome the
tension of the secondary diaphragm spring (15), and the
secondary diaphragm cannot open the valve. Under
those eonditions, the idle adjusting screw (18), and
balance spring (19) are used to apply just enough
pressure anthe diaphragm (14) to maintain sufficient
fuelfiow for idle operation.

The vacuum lock-off mechanism is located inthe
secondary chamber. When the engine is running,

manifoid vacuum above the diaphragm (17) drawsitup,

sa the secondary valve can function narmally. When the
engine is stopped, manifold vacuum is terminated, and
the-diaphragm relaxes ang pushes down on the
secondary valve iever, preventing any fuel flow or
leakage through the regulator.

Hegulatér Drain Piug

From Primary To Intake
Chamber Manifold
) N4 —

To Carburetor
11) Secondary Valve
12) Secondary Valve Seat

13) Secondary Chamber
14) Secondary Diaphragm

16) Secondary Valve Lever
17) Vacuum Lock-Off

Diaphragm
18) ldle Adjust Screw

15) Secondary Diaphragm Spring 19} Balance Spring

Figure 5A-8. Secondary Chamber

Praventative Maintenance

The regulator is preset at the factory and generally
requires no further adjustment. However, fuel residue
deposits can accumuiate inside the regulator.
Annualiy or every 500 operating hours the residue
should bs drained from the secondary chamber.

Figure 5A-9.

1. Turn supply valve off, run engine out of fuel, and
turn off ignition switch.

2. Disconnect and ground the spark_ piug leads.

3. Remove tha 1/8" pipe plugt from botiom of reguiator
and drain any accumulated deposits.

See Figure 5A-9_ o

4. Reinstall piug using pipe sealant with Teflon® on
threads and tighten seeyrely. Do not use Teflon®
tape. if reguired, a reptacement plug is available as
Kohler Part No. X-75-23.

Complete disassembly, cleaning, and resetting of
regulator at regular 1500 hour intervals is

- recommended. As all adjustments and settings must

be reset using spegcific test equipment, this must be
performed by qualified LP personnef only.

Regulator Service

NOTE: The following procedures may only be
performed by qualified LPG service
technicians. Check state and local regula-
tions regarding special certification or
licensing that may be required.

Servicing of the primary and secondary chambers is
covered separately in the following text. If both
chambers are to be disassembled at the same time,
keep the parts separated. When the necessary
service has been completed, reassemble the primary
chamber first, followed by the secendary chamber.
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Primary Chamber Service _
1. Withfuel supply shut off, remove the reguiator from

the systern,

2. Pryoff tamper-proof caps covering the primary
adjustment screw and idle adjusting screw.
Remove the primary pressure adjustment screw
cap, screw, and diaphragm spring.

ﬁi‘?—&‘

H

Figure 5A-10,

3. Remove the five screws securing the primary cover
to the main body. Carefully lift and separate the
two parts exposing the primary diaphragm.

Primary
Diaphragm

Figure 5A-11,

4. [nspect the diaphragm before removing it from
regulator body. If it is in good condition, it can be
reused, but use extra care to separate and remove
it from the body. If cracked, deteriorated or
damaged, the diaphragm must be replaced. New
diaphragms are available in Diaphragm Kit, Kohler
Part No. 24 757 28, which contains all three
diaphragms {primary, secondary, and vacuum lock-
off} used in the regulator.

5. Laya straight edge across the surface of the
housing and measure the gap between the lever
and the bottom of the straight edge. A gap of
3.2 +.5 mm. (.125 + .020 in.) should exist
between the two.

Figure 5A-132.

6. Remove the two screws securing the lever guide to
the housing and lift out the primary lever assembly.
Inspect the vaive and seat for dirt accurnulation,
wear, or any scratches that would affect their
sealing ability. If the lever setting (gap) was
incorrect or scratches were noted, do not attempt
to bend or reuse the arm. Use Primary Repair Kit,
Kohier Part No. 24 757 24, which contains a new
lever assembly, valve, valve seat, shim washers,
and mounting hardware. .

Inspect
Sealing
Surfaces

Figure 5A-13.
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7.

Remove the primary lever spring, noting the
placement and quantity of shim washers used (if
any). The washer(s) are used to establish proper
spring pressure. The same number of washers
must be reinstalted during reassembly.

Primary Spring and Shim Washers (if used)

Figure 5A-14,

8.

The valve seat may be removed with a 10 mm
socket or nut driver. Note the shim/sealing
washer(s) between seat and housing. Examine
parts for wear or damage.

. _Shim/Sealing
Washer

Figure SA-15.

9.

Thoroughly clean housing and components using
kerosene, cleaning solvent, or mineral spirits.
When using any of these products for cleaning
ALWAYS follow the manufacturer's instructions and
safety precautions carefully. After cleaning, inspect
the housing for wear, cracks, or other damage. If
any condition is noted that one of the service kits
will not correct, the regulator should be repiaced. If
any of the serews from the regulator are missing or
damaged, Lever Repair Kit, Kohier Part No. 24 757
27, contains a complete set of replacement

SCrews.

Figure 5A-16.

10. Install valve seat with one shim/sealing washer
into housing. Torque to 2.9/4.8 N-m
(26/43 in. Ibs.).

Figure 5A-17,

11.  If any shims were removed in step 5, place an

equal quantity back into housing recess, followed
by the lever spring.

Figure 5A-18,
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12. Slide pivot pin through lever and set lever in place
with vaive directly over seat and recess of tang
catching the top of return spring. Secure lever
assembly with the retainer and two screws. Torque

screws t0 2.9 N-m {26 in. ibs.).

Check for Leakage’

Figure 5A-19.

13. bay a straight edge across the surface of the
housing body and measure to the lever, as in
step 5. A gap of 3.2 + .5 mm (.125 4+ .020")
shoufd exist. If necessary add or remové shim/
sealing washers under valve seat to estahlish the
proper lever setting. Do not bend lever.

Figure 5A-20,

14. Checkforleakage from valve and seat area by
immersing in kerosene, cleaning solvent or mineral
spirits (following the manufacturer's instructions
and safety precautions carefully) and then
pressurizing inlet with regulated air pressurs of
43-45 psi. Do not use soap. No leakage shouid
exist. lf leakage is noted, carefully rotate vaive with
pliers and retest until there is no leakage. Remove

fromiiquid and blow dry.

Figure 5A-21.

15. Install primary diaphragm with “solid” head of
center rivet down against tang of primary lever,
The gasket material should be up toward the

cover,

Figure 5A-22.

16. Reinstall cover onto housing using the five screws
removed.in step 3. Torque scréws to 4.8 N-m
(43in. Ibs.) in a criss-crass pattern.

Figure 5A.23,
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17. Install primary lever spring, followed by adjustment 2. Before removing the secondary valve/iever, faya
screw. Tum in approximately 1-1/2 turns, final straight edge across the top surface of the housing

and check the position of the lever. The top edge of
the lever should be even with or slightly above
(0.040.5 mm, 0.000/0.020 in.} the plane of the
housing surface.

adjustment will be made later

Figure 5A-24.

Secondary Chamber Service
Remove the five screws securing the secondary Figure 5A-26.
chamber cover to the regulator housing. Carefully N
lift and separate the cover from the housing, 3. Remove the screws and [ift out the lever/pin
exposing the secondary diaphragm. Carefuily assembly and spring. Inspect the valve and seat
inspect the.diaphragm before removing it fromthe for scraiches, damage, or signs of leakage. if the

~ regulator body: Ifitis in good conditior, it can be lever position was incorrect {step 2}, orthe vaive or

reused, but extfa care is required to separate and seat show scraiches or damage, order and install
remove it from the body. i cracks, deterioration or Repair Kit Kohler Part No. 24 757 25, which
damage exist diaphragm must be replaced. A new contains a new lever assembly, valve, valve seat,
diaphragm s available in Diaphragm Kit, Kohler and mounting hardware.

Part No. 24 757 286.

inspect for

Figure 5A-27,

Figure 5A-25.
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4. Carefully remove secondary valve seat from
housing using an 8 mm nut driver or deep socket.

Figure 5A-30.

7. Thoroughly clean housing and parts using
kerosene, cleaning solvent, or mineral spirits. Do

5. Remove the four screws securing the vacuum lock- not scratch or nick the valve seat area or
diaphragm mounting surface when cleaning. Blow

off diaphragm retaining plate. J }
dry. Examine parts for damage orwear. [fany

condition is noted that the service kits will not

correct, the regulator should be replaced.

Figure 5A-28,

Figure 5A-29.

6. Lift outthe retaining plate and diaphragm, with - ,
spring aftached. Inspect diaphragm for Figure SA-31.
deterioration, cracks and signs of leakage. Ifthe
condition is questionable, new diaphragm is
available in Diaphragm Kit, Kohler Part No.

24 757 26. Save spring for reuse with new
diaphragm.

8. Install the secondary valve seat. Torqueta
4.8N-m (43 in. Ibs.}). See Figure 5A-32.
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Figure 5A-32.

9. Install diaphragm spring onto lock-off diaphragm
center stud. Position diaphragim in housing with
spring down into recess. Gasket portion of
diaphragm should be up.

Make Sure
Spring is
Dowin

Figure 5A-33.

10. Setthe metal retainer in place on top of
diaphragm, making sure the rounded edge of I.D.
is down against the diaphragm. Install the four
screws and lockwashers. Torque to 4.8 N-m

{43 in. Ibs.).

11, Testto ensure that no leakage exists by applying
4 psiregulated air pressure to vacuum fitting and
checking the sealing area with soapy water.

Figure 5A-35,

12. Set secondary lever spring into recess adjacent to
valve seat. Slide the pivot pin into the secondary
lever arm and set lever into position with spring
held by bass under lever and pin seated in the _
grooves in the housing. Secure with the two flat
head phillips machine screws. Torque screws to
2.9 N-m (26 in. Ibs.).

" Retainer {w/rounded
i.D. edge down
against diaphragm)

Figure 5A-34.

Figure 5A-38.
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13. Checkthe secondary valve lever satting as in
step 2. Do not apply force to the lever or exert
pressure on the valve and seat. if adjustment is

required, remove the lever from housing and bend it

slightly at the top and bottom of the angled
section, The valve end must remain parallel with
the housing surface after adjustment is made.

Lever Must Remain Parallet
With Plane of Housing

Even with Pilane of
Housing or 5 mm
{.020 in.) higher max,

Figure 5A-38.

156. Dry the area thoroughly, being careful not to
disturb the valve position. Secure the valve in
position by applying new epoxy adhesive.

Plane of A
Housing Secondary Lever
Assembly
Figure 5A-37,

14. Checkforleakage around secondary valve and
seat.

a. Plug inlet port with finger or pipe plug.

b. Apply sufficient vacuum to fitting to draw the
lock-off diaphragm down.

¢. Apply 4 psi regulated air pressure to primary
chamber check port and check for leakage
between the secondary valve and seat using
kerosene, cleaning solvent, or minera! spirits
(following the manufacturer's instructions and
safety precautions carefully). If any leakage is
noted, it will be necessary to rotate the valve.
If original lever is being reused, remove
adhesive (see Figure 39) before aftempting to
rotate valve, Carefully rotate the valve with a
pliers and retest until you find a position
where there is no leakage.

- Apply Epoxy Adhesive,

Apply Epoxy Adhesive

Figure 5A-39.

16. After adhesive has dried, repeat the leakage test.
Do not proceed until you are certain there is no
ieakage past the secondary vaive.
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17. Inspectfor cleanfiness and free movement of the
idle adjustment screw, tension spring, and fever
armin cover. Clean as required.

Figure 5A-40.

18. Install secondary diaphragm in reguiator housing.
Protruding stud must go down with stud
positioned into the recess of secondary lever.
Giasket portion of the diaphragm should be up
toward cover. See Figure 5A-41.

- - Diaphragm

.I;'ig ure 5A-41.

19. Installthe secondary cover and secure with the five
screws removed in step 1. Torgue screws t0 4.8
N-m (43 in. Ibs.) in a criss-cross pattern.

Figure SA-42, _

Regulator Testing and Adjustment _
1. Install a low pressure (0-25 psi) gauge into the
primary chamber check port.

Figure 5A-43,

2. Apply regulated air pregsure of 43-45 psi o inlet
and check for leakage using soapy water at: (A)
inlet fitting, (B) primary cover sealing surface, (C)
primary chamber check port, and (D) primary
pressure adjusting screw (minor leakage may
exist here until prirary chamber pressure is sat).
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3. Tumthe primary adjustment screw in (clockwise) 5. Turn off the reguiated air supply and remove the
stowly until a primary chamber pressure of 5 + .5 low pressure gauge from primary chamber
psiis indicated on the low pressure gauge. If the pressure check port. Apply pipe sealant with

prescribed primary pressure is accidentally Teflon® (not Teflon® tape) to threads of original plug,
exceeded, back the adjustment screw off (tumn reinstall plug in regulator, and torque to
counterclockwise) and apply vacuum to lock-off 9.3 N-m (82 in. Ibs.). Tum air supply back on and
vacuum fitting to relieve the primary chamber check piug for leakage with soap solution.
pressure. Turning the adjustment screw : :
counterciockwise only, will not relieve chamber :

' Check For Leakage

pressure. Repeat the adjustment procedure.
When adjustment is complete, install the brass
cap, torque it fo 17 N-m (150 in. Ibs.), and
recheck for leakage (see Figure 43, step 2D).

Figure 5A-46.

6. Apply regulated air pressure of 1.5-2.0 psito
regulator outlet and check for leakage along
secondary cover sealing surface using soap
solufion.

Figure 5A-44.

4. With low pressure gauge and regutated air supply
still connected, apply vacuum to port fitting of lock-
off chamber. Turn the idle screw in {clockwise) untif
primary chamber pressure drops to 4 psi or less.
Turn idle screw out (counterclockwise) and stop
when primary chamber pressure reaches 5 psi.
Disconnect the vacuum hose and observe the low
pressure gauge. Primary chamber pressure should
be approximately 4.5-5.5 psi. If there is greater
pressure, internal leakage is occurring that must
be located and corrected before proceeding.

Figure 5A-47.

Figure 5A-45.

5A.15



Section 5A
LPG Fue] System

Final Testing and Adjustment
1. Reinstall the regulator, but leave the vacuum fine
disconnected and do not connect the fuel supply

tine to the tank.

2. Apply reguiated air pressure 43-45 psi to the
supply line tank valve fitting, apply vacuum to the
lock-off chamber port fitling, and tum the key
swilch to the “on” position. Using soap solution,
check all fuel line connections. Correct any

leakage.

3. Disconnect air supply and applied vacuum lines,
turn off key switch. Connect original vacuum fine
and connect fuef supply fine to tank.

4. Start engine and warm up for 5-10 minutes. With
throttle control in the idle/slow position, back the
idle adjusting screw out {couterciockwise) until the
engine begins to slow down or falter (fean fuel
condition). Turn the screw back in just encughio
restore smooth operation.

5. Beplace the tamper-resistant caps on the primary
and idle adjusting screws.

2417304 Anti-Tamper Cap (Primary Screw)
2417305 Anti-Tamper Cap (ldie Adj. Screw)
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