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HONDA OF AMERICA 
CHAPTER 2 GENERAL DESCRIPTION 

SECTION 4 CHARGER/MATERIAL HANDLING SYSTEM 
CONTRACT #028801 

MATERIAL FLOW 

The incoming ingot bundles are received from the supplier and delivered to the ingot 
conveyor near the Jet Melter. The scrap material is returned from the die casting machine 
and stored in a scrap conveyor near the Jet Melter. 

MATERIAL HANDLING/CHARGING 

NOTE: MAXIMUM CAPACITY OF BUCKET IS 2000 LBS. 

An electrically operated hoist/trolley with charge bucket charging system has been 
furnished to keep the JM 5000 Jet Meher stocked. The charging system includes: A 
Electrolift 5 ton electric chain hoist with a 5 HP TEFC motor, a 3/4 HP drive trolley 
attached to a hoist for horizontal movement, a 2000 capacity bucket with bottom drop 
doors. 

One charge bucket will be automatically loaded with scrap at the scrap conveyor. 
Photoeyes will determine when to turn off the scrap conveyor. Another bucket will be 
filled by the ingot destacker. The operator selects the number of rows of ingot the 
destacker places into the bucket. When complete, the bucket will move to the charger 
tower. The system will continououly charge ingot buckets until the scrap bucket is full, 
then charge the scrap. 

The hoist will lift the loaded charge bucket up approximately 20 feet and then the trolley 
drive will move the bucket over the Jet Melter shaft. The stack cover will open and the 
bucket will be lowered approximately 1 foot where the bucket will stop. The bottom 
doors will open discharging the load. The bucket will then return to its home position at 
the bottom of the charger shaft. 

Modem supplied charge controls will consist of the necessary push buttons and indicating 
lights, hoist and trolley motor starters, selector switch for auto or manual bucket return, 
upper and lower terminal limit switches, emergency stop button and safety switch cut-out 
to stop the charging unit upon opening of the service doors at the lower charger shaft and 
upper charger area. 
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UPPER STACK 

HONDA OF AMERICA 
CHAPTER 3 EQUIPMENT DESCRIPTION 

SECTION 1 FURNACE 
CONTRACT #028801 

The Jet Melter consists of a vertical shaft and molten metal receiver (hearth). The upper 
stack section is constructed of3/8" thick plate rolled to 4'-11-114" inside radius and a 6'-3-
3/8" inside radius obround. The upper stack section includes the stack and cover and 
operating mechanisms and supports. The stack and cover are refractory lined to minimize 
heat loss. The stack section has a 3" thick insulating castable backup lining with a 9" thick 
layer of DV-38 for a working surface. 

LOWER STACK & HEARTH 

The lower section includes the inclined floor and the burner tunnel area up to the hearth 
entrance. The lower stack section is rolled from 3/8" thick plate to 5'-1-114" inside radius 
by 6'-5-3/8" inside radius obround. This area has a 2-112" thick insulating castable backup 
lining with a working surface of 1 '-2" DV-38 brick. 

The floor of the inclined area has a layer of 4-1/2" of insulating :firebrick, a layer 9" thick 
of high duty :firebrick and a working surface of 4-1/2" thick of nitrite bonded silicon 
carbide brick. This silicon carbide brick will minimize erosion from charge material impact 
and from the molten metal flowing across it. The burner area consists of burner tiles, and 
high alumina rammed plastic refractory. This material is selected for its high strength, low 
thermal growth and excellent spalling resistance. 

The hearth section is fabricated from 3/8" thick steel. The hearth section of the furnace 
includes the mounting bracket for the holding burner, tapping spout, metal level detector 
probes, and metal temperature thermocouple. 

The floor of the hearth is lined with 4-1/2" of insulating firebrick, 4" of high strength 
castable and 12" of 85% alumina brick for a working lining. The refractory floor is sloped 
towards the tap hole to insure complete drainage of the furnace. The side walls of the 
hearth are refractory lined with 1-1/2" of block insulation, 4-1/2" of insulating :firebrick 
and 9" of 85% alumina brick refractory as a working lining. 

The hearth cover is refractory lined with 3" of insulating castable and 8" of high strength 
:fireclay castable. 
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STACK COVER 

The stack cover is refractory lined with 4-1/4" of high strength fireclay castable refractory. 
The cover is actuated by a pneumatic cylinder and rides on 10 LBS/FT. rail. The cover is 
fabricated of 114" thick steel suitably reinforced and welded for operation. 

STACK CLEAN OUT DOORS 

This door is made of 112" thick steel plate ribbed and suitably welded to minimize 
distortion. The door is refractory lined and is used as an access for cleaning the inclined 
floor and burner sleeves. 

DROSS DOOR 

The dross door is located on the hearth opposite the stack. It is fabricated of 1/4" thick 
steel plate. It is suitably ribbed, reinforced and welded. The door is raised and lowered by 
an electric chain hoist. 

TAPPING MECHANISM DRAIN 

There is one ( 1) auto manual tapping mechanism furnished with Jet Melter. 

The auto tapping device is a pneumatic operated air cylinder linked to a frame which has 
attached to it a round bar. When air is supplied to the cylinder, the round bar with a 
tapping cone is rammed into the hole of the tapping block, thus stopping the flow of 
molten aluminum. 
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GENERAL 

HONDA OF AMERICA 
CHAPTER 3 EQUIPMENT DESCRIPTION 

SECTION 2 BURNER SYSTEM 
CONTRACT #028801 

The burner system consists of a blower, burners, regulators, control and shutoff valves and 
measuring devices. Each has a :function and must be maintained properly for the entire 
system to perform satisfactory. 

COMBUSTION AIR BLOWER 

This blower is rated for 1210 CFM @ 24 OZ/IN2 with a 20 HP, 3600 RPM, 460V/3/60 
motor. Included with blower is a reusable filter/silencer. 

HOLDING BURNER 

One (1) North American4422-7B burner rated for 2.88 MM BTU/HR. 

MEL TING BURNERS 

Four (4) North American #6421-5 special quick take apart burners rated for 1.22 MM 
BTU/HR. each. 

AIR PIPING 

One lot of valves for control of the combustion air including electric motor operated 
control valve, manual balancing valves, pressure gauges and pressure switches. 

GAS PIPING 

One lot of equipment including regulators, flow indicator, manual reset safety shut-off 
valve, solenoid operated burner gas valve, vent valves, pressure switches, and pressure 
gauges. 

ELECTRIC CONTROLS 

Controls are provided for automatic operation of the burners through start-up and purge 
cycles up to the actual lighting of the burners. The controls are located in the main control 
panel on the platform near the Jet Melter. 
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HONDA OF AMERICA 
CHAPTER 3 EQUIPMENT DESCRIPTION 

SECTION 3 CHARGING SYSTEM 
CONTRACT #028801 

The charger system is an electric wire rope hoist type with trolley for horizontal 
movement, conveying equipment, stock level indication and charger structure. As a 
complete system it is capable of charging raw materials into the Jet Melter. The materials 
that charger system will handle are ingots and returns. 

CAP A CITY AND CYCLE 

The charger is designed to handle a maximum 2000 LBS charge of aluminum ingots. The 
charger hoist unit provided will have a charge cycle time of approximately 5 minutes and 
55 seconds. 

BUCKET/BAIL 

The bucket and bail together is a welded steel framework which has four (4) guide wheels 
and heat shield. The guide wheels travel inside of the charger structure channels. The 
bucket/bail carries the charge to the top of the Jet Melter to deposit the materials into the 
top of the stack. 

@ CAUTION: Maximum capacity 2000 LBS. 

HOIST 

The hoist unit is a Electro lift 5 ton electric wire rope hoist with a 5 H.P., TEFC motor, a 
314 H.P. drive trolley attached to the hoist for horizontal movement. 

STOCKLINE INDICATOR 

A photo stock level switch has been furnished to determine if there is adequate room in 
the Jet Melter shaft to accept another charge. The stock level switch system includes an 
air cooled source and receiver. 

The source and receiver are rated for 135° F ambient air temperature. The source head 
operates on line voltage and transmits an LED beam to the receiver. 
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CHARGER GUIDE TRACK 

The charger track and structure has been designed to be supported from the concrete floor 
supplied by customer at suitable elevations. The main portion of this structure consists of 
a pair of MC 6 x 12 channels forming the guide track for the wheels of the charging 
bucket/bail. 

A truss is formed by yokes fabricated of 6" wide flange members and cross braced with 
wide flange, angle and channel members. A sheet metal spill guard reinforced with angles 
is included to protect against spillage of material below the structure. 16 gauge expanded 
metal is placed on the sides of the charger structure from top to bottom to prevent entry 
of foreign objects and personnel into the charger. 

~ WARNING: A door closed limit switch is located near the top of the charger 
structure. This limit switch must be kept in good working order at all 
times to prevent bucket movement when the door is open. This door 
must be kept closed while charger is in operation. 

The following is a list of danger signs that are furnished by Modem Equipment Company, 
Inc. and are located at the charger structure. 

1. Red, White and Black sign reading: 

"DANGER - MOVING EQUIPMENT" 

2. Red, White and Black sign reading: 

"DANGER- FALLING OBJECT AREA" 

4. Red, White and Black sign reading: 

"DANGER - KEEP CLEAR OF CHARGE DOOR" 

5. Red, White and Black sign reading: 

"DANGER - DO NOT OPEN WITHOUT AUTHORIZATION" 
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HONDA OF AMERICA 
CHAPTER 4 OPERATING INSTRUCTIONS 

SECTION 1 ST ART-UP CHECK LIST 
CONTRACT #028801 

A. Open cleaning doors at the rear of the furnace and dross door at the front of the 
hearth and check that all oxidized materials are removed and the furnace is clean. 
Also, check that all oxidized materials are removed from the melting burners and 
they are free and clear. Check for damaged refractories and repair as required. 
Check to be sure both drain and tap spout are clean, clear, and in good condition. 

B. Check drain hole and be sure tapping cone is in place and tapping device is locked 
into position. Check and be sure drain spout is clean and clear and refractories are 
in good condition. 

C. Check and be sure working launder connection is clean and clear and refractories 
are in good condition. 

D. Check to be sure cleaning doors located at the rear side of the lower stack are 
closed and securely latched. If it appears that the cleaning doors might leak gases 
during operation due to warn gaskets, replace gaskets immediately with new ones. 

E. Check to be sure dross cleaning door at the front of hearth is in the closed 
position. A pilot light on the G.O.T "Melt/Charger Overview" screen will indicate 
when the door is opened/closed. 

F. Check infrared stock level detector for malfunction. . Open the upper stack cover 
and be sure there is no material in the stack that might give the stock level detector 
an indication the stack is full. Close stack cover and check to see if stock level 
detector light is on. 

NOTE: The stock level detector is fail safe and fails to "Full" indication. 

Replace circuit board in detector if full light is on, if not, proceed to next step of 
start-up. 
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Check to be sure cooling air is flowing through infrared stock level source and 
receiver. Daily check and clean glass on photo cell mounting bracket. 

CAUTION: Never completely remove protective glass from its holder while Jet 
Melter is in operation or the stack temperature is above ambient. 

Check molten aluminum level detector to make sure it is clean and free from 
oxidized material. Be sure probes are clean and not coated with grit and in good 
operating condition. Measure length of probes and adjust accordingly. See 
Chapter 10 Section 1 for specific furnace settings for proper probe lengths. Probes 
require replacement monthly and the length should be checked and measured at 
least once every shift. 

Check to be sure molten aluminum thermocouple is operational. Remove from 
furnace and check refractory coating of protection tube for cracks or burned out 
parts. Replace, if required. Insert into furnace to proper level provided by special 
holding device. 

Check all other thermocouples to see that they are operational and properly 
secured in place as follows: 

1. Atmosphere in roof of hearth. 
2. Exhaust gas temperature in exhaust stack. 
3. High temperature limit in roof of hearth. 

K. Set melting temperature control. See furnace setting Chapter 10, Section 1 for 
proper value. 

L. If starting with a cold furnace, switch the holding burner thermocouple selector 
switch to the "Atmosphere" position until sufficient molten accumulates in the 
hearth before switching to the "Molten" position. 

If starting with a hot furnace see Section 3 of this chapter for the correct 
procedure. 

M. Check for correct setting of high temperature limit control. See furnace setting 
Chapter 10 Section 1 for proper value. 

N. Check to be sure the manual main gas valve is open and natural gas is appropriate 
pressure. See furnace setting Chapter 10 Section 1 for proper settings. 
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0. Check charger/conveying equipment. See section on charger/conveyor start-up 
and operation. 

P. Check any other accessory equipment for proper operation and position. 

Q. Check all disconnects to be sure they are closed and ready for operation, such as 
combustion air blower, and charger hoist unit (see section on charger). 

R. Check to be sure compressed air is available at all air cylinders. Minimum pressure 
should be 80 PSIG. 
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HONDA OF AMERICA 
CHAPTER 4 OPERATING INSTRUCTIONS 
SECTION 2 COLD START-UP PROCEDURE 

CONTRACT #028801 

Refer to start-up check list, Section 1 of this chapter before proceeding with furnace start
up sequence. 

1. Engage the main panel power disconnect switch. The white "Power On" pilot light 
on the control panel should turn on. 

2. Engage the secondary disconnect switch on the side of the main control panel. 
This enables the material handling system to operate once the master power is on. 

3. Turn the "Control Power" switch to the "On" position. The white "Control Power 
On" pilot light on the control panel should turn on. 

4. Press the "Master Power On" push button. The green "Master Power On" pilot 
light on the control panel should come on. If it doesn't, check the status of all E
Stops, safety limit switches, the system air pressure and the scrubber status. 

5. Press the "Reset" buttons on both of the Honeywell high temperature limits on the 
control panel. These are manual reset devices and must be reset any time they are 
tripped or when power has been removed for any reason. 

6. If alarm horn sounds, push the yellow "Alarm Acknowledge" push button on the 
control panel or the "Alarm Silence" button on the G.O.T. screen. The horn may 
buzz several times before turning off. 

7. Press the "Alarm Reset" button on the G.O.T. screen. Once this is done, check the 
Alarm Supervisor screen for any faulty conditions and correct them before 
proceeding to the next step. Once the faculty conditions are corrected the "Alarm 
Reset" button must again be pressed. Check to be sure that the following 
conditions do not exist: 

a. Any motor overload tripped 
b. Any remote disconnect open 
c. Dross door open 
d. Stack cover open 
e. Cleanout doors open 
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8. Tum "Off-Run" selector switch for all burners that are to be lit to the "run" 
position. 

a. Holding Burner "Off-Run" selector switch 
b. Melting Burner #1 "Off-Run" selector switch 
c. Mehing Burner #2 "Off-Run" selector switch 
d. Melting Burner #3 "Off-Run" selector switch 
e. Melting Burner #4 "Off-Run" selector switch 

9. Press the "Atmos." push button on the FOT "Burner Controls" screen. This will 
control the holding zone burner until enough metal has been melted for the 
"Molten" thermocouple to be immersed in the molten aluminum. After enough 
metal has melted to cover the end of the thermocouple, press the "Molten" push 
button on the same screen. Sensing temperature by the "Atmosphere" 
thermocouple located in the roof of the holding zone is called the indirect method 
and sensing temperature directly in the molten aluminum bath is called the direct 
method. 

10. Set the holding burner temperature controller on the G.O.T. to 1000° F for start
up. See Chapter 10, Section 1 

NOTE: The holding zone atmosphere high temperature limit set point must be 
changed at this time to 1650° F. 

~ 

11. 

12. 

When the holding burner controller is put into manual, the Mitsubishi PLC 
automatically sets the set point equal to the process variable. When going 
back to "Auto" the operator must set the set point back to its desired value. 

WARNING: Make certain that after the furnace heat-up the high temperature 
alarm set point is returned to its normal position. See Chapter 
10, Section 1 for proper setting. 

Set the melting burners temperature controller on the G.O.T. to 1000° F for start
up. See Chapter 10, Section 1 

Set correct start-up temperature setting for high temperature limit indicator. See 
Chapter 10, Section 1 for proper setting. If the temperature exceeds indicator 
setting, the burners will be shutdown and alarm light "High Temperature Limit" 
will light and alarm horn will sound. 
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13. Proceed to the gas skid and manually open the holding zone and melting zone 
manual shut off valves. Check status of gas pressure. Three pressure switches are 
provided to determine condition of gas pressure in both the melting zone and the 
holding zone. An alarm "Gas Pressure High/Low" is provided to indicate a fault in 
any of these three pressure switches and is as follows: 

a) "Low Gas Pressure" pressure switch. 
b) "Holding Burner High Gas Pressure" pressure switch. 
c) "Melting Burner High Gas Pressure" pressure switch. 

If a fault occurs for any condition, the alarm "Gas Pressure High/Low" will be 
displayed on the G.O.T. Proceed to check the High/Low Gas Pressure switches. 
Return to the main control panel. 

NOTE: However, when starting the furnace cold with the burners initially off: 
high gas pressure cannot be sensed by the pressure switch until the safety 
shutoff valve is opened, because the high gas pressure switch is located 
downstream of the safety shutoff valves. If the "Gas Pressure High/Low" 
light is lit, check to be sure main gas has been turned on and the main 
shutoff valve to the Jet Melter is open. 

14. Turn selector switch "Burners Ignition - Run" to the "Ignition" position in 
preparation to start. 

15. Push and hold, for about 2 seconds "Combustion Air Blower Start" push button to 
start the combustion air blower. The "Combustion Air Low Pressure" alarm will 
be active on the G. 0. T. This alarm will have to be reset once the blower is 
operating normally and delivering combustion air at the proper pressure. If the 
alarm does not reset it may be an indication that a dirty air filter is causing 
insufficient air pressure. Correct situation and proceed to the next step. 

16. When the combustion air blower starts, the combustion air valves for the holding 
zone (I-burner), melting zone #1 (2-burners), and melting zone #2 (2-burners) will 
all drive to the full open position to purge the furnace of any potential explosive 
gases. 

17. The combustion air flowing to all burners is at a maximum and trips end switches 
in each of the zone control valves which serves as a proof of purge. 

a. "Holding Zone Purge Proof' 
b. "Melting Zone # 1 Purge Proof' 
c. "Melting Zone #2 Purge Proof' 
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18. The purge cycle is now in progress. Check "Purge in Progress" pilot light 
displayed on the G.O.T. to determine if purge is in progress. After a 
predetermined period of the time, (3 - 4 minutes) the purge will be complete. See 
Chapter 10, Section 1 for proper length of purge time. 

19. At the end. of the purge cycle the "Purge Complete" pilot light on the G.O.T. will 
light. The combustion air valves will close down to the low fire position in each of 
the zones: 

a. "Holding Zone Low Fire" 
b. "Melting Zone # 1 Low Fire" 
c. "Melting Zone #2 Low Fire" 

If these status displays are not reading correctly, then check to determine which 
one of the air valves is not in the low fire position as described previously and 
correct the problem. 

20. Press the following push buttons on the G.O.T. "Burner Controls" Screen for 
starting up. 

a. "Melt Zone # 1" "Low" 
b. "Meh Zone #2" "Low" 
c. "Set the Holding Burner Controller to manual and set the output manually 

to 0% (low fire)" 

You could set selector switches to the "Auto" position to start, but should you 
forget to turn the temperature controller set points down to their lowest setting as 
the burners are lit off, they will immediately drive to high fire shocking the furnace 
refractories before they can be gradually warmed up according to recommended 
heating procedures. See Chapter 10, Section 1 for recommended heating 
procedures. 

21. After the furnace has purged and the combustion air valves have returned to the 
low fire position the manual reset gas valve will be energized. Proceed to the gas 
skid and manually open the manual reset gas valve. At the end of the opening 
stroke of the gas valve, the end switch will trip and close the gas vent valve. Gas 
will now flow to each blocking solenoid valve. Therefore, when the manual reset 
gas valve is opened, the vent valves close, but the automatic gas safety shut off 
valve will stay closed until the burner is ignited. 

22. Return to the main control panel and turn the "Off-Run" selector switches for the 
burners that are to be lit to the "Run" position. 
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23. The burners are now ready for ignition or light-off. Proceed to push each ignition 
button as follows: 

a. "Holding Burner Ignition" push button 
b. "Melting Burner # 1 Ignition" push button 
c. "Melting Burner #2 Ignition" push button 
d. "Melting Burner #3 Ignition" push button 
e. "Melting Burner #4 Ignition" push button 

The melting burner main blocking gas valve will open and each ignition 
transformer and electrode will energize. The main blocking gas valve of the 
holding burner will open and the transformer and electrode will energize. Do not 
attempt to ignite more than one burner at a time. 

24. As each burner ignites or lights-off the "Burner On" pilot light (on G.O.T. "Burner 
Controls" screen) will come on indicating the flame scanner is "seeing" a flame and 
a flame strength signal will be display on the burner relay. The ignition push 
button can now be released. NOTE: The "ignition" push button for any of the 
burners should not be held after a valid flame strength signal is displayed. Move 
the ignition - run switch to the run position. 

All burners are now lit and operating in the low fire position. The burners will stay 
in the low fire either the "Auto" or "High" push button is pressed. The holding 
burner will stay as low fire until placed in "Auto". Leave in "Low Fire" position 
until furnace reaches proper temperature as described in Chapter 10, Section 1, of 
this instruction. If furnace is hot and is restarted for any reason you can skip this 
part and proceed to the next step in Section 3. 

25. After the furnace temperature stops rising or the temperature reaches the proper 
temperature as described in Chapter 10, Section 1, place all the burners in 
automatic control by pressing the respective "Auto" push buttons on the G.O.T. 
"Burner Controls" screen. 

All burners are now running automatically and controlled by their respective 
temperature controller set points. If different temperatures are desired adjust 
controller set points to achieve desired results within the limitations of various 
operating parameters. 

26. The interior panel lights are tied to a separate lighting circuit and will come on any 
time the doors are open. 
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27. Consult Chapter 10, Section 1 and Modem Equipment Company, Inc. drawing 
#STD 4-187 for a graphical representation chart of the sequence of start-up from a 
cold furnace to the time of full furnace melting production. Essentially, it will take 
approximately 7 hours to heat up the furnace to the point where cold material can 
be charged into the furnace. It will take about 4 hours to charge the furnace and 
melt aluminum of sufficient quantity to cover the molten aluminum thermocouple 
and switch from the atmosphere thermocouple to the molten thermocouple and the 
furnace is in full melting production at rated capacity. 

NOTE: When the holding burner is switched back to "Molten" the high 
temperature alarm on this controller must be reduced to 1380° F. 

28. The molten aluminum level indicator in the furnace hearth is monitored by 5 
probes, one used as a reference, and the other four set at different levels to detect 
molten aluminum level. When the third level is sensed, or holding zone high level, 
an indicator will be lit on the G.O.T. and on the machine status display signifying 
"Holding Zone High Level", the melting burners will go to low :fire. This condition 
will remain until either the furnace is tapped of molten aluminum to lower the 
molten metal level, or until the holding zone high/high level alarm limit is reached. 
If the molten aluminum level should continue to rise and reach the holding zone 
high/high level alarm probe the alarm horn will sound and the alarm "Holding Zone 
High/High Level" will become active on the G.O.T., and the melting burners will 
shut off. The holding burner will continue to operate to maintain molten metal 
temperature in the hearth. 

29. The melting burner temperature control should be set low at the start and gradually 
increased to operating temperature. This will prevent damage to refractories at 
cold start-up and improve refractories life. See Chapter 10, Section 1 for settings. 
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HONDA OF AMERICA 
CHAPTER 4 OPERATING INSTRUCTIONS 
SECTION 3 HOT RESTART PROCEDURE 

CONTRACT #028801 

After melting down shaft at end of shift in preparation for furnace cleaning. 

1. Stop charging furnace of scrap and ingot. 

2. Tap the hearth of molten metal of sufficient volume to allow for the unmelted 
volume in the shaft to melt down. See Chapter 10, Section 1 for shaft volume. 

3. Melt down ingot and scrap in furnace shaft. See Chapter 10, Section 1 for 
estimated length of time required. 

4. At end of melt down increase melting zone temperature control to new set point to 
help remove dross from furnace. See Chapter 10, Section 1 for temperature 
setting. After melt down, reset to normal melting position set point. Or place the 
melting burners in high fire via the control push buttons on the G.O.T. "Burner 
Controls" screen. 

5. Place the burners in Low Fire via the control push buttons on the G.O.T. "Burner 
Controls" screen. 

This will drive melting burners down to the "Low Fire" position. 

6. Open either the dross door or the shaft cleaning door or both and verify that all 
material that will melt has melted. If material remains close doors and return the 
melting burners to high fire pushing the "Auto" or "High" push buttons on the 
G.O.T. "Burner Controls" screen and melt remaining material. If melt down is 
complete, go to next step. See Chapter 10, Section 1 for melt down temperature 
setting. Clean furnace per procedures described in Section 6 of this chapter. 

7. Turn selector switch "Burner Off-Run" to the "Ofl'' position as follows: 

a. "Melting Burner # 1 Off' 
b. "Melting Burner #2 Off' 
c. "Melting Burner #3 Off' 
d. "Melting Burner #4 Off' 
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Depress "Alarm Acknowledge" push button when horn sounds. Do not shut off 
the holding burner at this time as it is required to maintain heat losses during the 
cleaning process. 

8. Proceed to clean furnace. See Chapter 9, Section 1 for cleaning description. 

9. Set the "Holding Burner Controller" to auto. 

10. To restart the melting burners, turn the melting burner "Off-Run" selector switch 
to the "Run" position . 

11. Place the burners in Low Fire via the control push buttons on the G.O.T. "Burner 
Controls" screen. 

The controls are set in the "Low" position at start-up to prevent the burners from 
going to the high position after the burners are lit, which would happen if the push 
buttons were set at either auto or high position and this would shock the 
refractories in the burner tile area even if the furnace is being restarted from a hot 
condition. After the burners have been lit for 1 to 2 minutes, the controls can be 
turned to "Auto". 

12. The burners are now ready for ignition or light-off. Proceed to push the "Ignition" 
push button per the following sequence. 

a. "Melting Burners # 1 Ignition" push button 
b. "Melting Burners #2 Ignition" push button 
c. "Melting Burners #3 Ignition" push button 
d. "Melting Burners #4 Ignition" push button 

The main blocking valve of the melting burners will open and the transformers and 
electrodes will energize. 

13. As each burner ignites or lights off: the flame signal strength will indicate a valid 
reading indicating the flame scanner is "seeing" a flame. The "Ignition" push 
button can now be released. 

NOTE: The ignition push button for any of the burners should not be held after a 
valid flame signal strength reading is obtained. After all of the burners 
are operating the "Alarm Reset" push button can be depressed and all of 
the "Flame Failure" alarms listed below will clear. 

"Melting Burners Flame Failure" 
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14. Set proper temperature set points for each instrument as recommended in Chapter 
10, Section 1. 

After flame failure, due to any one of the following reasons: 

a. Power failure 
b. Gas interruption 
c. High-high molten aluminum level 
d. High exhaust gas temperature 
e. Combustion air blower failure 
f. Remote disconnect opened 
g. Low gas pressure 
h. High gas pressure 
i. Flame scanner failure 
j. Flame relay failure 
k. "Burner-Off' push button pressed 

Determine the cause of the failure and correct the fault or problem. Consult Chapter 6, 
Section 2 of the trouble shooting section for assistance in this area. 

1. All burners are off and all "Flame Failure" alarms are active. If the combustion air 
blower has not failed and is still running, go to Step 2. If the combustion air 
blower has shutdown, determine the cause of the failure and correct. Restart the 
combustion air blower. 

2. Turn selector switch "Burner Off-Run" to the "Run" position. 

3. The combustion air valves will open to full open and the purge proof end switch 
will be made. The pilot light "Purge in Progress" will light. When the purge time 
is complete the pilot light "Purge Complete" will light. At this time the 
combustion air valves will all turn down to low fire. 

4. Place the burners in Low Fire via the control push buttons on the G.O.T. "Burner 
Controls" screen. Set the holding zone controller to "Manual" and take its output 
manually to 0%. 

5. Manually open the holding and the melting zone manual reset gas valve. 

6. Proceed to push the following push buttons to ignite the burners: 

a. "Holding Burner Ignition" push button 
b. "Melting Burner Ignition # 1" push button 
c. "Melting Burner Ignition #2" push button 
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d. "Melting Burner Ignition #3" push button 
e. "Melting Burner Ignition #4" push button 

7. The G.O.T. lights "Burners On" will light. 

8. Place all the burners in automatic control by pressing the respective "Auto" push 
buttons on the G.O.T. "Burner Controls" screen. 
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HONDA OF AMERICA 
CHAPTER 4 OPERATING INSTRUCTIONS 

SECTION 4 SHUTDOWN PROCEDURE 
CONTRACT #028801 

1. Stop charging furnace of melting materials. 

2. Tap the hearth of sufficient volume of molten metal to allow for the unmelted 
material in the shaft. See Chapter 10, Section 1 for shaft volume. 

3. Allow material in furnace shaft to melt down. 

4. Near the end of melt down, (when the melting burners remain on low fire most of 
the time) increase melting zone temperature controller to (1650° F) to help melt 
out all materials. 

5. Turn melting zone #1 and #2 to Low Fire. Place the burners in Low Fire via the 
control push buttons on the G.O.T. "Burner Controls" screen. This will drive all 
melting burners to the low fire position. 

6. Open either the dross door or the shaft cleaning doors or both and verify that all 
material that will melt has melted. If material remains, close the doors and turn the 
melting burner zones back to 11Auto11 and melt the remaining material. When all 
meltable has melted, proceed. 

7. Turn selector switch "Burner Off-Run" to the "Off' position as follows: 

a. "Mehing Burner ( 1) Off' 
b. "Melting Burner (2) Off' 
c. "Melting Burner (3) Off' 
d. "Melting Burner ( 4) Off' 

This will shut off all melting burners. Leave the holding burner operating until all 
the metal has been drained from the furnace. 

8. Open all melting burners and clean out burner tiles. 

9. Clean and remove all oxide materials from melting zone. Push the oxides into the 
hearth down the shaft incline. 
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10. Tap all metal that will flow through tap hole and use for casting. 

11. Drain all residual metal from furnace through drain tap and pig this metal. 

12. Shutoff holding burner by turning holding burner selector switch "Off-Burner" to 
the "Off' position or simply push "Burners Off' push button to stop the holding 
burner. 

13. Stop combustion air blower by pushing push button "Combustion Air Blower 
Stop" push button. 

14. Turn off manual main gas valve. 

15. Remove cover from molten aluminum level detector and clean appendage of 
molten metal and oxide. 

16. Remove molten metal thermocouple. Clean thermocouple and entry hole of metal 
and oxide. 

17. Clean furnace hearth walls at metal line and floor of all residual oxide in 
preparation for next start-up. 
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@ CAUTION: 

TAPPING/DRAIN 

HONDA OF AMERICA 
CHAPTER 4 OPERATING INSTRUCTIONS 

SECTION 5 TAPPING PROCEDURE 
CONTRACT #028801 

Operating personnel should wear insulation gloves. An aluminized 
insulated coat and face heat shield are also recommended apparel. 

1. Refer to (Modern Equipment Company, Inc. drawing #2955-1003-4). 

2. The cylinder operated tapping device is mounted to the side of the furnace just above 
the tapping hole. See general arrangement (Modem Equipment Company, inc. drawing 
#5810-5064-4) for actual location. 

3. The tapping device is compressed air operated (60 PSIG) by a pneumatic cylinder 
which is operated by a manual hand operated 3 position air valve. 

4. The air valve uses position I to insert the tapping plug, position 3 for retracting the 
tapping plug and position 2 (neutral) to stop the cylinder anywhere in the stroke. 

5. To insert the tapping cone into the tapping hole (silicon carbide tapping block) the 
operator retracts the tapping device and places a fiber tapping cone over the end of the 
tapping bar. The operator then moves the manual air valve handle to position I to 
actuate the air cylinder which places the tapping cone in the tap hole plugging off the 
flow of molten aluminum. 

@ CAUTION: Operator should make sure hands are clear of device before 
operating. Device should be locked out whenever hands must be 
inserted to prevent injury. 

6. The operator then locks out the tapping device by using a padlock or combination bolt 
and locknut. Locking out the tapping device prevents accidental retraction of cylinder 
due to the loss of compressed air to the cylinder. 

7. To retract the "Tapping Device", first remove padlock or bolt and locknut. Then move 
the manual air valve handle to position 3 to retract the tapping cone bar out of the tap 
hole. If the fiber tapping cone remains stuck in the tap hole use a pick bar to pry the 
cone out of the hole to establish molten aluminum flow. 

8. The tapping cone bar is adjustable vertically and horizontally to allow for any variance 
in the tapping cone or hole. The tapping bar has adjustable set screw blocks for 
horizontal adjustment and the holding brackets have slotted holes for vertical 
adjustment. 
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HONDA OF AMERICA 
CHAPTER 4 OPERATING INSTRUCTIONS 

SECTION 6 CLEANING & DROSSING PROCEDURES 
CONTRACT #028801 

GENERAL CLEANING PROCEDURES 

1. It is necessary to regularly clean the Aluminum Jet Melter to prevent build-up of 
oxidized materials that will reduce melting capacity and damage the refractories 
due to penetration and spalling. 

2. It is recommended that once per shift (every 8 hours) to clean in front of the 
melting burners. This is done by shutting off the melting burners, opening the back 
doors, and using the necessary cleaning tools to chip and scrape the oxide material 
from the burner sleeves. Time required 10 minutes total, 1 person. 

Once per day it is necessary to flux and clean the bath area walls and skim molten 
metal. Time required 30 minutes, 1 person. 

Once every three days it is necessary to meh the shaft empty of aluminum, clean in 
front of melting burners, clean dry hearth, flux and clean both area walls and skim 
molten metal. Time required 1 hour, 1 person. 

NOTE: Frequency of cleaning will depend on charge material make-up, size and 
quality of charge material, and burner fuel-air ratio. 

3. It is also recommended to drain the molten aluminum hearth regularly to maintain 
cleanness of aluminum. The rule of thumb used by other Jet Melter operators is to 
drain the furnace down once every other week or about 250 to 300 tons of molten 
aluminum output, whichever is first. The contamination of aluminum in the hearth 
will vary with the type of scrap melted and erosion of refractories. For example, if 
very light or thin section materials are melted, greater oxidization occurs and the 
molten aluminum will be much dirtier. From experience, contamination at the 
bottom of the hearth will vary, but is approximately 1-112" to 2" thick in 50 tons of 
melting throughput. 
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4. Aluminum oxide (AL203) build-ups should be removed as completely as possible 
once every three (3) months of operation. The Jet Melter should be shut do~ 
drained and cooled to perform a very thorough cleaning operation. The 
maintenance people should be very careful not to damage refractories during this 
thorough cleaning procedure. This will improve refractory life and except for the 
very severe service areas around the burners, the lining in the Jet Melter will last 3 
to 4 years if these cleaning procedures are followed. 

5. The areas to be cleaned are as follows and can be found indicated in the diagrams 
in Chapter 9, Section 1. 

Melting Zone: 

1. Four ( 4) melting burners blocks. 
2. Area in front of and to the side of the burner tunnel. 
3 Inclined slope floor of melting section. 

Heating Zone: 

1. Slag line of hearth (holding bath). 
2. Metal level detector. 
3. Thermocouple hole and area around face of hole. 
4. Tap hole and inner surfaces. 
5. Drain hole and inner surfaces. 
6. Incline to dross door. 
7. Hearth floor. 

NORMAL DROSSING PROCEDURE (EVERY 8 HOURS) 

1. Stop charging furnace of melting materials. 

2. Turn "Melting Burner On-Off' selector switches to the "Off' position. This will 
shut off all melting burners. Leave the holding burner operating to maintain 
molten aluminum temperature in the hearth. 

3. Tap all good metal in Jet Melter hearth. 

4. Loosen the four swing bolts on the back plate of the melting burner and swing 
them out of the way. Remove the burner assembly from the burner to expose an 
unobstructed view through the burner into the furnace. Through this hole from the 
rear, insert various cleaning tools to loosen and remove any oxidized materials 
attached to the burner tile and tunnel and push them into the furnace. Repeat this 
procedure for each burner. 
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5. After cleaning each melting burner, replace each removable burner assembly and 
tighten each swing bolt securely to make sure seal is secure and no leakage can 
occur. 

6. Open the burner clean out door located at the rear of the furnace. Using various 
types of cleaning tools, loosen and remove all oxidized materials in front of the 
burners. 

7. Push all loosened oxidized materials into the bath of the hearth section. The 
oxidized materials on the inclined floor of the melting zone contains a great deal of 
recoverable molten aluminum and is recycled by pushing it into the hearth. After 
cleaning, close and seal clean out door(s). 

8. Retract molten aluminum thermocouple from the bath and hook into holder 
bracket provided. (This is required when cleaning or drossing Jet Melter to 
prevent accidental damage to thermocouple. 

NOTE: Place the holding burner controller in "Manual" and enter a 0% output. 

9. Clean side walls of heating zone (hearth) as thoroughly as possible using tools 
recommended. This can be done by resting the tools on the roller rest bar 
provided in front of the drossing door and reaching in through the dross door to 
knock and scrape off the walls as much oxide as physically possible. 

10. Scrape and clean hearth (holding bath) floor up incline through dross door into 
receiving or drossing box of the sludge that has accumulated on the hearth floor. 

11. Flux bath per manufacturers procedures and close dross door to allow flux and 
aluminum to heat up. Open dross door and stir flux . bath. Close door and allow 
the flux and molten aluminum to work and reheat. Open door and carefully dross 
off the surface of the aluminum bath with drossing tools. 

12. Close drossing door and insert molten aluminum thermocouple back into bath and 
return the Holding Burner to Automatic control via the "Auto" push button. 

13. Charge up Jet Melter, if not already full, and restart melting burners. (See Section 
3 for hot restart procedure.) 
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DROSSING PROCEDURE (EVERY WEEK) 

1. Stop charging furnace of melting materials. 

2. Melt down all scrap materials in the furnace as per shutdown procedure, Chapter 
4, Section 4, Page 1. 

3. Move "Off - Run" selector switches to the off position for the melting burners. 
This will shut off all melting burners. Leave the holding burner operating to 
maintain molten aluminum temperature in the hearth. 

4. Tap all good metal in Jet Melter hearth. 

5. Loosen the four swing bolts on the back plate of the melting burner and swing 
them out of the way. Remove the burner assembly from the burner to expose an 
unobstructed view through the burner into the furnace. Through this hole from the 
rear, insert various cleaning tools to loosen and remove any oxidized materials 
attached to the burner tile and sleeve and push them into the furnace. Repeat this 
procedure for each burner. 

6. After cleaning each melting burner replace each removable burner assembly and 
tighten each swing bolt securely to make sure seal is secure and no leakage can 
occur. 

7. Open the burner clean out and incline clean out doors located at the rear and side 
of the furnace. Using various types of cleaning tools, loosen and remove all 
oxidized materials in the melting section of the furnace. 

8. Push all loosened oxidized materials into the bath of the hearth section. The 
oxidized materials on the inclined floor of the melting zone contains a great deal of 
recoverable molten aluminum and is recycled by pushing it into the hearth. After 
cleaning, close and seal clean out doors. 

9. Retract molten aluminum thermocouple from the bath and hook into holder 
bracket provided. (This is required when cleaning or drossing Jet Melter to 
prevent accidental breakage. 

NOTE: Place the holding burner controller in "Manual" and enter 0% output. 

10. Clean side walls of heating zone (hearth) as thoroughly as possible using tools 
recommended. This can be done by resting the tools on the roller rest bar 
provided in front of the drossing door and reaching in through the dross door to 
knock and scrape off the walls as much oxide as physically possible. 
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11. Scrape and clean hearth (holding bath) floor up incline through dross door into 
receiving or drossing box of the sludge that has accumulated on the heath floor. 

12. Flux bath per manufacturers procedures and close dross door to allow flux and 
aluminum to heat up. Open dross door and stir flux bath. Close door and allow 
the flux and molten aluminum to work and reheat. Open door and carefully dross 
off the surface of the aluminum bath with drossing tools. 

13. Close drossing door and insert molten aluminum thermocouple back into ·bath. 
Place the holding burner controller in "Auto" and verify set point. 

14. Manually load one (1) bundle (2000#) of ingots through the side door covering the 
melting zone floor. After bottom is covered close doors and fill Jet Melter using 
charging system until "Jet Melter Full" pilot light is lit with desired charge make 
up. 

Restart melting burners (See Section 3) for hot restart procedure. 

The initial 2000# of ingot on the floor is recommended to cushion against shock to 
the lower tower and melting zone floor. 

3 MONTH CLEANING 

1. Every 3 months the Jet Melter should be shutdown, cleaned per the weekly 
cleaning instructions, drained and cooled down. 

2. All material build-up on the walls must be removed using air hammer or hammer 
and chisel. 

3. Remove all loosened materials. 

4. Repair refractory per procedures in Chapter 9 of this manual. 
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