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Northwest Manufacturing and Distribution, Inc., is very pleased that you made the decision to purchase an
asphalt Thermo-Layunit. Many hours of work, thought, engineering and money have been dedicated to making what
we consider a very efficient and economical means of making asphalt repairs as well as providing a sanding unit in
the same piece of equipment. We have made an attempt to eliminate all possible flaws in design and
manufacturing; but in the event that problems should be encountered or any ideas generated relative to making
this a better and safer product, please feel free to contact us at once.

We have prepared this Operating Manual to guide you in the safe and efficient operation of the
Thermo-Lay. It is imperative that you become familiar with asphalts, cutback oils and emulsion oils. To this end we
have included information on these subjects under the heading of “General Information”. We encourage you to
contact theAsphalt Institute in your area to obtain more information. Many ideas have been instituted relative to
safety to us as manufacturers and you as the user; however, once the unit leaves the factory, the successful and safe
operation of the Thermo-Lay lies with you. We urge all operators to become familiar with this Operators Manual.

If you opted to supply your own P.T.O. driven hydraulic pump, you must insure that your pump has a flow
range of 7 G.P.M. at idle and 20 G.P.M. at maximum R.P.M. Excessive flow rates will result in inefficient operation of
theunit.

If the Thermo-Lay unit you have just purchased comes equipped with a gasoline engine for supplying the
power necessary to drive the hydraulic pump, there are a few points to be brought to your attention before
proceeding to operate your Thermo-Lay unit. First and foremost is the safety fact that the gasoline engine requires that a
gasoline fuel tank containing gasoline is housed on the front of the unit. Refuelingof this tank should “NEVER” be
attempted while the propane burner switch is in the “on” position. In the event that gasoline is spilled or slopped
outside of the gasoline tank, enough time must pass before igniting the burner so that all of the volatile fumes have
subsided. It is your responsibility to insure the safety of all operators and machinery by adhering to the safety
recommendations.You will note that several decals have been placed around the unit so that the operator refueling the
unit is warned of the potential hazard.Although your gasoline engine has been engineered to supplyenough
horsepower to drive and operate the hydraulic system, some variation may cause the motor to not perform as
efficientlyas engineered. Some of the variables affectingperformance are altitude, ambient temperature, hydraulic oil
temperature, asphalt mix temperature and age of the engine itself. High altitude and hot ambient temperature will
cause a significant loss in horsepower which may cause the unit to not dispense the road mix as a low ambient
temperature at the same altitude. To provide for optimum efficiency of the dispensing of both sand and asphalt road
mix, it is necessary to keep the mix hopper at a temperature high enough to ease the dispensing process. We
recommend the temperature to be kept in the 250 degrees F to 300 degrees F range.

If you should encounter any dispensing problems, please contact this office so that the problems may be
resolved before damage occurs to the machine and associated parts.

Again, if we can be of further assistance, please call us at 406-259-9525.

TimothyW. King, President
TK/lks
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GENERAL INFORMATION
The Asphalt Thermo-Lay unit is designed for efficient handling of road asphalt materials at elevated

temperatures. The user should have some knowledge of the materials used. The following information should be
helpful to owners and operators of Thermo-Lay equipment.

Asphalt Road Mix is composed of ASPHALT CEMENT, ROCK, and SAND
ASPHALT CEMENTS

Asphalt cement is the basic material of the asphalt family. It is a semisolid material that comes in five
grades. They are used in making hot mixes, for penetration surface treatments, and macadam for seal coats and for
filling certain types of cracks.

When standardization of grades of asphalt cements was begun early in the twentieth century, the penetration
test was developed as a method for specifying the desired ranges of consistency. In mid-century a more
fundamental test - viscosity - began to be used to specify the desired consistency ranges. Viscosity grades are
designated by the prefix “AC” followed by a number that indicated the viscosity of the material. In the 1970’s an
additional viscositygrading system was developed based on tests of asphalt residue from the rolling thin film oven test.
The grades in this system are designated by the prefix “AR” followed bya number indicating the viscosityof the
material. In the penetration grading system and viscositygrading system, the higher the grade number the more
viscous (harder) the asphalt.

RC, MC AND SC ASPHALTS
Asphalts which are liquefied by blending with petroleum solvents are generally referred to as “cutbacks”.

When they are spread on the road or pavement, the solvent evaporates, leaving the asphalt cement behind. These
asphalts are made in two types according to curing time: (1) rapid-curing (RC), containing a naphtha-like solvent; (2)
medium-curing (MC), with a solvent similar to kerosene. The slow-curing (SC) type usually is not called a
cutback because it’s solvent, somewhat like heavyfuel oil, is not added but left in during the refining process. The
SC type also is sometimes referred to as “road oil”.

Each type is available in four viscosity-controlled grades ranging from Grade 70, which contains the most
solvent and is the most fluid, to Grade 3000, which contains the least solvent and is the least fluid (slowest
pouring). Aspecial grade (MC-30) is included in the medium-curing type and is used almost exclusively for prime
coating and dust laying.

ASPHALT EMULSIONS
Asphalt emulsions are liquid mixtures that contain asphalt cement, water and an emulsifying agent. In an asphalt

emulsion, minute globules of asphalt are suspended in waterAsphalt emulsions are graded according to the time it
takes for them to “break” or come out of suspension and are referred to as rapid-setting (RS), medium-setting (MS),
and slow-setting (SS). They usually have a dark brown color when the asphalt is in suspension and become black
when the asphalt and water separate.Asphalt emulsions come in two types: anionic and cationic. In the anionic type,
the globules of asphalt have a negative electrical charge. In the cationic type, the globules are positively charged.
These differences in electrical charge improve the coating and bonding properties of the emulsion when used with
aggregates having oppositelycharged surfaces.

C A U T I O N:
DUE TO THE BLENDS INASPHALT OILSAND MIXES, VOLATILE VAPORSARE RELEASED.
AVOID EXPOSURE TO OPEN FLAMES.

ALL ABOUT RADIANT HEAT TRANSFER OIL:
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Your Thermo-Laymachine was shipped with Radiant Heat Transfer Oil. Heat Transfer Oil is a “PURE” —
NON-BLENDED oil in the 68 grade class. The Heat Transfer Oil that was installed at the factory has a flash point of
around 500 degrees Fahrenheit. The Thermo-Laymachine was designed to heat and maintain a maximum temperature
of 350 degrees Fahrenheit (@ 10 P.S.I. with the burner supplied and 110 gallons of heat transfer oil).Allowing the heat
transfer oil level to fall below 110 gallons will allow the burner to raise the maximum temperature. It is EXTREMELY
important to check the level of your heat transfer oil DAILYand to add to it should the level drop.

The life of the Heat Transfer Oil will be dependent on several factors. The amount of oil, total heating time,
ambient temperature, and adding non compatible fluids contribute to the over all life expectancyof your Heat Transfer
Oil.YourThermo-Laymachine will operate better and last longer if:

(a) the Thermo-Lay machine has been purchased with the 9 KW electric heater.
(b) the machine is wired to allow the electric heater to be operated during the night.
(c) the thermostat is set at the ideal temperature of the asphalt mix contained in the hopper
(d) the Thermo-Laymachine is stored where the highest ambient temperature maybe maintained

It is the responsibilityof each owner to insure that their Thermo-Lay unit shall maintain NO LESS than 110
gallons of heat transfer oil in the machine atANYtime (the lowest mark on the dip stick). Northwest Manufacturing &
Distribution, Inc. will warrant the machine ONLY if the following rules are adhered to:

(1) Heat transfer oils to be installed shall be Shell Turbo 68, Conoco Heat Transfer Oil,
Chevron Heat Transfer Oil #1, Exxon Heat Transfer Oil, or factory approved equal.

(2) These transfer oils must be sampled at 50 hours, 150 hours, 250 hours, 500 hours, and every
hundred hours thereafter to determine the acidity level and breakdown of the oil. These
samples maybe run through the oil supplier. When the Heat Transfer Oil has reached a
total acid number of 4.0, the oil must be removed (new oil has an acid number of .25).

(3) These transfer oils must not remain in the machine beyond 3000 hours without sampling.
(4) Any oil that becomes dark and NON-TRANSPARENT prior to the 3000 hour mark shall be

removed and replaced.
(5) 110 gallons MINIMUM of transfer oil shall be kept within the unit.
(6) Transfer oils must be checked daily for proper oil level and must not be kept below the

lowest mark on the Dip Stick Level Indicator.

The life of the transfer oil may however exceed 3000 hours and may be kept in the machine beyond the 3000
hour mark. However, should the oil reach an acid level of 4.0 it will void the warranty of the burner retort tube and
associated heating parts. The extended hourly period can be determined by the acidity level of the oil when the oil is
sampled.

Failure to maintain 110 gallons of heat transfer oil within the machine, failure to install the
recommended heat transfer oil, or failure to remove the heat transfer oil after determining an acid number
of 4.0 may result in severe damage to the machine and possibly to operating personnel.

If questions regarding the Thermo-Lay, Heat Transfer Oil, Electric Heater, or related warranty need to be answered;
please feel free to contact the factory at 406-259-9525.
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PRE-START-UP INSTRUCTIONS

Prior to any operation of the machine, the following checks and/or procedures must be completed.

(1) Read the Thermo-Layoperating manual in it’s entirety to familiarize yourself with the machine and
it’s operation.

(2) Check the oil level in the hydraulic reservoir, by observing the sight glass under the left fender at the
hydraulic tank. This sight gauge is also a thermometer.The hydraulic oil temperature should never
exceed 120 degrees F.Always operate with oil level showing on the sight glass. Capacity is 30
gallons. TheThermo-Lay is filled with 5W-20 hydraulic oil. It is recommended that this oil or a
factory approved oil be used. Petroleum base oil should be used whenever possible. Oils
containing detergents or additives such as naphtha should not be used.Always add clean hydraulic
oil from clean containers and keep fill cap on reservoir.

(3) Check to make sure all bearings are properly greased. There are eight location on the Thermo-Lay unit
that need grease.

TheyAre: (1. Rear Conveyor Bearing (2. Front Conveyor Bearing (3. FrontAnti-Bridge Bar (4. Center
Anti-Bridge Bar (5. RearAnti-Bridge Bar (6. Sander Shaft Bearing (7. Sander U-Joint (8. Front
Hydraulic Pump U-Joint)

NOTE: These bearings are greased when the unit leaves the factory.
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(4) Check the Radiant Heat Transfer Oil Level by removing the Dip Stick Level Indictor located on the
passengers side at the rear. NEVER allow the machine to be operated with less oil than the

LOWER mark.

(5) Fill the cleaning fluid tank with a release agent. This tank should be filled up each dayso that enough
cleaning fluid is available to clean the system and keep it clean.

WARNING: Turn the “PROPANE BURNER SWITCH” to the “Off” before attempting to fuel or
refuel.
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(6) Fill the propane tank with propane fuel. The Thermo-Laymachine will have either a 100# vertical
bottle or a built-in 34 gallon horizontal tank. Both of these containers can be filled without having
to be removed. Both are filled with LIQUID propane gas, and both produce VAPOR propane gas.

WARNING: Turn the “PROPANE BURNER SWITCH” to the “Off” before attempting to fuel or refuel.

(7) If your unit is equipped with a separate gasoline or diesel engine, fill the tank each day and check
the oil level in the engine and add as needed.

WARNING: Turn the “PROPANE BURNER SWITCH” to the “Off” before attempting to fuel or refuel.
(8) Check the tack oil level by removing the Tack Oil Dip Stick Level Indicator located on the passengers

side of the machine and add as needed. It is advisable to keep ONLY 2 days worth of tack oil in
the tack oil tank.

C A U T I O N : Be extremely careful when adding hot asphalt oils to the tank, because a hot oil coming in
contact with a colder material could cause thermal expansion of the product resulting in oil overflow.



Thermo-Lay Owners Manual Page 7

(9) Fill the asphalt aggregate hopper first with just enough sand to cover the screw conveyor (FIRST
LOAD ONLY) and then dispense out the sand and fill the hopper with asphalt mix while
engaging the screw conveyor. It is only necessary to run the screw conveyor long enough to allow
the sand to fill in under the screw conveyor. Failure to run the screw while loading the FIRST
LOAD,as described above, may cause serious damage to the screw conveyor. It is imperative to
the complete and successful operation that the hopper be sprayed PRIOR TO EACH LOAD with
a release agent to lubricate the heating surfaces before each new load. If this is not done, the material
may “hang up” on the sides of the unit and not feed the auger properly.

The Thermo-Lay is not designed to mix road oils and aggregates, therefore,
pre-mixed material must be used. The oil content in the mix will determine how easily
the machine operates. Excessively high oil content will cause the mix to “PACK”
around the screw conveyor and be difficult to dispense. Aggregate should not
exceed 3/4" size and should be free of large rocks and other foreign objects. Smaller
aggregate provide better patches, but too fine of an aggregate will also cause
“PACKING”. Thermostat settings will vary from oil to oil. Please check local oil
suppliers and/or N.M.D. before arriving at desired operating temperature.
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START-UP INSTRUCTIONS
LOADINGTACK OIL

The Thermo-Lay machine is designed to store, transport, and dispense either cut-back or emulsion tack oil. IT IS NOT
DESIGNED FORASPHALT CEMENT. Even though there is a 120 gallon capacity to the tack oil tank, we highly
recommend that 2 days worth of tack oil be kept in it’s tank at any one time. Tack oil left in the tank for a longer period
of time MAY“SET-UP” and start to become solidified, requiring extensive cleaning to restore the storage capability of
the tank.

WARNING: BEFORE ATTEMPTING TO FILL THE TACK OIL TANK WITH TACK
OIL, REMOVE THE TACK OIL DIP STICK LEVEL INDICATOR — TO ALLOW
FOR INCOMING PRESSURE TO VENT. FAILURE TO DO SO MAY CAUSE DAM-
AGE TO THE TANK AND OR BODILY INJURY TO THE LOADING OPERATOR!!!

(1) The tack oil mayfilled by one of three methods:
(a) With the optional loading kit, remove the protective fill cap. Install the fill hose. Turn the

optional “FILL” valve to the“LOAD” position. Push the rear valve handle IN to the“TACK
OIL” position. Move and hold the “SPRAY, CLEAN, LOAD” switch to the
“LOAD” position. This switch willNOT stay in the“LOAD”position, it must be kept in
thisposition.
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(b)Push the rear valve IN to the “TACK OIL” position. Move and hold the
“SPRAY, CLEAN, LOAD” switch to the“LOAD” position. This switch will NOTstay
in the “LOAD” position, it must be kept in this position.

(c) Remove the 3" fill cap located on the passengers side of the machine near the front. Fill either
by “pouring” the tack oil in or bypumping from another source.

NOTE: The pump, hose, and wand MUST be cleaned after loading the tack oil tank by the first two methods. Failure
to clean the system will result in damage to the tack oil system.

LOADING ASPHALT MIX INTO THE HOPPER
Prior to loading asphalt mix in the hopper is MANDATORYthat the void under the screw conveyor be filled

will some form of material, either sand or existing asphalt from a previous load.
(1) Open the hopper doors.

(2) Fill the hopper with asphalt mix.

(3) Before closing the hopper doors, make certain that the asphalt mix is not loaded so as to hinder the
closing of the doors. The hopper doors do NOT have enough pressure to “LEVEL” an excessive
amount of asphalt. Excessive asphalt mounded up in the hopper MUST be leveled off BY HAND
prior to closing the hopper doors. Close the hopper doors.

WARNING: MAKE CERTAIN THAT NO PERSONNEL ARE IN THE HOPPER
PRIOR TO CLOSING THE HOPPER DOORS, OR SEVERE BODILY INJURY WILL
RESULT.
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HEATING INSTRUCTIONS
Before ANY material is dispensed from theThermo-Laymachine, it is essential that the radiant oil temperature

is at the appropriate temperature for the asphalt mix that has been loaded in the hopper. While we are NOTexperts in
the field of asphalt, we DO know what temperature the mix must be heated to, for the screw conveyor to dispense the
mix out of the machine.

If you are using “COLD MIX”, refer to the section of this manual entitled “GENERALINFORMATION”
under the subheading “ASPHALT CEMENTS”. There are charts that show the temperature necessary to spray these
asphalt cements found in cold mix. The radiant oil temperature MUST be AT LEAST in the middle of these
temperature ranges indicted in these charts.

If you are using “HOT MIX”, refer to your asphalt supplier for the temperature that the mix is at when it is
being dispensed from the hot mix plant. The radiant oil temperature MUST be AT LEAST at this temperature before
anyattempt to dispense material is made.

WARNING: ATTEMPTING TO DISPENSE ASPHALT MIX FROM THE MACHINE
WITHOUT HAVING THE RADIANT OIL AT THE PROPER TEMPERATURE, WILL
RESULT IN DAMAGE TO THE MACHINE.

The Asphalt Thermo-Lay is heated by the propane gas heating system. This system is also supplemented by
use of the 9 KW (50AMP) - 240 volt electric heater ( for heat during the non-operating hours). Keeping the heating
system at a constant temperature will make the machine operated easier, last longer, and will extend the life of the heat
transfer oil. Failure to use the electric heater as a supplemental heat, will result in longer start-up time, asphalt mix
dispensing problems, and shorter heat transfer oil life.

TO IGNITE THE PROPANE BURNER
(1) Open the main propane gas valve located at the propane tank.
(2) Set the thermostat to desired temperature (same temperature as the mix comes out of the batch plant).
(3) Turn the “BURNER ON-OFF” switch to “BURNER ON” position.

The propane burner is designed to ignite on a low flame for 10 seconds and then transition to high flame. This
burner will shut off when the desired temperature is reached and then automatically re-ignite when the temperature has
dropped.

TO SHUT OFFTHE PROPANE BURNER
(1) Turn the “BURNER ON-OFF” switch to the“OFF” position.
(2) Close the propane bottle gas valve.

If the propane burner shuts off for any reason and leaves the “RED” reset light “FLASHING - 3
FLASHES”, wait approximately three seconds prior to re-igniting the burner. This allows the electronic circuit to reset
itself.

Transporting the unit while the burner is operating is left to the discretion of the user. (However, caution must
be taken not to allow the Thermo-Layburner switch to be in the “ON” position when refueling, or near any gasoline
fumes, or refueling facilities, due to the frequencyof the re-ignition feature of the burner system). Prevailing wind
conditions, etc., should govern your decision to transport with the burner on or off. While the Thermo-Lay propane
burner may operate while being transported, wind turbulence may cause the burner to shut down.
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WARNING: FAILURE TO TURN THE “BURNER ON-OFF”
SWITCH TO THE “OFF” POSITION WHEN REFUELING MAY
RESULT IN FIRE, EXPLOSION, DAMAGE TO THE MACHINE,
PERSONAL INJURY, BODILY INJURY, OR DEATH. TURN THE
“BURNER ON-OFF” SWITCH TO THE “Off” POSITION WHEN
APPROACHINGANY PLACE WHERE FUELING IS BEING
PERFORMED.

TO OPERATETHE ELECTRIC HEATER
(1) Make sure the 50AMP breaker switch, the incoming source, is in the “OFF” position.
(2) Leave the thermostat at desired temperature.
(3) Plug the connector in and twist it, to insure a tight connection.
(4) Turn the 240 volt electric heater switch to the “ON” position.
(5) Make sure the amber “POWER ON” light is lit. (This insures power to the heating element).

NOTE: If the amber “POWER ON” light does NOT light when the switch is “ON”, it may be that the radiant oil
temperature is not below the desired temperature.As soon as the radiant oil cools below the desired temperature
setting, the thermostat will engage the electric heater which will light the amber “POWER ON” light.

TO DISCONNECT ELECTRIC HEATER
(1) Disconnect power at the breaker switch where power comes from awa y from the Thermo-Lay
(2) Turn 240 volt electric heater switch to “OFF” position.
(3) Twist and unplug.

The 9 KW electric heater is designed to provide supplemental heat during NON-OPERATING hours. While it
may be used to dissolve old used asphalt overnight, the electric heater will keep the radiant oil at 250 degrees
Fahrenheit above the ambient temperature. The proper temperature setting for keeping HOT-MIX in the hopper
overnight and for extended periods of time depends greatly on the asphalt cement in the HOT-MIX. It is NOT
advisable to store ANYasphalt mix in the hopper overnight that maycontain additives such as rubber, portland cement,
fly ash, recycled asphalt mix, or other fillers that are commonlyused to help set the asphalt mix. Leaving such asphalt
mix in the hopper overnight may damage the machine and will surely have to be chipped out once it has set up solid.
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PATCHING INSTRUCTIONS
AT THE REPAIR SITE

(1) Check the temperature of the radiant heat transfer oil. The radiant heat transfer oil temperature
MUST be at the SAME EXACT temperature that the mix was, when the mix was delivered out of
the batch plant.

(2) Position the machine in front of the repair section.

(3) Engage the Power Take Off to supply hydraulic power to the Thermo-Lay machine.

(4) Turn on the truck 4-way flasher, arrow board, and strobe light.

(5) Position the cones, barricades, and traffic markers in such a manner as to direct flow around the
truck.

(6) Clean the area to be repaired with broom and square up all sides of repair area using the hydraulic
breaker.A5" asphalt spade is supplied to cut the defective material away until the edge of the

repair section is surrounded by good stable asphalt.

TO OPERATE HYDRAULIC BREAKER
(a) Engage power take-off.
(b) Place the asphalt cutting spade or 6" tamping shoe (for compacting) in the breaker.
(c) Connect the hydraulic hoses to the hydraulic breaker connecting the large RETURN hose first,

followed by the smaller PRESSURE hose. These hoses are connected in this order so that
pressure is not accidentally trapped in the hydraulic breaker. When disconnecting the
hydraulic breaker, the small PRESSURE hose should be disconnected first, followed by
the larger RETURN hose.

(d) Move the “TOOL” switch to the “OPERATE” position.

REMEMBER: ENGINE R.P.M. DOES “NOT” MEAN MORE HORSEPOWER, IT ONLY MEANS
MORE FLOW. PRESSURE=HORSEPOWER and FLOW=SPEED. PRESSURE IS GOVERNED BY
THE INTERNALCLEARANCES IN THE PUMPANDARE CONSTANTATANY R.P.M. WHILE THE
FLOW BECOMES GREATER WITH THE INCREASE IN R.P.M.

(f) Depress the operating handle on the hydraulic breaker. The hydraulic breaker has a
pressurized cartridge built into the inside of the hydraulic breaker which moves downward
to help propel the cutter (or tamper) into the asphalt. However, without additional
downward force (provided by your bodyweight), the hydraulic breaker will not provide
enough force to deeply penetrate asphalt. The more you weight, the better the penetration
into the asphalt. The class size of the breaker will also affect penetration.Alarger class
breaker will provide more force than the smaller class breaker.

(g) After the repair section has been cut, tamped, and cleaned, move the “TOOL” switch back to
the neutral position.

(h) Place the breaker back on the lift platform holder and disconnect the hoses starting with the
PRESSURE hose first followed by the RETURN hose.
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NOTE: THE HYDRAULIC HOSE REELSARE DESIGNED TO RETRACT THE HOSE WITH THE USE
OFASPRING.ALLOWINGTHE HOSE TO RETURN TOO QUICKLYWILLCAUSE SEVERE
DAMAGE TO THE REEL, STOPPING PAWL,AND SPRING.

(7) If moisture exists, dry the repair area with the propane hand torch.

OPERATINGTHE HAND PROPANE TORCH
(a) Remove the hand propane torch from it’s holder.
(b) Move the hand propane switch to the “ON” position.
(c) While holding a striker near the burning end, slowlyopen the shut-off valve located at

the hose end of the torch. Open the valve after the flame is established.

WARNING: NEVER ALLOW EXCESS PROPANE TO FLOW FROM THE TORCH BEFORE
LIGHTING. NEVERALLOW EXCESS PROPANE TO BLOW ONYOUR CLOTHING. IFYOU SMELL
PROPANEATALL, TURN OFF MAIN VALVEAT THE PROPANE TANKAND HAVE THE SYSTEM
SERVICED. FAILURE TO COMPLY WITH THE ABOVE MAY RESULT IN DAMAGE TO THE
MACHINE, FIRE, EXPLOSION, PERSONALINJURY, BODILY INJURY, OR DEATH !!!

(8) Spray tack oil into the repair section coating the bottom of the repair and the sides of the existing asphalt.

TO SPRAYTACK OIL
(a) PUSH the “TACK\CLEAN” valve handle "IN", at the rear of the machine, to “TACK”.
(b) Remove the spray wand from the storage position in the HOT WELL.
(c) Move the “ASPHALT PUMP” switch to “SPRAY” position.
(d) Aim the spray wand at the repair area.
(e) Open the spray wand hand valve by depressing the deadman valve handle.
(f) Spray the repair area to desired coverage.
(g) When spraying is complete, release the deadman valve handle. (Valve is spring
loaded and will close when released).
(h) Move and hold the “ASPHALT PUMP” switch to the“LOAD, CLEAN” position to

return the excess tack oil from the wand back into the tack oil tank.

NOTICE: THE TACK OILSYSTEM MUST BE CLEANED AT THE END OF EACH WORK DAY.
FAILURE TO CLEAN EACH DAYAND TO FOLLOW THE CLEANINGINSTRUCTIONS WILLCAUSE
SEVERE DAMAGE TO THE ENTIRE TACK OILSYSTEM.

TO CLEAN THE TACK OILSPRAYWAND
(a) Move the “ASPHALT PUMP” switch to the “NEUTRAL” position.
(b) PULL the “TACK\CLEAN” valve handle "OUT", at the rear of the machine, to the

“CLEAN” position.
(c) Move the “ASPHALT PUMP” switch to the “CLEAN/SPRAY” position.
(d) Remove the 3" fill cap from the waste oil tank located on top of the passengers fender.
(e) Aim the tack oil spray wand into the 3" fill pipe at the rear of the waste oil tank.
(f) Depress the deadman valve handle on the wand and hold until clear diesel fuel is

dispensed.
(g) Move the “ASPHALT PUMP” switch to the “NEUTRAL” position.
(h) Return the tack oil spray wand to the “storage” position in the HOT WELL.
(i) PUSH the “TACK\CLEAN” valve handle back "IN" to the “TACK”position.

(9) Dispense asphalt mix material into the repair section.
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TO DISPENSE THEASPHALT MIX MATERIAL
(a) Pivot the chute and “aim” at the area to receive asphalt mix material.
(b) Make certain the hydraulic doors are closed
(c) Move the “CONVEYOR” switch to “DISPENSE” position.
(d) Continue dispensing until the desired amount of asphalt mix material has been

delivered.
(e) When finished dispensing, move the “CONVEYOR” switch to the “NEUTRAL”

position.
NOTE: The screw conveyor is designed to operate in the forward “DISPENSE” position and in a
“REVERSE” position. If the screw conveyor should stop or be unable to turn because of compaction, or a
lump of asphalt lodged in the conveyor, a forward-reverse motion may in fact restore the dispensing motion.
To accomplish this, move the “CONVEYOR” switch back and forth from the “DISPENSE” to the
“REVERSE” position. The movement to the “REVERSE” position should be as short as possible to avoid
compaction of the asphalt in the hopper. If your machine is equipped with a 2 speed conveyor motor ( look
for a rectangular block attached to the conveyor motor), this motor is designed to provide “high torque/low
speed” until the material starts to move, and then automatically shift into “low torque/high speed”.Any
notice of either motor type that fails to dispense material should be serviced and checked.

(10) Prepare the asphalt mix material for the compaction operation by leveling and/or raking with asphalt
rake to the desired height above the existing street level.

(11) Complete the compaction operation byutilizing either the hydraulic breaker with the 6" square
tamping shoe, the vibratory plate compactor, or the vibratory roller.

TO OPERATE THE GASOLINE DRIVEN VIBRATORYPLATE COMPACTOR
(a) Consult vibratory plate compactor brochure supplied with the vibratory plate

compactor.

TO OPERATE THE GASOLINE DRIVEN VIBRATORY ROLLER COMPACTOR
(a) Consult vibratory roller compactor brochure supplied with the vibratory roller

compactor.

(12) Prior to moving to next repair site, make sure:
(a) All tools are picked up and securely fastened down or in proper place.
(b) All dust caps (hydraulic tools) in place.
(c) Power take-off is disengaged.
(d) Tool and control compartment doors are securely fastened.

C A U T I O N : NEVER STAND INSIDE THE HOPPER OR PERFORM ANY WORK IN THE
HOPPER WITHANYPORTION OFTHE MACHINE OPERATING. FAILURE TO SHUT THE ENTIRE
MACHINE OFFPRIOR TO SERVICINGTHE MACHINE, MAY CAUSE BODILY INJURY OR DEATH
!!!

TO UTILIZE THEANTI-BRIDGE BAR
(a) Make certain the hydraulic doors are closed
(b) Move the “ANTI-BRIDGE BAR” switch to “FORWARD”momentarily and then to

“REVERSE” until theAnti-Bridge Bar has moved 1/4 turn in both directions. This will
cause the bridged asphalt mix to fall (or sluff) down into the screw conveyor.

(c) The Anti-Bridge Bar is designed to rock back and forth, NOT TO TURNAROUND AND
AROUND IN EITHER DIRECTION.
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CAUTION :NEVER STAND INSIDE THE HOPPER OR PERFORMANYWORK IN THE HOPPER
WITHANYPORTION OFTHE MACHINE OPERATING. FAILURE TO SHUTTHE ENTIRE
MACHINE OFFPRIOR TO SERVICINGTHE MACHINE, MAY CAUSE BODILY INJURY OR DEATH!!

TO OPERATE THE HYDRAULIC DOORS
(a) Move the “DOOR” switch to either the “OPEN” or “CLOSED” position as required.

Notice that the doors move slowly and do NOT SLAM open or closed. These doors
are not designed to level the asphalt mix inside the hopper. The piled up asphalt must be
leveled off byhand.

(b) The hydraulic pressure setting on these doors is such that the hydraulic cylinders cannot
damage the doors if the doors become JAMMED against something.

(c) It is imperative that any BUILD-UP around the door cylinders inside the hopper, be kept to a
minimum. While these cylinders are guarded from asphalt being dumped upon them,
they may allow some asphalt mix to adhere to them. If this small amount of asphalt
mix is allowed to BUILD-UP, it may cause severe damage to the cylinder hoses and
impair the intended operation of these doors.

WARNING: MAKE CERTAIN THAT NO PERSONNEL ARE IN THE HOPPER
PRIOR TO CLOSING THE HOPPER DOORS, OR SEVERE BODILY INJURY WILL
RESULT.

TO OPERATE THE HYDRAULIC LIFT FOR THE VIBRATORY ROLLER
(a) Making sure that there are no FEET or obstructions under the Lift, push in on the large red

“DOWN” button located near the lift. Hold the “DOWN”button in until the Lift
reaches the desired ground level.

(b) To raise the lift, make certain there are no personel near the lift. Hold in the green "UP" until the lift
reaches the complete upright locked position and the amber strobe light stops flashing.

(c) This Lift is not designed to raise and lower the truck and has a pressure relief setting to stop such
an attempt.
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TO MANUALLYOVERRIDE THE HYDRAULICS WHEN THE SWITCHES FAIL
(without the sanding option)
(a) The hydraulic functions of this machine can be manually operated in case of a failure of

the functions switches. Each control valve section is labeled to indicate which bank
operates which function. All of the necessary operations are the easiest to override.
These are SPRAYINGTHE TACK OIL AND CLEANING TACK OIL SYSTEM,
DISPENSINGASPHALT MIX, OPENINGTHE DOORS, and RAISINGTHE
PLATE/ROLLER LIFT.

(b) To manually operate these functions it will be necessary to use two small Phillips screw
drivers about 1/8" in diameter. Each function requires the operation of a COMMON
valve along with the proper function valve. Therefore, it is necessary to operate the
COMMON valve bank section with each of the other valve bank sections.

(c) Standing on the passengers side of the machine facing toward the rear, insert the Phillips
screw driver into the center of the valve section marked TOOLS. While holding in on this
valve center insert the other Phillips screw driver into the other desired function’s control
valve bank center.

TO MANUALLYOVERRIDE THE HYDRAULICS WHEN THE SWITCHES FAIL
(with the sanding option)
(a) The hydraulic functions of this machine can be manually operated in case of a failure of

the functions switches.
(b) To manually operate these functions it will be necessary to use a 5/16" open end wrench.

There is a small 5/16" hex located under the coil end of each valve section. This hex
will manuallyrotate and move the interior spool.

(c) Standing on the passengers side of the machine facing toward the rear, attach the 5/16" end
wrench to the hex part of the valve section desired. This will operate the function
selected. Moving the wrench one waywill provide forward control and reverse movement
will provide reverse control.

NOTE: THE ORDER IN WHICH THE SOLENOID VALVESARE POSITIONEDAREAS FOLLOWS:
STARTINGAT THE INBOARD VALVE AND WORKING OUTWARD TO CURBSIDE — HYDRAULIC
TOOLS,ASPHALT PUMP, SCREW CONVEYOR,ANTI-BRIDGE BAR, HYDRAULIC DOORS, HY-
DRAULIC LIFT,ARROW BOARD.

PUSH HERE TO
MANUAL OVERRIDE
THE HYDRAULICS
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ASPHALTTACK OILINSTRUCTIONS
The tack oil tank that is mounted under the RIGHT SIDE of the main Thermo-Lay unit was

designed to store, circulate and dispense all types of cut-back or emulsion tack oil. THIS TANK IS “NOT”
DESIGNED TO STORE, TRANSPORT, OR DISPENSEASPHALT CEMENT. These oil types being grades
RS-1, RS-2, SRS-1, CRS-2, SS-1, SS-1H, CSS-1, CSS-1H, MS-1, HFMS-1, CMS-2H, HFMS-2, HFMS-2H,
MC-70, MC-250, MC-800, RC-70, RC-250, RC-800, SC-70, SC-250 and SC-800. The temperature of the oil in
the tack oil tank, is controlled byallowing heated transfer oil to circulate through a heat pipe constructed in the tank. The
amount of heat transfer oil allowed to pass through the heat pipe, is controlled by a valve handle located at the rear of
the machine, labeled “HOTTER” and “COLDER”. If a higher temperature is desired, the valve handle is simply
opened further toward “HOTTER”, allowing more heat transfer oil to circulate. When the main body is plugged in to
240 volts for the operation of the 9 KW Electric Heater, the heat transfer oil will then transfer heat through this oil and
keep the tack oil tank heated. Keep in mind that emulsion oil should not be heated above 120 degrees F. The
temperature of the tack oil can be monitored by observing the temperature on the thermometer, located at the right
rear of the machine.

This tank also has a built in circulating feature. When the machine has hydraulic pressure, the TACK/
CLEAN valve is pushed "IN", and the“PUMP” switch is placed in the “SPRAY, CLEAN”position, the pump will
circulate and stir up oil within the tank. As soon as the spray wand valve is activated the pump dispenses the oil down
the wand and out the nozzle.Any time the wand valve is closed and the pump is operating, the pump will
automaticallycirculate the tack oil. WARNING: TOO much circulation (or mixing) of emulsion oil will have a
tendency to cause the oil to coagulate. This is caused bydemagnetizing the electricallycharged particles in this oil. It is
therefore NOT recommended to operate this pump continuously for long periods of time if emulsion is stored in this
tank. On the contrary, leaving the oil set still for long periods of time will cause the oil to thicken. More information on
emulsified oils is available from theAsphalt Institute.

Another cause of coagulated emulsion oil is due to the dilution of the oil by water.According to theAsphalt
Institute, “After adding and stirring distilled water, the emulsion sample is allowed to stand for two hours. It is then
examined for anyappreciable coagulation of the asphalt droplets in the emulsion”. The test is a qualitymeasure in
addition to indication whether the emulsion is capable of mixing with, or being diluted with water. Therefore, we
recommend that emulsion oil be tested for dilution upon the initial use of emulsion oil in our machine to avoid a severe
coagulating problem. More information is available from theAsphalt Institute (#MS-19).

At the end of each work day, we recommend that the operators clean the system according to the cleaning
instructions.This is to insure that the emulsion oil will not set up in the pump or it’s pipingduring non-operation hours.

We also do not recommend excessive amounts of emulsion oil be stored within the emulsion tank.

We recommend that only as much oil should be stored as can be dispensed in two or three works shifts. This
is to eliminate the possibilityof coagulation of the emulsion oil.
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SANDING INSTRUCTIONS
TO TRANSFORM FROM PATCHER TO SANDER
The followinginstructions make reference todrawings immediately following these instructions.

(a) Dispense all asphalt mix material from the hopper. It IS necessary to empty the tack oil tank.
(b) Disconnect hydraulic tools from the hydraulic tool hoses and store in the tool box or in a safe

place.
(c) Remove all tools (i.e., Breaker, Roller, Plate Compactor) if desired. Operation of the sander

is NOT affected by leaving tools on unit but the tools can be preserved longer if they are
removed.

(d) Remove the asphalt chute by removing the four bolts on the V-section of the chute structural
support bracket members that bolt onto the conveyor support bracket.

(e) Bolt the sanding chute assembly to the screw conveyor support bracket with 4 bolts.
(f) Connect the two hydraulic lines from the sanding chute to the hydraulic tool hoses as shown.
(g) Remove the hydraulic doors and install the rock screen hopper cover on the machine by

bolting the screen to the front and rear of the hydraulic door frame, using the l-shaped
brackets provided.

When all of the preceding instructions have been completed, the Thermo-Lay is ready to be utilized as a sander. Pro-
ceed with the followinginstructions:

TO OPERATE THE SANDER
(a) Start the engine.
(b) Engage the power take-off.
(c) Move the “POWER ON” switch located on the sander control in the cab of truck to the

“ON” position. NOTICE THEAMBER “ON” LIGHT. This engages both the screw
conveyor and spinner—check to see that both are in motion.

(d) Operate both the screw conveyor and spinner knobs on the control box through the entire
range and make sure that each is working independently of each other and that they are
speeding up or slowing down depending on position of knob.

(e) Turn the “POWER ON” switch to the “OFF” position. NOTICE THEAMBER LIGHT IS
“NOT” ILLUMINATED. This disengages both the screw conveyor and the spinner.

(f) If all of the preceding operations are correct, the unit is ready to fill with sand and be put
to work. For best results, use a fine graded sand with preferably 3/8" minus particles.
Large or foreign objects can become lodged in the screw conveyor and “bind”. If this
happens, stop immediatelyand consult trouble-shooting section of manual regarding
sanding operations.

(g) Best results regarding sand output and sand pattern can be found experimentally. Sand
output can be adjusted by increasing or decreasing speed of screw conveyor by setting the
knob in a higher or lower position. Sand pattern can be adjusted identically as sand output
in addition to being adjustable byutilizing the four baffle deflectors on the sanding chute.
The baffles can be adjusted to allow all or no sand to be thrown in the directions desired.
In addition to these adjustments, truck speed will affect sand output and pattern.As
previouslymentioned, experimentation can best determine sand output and pattern.

(h) Avoid wet sand or sand with large salt content. Heating the sand will give the best results and
will require less sand to be spread for the same results.

NOTES:
(1) Sand may be heated in the same manner as the asphalt mix.
(2) To transform the machine from sander back to patcher, follow these instructions in

reverse order.
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SAFETY RECOMMENDATIONS

The following is a list of safety recommendations regarding safe operation and use of the Thermo-Lay
machine.

(1) It is the responsibility of the user to equip their machine with proper backup devices, barricades,
flashing lights or other OSHA, Local, State, Federal or safety required equipment over and above
those furnished with the Thermo-Laymachine. Northwest Manufacturingand Distribution, Inc.
takes no responsibility for any damages to person(s) or property(s) occurring out of lack of proper
safetyitems not furnished with the unit.

(2) Because of the possible danger to person(s) or property(s) from accidents which mayresult from the
use of the Thermo-Lay, it is important that the correct procedures be followed. The Thermo-Lay
must be operated in accordance with the operating instructions supplied herein. Proper
maintenance and operations procedures must be observed. Inspections of the unit should be made
as necessary to assure safe operation under prevailing conditions.

(3) Caution should be taken to insure that no flammable material or personnel come in contact with the
automatic propane burner torch at the rear of the truck. This burner must be turned “OFF”
when in or near fuel loading areas of gasoline, turbine fuel, diesel fuel or anyother volatile or
flammable fuel or substance. This burner will re-ignite itself upon the demand for more
temperature and heat.

(4) Make certain that the setting on the thermostat does not exceed the flash point setting for the tack oil
that is retained in the tack oil tank of the Thermo-Lay.This flash-point setting is available from the
oil supplier. Should the temperature exceed the recommended flash point temperature, the oil may
be ignited spontaneouslycausing serious damage to the machine and injury to personnel.

(5) Under no circumstances, should the machine be operated while ANYpersonnel are attempting to fix,
clean service or repair any portion or part of the machine. It is the operators responsibility to
insure that the machine is serviced without the machine operating.

(6) No water must come in contact with the tack oil inside the 120 gallon radiant heat transfer oil
reservoir. ANYamount of water will cause the heat transfer oil to erupt out of the machine when
heated, and possiblycausing ignition at the propane burner.

(7) When the hydraulic doors are used, the operator must make sure that the top area is clear of personnel
before opening or closing.

(8) Caution must be used when lowering both the VIBRATORYLIFT, so that feet or other material are
not under the lift platform.

(9) Caution must be used when the machine is in operation. Hydraulic pumps and motors are turning at
high rates of speed and under high hydraulic pressure. Keep all hands clear of rotating machinery
in the front and the rear of the machine.

(10) Use of the propane torch is for the purpose of heating the repair area. It should not be used in any
other manner. The torch should ONLYbe lit from an external source such as a striker and NOT by
using the main propane burner.

(11) Do NOThave the hydraulic breaker engaged, unless the breaker is being gripped tightlywith both
hands and the tamping shoe or asphalt cutting spade is against the ground.

(12) Familiarize all operators with warning labels on the machine.
(13) Do NOT attempt to repair this machine or enter the hopper without removing the truck engine

keys and keeping them in your personal possesion while making the repairs. Failure to do so
will result in bodily injury, amputation, or death.
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MAINTENANCE INSTRUCTIONS

MAINTENANCE REQUIRED FREQUENCY OR REFERENCE
Check Hydraulic Oil Level Daily — Prior to each use
Check Radiant Oil Level Daily — Prior to each use
CheckAsphalt Oil Level Daily — Prior to each use
Check Diesel Fuel Level Daily — Prior to each use
Check Propane Fuel Level Daily — Prior to each use
Change Hydraulic Filter When hydraulic oil is changed
Change Hydraulic Oil Heavy use - every year

Medium use - every 1 1/2 years
Light use - every 2 years

Asphalt Pump Maintenance ConsultViking Bulletins TS000 and
TS312

GreaseAll Bearings Monthly(IncludingSand Chute Bearings-2)
Check Screw Conveyor Check each time asphalt hopper is empty
Check flight thickness at outer edge of flights Weekly
Check screw conveyor for bent or worn bolts on coupling Weekly
Check for widening of bolt holes Weekly
Check screw conveyor diameter Weekly
Check Screw Conveyor Set Screws Weekly
Check For Loose NutsAnd Bolts Daily — Prior to each use
Check for loose hydraulic fittings Daily — Prior to each use
Calibrate The Thermostat Consult Fenwal 400 Bulletin Check

Monthly
Check Pressure Relief On Control Valve Annually—Consult (Set at (2000 psi)

calibration of control valve—this
section

CleanAsphalt System Daily
Disassemble & CleanAsphalt SprayWand Valve Weekly or as needed — by dismantling and

scrubbing with cleaningsolvent.
Clean and re-assemble.

Sample The Heat Transfer Oil Looking for no more than 4% acid sample
@ 50, 100, 500, 1000 Hour Intervals

Clean Complete Unit Daily—KEEP THE UNIT CLEAN
Clean The Build-up Under The Screw Conveyor Weekly — MUST BE CLEANED
CheckAll Electrical Connections Monthly
Clean Hydraulic Couplings Weekly —As needed — Always keep

couplings as clean as possible. Dirt
and grit passed through couplings
can cause serious damage to
hydraulic pumps, etc.
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TROUBLE SHOOTING GUIDE

AUTOMATIC PROPANE BURNER SYSTEM

SYMPTOM POSSIBLE SOLUTIONS
(1) Unit does not spark Probe SPARK gap is not set to proper gap (1/8").

Thermostat setting below the actual oil temperature.
The “PUMP” switch is in the“SPRAY” position and the

burner will not ignite while the“PUMP” switch is
thisposition.

Spark board is inoperable -replace spark board.

(2) Unit sparks, but does not light Check all valves to make sure they are open.
Check solenoid valves to insure proper opening and

closing.
Check for debris in the orifice of the burner torch for

blockage.
Check for debris in the orificed first (left) solenoid valve.

(3) Unit lights on low pressure but Check for debris in the orifice of the burner torch for
won’t reach high pressure blockage.

Check for debris in the orificed first (left) solenoid valve.
Make certain that the orificed first (left) valve opens 10
seconds from start to ignition. If not,
replace solenoid top or 10 second relay.
Check regulator for 10 p.s.i. output.

(4) Unit lights, goes to high pressure, Probe is improperly placed in front of the flame - re-adjust
but will not stay “LIT” probe so that approximately
1" of the probe is in front of the flame.

Check to see that probe is in flame.
Check to see that probe is transmitting 50 M.A.

minimum V.D.C. when the probe is hot —If not,
replace probe.

(5) Any other problems Consult factory.

NOTE: THERE ARE 2 WAYS THAT THIS BOARD WILLSHUT DOWN. THE FIRST ONE IS WHEN
THERE ISA7 SECOND DELAY BETWEEN THE TIME THE FLAME STOPSAND THE “RED” LIGHT
FLASHES THREE TIMES — THIS INDICATESALOSS OF PROPANE. THE SECOND WAY IS THAT
THE FLAME IMMEDIATELY STOPSAND THE LIGHT IMMEDIATELY FLASHES THREE TIMES —
THIS INDICATES THAT THE FLAME SENSOR SYSTEM IS EITHER GROUNDED OR BROKEN.

THERE ISAFLOW CHART IN THIS SECTION THAT SHOULD EXPLAIN EVERY POSSIBLE
THINGASSOCIATED WITH THIS SYSTEM.
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TROUBLE SHOOTING GUIDE

PATCHINGSYSTEM

SYMPTOM POSSIBLE REMEDY
(1) Hydraulic tools won’t operate Power Take-Off engaged.

“TOOL” switch in proper position.
Engine“KEY” switch is in the “ON” position.
Consult factory.

(2) Asphalt Spray Wand won’t spray Asphalt pump engaged and in spray position.
Deadman hand valve open on wand.
Spray wand plugged—clean wand.
Consult factory.

(3) Electric Heater will not operate Plug properly connected (twist and lock).
50 AMP Breaker in the “ON” position.
Temperature setting correct (must be higher than oil
temperature).
“POWER ON” light burned out (replace with replacement

bulb).
Consult factory.

(4) Hydraulic Breaker won’t operate Power Take-Off engaged
Hydraulic hose couplers connected.
“TOOL” switch in the “OPERATE” position.
Depress Breaker handle valve.
Refer to hydraulic Breaker operating manual.
Consult factory.

(5) Vibratory Plate or Roller won’t operate Power Take-Off engaged.
Consult VibratoryPlate or Roller Information.
Consult factory.

(6) Asphalt Tack Oil Pumping problems Tack Oil hot enough.
Clean Pump.
Consult BulletinTS000 or TS312 in Equipment Bulletin
Section.
Consult factory.

(7) Hydraulic motors & hydraulic system Consult factory.

(8) Hydraulic couplings cannot be connected Release trapped pressure in Breaker byunscrewing couplers
Move the “TOOL” switch back to neutral to release
pressure trapped in system to bleed down.
Consult factory
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(9) Hydraulic Breaker heats up when used Slow engine R.P.M. down to 10 G.P.M. of flow at flow
meter
Consult factory

(10) Control valve “squeals” Check pressure relief setting (2150 psi).
Consult factory

(11) Screw Conveyor will not turn. Hydraulic Doors are OPEN - CLOSE the doors
Engage P.T.O.
Move the “CONVEYOR” switch to “Dispense”.
Material may be “packed” around Screw Conveyor —

Therefore, reverse Screw Conveyor
momentarily—

then back to the “Dispense” position.
Consult factory.

(12) Screw Conveyor turns but does Material is most likely bridged — useAnti- Bridge Bar
dispense material.

Consult factory.

(13) Hydraulic oil becomes “HOT” Consult factory
DO NOT CONTINUE TO OPERATE.

NOTE: MOST PROBLEMSASSOCIATED WITH THE PATCHINGOPERATIONARE OPERATOR
ERROR OR LACK OF OPERATOR TRAINING.AFTER READINGTHIS MANUAL, WATCHINGTHE
TRAININGVIDEO TAPE, “PLEASE” CONSULT WITH THE FACTORY“BEFORE”ATTEMPTINGTO
MAKEANY GUESS TYPE REPAIRS. WE WILLSAVE YOU TIME, ENERGY,AND MONEY.
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TROUBLE SHOOTING GUIDE

SANDER

SYMPTOM POSSIBLE SOLUTION

(1) Screw Conveyor will not deliver sand P.T.O. engaged.
Sander control in full “ON” position.
Clean the Screw Conveyor trough beneath the screw

conveyor

(2) Screw Conveyor will deliver sand but Turn the sander control “ON” and “OFF”
spinner does spin (foreign object rapidly for 2 or 3 times to discharge a large piece
lodged in the Screw Conveyor) of material which will free up the spinner

(3) Screw Conveyor and spinner operate Material is bridged or frozen.
but no material discharges Open hydraulic doors and break sand loose until it feeds.

Once broken it should continue feeding properly.
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DRAWING PART NUMBER IDENTIFICATION FOR MAIN BODY
1. Main Body
2. Asphalt Mix Hopper (Bin)
3. Asphalt Tack Oil Tank (reservoir)
4. Radiant Heat Transfer Oil Tank Reservoir
5. Propane Burner Retort Tube
6. Propane Burner Retort Tube Exhaust Stack
7. 350,000 BTU Propane Burner
8. 34 Gallon Horizontal Propane Tank
9. 10 lb. Vapor Propane Regulator
10. Propane Bottle Shut-off Valve
11. Orificed Propane Solenoid for the Main Burner
12. AsphaltTack Oil CleaningValve
13. 6" X 2/3 Pitch (4" spaced flights) Screw Conveyor (auger)
14. Rear Screw Conveyor Support Bracket
15. Screw Conveyor Directional Control Switch
16. Anti-Bridge Bar Control Switch
17. Asphalt Tack Oil Pump Control Switch
18. Hydraulic Power Tool (breaker) Switch
19. Hydraulic Door Control Switch
20. Propane SafetyShut-off Solenoid Valve for the Main Burner
21. Asphalt Tack Oil Fill Spout
22. Radiant Heat Transfer Oil Fill Spout
23. Hydraulic OilTank
24. Hydraulic SuctionValve & Strainer
25. Hydraulic Discharge Filter
26. 6 Bank Open Center Hydraulic Solenoid Control Valve
27. Screw Conveyor Hydraulic Motor
28. Front Screw Conveyor Motor Bracket
29. Tack Oil Pump Hydraulic Motor
30. Tack Oil Pump Pipe & Hose
31. Radiant Heat Transfer Oil Temperature Thermostat
32. Asphalt Tack Oil Pump
33. Anti-Bridge Hydraulic Motor
34. FrontAnti-Bridge Motor Bracket
35. Asphalt Tack Oil SprayWand
36. 4 Bolt 1 1/2" Flange Bearing
37. Radiant Heat Transfer Oil Thermostat Probe
38. Radiant Heat Transfer Oil Thermostat Probe Box
39. Rear Tail Light (2 required)
40. Electrical Control Box (2 required)
41. 250,000 BTU Hand Propane Torch
42. Radiant Heat Transfer Oil DigitalTemperature Gauge
43. Front Screw Conveyor (auger) Drive Shaft
44. Mud Flaps (2 required)
45. Hydraulic BreakerTool Holder
46. Step Fenders (left & right)
47. Screw Conveyor (auger) Trough
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48. Diesel SprayTank
49. Hydraulic Tank Sight Gauge &Thermometer
50. Hydraulic Tool Pressure Flow Meter
51. Hydraulic Tool Pressure Return Lines
52. Hydraulic Door Cylinder
53. HydraulicLiftPlatform
54. Hydraulic LiftPlatform Cylinder
55. Rear Radiant Heat Transfer Oil Heat Flow Control Valve
56. Front Radiant Heat Transfer Oil Heat Flow Control Valve
57. Hydraulic Lift Control Box
58. Radiant Heat Transfer Oil Dip Stick Level Indictor
59. Asphalt Tack Oil Dip Stick Level Indicator
60. Asphalt Tack Oil Temperature Gauge
61. Hydraulic Control Panel & Switches
62. Hydraulic Doors
63. Remote Throttle Cable
64. Asphalt Tack Oil SprayWand Deadman Valve
65. Asphalt Mix DeliveryChuteAssembly
66. 240 Volt 9 K.W. Electric Heater
67. Hydraulic Lift Platform SafetyCheckValve
68. Hand Propane Torch Manual Shut-off Valve
69. Diesel Fuel Hose Reel
70. Anti-Bridge Bar Section (2 required)
71. Hydraulic ToolTwin Hose Reel
72. Asphalt Tack Oil Hose Reel
73. 10 Gallon Waste Oil Tank (built into the right fender)
74. Asphalt Tack Oil Check Valve
75. Hydraulic Breaker (72# standard)
76. Hand Propane Torch Safety Shut-off Solenoid Valve
77. SandingChuteAssembly
78. Sanding Chute Motor
79. Sanding Chute Hoses
80. Anti-Bridge Bar Center Support Shaft
81. Anti-Bridge Bar Center Support Bearing
82. Asphalt Tack Oil Motor Coupling
83. Diesel Fuel Hand SprayWand
84. Screw Conveyor (auger) Motor Coupling
85. Anti-Bridge Bar Motor Coupling
86. Anti-Bridge Bar Front Drive Shaft
87. Waste OilTank Fill
88. Waste Oil Tank Drain for theAsphalt Tack Oil SprayWand
89. Asphalt Tack Oil SprayWand Nozzle
90. Trash (spoils) Bins
91. Hydraulic DirectionalArrow BoardAssembly
92. Hydraulic DirectionalArrow Board Lens Hood (20 required)
93. Hydraulic DirectionalArrow Board DisplaySection (4 required)
94. HydraulicArrow Board Cylinder
95. Strobe Light



Thermo-Lay Owners Manual Page 27

96. Propane Tank Remote Gauge
97. Propane Tank Remote Fill BoxAssembly
98. Propane Tank Remote FillAdapter
99. Diesel Pump
100. Hydraulic Door Clearance Light
101. Hydraulic Door Hinge Rubber
102. Hydraulic Door Seal
103. Hydraulic DoorHingeAssembly
104. Hydraulic Door Guide RollerAssembly
105. Clearance Light (red-rear & amber-front)
106. Screw Conveyor (auger) Rear Shaft
107. Diesel Tank Fill Spout
108. Propane SafetyShut Down Light
109. Radiant HeatTransfer Oil Fill Vent
110. AsphaltTack Oil Fill Vent
111. Anti-Bridge Bar Rear Shaft
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Parts List for Electrical Drawing for UD 425-120

ITEM DESCRIPTION SPECIFICATION PART NUMBER

1. On-Off-On Switch 10Amp-DPDT 5592
2. Thermostat 0-550 degrees Digital NMD-ANT-TTC-151-R
3. Solenoid Vlave Orficed 12 Volt DC 6 Watt !/4" (53) LPG-7008B-D-53
4. SolenoidValve 12 Volt DC 6 Watt 1/4" LPG-7008B-12V
5. SolenoidValve 12 Volt DC 6 Watt 1/4" LPG-7008B-12V
6. TerminalBlock 8 Lug 10Amp 250 Volt 89-081
7. 10 Second Time Relay On Delay 12 VDC NMD-APC-841B
8. Printed Circuit Board Spark EmittingUnit 05-306436-753
9. SafetyShut Down Light 12 Volt Red Lens 9001-OR-12
10. Ignitor ProbeAssembly High Voltage Spark Sensor 22-100000-540
11. Elec. Heater Contactor 240 Volt AC - 240 AC 50 AMP 8910-LO-2/240
12. Spark Wire High Volt-Wire 25KVDC 250 C 05-125948-148
13. Elec. Heater Power “On” 240 VoltAmber Color 9001-KP-7
14. Elec. Heater Outlet 240 VoltAC 50 Amp 7968
15. Diesel Pump 12 Volt DC OE-40100
16. Electric Heater 9 KW NMD-CRMLX-9KW
17. Electric Heater Switch 10Amp-SPST 5591
18. Asphalt Pump SafetyRelay 12VDC-DPDT K10P11D15
19. 12 Volt DC Battery (Truck Power Supply)
20. Propane Fuel Gauge 2" dia. 12 volt DC E-to-F NMD-LPG-2647
21. Thermometer 0-550 Degrees Digital NMD-ANT-TTD-1510060
22. SolenoidValve Relay 12 Volt DPDT Relay K10P11D15
23. 2Amp Rectifier 12 Volt DC Rectifier 2Amp D-A-31234
24. Hand Propane Torch Switch 10Amp-SPST 5591
25. Rectifier SupplyRelay 12VDC-DPDT K10P11D15
26. Electric Heater 12 Volt Relay 12VDC-DPDT K10P11D15
27. Thermocouple 2 Lead 72" long 1/4" dia. NMD-EM-G706J
28. Thermocouple 2 Lead 72" long 1/4" dia. NMD-EM-G706J
29. NightTempTimer NightTemperatureTimer NMD-EC7001
30. Hand Propane Torch Switch 10 Amp - SPST 1TL1-2
31. Propane On-Off-On Switch 10 Amp - 4PDT 4TL1-1
32. Hopper Clean Switch 10 Amp - SPST 1TL1-2
33. NightTempTimer Relay 12VDC-4PDT KHAU-17D11-12
34. Hopper Cleaning Pump12VDC-3GPM NMD-SHRFLW
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DRAWING PART NUMBER LIST FOR MAIN BODY DRAWINGS

ITEM DESCRIPTION PART #

1. Main Body NMD-425-120MB
2. Asphalt Mix Hopper Bin Included Main Body
3. Asphalt Tack Oil Tank NMD-TOT-120
4. Radiant HeatTransfer Oil Reservoir Included Main Body
5. Propane Burner Retort Tube NMD-RET-U
6. Propane Burner Retort Tube Exhaust Stack NMD-NEST-2
7. 350,000 BTU Propane Burner LBW-L-BRTHA-350
8. 34 Gallon Horizontal Propane Tank MAN-676474-34
9. 10# Vapor Propane Regulator R300/21
10. Propane Bottle Shut-off Valve MAN-MULTI
11. Orificed Propane Solenoid Valve LPG-7008B-D-69
12. Asphalt Tack Oil Cleaning 3-WayValve NMD-TOT-CLN-VLV
13. 6" X 2/3 Pitch Screw Conveyor NMD-LPSC-4-9/10
14. Rear Screw Conveyor Support Bracket NMD-SC-RER-SUP-BRKT
15. Screw Conveyor Control Switch 2TL1-5-MS24524-31
16. Anti-Bridge Bar Control Switch 2TL1-7-MS24524-27
17. Asphalt Tack Oil Pump Control Switch 2TL1-5-MS24524-31
18. Hydraulic PowerTool Control Switch 2TL1-5-MS24524-31
19. Hydraulic Door Control Switch 2TL1-7-MS24524-27
20. Propane SafetyShut-Off Solenoid Valve LPG-7008B
21. Asphalt Tack Oil Fill Spout Included in Tack Tank
22. Radiant Heat Transfer Oil Fill Spout Included in Main Body
23. Hydraulic OilTank NMD-HYD-TNK-30
24. Hydraulic SuctionValve & Strainer TM-25-RV5
25. Hydraulic Discharge Filter FSP-2121-EDNN
26. 6-Bank Hydraulic Control Valve DRVT-6-12V
27. Screw Conveyor Motor CHAR-LYNN-109-1106
28. Front Screw Conveyor Bracket NMD-SC-MTR-BRKT
29. Asphalt Tack Oil Pump Motor CHAR-LYNN-104-001
30. Asphalt Tack Oil Pump Pipe & Hose NMD-TOPH-12
31. Radiant HeatTransfer Oil Thermostat NMD-ANT-TTC-151-R
32. Aspahlt Tack Oil Pump HL432B
33. Anti-Bridge Bar Motor CHAR-LYNN-104-1143
34. Anti-Bridge Bar Motor Bracket NMD-ABB-FRNT-MTR-BRK
35. Asphalt Tack Oil SprayWand NMD-TOT-SPRY-WND
36. 4-Bolt Bearing (Screw Conveyor, FC-425-X-1.5

Anti-Bridge Bar)
37. Radiant Heat Transfer Oil Thermostat Probe NMD-EM-G706J
38. Thermostat Probe Box NMD-HOF-4X4X4
39. RearTail Light 77VAG-02122
40. Electrical Control Box NMD-HOF-10X8X6
41. 250,000 BTU Hand Torch VT-2.5X30
42. Radiant Heat Transfer Oil Temperature Gauge NMD-ANT-TTD-1510060
43. Front Screw Conveyor Drive Shaft NMD-SC-FRT-DRV-9.5
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ITEM DESCRIPTION PART #

44. Mud Flaps (Each) NMD-SYM-GRAY
45. Hydraulic Breaker Holder Included on Hydraulic Lift Platform
46. Step Fenders (Each) NMD-RHF & NMD-LHF
47. Screw Conveyor Trough Included Main Body
48. Diesel SprayTank NMD-18G-DFT
49. HydraulicTank Sight Gauge FSA76-1.1/T12
50. Hydraulic Tool Flow Meter HEDLND-686-213
51. Hydraulic Tool Pressure & NMD-HYD-PRS-FL-HS

ReturnLines NMD-HYD-RTN-FL-HS
52. Hydraulic Door Cylinder PMC-5408
53. HydraulicLiftPlatform NMD-HCLG-24
54. Hydraulic LiftPlatform Cylinder SAE-9024
55. Rear Radiant Oil Transfer Valve NMD-TOT-RDNT-VLV
56. Front Radiant Oil Transfer Valve NMD-TOT-RDNT-VLV
57. Hydraulic Lift Control Box NMD-HYD-LFT-CNTRL-BX
58. Radiant Oil Dipstick Level Indicator NMD-RODS
59. Aspahtl Tack Oil Dipstick NMD-TOT-DP-STK
60. Asphalt Tack Oil Temperature Gauge NMD-ANT-TTD-1510060
61. Hydraulic Control Panel NMD-HOF-1033
62. Hydraulic Doors MSID-4
63. Remote Throttle Cable 307141-0-300
64. Asphalt Tack Oil SprayWand Deanman Valve NMD-TOT-WND-VLV
65. Asphalt ChuteAssembly NMD-ACA
66. 240-Volt 9 K.W. Electric Heater NMD-CRMLX-9KW
67. Hydraulic Lift Platform CheckValve NMD-HYD-LFT-VLV
68. Hand Propane Torch Manual Shut-Off Valve WE-V-218
69. Diesel Fuel Hose Reel NMD-DFHR-SB3B1-02
70. Anti-Bridge Bar Section NMD-ABB-6-51
71. Hydraulic Tool Hose Reel NMD-HTHR-SF5E2-07/05
73. 10 Gallon Waste Oil Tank Built into the right fender
74. Aspahlt Tack Oil Check Valve NMD-TOT-CHK-VLV
75. Hydraulic Breaker (72# standard) BR72125
76. Hand Propane Torch Shut-Off Solenoid Valve LPG-7008B
77. SandingChuteAssembly NMD-SNDR-CHUT-ASS
78. Sanding Chute Motor Char-Lynn- 101-1025
79. Sanding Chute Hoses NMD-SNDR-HS
80. Anti-Bridge Bar Center Support Shaft NMD-ABB-CNTR-SUP-14
81. Anti-bridge Bar Center Support Bearing CL-25-x-1.5
82. Asphalt Tack Oil Motor Coupling NMD-LO-95-C
83. Diesel Fuel Hand SprayWand NMD-DFT-SPR-WND-C
84. Screw Conveyor Motor Coupling NMD-SC-DRV-20K
85. Anti-Bridge Bar Motor Coupling NMD-ABB-DRV-16K
86. Anti-Bridge Bar Front Drive Shaft NMD-ABB-FNT-DRV-10
87. Waste OilTank Fill Built into the right fender
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ITEM DESCRIPTION PART #

88. Waste Oil Tank Drain for SprayWand Built into the right fender
89. Asphalt Tack Oil SprayWand Nozzle H3180-5015
90. Trash (spoils) Bins NMD-TRSH-BN
91. HydraulicArrow BoardAssembly NMD-HYD-ARWBRD-ASS
92. HydraulicArrow Board Lens Hood 2001773
93. HydraulicArrow Board DisplaySection 3002100
94. HydraulicArrow Board Cylinder PMC-5436
95. Strobe Light WHLN-800A
96. Propane Tank Remote Gauge NMD-PRPN-GA
97. Propane Remote Fill BoxAssembly NMD-PRPN-BX
98. Propane Tank FillAdapter NMD-PRPN-FLA
99. Diesel Pump OE-40100
100. Hydraulic Door Clearance Light 65A-05122
101. Hydraulic Door Hinge Rubber NMD-HYD-DR-RBR-KT
102. Hydraulic Door Seal NMD-HYD-DR-SEAL-KT
103. Hydraulic DoorHingeAssembly NMD-HYD-DR-HNG-ASS
104. Hydraulic Door Guide RollerAssembly NMD-HYD-DR-RLR-ASS
105. Clearance light 65A-05132 (amber) 65-05122(red)
106. Screw Conveyor Rear Shaft NMD-SC-RER-SUP-14.5
107. Diesel Tank Fill Spout Included in the diesel tank
108. Propane SafetyShut Down Light SQ-D-9001-OR-12
109. Radiant HeatTransfer Oil Fill Vent NMD-YEL-FL-VNT
110. AspahltTack Oil Fill Vent NMD-TOT-FLL-BRTHR
112. Anti-Bridge Bar Rear Shaft NMDABB-RER-SUP-8
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Warranty
(1) Northwest Manufacturing & Distribution Inc. warrants each Thermo-lay and/or it’s factory

made components for a period of 12 months against Faulty Material, Faulty Assembly, and
Faulty Workmanship. Faulty Material is defined as a material with internal flaws or porous
metals. Faulty Assembly is obvious; and includes loose nuts and bolts, poor alignment and/
or use of damaged parts in the assembly process. Faulty Workmanship includes the correct
tolerance produced by the manufacturer (such as over or under tolerance of a bore or
bearing fit), obvious mismatch of mating parts, and faulty welds.

(2) This warranty does not cover repairs which are due to negligence, abuse, improper
operation, accidents, ordinary wear and tear, lack of cleaning, or machine and/or parts that
have been modified without written authorization from Northwest Manufacturing &
Distribution Inc.

(3) This warranty does not cover pre-delivery or minor adjustments that need to be made
during the warranty period.

(4) This warranty commences on the date that the machine is delivered to the end customer.

(5) Under this warranty, all replacement parts covered by an authorized warranty will be
shipped at no charge and prepaid via common carrier (shipment by air excluded).

(6) Authorized returned parts may be shipped to the manufacturer collect by common carrier.

(7) Travel time, down time, or overhead are not recognized at any time as a warranty cost.

(8) All warranty work must be performed by a authorized dealer or with written factory
authorization.

(9) Many times a warranty does not clearly state which parts are covered by the manufacturer
of the machine. To clarify which parts are considered Northwest Manufacturing &
Distribution Inc.’s warranty parts, use the following outline:

(a) All brackets, all steel formed parts.

(b) All piping and welds.
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Secondary warranty parts are the responsibility of the original manufacturer and are those
parts furnished in connection with the Thermo-Lay products. However, Northwest
Manufacturing & Distribution Inc. will assist in obtaining adjustments and/or replacements
of such equipment or parts when applicable. The following is a rough outline of some of
these parts:

(a) Hydraulic pumps, motors, control valves, hoses, filters, etc.

(b) Asphalt pumps, bearings, valves, etc.

(c) Vibratory plate compactors, rollers, hydraulic breakers, etc.

NOTE: All hydraulic systems which supply hydraulic fluid to the Thermo-lay are the
responsibility of the respective original manufacturer. If no authorized hydraulic service outlet
is in your area, Northwest Manufacturing & Distribution Inc. will provide information of the
nearest service location to you upon your request.

(10) Any warranty problems reported or claims filed 30 days after the actual date of defect,
will not be authorized for warranty.

(11) This warranty is in lieu of all other warranties expressed or implied warranties of
merchantability or fitness for a particular purpose and liability for special or
consequential damages.
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OPERATINGINSTRUCTIONS FOR THE INTELI-TEMPTEMPERATURE TIMER/CONTROLLER

The “INTELI-TEMP “NIGHT TEMP TIMER” is designed to control the night time thermostat and turn the electric
heater “ON” and “OFF” to control the non-operating temperature of the asphalt mix. The day temperature will be
regulated by the “DAY" thermostat and will be active when the “NIGHTTEMPTIMER” is “OFF”. Therefore, the
timer settings will ONLY operate the “NIGHTTIME TEMPERATURE”.

Before attempting to set the “ON” and “OFF” times for the “NIGHT TEMP TIMER”, take the time to write down
on a piece of paper, the start and stop times for night time temp and the days that you wish to control the night time
temp. Example: ON at 5:00 PM —OFF at 3:30AM — Mon, Tue, Wed, Thu, Fri . This example will activate the
electric heater ONLY at 5:00 PM and keep the radiant oil at that temperature until 3:30AM, when the electric heater
and propane burner will activate to bring the radiant oil temperature up to the desired “DAYTIME
TEMPERATURE”. If you desire to have just the electric heater raise the “ DAYTIME TEMPERATURE” , place
the propane burner switch in the “OFF” position before leaving the machine. If both the electric heater and propane
burner switches are left in the “ON” position, they will both be activated for “DAYTIME TEMPERATURE”.

KEYPAD DESCRIPTION

RUN Returns timer to the RUN mode. The timer will only control the load when in the RUN mode.
MODE Advances from one programming mode to the next. The order of programming modes is as

follows: Clock Format Select, Run, Set Time, Setpoint Programming, Set Duration 1 and Set
Duration 2. After the last mode, the control will loop back to the Run mode.
> Rolls through the parameter currentlybeing programmed.
ENTER In all programming modes, what is shown in the display is what exists in memory. Pressing the ENTER
Key simply advances to the next parameter to be programmed. (i.e. hours to minutes)

UNDERSTANDINGTHE SETPOINTSAND DURATIONS

Before you begin programming, make sure you understand setpoints and durations.

A setpoint defines the “NIGHT TIME TEMP” operation -“ON” or “OFF”as well as the day(s) which you wish to
control the “NIGHT TIME TEMPERATURE”. For example, to turn the lights on at 8:00A.M. each day of the
week, a setpoint like this would be required. ON, 8:00A.M., Mon-Tue-Wed-Thur-Fri-Sat-Sun. Setpoint
programming provides built-in skip-a-day capability; to skip and day(s), simply do not add the day(s) to the setpoint.

The “NIGHT TEMP TIMER”provides two independent duration events (DUR and DUR2) in addition to the ON
and OFF event types. AnON event energizes the load at a given time; the load remains ONuntil an OFFevent is
reached. Aduration event energizes the load at a given time for a given period of time (anywhere from 1 - 59 seconds).
The relay de-energizes at the end of the duration; therefore, no OFF event is required to end a duration event.

Programming durations is explained as part of the programming instructions on the following pages.
PROGRAMMING INSTRUCTIONS
These timers initiallypower up in the Clock Format Select mode. This mode is only accessible once. If the clock
format needs to be changed, the timer will have to be reset. To reset the timer, insert a pointed object into the reset hole
to the right of the display.
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CLOCK FORMAT SELECT mode
STEP KEY DESCRIPTION

1. Apply power to timer. Control displays 12 Hr, indicating 12 hour
clock format.

2. > Toggles between 12 hour (AM/PM) and 24 hour (17:00 = 5:00
P.M.) clock formats choose the format desired.

3. ENTER Advances to RUN mode

SET TIME mode
STEP KEY DESCRIPTION

1. MODE Advances to SET TIME mode. Control displays time with hours
flashing. TOD is also displayed to indicate the Time of Day is
being set.

2. > Advance to current hour.
3. ENTER Minutesbeginflashing.
4. > Advance to current minute.
5. ENTER Dayof week begins flashing.
6. > Advance to current day of week, then go directly to setpoint in

programming mode below.

SETPOINT PROGRAMMING mode
(Refer to Understanding Setpoints)

STEP KEY DESCRIPTION

1. MODE Advances from the SET TIME mode to the SETPOINT
PROGRAMMING mode. The timer displays “1” at botton of
display and “—:—”. The “1” indicates that the first 16 setpoints is
being programmed. The dashes indicate that this setpoint is clear.

2 ENTER Display shows “SU” and “no”. This indicates that Sunday is not
included in the setpoint.

3. > Display toggles between “YES” and “no”. If the event is desired for the
particular day select “YES”, if not select “no”. Then go to step 4.

4. ENTER Display shows “MO” and “no”. Repeat steps 3 and 4 to select which
day(s) to include in the setpoint. After programming Saturday, the
display will show the setpoint with the hours flashing. Dashes in the
hour location indicate that the setpoint is still clear.

5. > Advance to desired hour.
6. ENTER Minutesbeginflashing.
7. > Advance to desired minute.
8. ENTER Event typebegins flashing.
9. > Display toggles through event types (ON,OFF, DUR and DUR2).

Choose the type of event desired.
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10. ENTER Advances to the second setpoint. Repeat steps 2 through 10 to program
additional setpoints. When all setpoints required, are programmed,
advance to the next step. If duration lengths need to be programmed skip
step 11 and go to set durations.

11. RUN Returns to the RUN mode when programming is complete.

TO REVIEW SETPOINTS
STEP KEY DESCRIPTION

1. MODE Advances from RUN mode to SET TIME mode. (TOD displays.)
2. MODE Advances from SET TIME mode toSET POINT

PROGRAMMING mode. The control will display the first setpoint
( 1 displays at bottom). To modify the setpoint go to step 2 of the
SETPOINT PROGRAMMING mode instructions.

3. > Advances through the remainingsetpoints.
4. RUN Returns to RUN mode when done reviewing setpoints.

OVERRIDE (OVR)

Manual override is used to override the “NIGHT TIME TEMPERATURE”. To initiate override, press OVR
(ENTER) key while in theRUN mode. Even though the override is activated the timer continues to keep the “ON”
time, pressing the override again will return the timer to it’s programmed mode. This action is called a toggle. The
override may be toggled back and forth between “DAY” and “NIGHT”.An example would be: a 5:00 PM “ON”
time to initiate the “NIGHTTIME TEMPERATURE”which would need to be overridden to continue to use the
propane burner at the “DAYTIME TEMPERATURE” while working late. When the late job is completed, toggle
back the override (OVR) to the “ON”position.

TROUBLE SHOOTING TIPS

PROBLEM SOLUTION

Nothing happens when a setpoint Review programmed setpoints making sure
occurs to turn the load ONor OFF. the day has not been skipped.

You wish to clear the control’s memory Depress the reset switch to the right of the
and start over. display.

Manual override does not work. Check the load for proper wiring.
Remember, the contacts on these units only

switch what is applied to them.

BlankDisplay Check input power source. Insure proper connection.

Control does not operate after If programmingwas performed (changing
programming. clock time or entering a setpoint) the control will not
update itself. Press the ENTER key and override the load until the

next scheduled setpoint.
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Auto-Clean
Hopper Cleaning System
Operating Instructions

TheAuto-Clean Hopper Cleaning System was designed to allow for complete hopper coating of a release agent or
cleaning fluid from ground level byactuating a toggle switch, which sprays the cleaning fluid for 25 seconds. The
Thermo-Lay TS-20 release agent is recomended as the fluid for this hopper cleaning system because it is a
biodegradable fluid that is designed to penetrate the asphalt and adhere to the steel surfaces inside the hopper, while not
allowing another substances to adhere to this release agent. The result is a friction reducing surface that repells the
asphalt causing easier operation and less wear on the screw conveyor and hopper. We realize that you may opt to use a
substitute fluid, such as a citrus based cleaning fluid. Keep in mind that diesel fuel in the hopper may appear to clean the
components, but the reality is that the diesel fuel dillutes the asphalt and accelerates the baking process of the asphalt,
turning it into coke or carbon. The TS-20 fluid does nothing to the asphalt and therefore does not cause baking to
occure. Some citrus based solvents will dilute the asphalt and also retard the baking process, but since there are so
many fluids on the market, it is impossible for us to make a good recomendation.

1. Make certain that theAuto-Clean Hopper Cleaning tank is full of fluid.

2. Move theAuto-Hopper Cleaning switch to the "ON" position. The fluid will spray for 25 seconds and stop
automatically. If more fluid is desired, move the switch to the "OFF" position for a few seconds and then reset it
back to the "ON" position for another 25 seconds of fluid.

There is a filter on the discharge side of the pump to stop anysmall contaminate particles from plugging up the
orifice of the spray bar nozzles. It may be necessary to occationally check the spray pattern inside the hopper for
plugged nozzes. The nozzles may be removed for cleaning, should the need arrise.

The propane burner will temporarily stop burning when the pump is spraying.After the pump has stopped
spraying, the burnerwill automaticallyre-ignite.
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Asphalt and Tack Oils
ASPHALT

Asphalt is man’s earliest organic engineering material. Its use as an adhesive and waterproof material dates back to the dawn
of civilization. It is still used for these purposes today; huge quantities are employed in road building, roofing and various types of
,repair work where its waterproofing qualities are required. It is also used in minor quantities in rubber and adhesive compounds, rope
sizing, insulation, etc. The words “bitumen” and “asphalt” are often confused. To eliminate this confusion the ASTM established the
following definitions:

BITUMENS: Mixture of hydrocarbons of natural or pyrogenous origin, or combinations of both, frequently accompanied by their non-
metallic derivatives, which may be gaseous, liquid, semi-solid or solid and which are completely soluble in carbon disulfide.

ASPHALT: A dark brown to black cementitious material, solid or semisolid in consistency, in which the predominating constituents are
bitumens, which occur in nature as such, or are obtained by refining petroleum.

The general connotation of asphalt implies also the crude mixture of bitumen with adventitious impurities, such as silt, clay, or
mineral matter. Another term commonly used is natural asphalt. This is asphalt containing impurities as found in nature, (Cuban,
Trinidad, etc.) Ocasionally the term natural bitumens is used. These are wurtzilite, gilsonite, imposnite, elaterite, and grahamite.

One of the largest deposits of asphalt is the tar sands of Canada. Recent estimates give the area of 30,000 square miles,
estimating a reserve of this asphaltic oil, or liquid asphalt, as somewhere between 200 and 300 million barrels. It is also found in
California, Mexico, Trinidad, Venezuela, Iran and other oil bearing regions.

COMMERCIALASPHALTS

There are six commercial types of asphalt in use today. They differ as to their origin, purity and chemical constitution.

(1) The natural asphalts of high purity are often designated as “natural bitumens” (gilsonite) -usually mined as a solid and used mostly
in special lacquers in the insulation field.

(2) The natural impure asphalts are those such as Trinidad and Bermudez Lake and small amounts of Cuban asphalt. Trinidad asphalt
contains about 34% of fine colloidal clay, lava and other mineral matter.

(3) Petroleum or oil asphalts - The latter have been designated as artificial asphalts. These constitute by far the largest quantity of
asphalts used today. In the vacuum and steam distillation of asphaltic base petroleum, crude oil is reduced to the penetration or
hardness various specifications. This produces a so-called “straight run” or paving asphalt. Soft or fluid residues are also produced by
this method and are termed flux.

(4) Roofing or “blown” asphalt- Following the above “straight run” asphalts in value and in quantities consumed are the “blown” type,
made by oxidation of a “straight run” petroleum residue or flux. OxiPation is carried out by the use of air at 4500 to 6000 F. obtaining
roofing as specialty asphalts, usually of rubber or gel character.

(5) Cracked Asphalt -Cracked asphalts are a by-product in the oilcracking operations. The fluid residuum or cracking coal-tar as a by-
product, is used in the form of road oils, or is steam reduced to a hard consistency. These materials are characterized by high
susceptibility to temperature change.

(6) Asphalt Emulsions -Emulsions of asphaltic bitumen have wide applications in fields where the principle requirement is the
production of water-repellent surfaces. Thus the emulsions of asphaltic bitumen are employed in road construction, (probably the most
important application) in roofs, and floors, for paper and fabric impregnation,electrical and heat insulation, and as binders for other
insulating materials, such as cork or asbestos. They are also used as binders for charcoal briquets and carbon electrodes.

This bulletin will describe some of the most common asphalts and their uses in industry. Not all six types will be described in
detail, however. one of the most importanat types is No. 6, “Asphalt Emulsion” and we will discuss this one first.

ASPHALT EMULSIONS
Asphalt emulsions are dispersions of very small drops of asphalt in an aqueous medium. The droplets usually range in
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diameter from 1 to 5 microns, (1 micron equals 0.001 mm.). Asatisfactory emulsion is smooth in appearance, usually brown in color.
Emulsions were originated commercially during the first decade of the twentieth century and are used in road building and maintenance,
soil stabilization and for various other special uses where cold applications of asphalt are desired.

Asphalts of a fairly wide range of consistency can be emulsified but most commercial road building emulsions are made from
materials of 100 to 200 penetration at 770 F. For certain industrial and specialized uses, harder asphalts are sometimes used; when such
asphalts are processed it is frequently difficult to obtain a uniform stable product.

CLAY EMULSIONS: Clay emulsions include all asphalt emulsions prepared with an aqueous dispersion of a mineral. The most widely
used material is a special type of clay known as bentonite, which possesses remarkable colloidal properties.

Many mineral powders of mixtures have been patented as suitable emulsifiers for asphalt. Among these are dry coal, oil shale,
Portland cement, gelatinous metallic oxides with asbestos, and phosphate minerals.

Asphalt emulsions made with bentonitic clay, when applied to a solid surface and exposed to the air, dry from the bottom up,
not from the top down as in the case of anionic systems. Since the skin of asphalt is not formed on the surface, the setting and drying
of the emulsion is rapid. The clay left in th asphalt after the water has evaporated results in a film which has improved rheological
properties. The presence of the clay in the bitumen may result in increased water imbibition by the asphalt during service.

ANIONIC EMULSIONS: The term anionic emulsion arises from the fact the surfaces of the asphalt droplets carry negative charges. In
these systems the particles are spherical and small in size compared to those in the clay-type.

Many different soaps and surface active materials have been used in aqueous dispersions or solutions for the preparation of
anionic emulsions. The aqueous emulsifying solution is usually formulated to possess an alkalinity of PH 9 to 11. Sodium and
potassium soaps prepared from the by-products of rosin refining, and the soaps of various complex high molecular weight organic
acids, are used extensively. To make a stable anionic emulsion, it is necessary for some colloidal material to be associated with the soap
added to the aqueous dispersion. Casein and other vegetable protein dispersed in the alkaline aqueous phase are used commercially.

The term “inverted emulsion” is used to designate a system that has asphalt as the external and water as the internal phase.
Usually these are emulsions of water in asphaltic cutbacks and contain considerable amounts of emulsifier. When such emulsions are
diluted with water an asphalt- in-water system containing various small drops of asphalt will form. Inverted emulsions are not of much
commercial importance at the present time.

CATIONIC EMULSIONS -A new type of emulsion was added to the industry recently. This system, in which the surfaces of the
asphalt drop carry a positive charge, offers several attractive properties. It was noted above that ‘the water phase of the anionic
emulsion is alkaline. The opposite is true for cationic emulsion. Since one type is alkaline and the other acidic, the blending of the two
will result in immediate coalescence of the asphalt particles. The manufacturer of both types must handle and store each type
separately.

Cationic emulsions have an unusual ability to adhere and hold together even “difficult” types of aggregate. Cationic
emulsions show a rapid initial set, a property of great practical importance, since it minimizes loss resulting from rainfall. One danger in
the use of anionic-type emulsions is the washing of the emulsions from the stone by rainfall before the asphalt has coagulated and
adhered to the stone surface.

The deposition of the asphalt globules into a surface from a cationic emulsion takes place in startling contrast to the anionic
variety. The “break” of cationic emulsions is primarily a chemical phenomenon, because of the natural attraction or substantivity of the
cationic agent and begins to take place at the moment of contact. Surface and atmospheric conditions have little effect on the adherent
properties of the cationically treated asphalt. The presence of moisture on a surface is no deterrent to adhesion.

Any discussion concerning the stability of an asphalt emulsion must consider the following circumstances. Are we referring to
breaking the emulsion because of (1) loss of water, (2) chemical reaction, (3) agitation, (4) heating, (5) freezing? Are we concemed with
stability in storage, during transport, or of stone or some other solid surface?

The stability of an asphalt emulsion (resistance to coagulation of droplets of asphalt) depends upon a number of factors, each
may assume a greater or lesser degree of importance depending on the kind of emulsion.

The consistency of asphalt emulsions is governed principally by (1) the asphalt content, (2) asphalt particle size and size
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distribution, (3) nature of lyosphere surrounding the asphalt droplet. Viscosity of an emulsion decreases with dilution or decreases in
asphalt content. Herein lies one of the values of asphalt emulsion in commercial use. The high viscosity emulsion can be quickly, easily
and economically reduced to it, lower and more workable consistency by the addition of water. The dilution of emulsion can be
controlled to leave a film of desired thickness on stone or other solid surfaces.

Flow properties of asphalt emulsions are influenced by the size and size distribution of asphalt particles. If the particles are
round and uniform in size, the maximum volume of asphalt that can exist in a system is 74%. This means that such an ideal system
would be composed of 74 parts of asphalt and 26 parts of aqueous solution. In such a solution the asphalt would exist in a tightly
packed arrangement with each sphere in contact with 12 other drops. The particle size distribution has an effect on the viscosity of the
asphalt emulsion and the increase in size distribution of the asphalt drops is found to be associated with low viscosity. Viscosity may
be regulated by processing methods which change particle size distribution without change in asphalt content.

Asphalt emulsions manifesting Newtonian flow are not common. Non-Newtonian flow is exhibited by most asphalt emulsions
and with the flow characteristics of this kind of system, it will be noted that the viscosity decreases as the rate of shear is increased.
This behavior is similar to the phenomenon of “inverted plasticity”. It is believed that this type of flow is limited in the appear- ance of
dilatancy.

The amount of material adsorbed at the asphalt surface, and the quantity of bound water, influence the consistency of an
asphalt emulsion. Variations in viscosity of as much as 35% are obtained for emulsions identical in every respect except the presence of
a small amount of protein stabilizer. It is apparent that the viscosity of the aqueous phase of the asphalt emulsions is of little importance
in the control of asphalt emulsion consistency. The water present influences emulsion consistency only to the extent that it is a diluent
and carries the emulsifier and stabilizer to the surface of the asphalt particle.

The preparation of asphalt emulsions appears to be quite simple. In commercial manufacturing, numerous problems arise.
Originally batch mixes were made, but the trend in recent years has been towards a continuous operation.

If an asphalt is available which lends itself readily to emulsification, a simple paddle-type stirrer may be used. However, such
an apparatus is likely to yield an emulsion of large particle size.

Current commercial procedure involves the use of a rugged type colloid mill. A heavy load is placed on a colloid mill in dispers-
ing an asphalt and the equipment must be rugged enough to withstand the stresses applied.

The Viking pump modified in certain ways, has been successfully used in the preparation of asphalt emulsion. It acts very
much like a colloid mill and is superior to a paddle-type mixer. The pump must be driven with its own power. The size of the pump to be
used as a mixer would be selected in the same manner as a pump for pumping the same quantity of gallons per minute.

The horsepower of a mixing unit depends primarily on the gallons per minute, the rpm of the pump, the nature of the asphalt
emulsion (that is the viscosity), in the same manner that the horsepower of a pump would be selected.

Storage facilities are required for asphalt emulsions which must be maintained in a fluid condition at a temperature
approximately 200 to 2500 F. In some cases saponifiable materials may be dissolved or dispursed in the hot asphalt to expedite the
emulsification. The concentration of the additive is usually maintained in 1 % or less because of the cost.

A tank must also be available for preparation and storage of the emulsifier solution. This aqueous solution will coagulate the
asphalt tive walls were constructed which solution may be used at a temperature of from 180 to 190 degrees F. Sometimes stabilizers or
viscosity regulators are dispersed or dissolved in the emulsifier solution. In other cases, the stabilizer is added to the freshly
manufactured emulsion.

Pumps are used to deliver asphalt and aqueous solution to the mixer or colloid mill. Often it is preferable to route the two
streams through a mixer and then to the colloid mill. Preliminary blending may take place (1) in the single mixer, (2) by passing the
asphalt and the solution simultaneously through a constricted pipe, (3) passing the mixture through a pipe with several right angle
bends. The volume handled depends on the ease with which the asphalt is emulsified, the concentration of the asphalt in the emulsion
and the particle size desired.

There are three general classes of asphalt emulsions commonly used. They are known as RS, rapid setting; MS, medium
setting; SS, slow setting emulsions. There are two viscosity grades of the RS and the MS emulsions. Asphalt emulsions must be
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perfectly homogeneous and able to withstand storage and shipping. Most emulsions must not be subjected to temeratures below 32
degrees F. Because freezing of the aqueous solution will coagulate the asphalt particles.

The following are general uses of the grade of asphalt mentioned:
RS-1 Low viscosity for penetration and surface treatment
RS-2 High viscosity for surface treatment
MS-1 Low viscosity for retread mixes with coarse aggregate
MS-2 Medium viscosity for plant mixers with coarse aggregates
SS-1 For fine aggregate mixes

Application of asphalt emulsions in the field of asphalt emulsions for road building and maintenance is growing steadily. Different
grades of emulsion are used for different kinds of road building,from plant mixes to penetration work and surface treatment. Emulsified
asphalt has been used to stabilize the base under concrete roads.

Special uses of asphalt emulsion are to water-proof masonry and concrete foundations, to waterproof and insulate roofs.
Protection is given to wood and metal surfaces which are subject to atmospheric deterioration and corrosion.

In the dry areas of the United States emulsified asphalt-earth mixtures have been used in the construction of dwellings and
other buildings. Large stabilized blocks are laid together to give a thick wall. In war time, protective walls were constructed which
offered exellent resistance to artillery and machine gun fire. For the same purpose, stabilized sand and soil in sand bags has been
effective; even after the fiber bag has rotted, the coherent mass offers protection. Emulsions have also been used to stabilize sand and
lossley packed soil under structures and railroad tracks. The purpose is to give a flexible mat that will be resistant to movement caused
by underground water.

Much porgress has been made in the field of asphalt emulsions. The application of physical and colloidal chemistry should
result in further advances. The complex arrangement of emulsifier, stabilizer, bound-water surrounding the droplets of asphalt are being
studied. These should prove to be the most useful tool in evaluating the conditions surrounding the dispersed drop of asphalt caused
by the presence of protective colloids, ionized soap, and bound-water. The emulsification of asphalt by supersonic vibrations is being
studied. Improvements in the commercial manufactur of asphalt emulsions and the evaluation of emulsions for particular purposes,
offer a challange of an immediate and practical nature.

The charts on 47 and 48 show the viscosity of the asphalt emulsions in the grades listed by the ASTM.

FILLEDASPHALTS

The previous section of this bulletin has been concerned with asphalt emulsions. This section will discuss the commercial
applications and properties of mixtures of bitumen and pulverized material. It is necessary to consider the properties of the pulverulent
minerals (fillers), and their effect on the rheological properties of filled asphalt. Considerable work has been done in this field, but there
are many opportunities for further investigation and applications.

The evaluation of the pulverized minerals involves first the consideration of their primary properties. These are (1) particle size,
(2) size distribution, (3) particle shape and surface configuration or texture, and the relation of these properties to the secondary
properties of the minerals which are (a) surface area, (b) packing of the particles, (c) void content and the average void size in the
compacted powder. These secondary properties can be related to the consistency and flow characteristics of filled asphalts.

The various theories and methods for evaluating particle size distribution and the secondary properties are very complex and
cannot be properly discussed in this bulletin. Anyone interested should consult the ASTM Symposium on Particle Size Measurements
for complete information.

PARTICLE SHAPE-The evaluation of the particle shape in absolute terms is a difficult matter. It should be mentioned that the shape
may vary for different size particles from a particular powder. Microscopic examination of a powder can give a fairly good idea of the
shape of the particle. The third dimension (thickness) of the particles, can be determined with a fair degree of accuracy by using a
microscope equipped with a micrometer adjustment on the eyepiece. Particle shapes vary from smooth to irregular granules, plates and
fibers, all of which affect the properties of asphaltic mixtures.
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Packing and void contents of the powder are important in determining the effectiveness of the pulverized mineral as a stabilizer
or filler for asphalts. Manegold, Hofman and Solf have made a study of packing of granular materials. They have calculated the void
contents with various types of packing for spheres and arrived at the following values.

Points of Contacts Per Cent of
Between Particles Voids

4 66.0
6 47.6
8 39.5
10 30.2
12 25.9

Any deviation from spheres results in considerable change in the above table.

The most common materials used as fillers for asphalt are limestone, silica, marble, trap rock, soap stone, black slate or
argillaceous silica (sand), diatomaceous earth, gray-green mica, Portland cement, clay, talc and asbestos.

The importance of volume relationship between asphalt and fillers was pointed out by Traxler and Miller in an early paper
concerning the stabilizing effect of mineral powders. A bituminous mixture must be considered as composed of a certain percentage by
volume of bitumen combined with a certain percentage by volume of the mineral or solid.

RHEOLOGICALPROPERTIES
(flow) -A correlation exists between the volume percent of the mineral powder present and the absolute viscosity of a mixture. The linear
relationship between the logarithm of the viscosity and the volume percent of the solids in the viscous mixture has been expressed in
an empirical formula.

When a packed system with enough liquid to more than fill the voids in a closely packed condition is subjected to pressure,
the system expands and the excess liquid is drawn into the system. This behavior of a concentrated suspension is referred to as being
dilatant.

A paper by Jobling and Roberts presents all excellent review of the latest theory concerning dilatancy and thixotropy. All
pastes and powders appear to show some dilatancy, they state. Further research has revealed that the addition of mineral filler to an
asphalt increases its brittle strength.
MIXED FILLERS -Mineral powders of different particle shapes and texture mixed with an asphalt often result in a filled asphalt
possessing superior properties. Desirable flow properties in conjunction with other qualities such as suitable specific gravity, attractive
economics, and resistance to corrosive chemicals, may be obtained. The most common procedure is to blend a powder containing
particles having approximately the same three dimensions with micaceous mineral or fiberous mineral like asbestos.

An example of the practical use of mixed fillers is the recent work on the addition of asbestos to paving mixtures. It appears
that substantial benefits in the form of increased pavement life and performance, with increased maintenance costs, can be achieved by
the addition of 2-3% by weight of a particular grade of asbestos. It is claimed that such a mixture allows the use of (a) greater
proportions of asphalt, (b) gives a tough surface with increased resistance to indentations at high temperatures under heavy load, (c)
are less brittle at low temperatures, (d) are more flexible and resilient, and (e) are more resistant to cracking.

A well planned study of mixed fillers in asphalts can give you much more information of practical value. The use of mixed fillers
has, in the past, been usually limited to asphalt plastics and mastics. In recent years roofing manufactures have considered mixed fillers
as a means of obtaining improved flow and other desirable properties. By employing mixed fillers, a superior binder may be obtained for
the coarse aggregate in a pavement. And 2-3% more asphalt may be used advantageously in the road without occurrence of
objectionable flow properties resulting from the use of the same amount of asphalt and granular filler. Rheological studies of asphalt
offer a promising area of investigation.

This section is devoted to the discussion of cutback asphalts and road oils. The theory of the use of such materials is simple.
After application of the solution of cutback asphalt to stone, wood, metal or other surfaces, the solvent evaporates. The film of asphalt
remains to serve as a binder or coating.

The two methods of reducing the viscosity of the asphalt prior to application are: (1) by heat, (2) by dissolving the asphalt in a
suitable solvent. Numerous organic liquids are sufficiently volatile and are good solvents for asphalt, but many are either too expensive
or too hazardous for commercial use. For example, carbon disulfide is highly volatile and an excellent solvent for asphalt, but it is
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expensive, flammable, and poisonous. Benzene falls into the same category.
Certain sulfur, chlorine, and nitrogen compounds are good solvents, but are unsatisfactory for commercial use.

Any solvent used must be relatively innocuous and should possess a flash point above 800 F. and for some uses up to 1000 F.
The solvent should have a surface tension high enough to ensure a fairly strong solubilizing action on the asphalt. A number of
different investigators have concluded that a liquid suitable for complete solution or dispersion of asphalts should possess a surface
tension above 26 dynes per centimeter. Below this value the asphalt will be precipitated. In some cases a jelly-like mass could be
formed. Millions of gallons of cut-back asphalt are made each year in the
United States by dissolving asphalt in some type of petroleum oil or naphtha. The asphalt must be suitable in nature and consistency
and the naphtha or oil must possess the required boiling range, flash point and chemical characteristics. The chemical requirements
usually mean the presence of some aromatic compounds.

During the past 50 years many different formulations have been produced for cut-back asphalts used in road building and
highway maintenance. Three general types stand out among the large number of formulations. These have been classified as (1) rapid
curing or RC, (2) medium curing or MC, (3) slow curing or SC.

These numbers start from RC 0-0 and go to RC-5, MC 0-0 to MC-5. Charts 1, 2, 3 and 4 (pages 10, 11 and 12) show the
viscosities of the various grades of asphalt at various temperatures. These charts in the lighter areas show the temperatures to which
they must be heated for spraying or mixing. The rapid curing (RC) cut-backs function just as their name indicates. They are used where
it is necessary for the solvent to disappear quickly leaving a film of asphalt on the solid surface. For road building purposes, these
asphalts are usually made from 85 to 120 penetration asphalts.

The Medium curing (MC) materials are prepared from slightly softer asphalts, 120 to 300 penetration with a less volatile
solvent.

The Slow curing (SC) cut-backs are the least important on the volume basis. If a suitable charge of stock is available, the slow
curing materials may be drawn directly from the still; otherwise an asphalt is mixed with a high flash oilof low volatility.

The Rapid curing (RC) cut-backs function just as their name indicates. They are used where it is necessary for the solvent to
disappear quickly leaving a film of asphalt on the solid surface. For road building purposes, these asphalts are usually made from 85 to
120 penetration asphalts.

The Medium curing (MC) materials are prepared from slightly softer asphalts, 120 to 300 penetration with a less volatile
solvent.

The slow curing (SC) cut-backs are the least important on the volume basis. If a suitable charge of stock is available, the slow
curing materials may be drawn directly from the still; otherwise an asphalt is mixed with a high flash oil of low volatility.

It is obvious the viscosity of each cut-back asphalt depends on the amount and kind of solvent used. The characteristics of
the asphalt have an important bearing on the properties of dispersion in solution. The general uses of the cut-back asphalts are as
follows: (1) rapid curing RC-O through RC-5, are usually used as a binder in surface treatment. (2) RC-1 through RC-3 are used as a
binder in road mix construction with open graded aggregates. (3) RC-2 is used as a binder in cold patch mixtures. (4) RC-l through RC-5
is used as a binder in cold-laid plant mix materials. (5) The RC-5 is used as a binder in penetration of macadam construction under cold
weather conditions.

Medium curing, (1) MC-O through MC-2 is used as a priming material. (2) MC-2 through MC-5 is used as a binder in surface
treatments. (3) MC-3 and MC-4 is used as a binder in road mix construction with an open grade aggregate. (4) MC-2 and MC-3 is used
as a binder in road mix construction with a dense-graded aggregate. (5) MC-3 and MC-4 is used as a binder in cold patch mixtures with
open graded aggregate. (6) MC-2 usually used as a binder in cold-patch mixture with dense-graded aggregate. (7) MC-3, MC-4 and MC-
5 is used as a binder in cold-laid plant mix construction with a dense-graded aggregate.

The slow curing (SC) products are often called “road oils” and are usually a residual material produced from a fractional
distillation of certain crude petroleums. A residue of asphalt and oil remains, the consistency of which depends principally upon the
amount and character of the oil. Slow-curing asphalt materials can be prepared by blending an asphalt cement with an oily petroleum
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fraction.
Most asphalt cut-backs are manufactured by the batch process. A suitable solvent is pumped into a vessel and the hot “fluid

asphalt” is added and the components are mixed by a mechanical agitation. When the approximate formulation has been reached,
adhesives or other additives may be blended to the cut-back. If the volume becomes large, the investment in tankage may make such a
process uneconomical. Continuous blending procedures offer a solution to this problem.

Before the manufacture of asphalt cut-back is started, some important decisions should be made. These include the selection
of a suitable asphalt and the solvent. The properties desired in the cut-back and the rate at which it will dry in service are the function
of the volatility of the solvent. Properties of the asphalt and the solution or dispersion of the asphalt affect the rate evaporation
changes. A solvent containing a fair amount of aromatic naphthenic compound will yield a faster drying cut-back. It will also give a
better dispersion of the harder components of the asphalt. This will result in a cut-back that will return to its original viscosity over a
satisfactory period of time. High non-Newtonian asphalt should not be used in the manufacture of cut-backs because gelatin will occur
during the storage or shipment. Gelatin will also occur if the solvent contains too much paraffin. Asphalts prepared from highly cracked
materials are not suitable for cut-back manufacture.

CUT-BACK ASPHALTS and road oils are primarily used in the construction of roads. These are divided into two major
categories. (1) The cold plant mixtures and (2) the hot mixed and hot-laid mixtures. Both of these methods require the use of Viking
pumps to move the asphalt.

Bituminous mixtures are evaluated by the following methods: (1) unit weight vs. asphalt content, (2) stability vs. asphalt
content, (3) percent of voids, (4) total mix vs. asphalt content, (5) percent of voids aggregate vs. asphalt content, (6) flow value vs.
asphalt content.

In either type of road construction (hot or cold mix) the aggregate, the drainage facilities, the sub-soils and sub-grades have
an important bearing on the end results of a finished road. Since this bulletin is primarily on the use of asphalt, discussion pertaining to
these factors is not included. We are concerned primarily with the composition and properties of asphalt and the pumps required for
asphalt and road oils in road building.

The amount of asphalt used should be adequate to bind the aggregate properly and give satisfactory stability. It must seal the
pavement against destructive action of air and water. Sometimes a road builder uses too little asphalt because he fears over-loading the
pavement with bitumen, developing a low stability and a slick surface. This is an undesirable condition that should be avoided.
Unfortunately in an attempt to avoid this trouble an inadequate amount of binder is sometimes used. This is especially true of the
surface course. When the surface course is porous for any reason, air will penetrate the structure and oxidize the binder. Oxidation
results in hardening of the asphalt and when the viscosity reaches a point above 10' Poises at 77°F., the asphalt will no longer be a
satisfactory binder at low atmosphere temperatures. When the binder becomes too hard, the pavement surface erodes under the action
of traffic. An inadequacy of 0.5% of asphalt in a mixture may result in a road that requires excessive maintenance and materials.

The following descriptions cover the terms usually used in asphalt road construction.

(1)SURFACETREATMENT

Surface treatment usually comprises a layer of asphalt applied to a stabilized roadway. The surface is finally covered with a
properly graded aggregate. Asphalts used in surfacing range from RC- 0 to RC-5 and MC-2 to MC-5. In certain situations asphalt
cements, (150 to 300 penetration) are used. The kind and amount of anticipated traffic will determine
whether the surfacing may be made up on one, two or three applications, This surfacing may be up to 2%” thick.

If more than one course is laid, large size aggregate is used for the first application, with the succeeding layers using
aggregates of reduced sizes. RC-5 and MC-5 are used during the summer. When it is necessary to surface-treat during cool weather,
less viscous cut-back asphalts are used.

Care must be taken during the application of the surface binder to be certain that overlaps do not occur; otherwise there will
be a hump in the road. The distributor is stopped when it reaches this paper. The paper and its coating of asphalt are removed before
the next distributor arrives. A fresh sheet of paper is placed on the freshly surfaced road, with the edge at the point of stoppage of the
surfaced material. The new distributor starts on this sheet of paper and the two applications join each other on the road without
overlapping.

(2) PRIMING

A prime coat is usually applied to a prepared base to prevent the entrance of water and provides a good bond between the
base and the asphalt surface material. MC- 0, MC-l and MC-2 are commonly used for priming material. Pressure distributors are usually
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employed for this type of application. The amounts required vary from .25 to .50 gallon per square yard, depending upon the condition
of the surface being primed.

(3)SEALCOATING

When a road surface has worn or cracked to such an extent that water can penetrate the subgrade, a seal coat should be
applied. Such treatment is used to improve the riding surface. The season when the seal coat is applied and the reason for its
application dictates the kind of asphalt used. Hot asphalt cement should be considered only in the summer. When it is necessary to
seal a road surface during cold weather, asphalt cut-back should be used.

(4)SLURRYSEAL

A type of sealing material has been developed recently known as Slurry Seal. This is a mixture of fine aggregate limestone rock
dust with a diluted and slow- setting asphalt. In many cases asphalt emulsion is used for this. A proper formulated slurry seal can be
spread in a thin layer 1/16” to 1/8” to waterproof the surface, seal the cracks and raveled spots, and to level small uneven places in the
base surface. A slurry seal should not be applied on a defective base.

(5)PRE-FABRICATEDBITUMINOUSSURFACING(PBS)
This was a war-time development. A tough, waterproof membrane was prepared and used for the rapid surfacing of roads and

air strips, on land where no roads existed and where aggregates and binders normally used for construction were not available. A recent
development of blends of epoxy resin with asphalt appears to offer a solution to the problems caused by heavy loads and fuel spillage.
This binder is a black viscous liquid, hardly distinguishable from asphalt.

(6)COLDPLANTMIXTURES

Cold-laid surface material can be prepared in a mixing plant, using low to medium viscosity cut-backs or emulsions. The
aggregate is about the same as used for hot mix. RC-l to RC-5 cut-backs are used with open-graded aggregates. Cold plant mixtures can
be stock-piled or used immediately. When materials made with low viscosity cut-backs are placed on roads, the mass must be turned by
blading to permit evaporation of the solvent. After the mixture has become stiff, it can be spread on the roadway and compacted to form
a good surface.

(7)HOT-MIXEDHOT-LAIDMIXTURES
There is a wide variety of hot plant mixtures. Asphalt cements varying from 40 to 300 penetration and high viscosity cut-backs

like RC-4, MC-4 and SC-4 and 5 are used.

Pumps are used in every phase of the use of asphalt. The Viking Pump is probably the best rotary pump known for this
service. The reason the Viking Pump is superior to other type pumps for this application, is the mixing action or blending action of the
liquids while passing through the pump. This blending action produces a more homogenous asphalt. The better the asphalt is mixed
with the solvent, the better the results.

One of the uses of a Viking Pump in the construction of asphalt roads is on the asphalt distributor itself. Here the hot asphalt
is pumped by the Viking Pump at a pre-determined speed which allows the pump to meter the required amount of asphalt through a
spray bar onto the road.

The pressure developed in the pump, forcing the liquid through the nozzles of the spray bar of the distributor, insures an
adequate dispersement of the hot liquid over the road surface.

Pumps for distributors are normally driven by a separate engine. The speed of the power engine is accurately controlled and
coordinated with the correlated road speed of the distributor.
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Manufacturers of various distributors have charts showing the capacity of the Viking pump operating at a certain speed of the
pump engine, correlated to ground speed of the truck, which insures the application of a specified amount of asphalt on the road
surface.

Usually on a distributor there is a small oil pump which serves a dual purpose: (1) to feed fuel oil into the oil burner that
provides heat to asphalt; (2) to pump fuel oil to flush out the distributor pump and the spray bar upon completion of the day’s run.

A Viking pump is used to transfer the asphalt from the storage to the distributor itself. Sometimes the pumps are mounted on a
truck tank. Others are installed at the storage tank. Many distributors have a piping arrangement which permits the use of the
distributor pump to transfer the asphalt from the transfer truck into the distributor.

Pumps to transfer the fuel oil both to and from the storage vessel are also needed.

Viking pumps used on distributor applications usually vary in size from 200 G.P.M. to 350 and 375 G.P.M. It is common practice
to operate Viking Pumps on distributors at a speed higher than the rated catalog speed. The reasons are (1) the specification requires
that the asphalt be sprayed at a high temperature insuring a low viscosity liquid; (2) the actual hours of operation over a year’s service
are low; (3) the ratio of the pump weight on the distributor to the pay load.

Asphalt plants which prepare aggregate and asphalt mixtures require the use of Viking pumps for transferring asphalts,
solvents and fuel oil from storage tanks to the plants. The mixed material is usually hauled to the construction site in dump trucks.

There is a mobile type unit that prepares this mixture, and deposits and spreads it on the highway as it moves along at a given
pace. This type of equipment also requires pumps for asphalt, fuel oil and solvents. The storage facilities, whether permanent storage
or a temporary storage for a particular construction site, all require Viking Pumps. The pumps used for storage are usually operated at a
slower speed than is shown in the catalog because the temperature is usually not accurately controlled.

Viking Pumps are relatively trouble-free when pumping asphalt. Two problems exist. These are problems beyond control of the
pump manufacturer.
(1) A problem occurs if the pump is not completely flushed out with flushing oil after each use and the asphalt is allowed to harder. If
the asphalt is allowed to harden, the pump must be adequately thawed out by heat before the pump is started. Careful supervision of
this operation would completely eliminate the difficulty.
(2) Packing an asphalt pump presents a considerable problem. One development of packing difficulty has occurred recently in the
production of certain asphalt that contains a high amount of caustic. The packing used must be resistant to caustic where this
condition exists.

Asphalt service is very difficult on packing because during the period of operation, the asphalt is hot and the thin liquid
penetrates progressively through the voids of the packing. When the operation is stopped the asphalt hardens. When the operation is
resumed, it tears the packing and causes larger openings which make it difficult to prevent leakage. Careful attention to the heating of
the packing area before the restarting operation will help prevent this trouble. Mechanical seals on asphalt applications have not been
too generally accepted.

RECOMMENDATIONSFORASPHALTEMULSIONPUMPS

Note 1. .

The speed of the pump and the clearance required can not be determined as they are for asphalt or asphalt cement. The
squeezing action in the pump tends to separate the asphalt from the water. The asphalt in turn adheres to the inside of the pump
including the moving parts. Thi,s decreases the running clearances.

There seems to be an equilibrium point in this action after which no further buildup occurs.
It is indicated that the pump speed should be about one-half the speed normally determined by the viscosity at the pumping
temperature and the running clearances about twice those indicated by the viscosity.

Note 2.

Pumps handling filled asphalts can present problems due to the very abrasive nature of the asphalt. 1/2 to 1/3 rated speed is
suggested. The use of Tungston Carbide pins and Ceramic idler bushings has proved to be highly successful.

A THANKYOU AND ACKNOWLEDGMENT

The information contained in this bulletin on Asphalt was gathered from notes collected by the writer and from various
unidentifiable catalogs.
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Viking Pump HL432B
Parts breakdown, disassembly and assembly instrucftions

DISASSEMBLY

DANGER: Before opening any Viking Pump liquid chamber (pumping chamber, reservoir, relief valve
adjusting cap fitting, etc.) be sure:

1. That any pressure in chamber has been completely vented through suction or discharge lines or
other appropriate openings or connections.

2. That the driving means (motor, turbine, engine, etc.) has been "locked out" or made non-
operational so that it cannot be started while work is being done on the pump.

3. That you know what liquid the pump has been handling and the precautions necessary to safely
handle the liquid. Obtain a material safety data sheet (MSDS) for the liquid to be sure these
precautions are understood.

FAILURE TO FOLLOWTHEABOVE LISTED PRECAUTIONARY MEASURES MAY RESULT IN
SERIOUS INJURY OR DEATH!!!

1. Refer to figures 5 through 12 for name of parts.

2. Mark head and casing before disassembly to insure proper reassembly. The idler pin, which is offset in pump head, must be
positioned toward and equal distance between port connections to allow for proper flow of liquid through pump.

3. Remove the head capscrews.

NOTE: The four valve capscrews, valve and gasket must be removed from the G models before the six head capscrews are removed.

4. Remove head from pump. Do not allow idler to fall from idler pin. Tilt top of head back when removing to prevent this. Avoid
damaging head gasket set, all gaskets are required to maintain end clearance.
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5. Remove idler and bushing assembly. If idler bushing needs replacing, see step 11.
Remove the packing gland.
If you have a mechanical seal pump, remove the end cap and the mechanical seal is exposed.
Remove the mechanical seal by sliding off the end of the shaft. Loosen the setscrew in the set collar and remove it.

CAUTION: Older pumps may have snap ring on shaft - remove the snap ring before removing rotor and shaft. Carefully remove the
rotor and shaft from the pump to avoid damaging the casing or rotor bearing sleeve bushing.

If it is necessary to replace the casing, rotor bearing sleeve or idler bushing and/or repack the pump. remove the old packing and
lantern ring and packing retainer washer. Some pumps don’t have a lantern ring.

Clean all parts thoroughly and examine wear and damage. Check bushings, and idler pin and replace if necessary. Check all other parts
for nicks, burrs, excessive wear and replace if necessary.

ASSEMBLY

1. Install casing or rotor bearing sleeve bushing. If bracket bushing has a lubrication groove, install bushing with groove at 12:00
o’clock position in bracket. If carbon graphite, refer to Installation of Carbon Graphite Bushings, page 7.

2. Thrust washers used in Q, M and N size pumps should be assembled on the rotor hub and rotor bearing sleeve. Put the plain washer
on the two locating pins on the rotor hub. Put the grooved face washer on the pins on the rotor bearing sleeve with the
grooved face toward the rotor.

3. Coat shaft of rotor shaft assembly with non-detergent SAE 30 weight oil. Start end of shaft in bracket bushing turning from right to
left, slowly pushing rotor into casing.

4. Place the head gaskets on the head. The proper amount of gaskets should be used to provide the necessary end clearance within the
pump so it turns freely with no appreciable endplay. The Gasket Table (Figure 13) gives the normal amount of gaskets used on
each pump.

5. Coat idler pin with non-detergent SAE 30 weight oil and place idler and bushing on idler pin in head. If replacing carbon graphite
bushing, refer to installation of Carbon Graphite Bushings, page 7.
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6. The head can now be assembled on the pump. Tilt the top of the head away from the pump slightly until the crescent enters the
inside diameter of the rotor and rotate the idler until its teeth mesh with the rotor teeth. Do not damage the head gaskets.
Tighten the head capscrews or nuts and then check the end clearance. If the pump shaft cannot be rotated, more gaskets must
be added. If, however, the pump has any noticeable end play, remove enough gaskets so the pump has no appreciable end
play but still turns freely.

7. Place packing retainer washer in bottom of packing chamber and pack pump with new packing. Use packing suitable for liquid being
pumped. Install packing, staggering the joints from one side of shaft to other. Lubricate packing rings with oil, grease or
graphite to aid assembly. A length of pipe will help to seat each packing ring.

NOTE: If the pump has a lantern ring it must be located below the grease fitting. The grease fitting may be removed to facilitate
positioning of the lantern ring.

8. Install packing gland, capscrews and nuts.

NOTE: Pump may be equipped with a 2-piece split packing gland which allows installation of packing gland with rotor in place. See
figure 14.

MECHANICAL SEAL OPTION:

1.Install the mechanical seal: Place the setcollar on the shaft and tighten setscrew. See figure 15 for setcollar location.

The seal used in this pump is simple to install and good performance will result if care is taken during installation.
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The principle of the mechanical seal is contact between the rotary and stationary members. These parts are lapped to a high finish and
their sealing effectiveness depends on complete contact.

Never touch sealing faces with anything except clean hands or clean cloth. Minute particles can scratch the seal faces and cause
leakage.

2. The spring washer and spring must be put on the shaft first and in that order. (See Figure 15).

3. Spread a film of lubricating oil on the inside diameter of the synthetic rubber bellows. Check the end of the pump shaft for sharp burrs
or edges which might cut the bellows. Slide the seal rotary member over the shaft and up against the spring.

4. Coat the synthetic rubber seal seat with lubricating oil and push the seal seat into the end cap. Put the end cap gasket on the end of
the casing. Slide end cap over the shaft and flush both the seal seat and carbon wear ring in the seal rotary member with oil.
Push the end cap up until the mating surfaces or the seal meet. Install the capscrews and tighten evenly.

INSTAllATION OF CARBON GRAPHITE BUSHINGS

When installing carbon graphite bushings, extreme care must be taken to prevent breaking. Carbon graphite is a brittle material and
easily cracked. If cracked, the bushing will quickly disintegrate. Using a lubricant and adding a chamfer on the bushing and
the mating part will help in installation. The additional precautions listed below must be followed for proper installation:

1. A press must be used for installation. 2. Be certain bushing is started straight. 3. Do not stop pressing operation until bushing is in
proper position, starting and stopping will results in a cracked bushing.

4. Check bushing for cracks after installation.

Carbon graphite bushings with extra interference fits are frequently furnished for high temperature operation. These bushings must be
installed by a shrink fit.

1. Heat bracket or idler to 7500 F.

2. Install cool bushings with a press.

3. If facilities are not available to reach 7500 F. temperature, it is possible to install with 4500 F: temperature; however, the lower the
temperature, the greater the possibility of cracking bushing.
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PRESSURE RELIEF VALVE INSTRUCTIONS

DISASSEMBLY

DANGER: Before opening any Viking Pump liquid chamber (pumping chamber, reservoir, relief valve
adjusting cap fitting, etc.) be sure:

1. That any pressure in chamber has been completely vented through suction or discharge lines or
other appropriate openings or connections.

2. That the driving means (motor, turbine, engine, etc.) has been "locked out" or made non-
operational so that it cannot be started while work is being done on the pump.

3. That you know what liquid the pump has been handling and the precautions necessary to safely
handle the liquid. Obtain a material safety data sheet (MSDS) for the liquid to be sure these
precautions are understood.

FAILURE TO FOLLOWTHEABOVE LISTED PRECAUTIONARY MEASURES MAY RESULT IN
SERIOUS INJURY OR DEATH!!!

Mark valve and head before disassembly to insure proper reassembly.

1. Remove valve cap.

2. Measure and record length of extension of adjusting screw. Refer to “f.;’ on Figures 16, 17 and 18.

3. Loosen locknut and back out adjusting screw until spring pressure is released.

4. Remove bonnet, spring guide, spring and poppet from valve body. Clean and inspect all parts for wear or damage and replace as
necessary.
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ASSEMBLY

Reverse procedures outlined under Disassembly. If valve is removed for repairs, be sure to replace in same position. Relief valve
adjusting screw cap must always point towards suction side of pump. If pump rotation is reversed, remove relief valve and turn end for
end. Refer to Figures 1, 2, 3 and 4, page 1.

DANGER: Before starting the pump, be sure all drive equipment guards are in place.

FAILURE TO FOLLOWTHEABOVE LISTED PRECAUTIONARY MEASURES MAY RESULT IN
SERIOUS INJURY OR DEATH!!!

PRESSURE ADJUSTMENT

If a new spring is installed or if pressure setting of pressure relief valve is to be changed from that which the factory has set, the
following instructions must be carefully followed.

1. Carefully remove valve cap which covers adjusting screw.

Loosen locknut which locks adjusting screw so pressure setting will not change during operation of pump.

2. Install a pressure gauge in discharge line for actual adjust- ment operation.

3. Turn adjusting screw in to increase pressure and out to
decrease pressure.

4. With discharge line closed at a point beyond pressure gauge, gauge will show maximum pressure valve will allow while pump is in
operation.



NEW ROUND STYLE CLOCK TIMER
1. For proper installation, wiring must be according to wire diagram.  Please see the back of the unit.
2.  Press the RESET button before use.
3. Replace the battery when no readout is in the display window.
	 BUTTON INSTRUCIONS:
 	 	 CLOCK:     Current Time Setting (Show, Current Time)
  	 	 TIMER:     Press to enter the Program Mode (There are 6 "ON"
                    	 	 And 6 "OFF" programs -- you will only be using one "ON" and one "OFF")
      	 	 DAY:     Sets the day of the week.
    	 	 HOUR:   Sets the hour.
	 	 MINUTE :   Sets the minutes.
	 	 MANUAL:  ON/AUTO/OFF selection mode
               	 P:   Reset Button (cancels all prior settings)
           	 ON:   LED lamp indicator, LED light comes on whenever the device is turned on. 
TO SET THE CURRENT DAY AND TIME:
	 1. Hold the "CLOCK" button while pressing the "DAY" button until
	 	 current weekday is selected.
	 2. Hold the "CLOCK" button while pressing the "HOUR" button until current hour is selected.
	 3. Hold the "CLOCK" button while pressing the "MIN" button until current minute is selected.
	 4. After setting the weekday and time, the seconds will reset automatically.
TO PROGRAM ON/OFF AND DAY TIMES:
	 1. Press the "TIMER" button.  "1 ON" will appear at the bottom left of the display.
	 	 You can now set "Program 1 ON" options for when you want the device to be turned "On".
	 2. Press the "DAY" button to select the program period.
	 	 There  are 10 options:
	 	 (1)  Mo	 (6)  Sa
	 	 (2)  Tu		 (7)  Su
	 	 (3)  We	 (8)  Mo Tu We Th Fr
	 	 (4)  Th		 (9)  Sa Su
	 	 (5)  Fri		 (10)  Mo Tu We Th Fr Sa Su
In MOST situations you will be using (8) Mo Tu We Th Fr
	 3. Press the "HOUR" button to set the hour
	 4. Press the "MIN" button to set the minute
	 5. After setting the "1 ON" program, press the "TIMER" button.  "1OFF" will appear.
	 	 You can now set "Program 1 OFF options for when you want the device to be turned "OFF".
REVIEW YOUR PROGRAMS:
	 1. Press the "TIMER" button to review each "ON" and "OFF" program setting.
	 2. After reviewing days and time for each program, adjust as needed per instructions.

The "MANUAL" button
	 1. Press the "MANUAL" button to select either "ON", "AUTO" or "OFF" mode.
	 2. The "AUTO" mode will enable the timer programs to begin.
	 3. To turn the device on until the program begins, cycle through the options from
	 	  "ON" directly to "AUTO"
	 4. To turn the device off until the program begins, cycle through the options from
	 	  "OFF" directly to "AUTO"
	 5. To leave the device in either the On or Off positions, select "ON" or "OFF" accordingly 

Replace the battery when no readout is in the display window.










