






















































































RECIRCULATING MATERIAL THRU
HOSE AND WAND

Always reverse the product pump before
removing or connecting the hose. Never look
into the sealant tank from the front of the
machine. Sealant circulating from the circulation
pipe or the application wand is pumped forward.
Hot sealant may splash forward, resulting in
severe burning or injury.

4\ WARNING

Figure 26 Recirculating Material Thru Hose and Wand lllustration

1.

Make sure application wand is in return
tube, and application wand is in the OPEN
position

REVERSE the product pump (activate
CLEANOUT)

. Remove hose end from hose box and at-

tach hose to wand
Put the product pump in FORWARD (press
STOP then START)

. Move application/recirculation valve to

“8” to start, then set “5”

Carefully open the left-handed sealant
loading door. Verify material flow from
application wand. Close sealant loading
door. After clear flow is reached through
hose, move application/recirculation valve
to desired application setting

REMOVING THE HOSE FROM THE HOSE

BOX

Always keep the application wand pointed away
from all personnel. Failure to do so could result
in severe burns, injury, or death.

A\ WARNING

. Secure the remaining hose in the hose box,

to the hose jib. Ensure hose jib is facing the
rear

CLOSE application wand valve before re-
moving from the ECS-250/400

When the product temperature (on PID
gauge) reaches the auger set temperature,
the augers will start

Figure 27 Removing Hose From Hose Box lllustration

SEALING CRACKS

A\ caution

Hose and wand assembly must circulate to
tank when not filling cracks. Failure to circulate
application wand assembly will cause clogs in
hose and wand.

1.

2.

OPEN application wand valve to apply
sealant material into cracks

CLOSE application wand valve at the end
of each crack

For maximum heat recovery, keep the
sealant tank FULL

Figure 28 Personnel Sealing Cracks
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CLEAN OUT PROCEDURE

1. Raise application wand assembly over-
head

2. OPEN and CLOSE application wand
valve 15 — 20 times. DO NOT SHORT
CUT THIS STEP

3. Meanwhile, have a helper lift hose and
slowly walk back to the machine to drain
hose

Figure 29 Sealant Tank Full

AFTER SEALING CRACKS
A\ WARNING

Always reverse the product pump before
removing or connecting the hose.
1. Place application wand assembly in the re- ~
turn tube and secure with valve OPEN ~
2. Allow the wand assembly to circulate
3. Move application/recirculation valve to
“8”. Allow material to circulate at full flow
for 1-2 minutes
4. Hold CLEANOUT switch down for 3 se
N\
S > : '

onds to activate CLEANOUT
5. Move application/recirculation valve to
6‘109’

6. Lay hose connected to wand on the
ground

Figure 30 After Sea]ing Cracks lllustration Figure 31 Wand & Hose CIean-Up With Helper Illustration
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CLEAN OUT PROCEDURE (CONT,) GENERATOR & HEATED HOSE SHUTDOWN

1.CLOSE application wand valve and return
the hand wand to the return tube. Secure to When the engine returns to idle, in either auto
return tube with wand valve OPEN or manual mode, the system will automatically
2 Store hose in hose box shut down the heated hose and generator. If
operating in manual mode, you must return
the engine to idle prior to turning off engine.

3.Move application/recirculation valve to “0”
(wait one minute before proceeding)
4.Wait or toggle CLEANOUT again

1.Toggle “GENERATOR” switch to “OFF”
position.

Figure 32 Clean Out Procedure lllustration |

OVERNIGHT HEAT

1.Confirm if your machine is equipped with 120
VAC or 240 VAC.

Always reverse the product pump before

removing or connecting the hose.

2.Check Material Level in the tank and make
sure the large coils are covered by 3 of

material. If they are not, do not continue.
5.Let engine IDLE for one minute to allow 3.Plug into appropriate extension cord.
engine to cool 4. Set dial to desired temperature.
6.Select OFF on engine controller to turn off ' -
engine

7.Push in MASTER POWER switch
8.Store wand in return tube. Leave wand valve
in the OPEN position to lock wand

2
S
-
g
&

Figure 33 Clean Out Procedure lllustration I
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APPENDIX B
FIELD MAINTENANCE

The recommended field maintenance procedures
and scheduled intervals for the care of the Et-
nyre Crack Sealing machine is listed in this sec-
tion. Overall productivity of the ECS-250/400 is
increased and equipment downtime is minimized
by carefully following the procedures given in this
section. In addition, the individual component
manufacturers’ literature included in the back of
this manual should be followed.

Perform all diesel engine checks, oil and filter
changes, and other maintenance procedures as rec-
ommended by the engine manufacturer.

by
L|C OUL‘L
YDR, 2

Replace the hydraulic system filter element every BV DRAU
500 hours of machine operation as indicated by -
the hour meter on the engine control panel.

Figure 34 Hydraulic Reservoir and Filter

SCHEDULED MAINTENANCE

Table 1-1 lists ECS-250/400 maintenance and inspection items and the necessary intervals when they are to
be performed.

TABLE 1-1: SCHEDULED MAINTENANCE
PERIOD MAINTENANCE AND INSPECTION ITEM

Daily 1. Check trailer lights and connectors

2. Check for leaks at hose connections, valves, tank
fittings

. Check tire pressure

. Make sure hitch bolts and lug nuts are secure

. Make sure safety chains are secure

. Make sure the safety break-away chain is attached

N O o MW

. Check hydraulic fluid level (Note 1)

o]

. Check hot-oil fluid level (Note 2)
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TABLE 1-1: SCHEDULED MAINTENANCE (con’t)

Weekly 1. Inspect product pump bearings for leaks
2. Check brake fluid level in hitch master cylinder
(if appl.)
3. Check battery water level and connections.
6 Months 1. Pack product pump bearings
2. Pack wheel bearings
3. Inspect brake linings
4. Replace fuel filter or service sediment bowl
12 Months 1. Sample hot-oil and test, or drain and replace
2. Replace hydraulic system filter
3. Replace hydraulic system fluid
500 Hours 1. Replace hydraulic system filter
2. Replace fuel filter or service sediment bowl
1000 Hours 1. Sample hot-oil and test, or drain and replace
2. Replace hydraulic system fluid

. Check the hydraulic fluid level with the sight glass located on the front of the hydraulic reservoir. Fluid
should be visible when the system is cold.

. Check the hot-oil level with the sight glass located on the left side of the hot-oil expansion tank. Oil

should be visible on the lower sight glass when the system is cold.

TABLE 1-2: ENGINE MAINTENANCE SCHEDULE

DESCRIPTION DAILY | 300 600 | 1200 REMARKS
OF CHECK HRS. | HRS. |HRS.

COOLING SYSTEM
Coolant level X 10 mm upper position
and fouling from the radiator core
Coolant leak X
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TABLE 1-2: ENGINE MAINTENANCE SCHEDULE (con’t)

DESCRIPTION DAILY 300 | 600 (1200 REMARKS
OF CHECK HRS. | HRS. | HRS.

COOLING SYSTEM
Radiator filler X To be securely tightened
cap fitting
condition
Fan belt X Deflection of 8 - 12 mm
tension (approximately 10 kg.
(replace if force)
necessary)
Coolant X 75-90°C
temperature
Coolant Every 6 months

replacement

Radiator
external face
cleaning

Cooling
system
circuit
cleaning

Radiator filler
cap* function

According to engine
manufacturer’s spec.

AIR INTAKE SYSTEM

Replace X
air cleaner*
element
ELECTRICAL SYSTEM
Electrolyte X Replenish with distilled
level water
Battery X

cleaning




TABLE 1-2: ENGINE MAINTENANCE SCHEDULE (con’t)

DESCRIPTION DAILY | 300 | 600 | 1200 REMARKS
OF CHECK HRS. | HRS. | HRS.
ELECTRICAL SYSTEM
Ammeter X Immediately after engine
registration start, gauge goes to (+)
side
Charge X Light off (during)
warning lamp operation)
Electrolyte X
gravity
Wiring and X
connection
Preheating X About 25 seconds
condition
ENGINE
Starting and X
noise
conditions
Exhaust X exhaust smoke color
smoke
condition
Valve X According to engine
clearance manufacturer’s spec.
check”
1. The service intervals after 1200 hours of operation should be made every 100 hours of
operation in accordance with Table 2-1
2. When service on the asterisked (*) items is necessary, consult the engine manufacturer’s

requirements
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HEAT-TRANSFER OIL (HOT-OIL) REPLACEMENT

Table 1-3 lists the tools and equipment necessary to replace the hot-oil in the sealant heating system.

TABLE 1-3: TOOLS AND EQUIPMENT

TYPE DESCRIPTION
Air Compressor 100 CFM capacity or larger
Air Hose Minimum 1/2-in. 1.D. with Female Quick
Coupler
Pipe Bushing 1/4-in. X 1/4-in. NPT Bushing
Air Coupling 1/4-in. Male Quick Coupler Fitting
Bucket or Drain Pan 11-gallon or larger

Allow the hot-oil to cool for a minimum of 24
hours after burner operation before draining the
sealant heating system. Failure to do so could
result in severe burns, injury, or death.

Perform the following procedures to replace the
hot-oil in the sealant heating system:

1. Replace the drain pan (11-gallon min
mum) below the drain valve and product
pump

2. Loosen the bottom fitting of the flex line,
which connects the heat trace system to the
drain valve heat jacket

A\ caution

The hot-oil drains from the flex line fitting and
the heat jacket fitting.

Figure 35 Flex Line & Heat Jacket Fitting
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3. Remove the flex line from the heat jacket
fitting and allow the hot-oil to drain from
the sealant heating system into the drain
pan

4. Start the hot-oil pump in accordance with
the procedures given in PREPARING
EQUIPMENT FOR USE Chapter.

DO NOT START THE BURNER

5. Let the hot-oil pump run until the hot-oil
stops flowing from the flex line fitting

6. Shutdown the hot-oil pump and diesel en-
gine in accordance with the procedures
given in OPERATING INSTRUCTIONS
Chapter

7. Remove the overflow line and straight fit-
ting from the hot-oil expansion tank 90
degree elbow

8. Install the pipe bushing and male quick
coupling in the 90-degree elbow

CH PAN
1 GALLON MINMUN

BUSHING AND MALE

QUICK COUPLING .

e i
AIR LINE "
)&_}{

Figure 37 Oil Removal lllustration

A diagram of the hot-oil replacement setup from
the ECS-250/400 is displayed above. This portion
of the procedure will effectively drain the hot-oil
from the sealant heating system. To refill the sys-
tem with new oil perform the following steps:

1. Remove the pipe bushing and male quick
coupling from the 90-degree elbow on the

F o A hot-oil expansion tank

Figure 36 Male Quick Coupling 2. Install the overflow line and straight fitting

in the hot-oil expansion tank 90-degree el-
9. Attach an air hose to the quick coupling bow
and allow air pressure to purge any remaining 3. Install the flex line fitting on the drain valve
hot-oil from the sealant heating system heat jacket fitting

10. Remove the air hose from the quick cou- 4. Remove the filler cap located on the top of
pling the hot-oil expansion tank
5. Start the hot-oil pump. DO NOT START
THE BURNER

6. Add hot-oil until the expansion tank is full.
Allow the hot-oil pump to run for 15 min-
utes and check the expansion tank cold

level sight glass 37



A\ caution

The hot-oil expansion tank shoould contain
approximately a 4-inch depth of hot-oil (cold
system). Do not overfill.

7. Add hot-oil as necessary to maintain a vis-
ible level in the lower sight glass of the
hot-oil expansion tank

8. Shut down the hot-oil pump and diesel
engine. Replace the hot-oil expansion tank
filler cap

9. Check the flex line to drain valve heat
jacket fitting for leaks

NOTE: When the burner is operated for the first
time after the hot-oil replacement procedure, some
hot-oil may spill from the hot-oil expansion tank
overflow line.

10. Place a bucket or drain pan under the hot
oil expansion overflow line to catch any
hot-oil overflow the first time the burner is
operated

PRODUCT PUMP PACKING
GLAND REPLACEMENT

Perform the following procedures to replace the
product pump packing gland:
1. Loosen the two bolts that hold the split re-
tainer on the product pump shaft
2. Remove the two bolts, and move the split
retainer as far to the right as possible to al-
low access to the shaft packing

A\ caution

Do not scratch the pump shaft when removing
the old shaft packing. A damaged shaft causes
excessive packing wear and leakage.

3. Use an awl or scribe to remove the packing
from the pump shaft. Make sure all the old
packing is removed from the packing recess

Figure 38 Product Pump
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4. Repack the pump shaft with clean, new
packing material. Use only Etnyre Part No.
RNG-80054

5. Position the split retainer over the new
packing and install the two retainer bolts
finger-tight

6. Perform sealant heating and circulation op-
erations in accordance with the procedures
given in PREPARING EQUIPMENT
FOR USE Chapter.

A\ caution

Do not over-tighten the split retainer bolts Only
snug-tighten the bolts. Over-tightened bolts will
cause the packing to score the pump shaft.

7. With the machine at normal operating tem-
perature and the product pump rotating, car
fully snug-tighten the split retainer bolts

A\ caution

Adjust the pump packing daily. The packing
must leak one (1) drop per minute for shaft
lubrication.

8. Periodically snug-tighten the split retainer bolts
as excess seepage appears at the product pump shaft
during operation

HOT-OIL PUMP PACKING GLAND
REPLACEMENT

Perform the following procedures to replace the
hot-oil pump packing gland:

1. Loosen the two bolts that hold the retainer
on the hot-oil pump shaft

2. Remove the two bolts and lift the retainer
up to allow access to the hot-oil pump shaft
packing

V e

Figure 39 Hot Oil Pump



A\ caution

Do not scratch the pump shaft when removing
the old shaft packing. A damaged shaft causes
excessive packing wear and leakage.

3. Use an awl or scribe to remove the packing
from the pump shaft. Make sure all the old
packing is removed from the packing recess

4. Repack the pump shaft with clean, new
packing material. Use only Etnyre Part No.
RNG-80297

5. Position the retainer over the new packing
and install the two retainer bolts finger
tight

6. Perform hot-oil heating and circulation op-
erations in accordance with the procedures
given in the PREPARING

A\ caution

TABLE 1-4: SUITABLE HEAT-TRANSFER OILS

MANUFACTURER PRODUCT NAME PRODUCT
Chevron USA Heat Transfer Oil| 1
CONOCO, Inc. Heat Transfer Oil| -
Gulf Qil Corp. Gulftherm 68
Mobil Oil Corp. Mobiltherm 603
Shell Oil Corp. Thermia Qils C
Diamond Shamrock |Heat Transfer Oil| -
Sun Qil Co. Heat Transfer Oil| 25
Texaco, Inc. Texatherm 46
Union QOil Co. Redline Series 225

HEAT-TRANSFER OIL SPECIFICATION
Table 3-5 lists the general specification for heat-
transfer oil suitable for use in ECS-250/400 series
crack sealing machines.

TABLE 1-5: HEAT-TRANSFER OIL SPECIFICATION

Do not over-tighten the retainer bolts Only
snug-tighten the bolts. Over-tightened bolts will CATEGORY SPEC.
cause the packing to score the pump shaft.
Gravity, API 30
7. With the hot-oil at normal operating tem-  |Carbon Residue, WT% 0.10
t d the hot-oil tating, )
perature and the hot-oil pump rotating Flash Point 440°
A\ caution
Adjust the pump packing daily. The packing Pour Paint 5°F
t leak 1 inute for shaft . .
must leak one (1) drop per minute for sha Viscosity @ 100° F (38° C) 110
Distillation Rate, 50% 780° F
8. Periodically snug-tighten the retainer bolts
as excess seepage appears at the hot-oil Viscosity @ 210° F (99° C) 40
pump shaft during operation . .
Specific Gravity @ 500° F (260° C) 0.67
RECOMMENDED FLUIDS . :
Viscosity Index 95
The heat-transfer oils (hot-oil) listed in Table 3-4 Y
are suitable for use in ECS-250/400 series crack |Specific Heat @ 500° F (260° C) 0.70

sealing machines. Oils other than those listed
may be acceptable provided they meet the general
specifications.

The heat-transfer oil used in ECS-250/400
series crack sealing machines must be solvent-
extracted, thoroughly dewaxed, clay-filtered, par-
affin based oil recommended for operating tem-
peratures up to 600° F (316° C) in a closed, forced
circulation system.

NOTE: Aromatic or high temperature flash point lubri-
cating oils must not be mixed with paraffin base
heat-transfer oils.

HYDRAULIC FLUID

Premium quality hydraulic oil such as Union AW

or equivalent is recommended. For minimum am-
bient temperature below 32° F (0° C), use SAE 10W
(150-215 SUS grade). Above 32° F (0° C), use SAE
20-20W (315 SUS grade).
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TABLE 1-6: DEPTH CHART

ECS-250 (Measured from Top of Tank, Curbside)

DEPTH (INCHES) U.S. GALLONS
0 270
1 259
2 248
3 237
4 226
5 215
6 204
7 194
8 185
9 176
10 167
11 158
12 149
13 140
14 131
15 122
16 113
17 104
18 (Top of Flue) 95




APPENDIX C

TROUBLESHOOTING

Table 3.6 is provided as a guide to assist the user in the maintenance and troubleshooting of the
ECS-250/400 crack sealer.

TABLE 2-1: TROUBLESHOOTING

SYMPTOM POSSIBLE CAUSE SOLUTION

Heat transfer 1. Insufficient hot-oil in 1. Check hot-oil level; add

oil system if necessary

(hot-oil)

slow to 2. Hot-oil is contaminated 2. Remove sample for testing
heat or aged or drain system and install new

oil. Refer to procedures and
specifications in this section

3. Temperature gauge out
of calibration

3. Replace or recalibrate
temperature gauge

Burner Insufficient pressure in
does not sealant heating system
light due to:
1. Hot-oil pump inoperative 1. Check hot-oil pump;
repair or replace
2. Low hot-oil level 2. Check hot-oil level; add
if necessary
3. Faulty hot-oil pressure 3. Replace hot-all
switch pressure switch
Burner Component malfunction Shut off burner manually
does not or maladjustment with burner switch on
shut off

control panel. Consult
factory for corrective
action
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TABLE 2-1: TROUBLESHOOTING (CON'T)

SYMPTOM POSSIBLE CAUSE SOLUTION
Circulating 1. Auger directional 1. Use manual override
augers do control not working on valve
not rotate 2. Cold sealant 2. Allow sealant to heat

3. Lack of hydraulic
pressure due to:
a. Insufficient hydraulic a. Check fluid level; add if
fluid necessary
b. Hydraulic valve closed b. Open hydraulic valve
c. Malfunction in c. Check components;
hydraulic pump, motor or repair as necessary.
directional control valve Consult factory technical
support
When hot-oil Temperature probe Adjust rear T-Cal value up
temperature calibration is wrong
exceeds
525° F
When diesel

engine stops

Diesel Malfunction or Refer to engine

engine stalls maladjustment in engine manufacturer’s literature
or runs

poorly

Product 1. Cold sealant 1. Allow sealant to heat
pump does 2. Lack of hydraulic

not rotate pressure due to:

a. Insufficient hydraulic
fluid

a. Check fluid level; add if
necessary

b. Hydraulic valve closed

b. Open hydraulic valve

c. Malfunction in
hydraulic pump, motor or
directional control valve

c. Check components;
repair as necessary

Consult factory technical suppport

3. Malfunction in product
pump

Check product pump and
repair or replace. Refer to

manufacturer’s literature
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TABLE 2-1: TROUBLESHOOTING (CON'T)

SYMPTOM POSSIBLE CAUSE SOLUTION
Sealant 1. Cold sealant 1. Allow sealant to heat
material 2. Application/Recirculation 2. Refer to Preparing
does not valve setting incorrect Equipment For Use:
flow Heating/Circulating Sealant

3. Clog in application 3. Allow wand and hose
wand assembly to heat in hose
trough until wand
circulates
4. Damaged or worn 4. Repair or replace as
valves necessary. Consult factory
technical support
5. Worn product pump 5. Replace product pump
Hot-oll 1. Malfunction in pump 1. Repair or replace as
pump does or hydraulic motor necessary. Consult factory
not rotate technical support

43





















APPENDIX F
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OVERALL DIMENSIONS
207 916"
180 1/16"
HOSE STORAGE
X\ T l TOOL BOX

/CONTROL BOX

~— 34 3/8"

3 ‘ '

@ /- IQ}\H:

SIDE-MOUNTED

SWIVEL JACK

34" —=

HYDRAULIC FLUID TANK

HOSE STORAGE

DIESEL FUEL
TANK

80 1/2

51"
LOADING
HEIGHT

77 7/




