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COMPANY NAME: ROY F WESTON, INC/C/O; AAAP

ADDRESS: 14571 PLANT ROAD
CITY, STATE, ZIP: ALPINE, AL 35014

IMPORTANT INSTRUCTIONS
FOR FUTURE PARTS ORDERING
THE FOLLOWING INFORMATION MUST BE
GIVEN WHENEVER PLACING AN ORDER

FOR REPLACEMENT PARTS
MODEL
NUMBER: FBGS$610-F928-01-G310-480R3GF-{94
SERIAL
NUMBER: _R9aLr,

NO ORDERS WILL BE PROCESSED WITHOUT
THIS INFORMATI

EACH L&L FURNACE IS UNIQUE, AND
IDENTIFIED THROUGH THESE NUMBERS.

PLEASE KEEP THIS INFORMATION WHERE IT
W.ILL BE EASILY AVAILABLE.

The model number gives us pertinent information about
original drawings and electrical. Also all parts orders are
filed with the orig*\ al furnace file. While the serial numbers
are kept separatc 1. 1 used as a source to double check.
Also, changes maa. {aroughout the life of each furnace

are kept in that furnace file. This helps L&L keep an up

to date history on each furnace
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O PERATING MANUAL
Rey F. Weston, Inc. Revision: 0 MODEL NO: FBGS5810-F928-01-G310480R3GF-194

"OPERATING MANUAL

CONTAINS IMPORTANT CAUTIONS AND INFORMATION SPECTFIC TO THIS
PARTICULAR FURNACE

REVISION P

(June 27, 1995)

MODEL NO.: FBG5610-F928-01-G310-480R3GF-194
SERIAL NUMBER: [294LL
CUSTOMER: Roy F. Weston, Inc.

PROPRIETARY NOTE: The information contaired in this manual is proprietary information and is to be used only by
the customer. It is not to be distributed to anyone else without the express written permission of L&L Sozcial Fumace Co..

Inc.

WHO SHOULD READ THESE INSTRUCTIONS: Anyone operating the furnace with the atmosphere system MUST
read these instructions and be completel familiar with them. Operator training is available from the factory and engineers
are available to answer questions. In addition, the person responsible for the facilities engineering in the customer’s plant
and’or the safety director should read these and verifv that the ENTIRE INSTALLATION is safe.

DO NOT HESITATE TO CALL L&L SPECIAL FURNACE CO., INC. ABOUT ANY QUESTIONS THAT COME
UP: PHONE: 510-459-9216 FAX: 610-459-3689

NOTE: All information in this manual is believed 10 be correct. However, 1. &I, we'comes any feedback from the customer
concemng comections, sugpestions or additions, This will be inccrporated into a revised version and provided to the
customer,
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TABLE OF CONTENTS

CAUTIONS AND WARNINGS

GENERAL DESCRIPTION OF THE EQUIPMENT AND THEORY OF OPERATION
OPERATING PROCEDURES

PLANNED MAINTENANCE

SYSTEM SETTINGS AND REQUIRED UTILITIES

CAUTIONS AND WARNINGS

TEMPERATURE LIMITATIONS

¢ Maximum temperature of furnace is 1200°F Set the high limit control no greater than 25°F above furnace maximum
temperature.

MAXIMUM LOADING

¢  MAXIMUM LOAD ON HEARTH: 3000 Pounds evenly foaded

GENERAL CAUTIONS

e Do not override any of the important safety systems. If there is a necd to do this for any reason, consult with an L&L
Engineer before proceeding. -

e Perform all maintenance tests on the specificd schedule.
»  Wear protective coverings (such as heat resistant gloves) to protect the operator from burns from the heot furnace

s When loading with the portable ramp be sure to clamp the rump to the fumace so that it can not move while the
forklif: is or. the ramp. Failure to do this could result in a serious injury from a forklift accident,
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GAS CAUTIONS

e  Follow all local and national codes when hooking up the gas and elsctrical supplies. Be sure to install a drip leg in the
gas line hook up.

¢ Do not exceed the recommended gas operating pressures. Failure to do so could cause a dangerous situation. If the gas
pressure is too low at the burner the resulting combustion will cause dangerous aldehydes as a product of combustion.
This can be detected by an acrid smell and a burning sensation in the eyes. [f the gas pressures at the bumner are
adjusted according to the Eclipse instructions then all will be well,

¢ The fumace is set up for usc: with propane. It can be readjusted for use with gas. If this becomes necessary consult
with an L&L engineer.

®  Thc gas burner has three ports for checking various pressures. Remove the gas cocks after you have set all gas burner
pressures and plug the port with threaded inserts. This way no one can inadvertently open 4 gas cock and leak gas into
the room.

¢  DONOT TURN OFF THE POWER TO THE FURNACE UNTIL IT IS BELOW 1000°F. The combustion blower
operates whenever the power is on. This will help keep the bumers cool and result in longer burner life.

e When servicing the inside of the fumnace: Never close the door with a man i the furnace while doing maintenance of
the furnace uniess strict and careful precautions are observed. All power should be disconnected. All gases should be
shut off and the furnace should be completely a22 continuously evacuated. USE THE LOCKOUT PROVISIONS ON

THE GAS VALVE AND ELECTRICAL SYSTEM. The buddy system should be used to monitor the fuct that the
warker inside the furnace is O.K. Emergency supply of breathing air should be on hand inside the furnace. A serious

asphyxiation hazard exists.
e NOTE: this furnace has an emergency exit door. Once it is used it must be repacked with insulation.

GENERAL DESCRIPTION AND THEORY
OF OPERATION

GENERAL DESCRIPTION AND PURPOSE OF OVEN
This is a gas fired box furnace with complete gas safeties and digital control system, It is intended for buming, off certain

compounds at temperatures up to 1200°F.

ELECTRICAL SYSTEM
Read the "Sequence of Operations™ along with the ladder wiring diagram for a cemplete understanding of how the electrical

systern operates.

GAS SYTTEM
A complcte gas train diagram is provided detailing piping schematic.

CASE CONSTRUCTION
Welded 2/16" cuse with strongly reinforced and integrated base, There are extemal bracing members welded to the entire

casc and basc assembly. Leveling bolts and anchoring holes are included. Lifting rinygs are included. The main seams are
continuously welded for an attractive appearance. The furnace case is designed to be transported. It can be picked up from
the side by a forklift or lifted from overhead by a cranc with the supplied lifting hooks.
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USE OF THE FURNACE OUTSIDE: CONSIDERATIONS

The furnace i; designed to be used outside. All seams are continuously welded. There are drip shields to protect the door
seal from rain and the furnace mounted control panel. While in storage, however, it is recommended to put a tarp over the
top of the fumnace to help protect it from the elements. In particular. try to protect the door seal. The insulation around the
door seal will want to absorb water. When starting up the furnace after prolonged exposure to the elements it is
recommended to do a dry out cycie before using, Fire the furnace for 2 hours at 200°F and ramp to 500°F in 3 hours and

hold there for 2 hours.

PAINT
Eigh tempecrature primer is painted on al! surfaces and finished with an enamel.

4 2300°F 10 LB DENSITY PYROBLOCK INSULATION

The sides, back, door and top surfaces are insulated with Therrnal Ceramics Pyroblozk 2300°F ceramic fiber moduies. 4*
thick, 10 !b density. At 1200°F the cold face temperature is 164°F. At S00°F the cold face temperature is 105°F. These
modules may shrink slightly with time and temperaturc. If cracks develop ( (more than a 1/8") vou will need 10 stuff the
cracks with a 2300°F grade ceramic fiber blanket.

CASTABLE BOTTOM INSULATION
The bottom is insulated with 2-1/2" of 2200°F lighrweight castable refractory backed up with 2-1.2 of 2300°F firebrick

backed up with 1" of calcium silicate. At 1200°F the cold face temperature is 206°F

VESTIBULE DESIGN
There is a ceramic fiber board vestibule that surrounds the door perimeter to minimize heat loss when the door is opened.

NO ASBESTOS
No asbestos or asbestos products are used in manufacture.

HORIZONTAL DOOR WITH GASKETED DOOR SEAL

The door is 2 double pivoted horizontal door with thrust bearings for ease of operation. The double pivoting allows the
hotface to be kept from the operator. There are six large manual tumdown clamps for tight sealing. Because of the
completely horizonta! motion of the door as it is sealing there is no wear on the gaskets. There is a ladder on the doorto
assist the operator in actuating the top latches.

SAFETY MAN DOOR

There is a safety door for a man to exit in an emergency if the main door was, ever closed while doing maintenance. This
features spring loaded latches. DO NOT USE THIS EXCEPT IN THE CASE OF AN EMERGENCY. The fiber modules
will need to be repaired after each usc of this door.

CASTABLE FLAT HEARTH
Fumace includes a 2-1/2" thick flat castable hearth. This is madc in segmented picces with expansion joints. You may want

to cover this with plates of stee] for wear resistance. This way vou would not have to repour the bottom castable to repair
the fumace,

PORTABLE RAMP
A portable metal ramp is provided to enable a forklift to be driven into the furnace for loading purposes. This has eyehook
¢lamps for attaching to the fumace while loading. BE SURE TO USE THESE SO THAT THE RAMP DOES NOT MOVE

WHILE LOADING.

TEST PLATES AND PORTS
There are several test ports and special plates for testing included.

CONTROL SYSTEM

FLOOR MOUNTED REMOTE CONTROL PANEL AND FURNACE PANEL

Floor mounted NEMA 12 panel with hinged door and an Allen Bradley fused disconncet switch. Interior painted white. JIC
wire coding and wire ducts. Includes door pocket for wiring diagrims. there is a separate panel (NEMA 4) at the fumace
(outside the 10 foot explosion proof zone) which houses the high limit control, the flame safety module. und various other
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components necessary for operating the furnace. There are special plugs supplied for the various signal wire, high voltage
wires and low voitage wires.

GROUNDED COMMON TERMINAL ON CONTROL TRANSFORMER
Normally L&L grounds the common "X2" terminal of the contro! transformer per JIC code. All wirss from this terminal are

white, and are not fused.

MAIN TERMINAL STRIP
All control wires terminate in a common terminal sxip in the contol panel for easy trouble shooting.

WIRE MARKING
All wires are numbered at both ends with printcd wire markers. All ungrounded (“hot") control wires are red, and grounded

common wires are white. Grounding wires are green. All terminal strips are marked.

INTERCONNECTION WIRING AND PIPING FOR GAS FURNACES
All interconnection wiring is run inside of conduit. All interconnection wiring is run at the factory and completely tested
before being disconnected for shipmer.t. All piping includes unions for easy disassembly and reassembly of major

components,

COMPONENT MARKING
All electrical components. where possible, e identified within the control cabinet and other terminal baxes with printed

Iabels. The identification numbers correspond to the electrical diagram. This aids in oubleshooting.

LIGHTED ON/OFF SWITCH
Lighted NEMA 13 oil tight Ga/Off push button switch.

CONTROL VOLTAGE IS 120 VAC
Control transformer supplies 120 volts to contuls.

FUSING
Full branch circuit fusing to JIC and NEC electrical codes.

DOOR SWITCH TURNS BURNER DOWN
Bumer goes to0 low fire automatically when door is opened. Door switch is NEMA 13 oil tight.

POWER CONNECTION
Single point connection of main power to controf panel.

CODES MEET NEC
All wiring meets the National Electrical Code.

PROGRAMMABLE UDC 5000 TEMPERATURE CONTROL

Honeywell UDC 5000 microprocessor based digital program control. There is one program with 10 soaks and 10 ramps.
Display includes English language programming information for easy set up. This is onc of the easiest digital program
controls to operate. Accuracy is .05% of scale (typically £1.0°F). All PID tuning constzants. maximum temperature and scale
range are programmable. Five levels of data security. Deviation bargraph. High noise immunity. Numerous dedicated keys.
Two yvear warranty. This has been completely preconfigured at L&L except for the tuning. See the separate sheeton L&L's
simple tuning method to quickly tune the fumace. A configuration sheet is included with all parameters shown in case you
ever have to reconfigure the control. L&L also maintains a record of this. See the separate Honeywell manual for more
information concerning this control. Note also that they have a technical support hotline for service and questions.

TUNING THE PID CONSTANTS IN THE TEMPERATURE CONTROL

P.LD. constants (Proportional band, integral and derivative) allow the control to adjust for the particular operating
characteristics of your oven and Joad. This oven has a fairly simple feedback loop (response time from thermocouple to
power output) and will not require a great deal of effort to tune. See the enclosed sheet on tuning controls ((L&L
sheet:E.3.23, How to Tune Your Digitat Contro:) which offers some practical suggestions. Tuning becomes more critical if
overshoot is an issuc in which case you will want to tunc the system with “critical dampening.” An L&L technician can also
help out with suggestions and mial tuning constants if you run into problems.

—a—
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OVERTEMPERATURE SYSTEM (UDC 2000)

Honeywell UDC 2000 digital high Jumit control. Manual Reset. Includes back up mechanical contactors and separate
thermocouple. This has a maximum set point programmed into it. Press the Set Up key until vou see SP in the bottom
display. Then you can change the set point ‘with the up and down arrows. Then press the Set Up key again and you will see
the process variable displaved. See the separate configuration sheet which has been filled out for your control. This cantrol
is located on the furnzce mounted contol panel. There is a remote reset button for this controi located on the remute control

panel. This is an FM approved control.

TYPE K SEALED THERMOCOQUPLES

Type K Chromel’Alumel sealed in an Inconel protection tube with cast aluminum head. Separate thermocouples are
supplied for the contral and high limit control. CAUTION : Make sure that the thermocouple protrudes at lzast 1to 2
inches into the furnace chamber. If rot then the controls will sense a lower temperature than is actually the case and
an overfiring could occur in the furnace. The thermocouples are mounted to the oven with a flange and a compression
fitting that allows thera to have their length adjusted. Do not tighten this compression fitting until vou are satisfied with
their position in the aven. There is a thermocouple jack panel for connection to the load thermocouples. Load
thermocouples are to be provided by customer.

THERMOCOLU'PLE WIRING PRACTICE
All thermocouple lead wire is shielded from electrical noise and grounded to a common ground. Lead wircs are carcfully

run to avoid interference from power wiring.

ROSEMONT TRANSMITTERS
Various Rosemont transmitters are included for monitoring, There are ones for gas pressure. air pressure, air flow, gas flow.

control & high limit thermocouple and various load thermacouples

DR450T DIGITAL ROUND CHART RECORDER

Model DR 450T Honeywell Digizal Circular Chart Recorder with two digital displays (one of actual temperawre reading)
and digizal keyboard programming. 0.1% of span accuracy (typically better than 21°F). The recorder prints its own charts.
This allows complete configuration of charts scale and specd. You can focus on a small segment of temperature or look at
the whole range and easily change back and forth without changing paper. No need for preprinted paper. 10" round chart.
Microprocessor based. Chart Speeds of 8 hours, 24 hours, 7 days or "x" hours from ) to 744. Programmablc in Degrees F or
C. Input filter included. See the separate Honeywell manua) for more information concerning this control. Note also that
they have a technical support hotline for service and questions.

COMBUSTION SYSTEM

LOCATION OF THE BURNER AND FLUE
There is one bumner located at the top/middle/ack of the furnace firing towards the front. The flue is at the top/right/front
and includes a damper and flange for mounting to the afterbumer. The burner fires over the load.

EXCESS AIR BURNER AND GAS SYSTEM FOR GOOD UNIFORMITY

The fumace is heated with one Eclipse HVTA 104 high velocity burner firing with excess air for uniformity. Wich this
system the gas line is controlled with an ¢lectric actuator/butterfly vajve combination and the air is controlled with a manual
butterfly valve. The excess air causes turbulence which promotes good uniformity even when the furnace is firing under the
radiant hea: range (about 1200°F.)

GAS TRAIN
The gas train includes a main manual shut off valve (with lock out), pressure regulator. pre and post regulator pressure

gauges and posr control valve pressure gauge all with shut off valves. two electro-hydraulic gas shut off valves (for
redundancy) which close quickly but open slowly to prevent a fast start up, gas pressure relicf valve, a hizlow gas pressure
switch, a manual main gas line shut off valve (which doesn't affect the pilot system.), and a butterfly valve controlled by an
electric actuator (mounted in an explosion proof housing) which in turn is controlled by the 4-20 milliamp signal from the
temperature control. gas (low monitor and gas pressure monitor. The pilot line includes a pilot regulator, pilot solenoid
vilve, pressure gauge and shut off valve and combination adjustable orifice/shut off valve. The combustion air line includes
a centrifugal direct drive combustion air blower, {ilter, an air pressure switch to monitor air pressure, pressurc gauge and

—e—
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shut off valve, air flow monitor, air pressure monitor. and manual air balancing butterfly valves at each burner. All gas and
air piping is ii2rd heavy wall piping with appropriate unions where required for disassembly.
COMBUSTION BLOWER

An Eclpse Series SMJ Turbo Cymbustion Blower is included. This is a centrifugal blower made of welded steel with an
aluminum imgeller. It is specifically designed and sized for the combustion system on this furmace.

AUTOMATIC IGNITION WITH TRANSFORMERS
lgnition of the system is automatic using an ignition transformer and spark plug. Be sure that the iznition wires do not run

parullel to the signal wires from the control or UV sensor.

FLAME SAFETY AND PURGE TIMER
There is a Honeywell RM7895C flame safety package for the burncr. This uses one UV sensor to monitor the pilot flame.

Should this go out, the gas supply will be shut off. Purge time is |15 minutes seconds and trial for ignition time is 15
seconds.

AIR PURGE
Before ignition the system goes through a timed purge with the combustion air. Purge time is timed for a minimum of 4

volume changes before ignition is allowed.

COMBUSTION AIR FLOW SWITCH AND HIGH/LOW GAS PRESSURE SWITCH

Included as interlocks are 2 combustion air flow switch and a high/low gas pressure switch. Without proper readings. gas
cannot flow. NOTE: If the gas high/low pressure switch is tripped because of high gas pressure vou may need to relicve
pressurre in the steel tubing linc fecding it to reset the switch. [t is easy to do this by untightening the flair fitting oa the
bottom of this switch. Be sure to retighten and check for tighmess with soapy water.

FLUE
The fumnace flues through a special stainless steel flue with a manual shut off damper. THIS DAMPER MUST BE OPEN

WHEN OPERATING THE FURNACE. An afierbumer hooks up to this flue.
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OPERATING PROCEDURES

INITIAL ADJUSTMENT OF THE SYSTEM

¢ Do the following with the door open. You may need to mip the door limit switch manually to allow the burner to 20 to
high fire.

e  CAUTION: Before doing this make sure that any castabie or firebrick refractory has gone through its curing cycle.
you may need to kecp the door open when making these adjustments so that the furnace doesn't hieat up too rapidly

and cause refractory ° mage. (Fhis had been done at the factory for all supplied refractorv)

¢ Do aleak test on the gas piping when you FIRST pressurize the gas svstem. Use soapy water or some other kind of
bubble type leak testing fluid. THIS IS ABSOLUTELY CRITICAL. THERE WILL BE LEAKS WHEN YOU FIRST
START UP AND THIS COULD BE VERY DANGEROUS.

SETTING THE PRESSURE AND FLCW SWITCHES:
e  The valve train Main Gas Cock Valve is left fully closed.

e  Tum on the fiu..ace and ronfirm that the combustion blower is rotating in the proper direction. Have an electrician
change the wiring if it is not. The blower must have a load on it {it will if hooked up 1o our piping system.)

e  The air pressure switch should be adjusted for approximately 75% of the fuli pressure output of the combustion air
blower. This is done by removing the littic silver plate on the rignt side of the switch and adjusting the indicator with a
screw driver. You can make this adjustment by turuing off the blower and observing that the air pressure switch tumns
oft’ when the blower begins to "wind down". (One way to do thic is to make sure the other components in the safety
lockout series (the gas pressure switch and high limit control) are activated and then watch the safety pilot light which
will then indicate the air pressure switch activation. Do this while tuming on and off the combustion blowser.

¢ The air flow switch should be adjusted by measuring the air flow at the bumer. You want to be sure you are getting 2
full purge during the time period allotted for the purge time. Ir: this particular case you want to have 330 (total internal
volume) x 4 (vlumne changes) or 1320 cubic feet total purge. You have 15 minntes 1o do this in. Therefore you nced
88 cubic fiet per minute flow at the burner. Therefore set the flow switch for 88 CFM. See the component instructions
for how to adjust this switch.

e  Turn on the gas valve.

¢ The gas high/low pressure switch should be set for about 4* W.C. on the low side and about 17" W.C. on the high
side. These are typical settings and may need to adjusted up or down depending on the circumstances. The principle to
g0 by is to have the narrowest band possible that will not cause nuisance shutdowns. (NOTE: Somictimes it is
necessary to release pressurc at the hi’low gas pressure switch if the alarm gets stuck. This can be done easily by
removing the inlet to the switch and then replacing it quickly. Be careful when doing this becausc you will releasc
combustible gas.)

®  Adiust main gas regulatur so thut the outlet gas pressure is approximately 14" W.C. You will be regulating dJown from
your house gas pressure. It may be necessary to change springs in the main regulator 1o achivve proper inlet pressure
to cur system. See the Regulator cut shect for the various outlet pressure ranges with various springs and orifices.
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SETTING THE PILOT:

¢  Tumn off the gas cock to allow gas t3 flow only to the pilots. Leave the gas shut of? valve in the off position (the one
after the pilot pipe.) This will prevent large amounts of gas from flowing to the burners until the pilots are properiy
set.

e Start the burners with the BURNERS ON Switch on the control panel.

e Assoon as the pilots come an adjust the pilots by wming the adjustabie c:ifice valve near each tumner. Note that the
adjustment for these valves is a screw inside the valve. The lever on the perimeter of the valve is for shui off only. not

adjustment.

o The pilots should be adjusted to produce a pilot flame that comes out of the burner approximately 2 to 4 inches or,
alternately. Thic general idea is to have the pilot as low as possible so that it doesn't affect low fire adversely but high
enough so that it doesn't get blown out when the bumncr comes on. If the internal need'e valve in the adjustable orifice
valve does not give you enough adjustment (i.c.. the flame is too high) you can reduce the gas flow further by turning
the gas cock part way closed.

SETVING HIGH FIRE:
¢ Close Manual Air Burterfly Valves near the burner. This will be used for adjusting the air to the burner.

e  Using a manometer check the combustion air differential pressure across burner taps between taps "A"and "C" Usir.g
the manua! burterfly valves, adjust the differential pressure of the of the combustion air on the burner to be & specific
pressure drop based on the tables in the bumer instruction bonk. The exact pressure drop that you want will be
dependent on ga- pressure at the burner and total BTUS that vou want to attain on high fire.

e Light the pilots it not already lit.

e Now you will adjust the motorized butterfly valve that controls the pas. The temperature contro! is pu: into manual
mode and set at 0% output. The motorized butterfly valve is adjusted so that it is closed at 0% from the control. (The
indented line on the butterfly valve shaft will then be in about a 12 O’clock position.) The temperature control is then
set for 100% output. (The indented lins on the butterfly valve shaft will then be in about a 3 O’clock position.) The
butterfly vaive is set for anywhere from 75% to 100% open (anything after 75% open is considered fully opened.)
The manual butterfly valve is left fully opened at this point.

e Measure the gas flow at the bumer by measu.ing diffcrential pressure between raps on the gas orifices. Adjust the gas
balancing valves at the burner to match the differential pressure drop with the dsire BTU output as listed in the
specific Eclipse Bulletin.

¢ NOTE: To ensure smooth. pulsation free operation be surc that the gas pressurc at tap "B" is equal 1o or greater than
the value shown in the capac:ties section of the specific data sheet for your bumer.

¢ Note: the flame will be different when the door is open than when it is closed because there will mors oxygen
available t; the bumner. Keep this in mind when adjusting.

. Using th= jas and air orifice meters and’or bumer ports check for stotiornetric ratio of gas to air (10:1, air:gas). The
fumace will firc at stotiometric or slightly excess air (up to 10% excess air) only at high tirc. Below high fire the rario
will be excess air. See the venturi orifice charts or bumner tnstuction charts to determine flows of gas and air. Readjust
if necessary,
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SETTING LOW FIRE:

The low fire will be taken care of for the most part once you kave adjusted the main gas and air butterfly valves and
the high fire adjustment. You may need to go back and charge the adjustments on the burner so that the bumer fires
high enough on low fire during excess air mode so that it doesn't blow out.

Run the fumnace back to high fire to see how it performs.

Tune the furnace per L&L's tuning instructions.

NORMAL START UP

NOTE: There is no reason t3 idle the furnace when no: using it except for speed of heat up if this is required. There is
no restriction on heat up rate inherent in the fumace insulation or burner sysiem.

Turn on the main gas shut off valve if not already on.

Tum on furnace disconnect switch on main L&L control panel if it is not already on.

Turn on the control circuit an the main L&L panel.

Set temperature control for final set point temperature (or set up a program if you havs a program: control.) Set the
overtemperature control for 25 to 50 degrees C above maximum set point temperature and in no case greazer than
12C0°F.

Turn on fumnace.

Turn on Combustion Blower

Open the furnace door while purging if practical

System will check for all interlocking safery devices. These include the air flow switch. air pressure switch, low gas
pressure, high gas pressure, and overternperature condition.

You may need to hit the reset button on the hizh limit conorol.
Turn on the BURNER START switch.

Purge timer will start purging. The PURGE: indicator light will be on. The PURGE indicator lioht will go out after 2
set period of time which is desigmed to insure 4 volume changes of air in the system.

Pilct solenoid valve will open and the ignition transformer will energize.

After 1S seconds the ignition transformer will de-energize and the pilot flane will be deteeted by the ultra violet flame
detector. [f the pilot flame is nor established at that point refer to the maintenance instructions for the pilot flame.

The FLAME ON and PILOT ON indicator lights will light.
The main gas shut off valve will open.

Manually turn on the Outlet Gas Cock. This opens up the main gas line. Do not do this until the pilot light is proven.
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e The low fire start relay will deenergize allowing the temperature control to throttle the fuel contzo! valve from low fire
minimum position to an appropriate level as determined by the control all the way np to maximum fire.

NORMAL SHUT DOWN

e  Turm BURNER START switch to OFF. The FLAME ON indicazor light will turn off.
¢ Do not turn off fizaace until the termnperature is below 1000°F

e  Tuim off the conwrol circuit on the rain L&L panel.

o  Tum off Disconnect Switch and Main Shut Off Valve for gas and Manual Gas Shut Off Valve.

EMERGENCY PROCEDURES

A LEAK IN THE GAS LINE SHOULD BE TREATED AS AN EMERGENCY. SHUT DOWN AND REPAIR
IMMEDIATELY. EYACUATE ARF.A OF ALL NON-ESSENTIAL PERSONNEL.

SAFETY SHUTOFF INTERLOCKS AND ALARMS

This system is equigped with a Safety Shutcff System. In case of the conditions listed below, the Safery Shutoff solenoid
valves for gas will close, stopping tze flow of gas to the furnace. Check wiring ladder diagram for complete urderstanding
of how alarmas work.

Low pressure of combustion air.

Low combustion air flow

Overtemperature condition as sensed by high limit control.
Pilot flame goes out as sensed by UV sensor.

Low pressure of gas.

High pressure of gas.

PLANNED MAINTENANCE

FURNACE INSULATION: Inspect carcfully every 6 morths. Repair anv tom fiber or patch any broken castable or
firebrick. See sheet in instruction book on how to repair firebrick. Stuff any cracks with fiber.

CONTROL CALIBRATION: The controls should be calibrated or checked against some standard (such as U.S. National
Bureau of Standards or other internationa! standard) once every year.

THERMOCOUPLES: The type K thermocouples should be replaced periodically. They should be checked for accuracy
every 6 months. Spares should be stocked. Type R thermocouples are fragile and should be stocked in case of treakage.

UV SENSOR: Clean with a clean soft dry cloth every 3 to 6 months. Keep a spare.

GAS TRAIN LEAK TEST: Do a leatk test on gas piping once a year using 30 psi of compressed air o incrt gas using
soapy water o detect lcaks.

© (&L SPECIAL FURNACE CO.,INC. Page 11 of 12




O PERATING MANUAL

Roy F. Weston, inc. Revision: 0 MODEL NO: FBG5610-F928-01-G310480R3GF-194

NOTE CONCERNING LEAK TESTING: The use of “snoop” or ather commerciaily availuble leak testing fluid is highiy
recommendcd. Usc soapy water if nothing else is available. Put this fluid soapy water mixture arcund every fitting and
pressurize the system. Obvious leaks will be detected immediately. After a few minutes. smaller feaks will be detected. A
leak will show from the bubbling of the soapy water.

GENERAL GAS LINE INSTRUCTIONS: Before anv maintenance is done, all gas pressure in the sysicm should be
relicved To do this. close all the ma:n gas shut off valves and wait a while if you can't purge the line with inert gas.

GAS BURNER: See the specific instruction sheet from Eclipse. Check bolts for tightness.

WAFER BUTTERFLY VALVE: See the specific instruction sheet 720-1 from Eclipee. Lubricate once a vear. Thercisa
grease fitting supplied at the shaft end of the valve body. A pipe plug at the opposite end of the shaft can be removed ard
the opening packed with grease.

ELECTRIC ACTUATOR FOR COMBUSTION AIR CONTROL.: See the specific instruction sheet from Honeyvweil.
Thers are various adjustments on this actuator. Oil the link ages on this and all other meckanical linkages in the system.

LOW & HIGH PRESSURE SWITCHES: Check the actual sempoint of the Pressure Swirches every year.
COMBUSTION BLOWER: Sec the specific instruction sheet from Eclipse. Inspect and clean rotors as required. B
careful of imbalancing caused by excessive dirt that may be distrisuted unevenly on the rotor. If the rotor fails b sure to

check the motor bearings for excessive wear. Womn bearings are often the cause of rotor failure. Change or cleas filter as
necessary.

LUBRICATED GAS COCKS: These must be relubricated after 200 to 400 cycles. See Eclipse bulletin 712,

SYSTEM SETTINGS AND REQUIRED
UTILITIES

VOLTS:: 480/3'60
PROPANE: 5 psi connected pressure.
BTU: 1,000,000

MAXTMUM TEMPERATURE: 1200.
MAXIMUM LOAD WEIGHT ON HEARTH: 3000 pounds

© 1&L SPECIAL FURNACE CO.,INC. Page 12 0f 12




’—__f.'

PRINTED &-*5-87

GLOSSARY

The following is a glossary of terms commanly used
in reference to LAL Special Furnacas Co.Inc., heat
treating fumaces, optlons, components, matenals
and control systems.

FURNACES, OVENS, KILNS

The terms ‘fumaces”, "ovens" and "kins" are often
used interchangeably. Ovens are heating chambers
normally with a maximum temperature of 1200°F or
less. Fumaces normally have a higher temperature
limit than this. Kins are normally used for ceramic
work. However, there is no necessay technical
difference between any of these three terms. The
only normal technical difference is that avens
usually have some sort of air recirculating system
for unformity improvement at the lower
temperatures and/or are metal lined instead of
refractory lined.

ATMOSPHERES
General: The gas inside the furmace charnber,

whether air or special protective gas.

Inert: A gas or gas mixture which, strictly speaking,
has no effect on the furmmace interior or the load.
Normally, what is meant is 8 gas or gas mixture
which has less than 4% flammable gas. Such
gasses as nitrogen, argon, and hellum are normally
considered inert. However, some steels can be
affected by nitrogen, and some steels can be
decarburized (lose hardness) in pure nitrogen or
argon. A metaliurgist should be consulted to
recommend specific procedures. (Alterately you
can contact one of the industrial gas suppliers such
as Airco or Linde for technical information.)
Combustible: Any gas or gas mixture which
containe more than 4% flammable gas. Most
exothermic and all endothermic process gas
mixtures are considered combustible. Hyrodrogen
is the most combustible of gasses. Other
combustible gasses include carbon monoxide.

Oxidizing: A gas or gas mixture in which oxidation,
or burning, can be supported. Alr is a1 oxidizing gas
mixture, as are oxygen and chlorine.

Reducing: A gas or gas mixture in which oxides are
removed, or ‘reduced.’ Hydrogen is an excellent
reducing gas. Most reducing gas mixtures burn in
air, and are therefore 'combustible.’

Exothermic: Produced from natural gas by buming
in air. Components include 0.1%-CO2 (carbon
dioxide). 19,8%-CO (carbon monoxide), 40.4%-H2
(hydrogen), 0.5%-unbumed CH«  (methane),
39.0%-N (nitrogen) and 0.2%5-H20 (water vapor).
Endothermic: Produced from natural gas by
heating in the absence of air. Percent of gas varies
with adjustment of the system. Components of the
gas are same as excthermic gas. A ‘Lean’
endothermic gas has 1-4% combustibles and is
considered Inert while a rich endothermic gas has
10-21% combustibles and is considered fammable

Dissociated Ammonia: Formed by separating the
componant parts of ammonia in an ammonia
dissociator. Components include 75% M2 and 25%
N.

Forming Gas: This is a prepared gas mixed by an
industrial gas supplier or mixed on site with a gas
mixing device. Includes from 4% to 5% H2 with the

remainder being nitrogen or argon.
NFPA 868C: This refers to the Natlonal Fire
Protaction Agency booklet on Flammable

atmospheres. You can obtain a copy of this
Industrial standard by writing to the Natlonal Fira
Protection Agency, Batterymarch Park, Quincy, MA
02269 and asking for their booklat NFPA 86C. Thera
{s a2 nominal charge.

Rotort or Mutfla: A ratort or muffle is an enclosed
container for holding a protective atmosphere Inside
a fummace. it can be made of quartz, alumina, or
ceramic but is most commonly made of one of the
high temperature alloys. "Retort" generally refers to
a round container while muffle generally refors to a
rectangular contalner. NOTE: the term “muffle
furnace", which is an older term, often refers to a
simple box fumace with no internal container as
mentioned above.

ELECTRICAL TERMINOLOGY

K.W.: KW. standands for kilowatts. 1000 watts
equals one kilowatt. or 1 KW. Watts is a measure of
power required by the fumace.

Volts: Voits is the "pressure” of the electrical energy
available. Tha highar the voltage the more pressure
or force with which the power is forced through the
wires. Higher voltige requires srnaller wires but
greater elcctrical insuation. (For Instance, larger
fuse blocks to prevent potential short circuits.)
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Olims: Ohms s a measure of resistance. The higher
the resistance the moare power is required 1o force
the electrical energy through the element wires.

Amperage: Amperage Is the volume of electrical
energy going through an electrical system. The
higher the amounts (at a constant voltags), the
more KW. or power is being used.

Ohm's Law: Ohms’s law is a statement of the
mathematical relationship between watts, ahms,
amgerago and volts. Several of the more commaon
formulas are:

Volts = Amperes X Ohms

Valts = Wattage / Amperes

Amperes = Square Roct of Watts / Ohms

Amperes = Voits / Ohms

Watts = Volts X Amperes

Watts = (Amperes)2 X Ohms

CONTROLS

Temperature Controller: The device which contrals
the furnace temperatura, whether by electronic or
mechanical means. L&L Special Furmnace Co.,Inc.,
normally uses a solid state, electronic type of
temperature control which controls the heating
elements by switching a set of power contactors on
and off.

P.LD. or Thrae Mode: A type of time proportioning
control which uses three factors to vary control
output. This is the most precise method of
temperature control. L&L Special Fumace Co.,Inc.,
uses P.LD. controflars exciusively in all furnace
models except the HB models (where P.I.D.
controllers are optional) The three factos are:
P: Proportional= Proportional band or nain. :
integral = Reset. D: Derivative = Rate.

P.1.D. control action anticipates the set poirt as the
furnace temparature increases. Contral output is
100% unti furnace temporature reaches a
‘proportional band,’ which is a range of temperature
below the set point in which control output is
gradually decreased as the set point is approached.
The reset and rats factors are used to fing tuna the
controlier to the furnace. See the information
provided for the control for a deeper explanation of
this.

Time Proportioning: A type of control acticn which
proportions output by means of a control relay. The
refay is cycled on and off, with the on time in direct
proportion to the amount of output called for. L&L
Special Furnace Co..nc., uses time proportioning
type controls as a standard; these are used to
switch power contactors on and off to control
furnace temperature.

Current Proportioning: A type of control action
which proportions output by means of a DC
milliamperage. Normal milliampere range is 4 to 20
mA. This i3 used as an input signal to the firing
circuit of an SCR power control. This is a more
precise method of power control than power
contactors, because actual power input to the
fumace elements is proportioned by the
temperature controller. Elements are never just on
or off. See the section in this GLOSSARY for more
information of SCRs. '

OVERTEMPERATURE CONTROL

OR HIGH LIMIT CONTROLS
Overtemperature control or high limit controf:
The purpose of this is 1o act as a safety in case the
main temperature control fails or becomes
inaccurate and the fumace overfires. The
avertemperature control then takes over arid shuts
the fumace off. Normally this control is used in
conjunction with back up safety contactors.

Back up safety contactors: These are separate
mechanical contactors that ars operated by the
overtemperature control. In case the main
contactors were to fait and freeze in the closed
position these contactors would stil be able to
break and stop the furnace from overfiring.

TEMPERATURE RECORDERS
Temperature Recorder: This is a device that
records the temperature in the fumace on chart
paper.

Strip Chart: Strip Chart Recorders feed a long
continuous "strip® of paper through the recorder at a
constant speed while the pen of the recorder moves
across the width of this paper recording the
temperature that corrgsponds to a spacific scale
printed on the paper.

Round Chart: A round chart recorder has a circular
piece of paper which turns on the round chart
recorder while the pen of the recorder moves across
the radius of the chart.

Single Pen: A single pen recorder has one pen and
one temperature input.

Multi-Pen: A muiti-pen recorder has two or more
pens that record on the same chart in the same time
frame.

Multi-Point: A mudtl-point recorder is similar o a
multl-pen recorder. The main dilference Is that many
"points", or temperature signals, (up to 12 on some
instruments) are recorded with the same pen. Some
multi-point recorders alsa have 2 or more pens to
record 24 or more points.

A.3.1.2
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ELEMENTS

Nickel-Chrome: Normally the element alloy of this
designation is 20% chrome and 80% nickel. One
commonly used trade name of this type of element
is Nichrome.

Iron-Chrome-Aluminum: Also known and
commanly referred to by the trade name “Kanthal".
lron-aluminum-chrome alloy gets its high
temperature resistance from the fact that the

aluminum in the alloy axidizes and creates a tough.

coating 6n the outside of the element.-

Wice Wound: Refers to elements that are made
from wire as opposed to strip or rod. The elements
are wound into coils.

Silicon Carblde: Silicon Carbide elements ars high
temperature elernents made from silicon carbide.
Normalty they will reach 2800°F (but can go higher
in temperature). They require low voltage normally
and, because they change in rasistance over time,
they normmally require a tap transformer system
which allows the voltage to ba changed to the
elements.

Watt Density: Watt density Is a measure of the
number of watts per square inch of radiating
element surface area. The greater the density the
shorter the element Iife and vice versa. A watt
density below 15 watts per square Inch Is
considered acceptable (according to standard
commercial practice and by milltlary specification
MIL-F-80079B.) L&L tries to dasign most of its
elements to under 10 watts per square inch which is
far better than normal standards.

INSULATORS

Element Holders: See GENERAL PARTS UIST for
information of the type of element holders used in
your specific furnace. Al L&L element holders are
made from a specially developed high temperature
cerarnic body.

Ceramic Terminal Blocks: Thase are the press
molded ceramic blocks that the element ends get
attached to. Also the power connections to the
elements gets made here. See GENERAL PARTS
UsST.

insulator Tubes: These ars the thin walled ceramic
tubes with a single ncle in the middle. They are
ahout 9" long. Tha ends of the elements go through
these tubes as they protrude through the furnace
insulation. They prevent short circuits in the element
ends.

Ebony Terminal Boards: Some furnaces (the HB
and some other furnaces) use these Instead of the
caramic tarminal blocks. These boards are a high
temperature non-asbestos electrically insu'ating
material.

CONTACTORS

NOTE: Some people refer to contactors as relays
or switches. Contactors are the davices usually
used in L&L fumaces to do the main power

switching.'Normally a smaller contactor or relay in

the temperature control sends a signal to the
contactor whether to open or close and this allows
power o flow through to the elemants.

Electro-mechanical: These contactors have a coil
and a spring which when energized pull two sets of
open contacts together. When the cortacts mate
power flows between them and the contactor is
considered in the closed position. The problem with
mechanical contactors is that there Is often an
electrical arcing that takes place when the contacts
open and close. This arcing causes a high
temperature which oxidlzes the contacts and can
damage the plastic body of the contactor over time.
Also the continual switching of the contactor can
causa eventual machanical fatigue in the spring and
body of the contactor.

Mercury: Mercury contactors, which are used on
most L&L fumaces for the main power contactors,
have an enclosed pool of marcury which maoves
back and forth to make the electrical contact. They
are quiet and fast and there is no mechanical fatigue
assoclated with these contactors.

Solid State: Solid state contactors use an electronic
switching device to switch power on or off. There is
no mechanical movement whatsoever. Thay have
the advantage of producing no noticeable elactronic
Interference or line noise which can be useful
around some delicate program controls or
computors.

THERMOCOUPLES

NOTE: Some people refer to these as Elements,
Sensors and Probes. All thermocouples work on
the theory that dissimilar metals, when welded or
fused together, create a variable millivoltage which
is essentially proportional to temperature. Different
thermocouples have different temparature ranges.
In addition, some of the higher range
thermocouples are not accurate In the lower
temperature ranges.

A.3.1.3
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Chromel/Alume!: Type K. Good to 2500°F but not
particularly accurate above 2200°F. This is the
thermocouple that is used on most L&L furnaces
that go up to 2350°F. (Note: Type R thermocaouples
are ofiered as options on these fumaces.)

Platinum: Type R, Type S, Type B. Type R and Type
$ are are useful up to 3C00°F. Type B is used for
higher ternperatures. All use precious metals and
are expensive. They are not very accurate below
about 1700°F. Type R thermocouples have one wire
which is 100% platinum:and one. wire which is 13%
Rhodium and the rest platinum. Type S
thermocouple have .one wire which is 100%
platimum and one wire which Is 10% rhodlum, 90%
platinum.

Protection Tubes: Some thermncouples have an
open junction (the junction is whare the two wires of
the thermocouple are joined) and some have
“Protection tubes" which cover the junction and the
ceramic insulating tube that holds the langth of the
thermocouple. The protection tube protects the
junction from deterioration from mechanical and
chemical abuse. it has the disadvantage of making
the thermocouple less responsive to rapid changes
in temperature. There are three types of protection
tubes generally used in thermocouples on L&L
fumaces. One type Is inconel sheathed, ong is
mullite sheathed and one Is alumina sheathed (in
order of temperature limitations.) Many come with
with a cast aluminum thermocouple head (where
the hook up terminals are.)

Flexidle: Flexible thermocouples are made so that
the body of the thermocouple will be flexible and
allow the end of the thermocoug!e to be posttioned
anywhere within the furnace. There are two typas
used. One has an alloy sheath on the outside that
looks similar 10 romex cable. The other type has a
thin wall smooth alloy covering. These are not as
flexible as the ather type but have the advantage of
having a cast alumirum terminal head which allows
them to be used with atmosphere seiled cases. The
major use of flexible thermocoupdes i3 to allow the
thermocouple to be pfaced directly on a part in
order to ba very accurata.

BACK-UP INSULATION

NOTE: LAL uses various kinds of back up insulation
n its furnaces.

Minaral Fiber Block: This Is the standard type of
mineral wool insulation L&L uses on the sides, top,
end back of the furnaces. it is a light tan in
appearance.

Calcium Silicate: This is generally used in the
bottoms and the doors because it Is virtually
noncompressable. It Is white and powdery In
appaarance.

Monobiock: This material is occasionally used as
back up material. It is not very compressable and is
a dark brown in appearance.

INSULATING FIREBRICK
NOTE: Firebrick is also known as Brick, IFB and

.<Insulating: Firebrick. . There. are. many grades. and

types of firebrick with a wide variety of insulating,
mechanical and temperature limitation properties.
L&L normally uses two different types of firebrick.
One Is standard medium temperature firebrick and
the cther Is a 2800°F IFB. On some fumaces 2500°F
IFB Is used. Most firebrick is a mixture of alumina
and silica in various percentages. The more
alumina, the higher the temperature limit.

Standard: The standard medium temperature
firebrick Is highly insudating. It is also relatively soft.

Seal firebrick andd high temperature firebrick: This
brick is 2800°F firebrick. It Is very hard. However, it
does not insulate as well as the medium
temperature firebrick and so must be backed up
with other firebrick or high temperature mineral wool
for better insulation value.

Castable: Castable refractory Is heavier than
firebrick and Is much stronger. it is cast in place like
cament. L&L normally reinforces castable insulation
with stainiess steel fibers which help hold it together
better.

CERAMIC FIBER

NOTE: Ceramic fiber is rmade in several temperature
ranges and with several densitles. it can be rnade
into a number of different products Including
blanket, vacuum cast parts, modules, cast fiber
board, paper. woven fiber gaskets as well as other
products. Generally speaking ceramic fiber will
resist at least 1800°F and can go as high in
temperature as 3000°F. It is made by blowing
molten ceramic into a fibrous material. In rnany
ceramic fiber products there is a small amount of
organic binder. This aicis in the fabrication of the
product into its final form. Upon first firing this
binder burns out and causes smoke. (Be sure to
ventilate this smoke.) This is a one time problem.
See the Product Safety Information in your
Instruction Book concerning safety aspects of
cerarnic fiber. Unlike asbestos fibers, ceramic fibers
break across the width of the fiber. Asbestos fibers
fracture along the length of the fiber. The reason
that asbestos fibers are so dangerous is because
they keep getting finer and finar and so are able to
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penetrate the delicate tissues of the inner lungs. This
does not happen with ceramic fiber. Ceramic fiber
tends to ahrink when heated beyond certain
temperatures. All 1L.BL designs that wilize ceramic
fiber take this shrinkage problem into account.

Fiber Blanket: The ceramic fiber Is made into a
banket similar to fiberglass insulating blanket. The
fihers are generally oriented along the length of the
blanket rather than across the thickness. This is
important because most shrinkage of ceramic fiber

takes place:-along.the:length "of .the fibers.. This:

means that the blanket loses length but not
thickness when &t is heated to shrinkage
temperatures. ‘Most blanket is 1* thick. The most
common blanket has a density of 6 pounds per
cubic foot.

Fiber Modules: There are several different kinds of
modules on the market. LAL makes its own modules
which allow us to combine ceramic fiber with lower
temperature and better insulating back up insulation
as well as allow us to use our own unique element
system on certain furnaces. L&L modules have
ceramic fiber blanket *stacked* on edge and held in
place mechanically by stalnless steel rods. They are
12" by 12° or smaller. LAL madules are antached to
the casa with metal screws.

Fiber Board: Fiber board is made by vacuum
casting 2 mixture of loose ceramic fibers with
various mixtures of clay and colloidal siica or
colloidal alumina. The siica and/or alumina hold the
fiber together in a hard board-ike material. The
advantage of ceramic fiber board over othar
refractory materials is that &t is hard yet not
particularty fraghe. it doas not easlly chip or fracture
the way that firebrick does. Also it is a more efficlent
insuigtor than standard firebrick. Normally the
density of the ceramic fiber board is about 18
pounds per square foot. It comes in thicknesses of
1/2,, 1%, 2" and a few other odd sizes. L&L uses
2300°F, 2600°F, and 3000°F. board material.
Moldable 3000 Fiber: This matorial is 8 moldable
ceramic fiber material that will withstand 3000°F.
You can purchase ¢ from L&L from your PARTS
LIST. it can be used for all sorts of repalrs. it comes
in a wet dough like mixture and dries hard.

HIGH TEMPERATURE ALLQYS
NOTE: A wide variety of high temperature alloys are
used in furnaces. Some cf the more common ones
are mentioned below.

304 Stainless Steel: The most commonly used
stainless steel. Useful In most furnace applications
up to 14000f.

330 Alloy: Normally used up to 2000°F. Can be
used higher.

Incone! 800 Series alloys: Can be used up to
2200°F and In some cases even higher.

SCR POWER CONTROLS

SCR power controls are used to accurately controt
power to the fumace heating elements. A DC
milllampere signal I8 generated by the curent
proportioning temperature contraller, and fed to the
firing circult of the SCR. The firing circult then
switches the SCR in proportion to the milliampaere
‘signal. SCR's replace power contactors as the main

‘power switching device to the elements, Thers aie
.several different types of SCR's to be used for

different heating applications.

Zero Flired: (Also called Synchronous Flring.) This Is
the type used by L&L Special Fumace Co. Inc., for
most applications. The firing circult of this type
switches the power on and off only at the zero
crossing of the voltage cycle, hance the term “zero
fired." The number of cycles on and off is
determined by the contral signal. This is a good
choice for most applications where the element
rosistance changes only vary slightly as the
elaments Increass in temperature and as they ags.
Advantage of zero fired SCR's s that very little radio
frequency interference is generated. Disadvantage
Is that they can not be used in applications where
the load will nat tolerate on/off cycling of full power.

Phase Angle Fired: This type of SCR allows the
SCR to be switched on and off over portions of the
voitage sine wave. The portion of the cycle on is
determined by the control signal. The great
advantage of this type of firing ls that the amperes
(current) alfowed to be passed through 1o the
elements can be limited with a special adjustment
on the SCR firing circult (current limit).

This feature allows elements with large changes I
resistance In response to temperature to be
controlled by phase angle SCR's. Sllicon carbide
elements ara one example, and are used in some
furnaces manufactured by LaL Specla! Fumace
Co.inc. In order to reduce voltagn 1o the level
required by allicon carbide elements, the SCR
usuaily has to be coupled with a transformer as well.
The current limlt featwre must be used not only
because of the elements, but also because of the
large inrush of current Into the transiormer as power
is switched on.

Disadvantage of the phase angle fired SCR's Is that
they do generate radio frequency interference, and
must be specially constructed and shielded to
prevent problems with other sensitive equipment. In
certain cases tho external environment must be
modified to limlt the effects of this RFI.
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L&L SPECIAL FURNACE CO., INC.

20 Kent Road « P.O. Box 2129 Aston, PA 19014-0129 « Phone: (610) 459-9216 e Fax: (610) 459-3689

INDEX/FURNACE DESCRIPTION
COMPANY: ROY F. WESTON, INC. SERIAL NUMBER: 129ELL
MODEL NUMBER: FBG5610-F928-01-G310-480R3GF-194

SPECIFIC INSTRUCTIONS FOR THIS MODEL: THESE ARE INSERTED BEFORE
ALL OTHER INSTRUCTION PARAGRAPHS

Al Index
A3l Glossary .
L&L Line Sheet; Literature: XLG,FB
IMPORTANT CAUTIONS
B.1.1 Important Cautions for All Furnaces
B.2.1 Ceramic Fiber Cautions (Includes Marerial Safety Data Sheets)

PRE-OPERATION INSTALLATION

C1.a Inspection for Shipping Damage
C.2.i

Q

C.5.2

Reassembly for XL, XT, and TF Furnaces

First Firing for Furnaces with Castable
OPTIONS INSTALLATION
D.1.1

Electrical Hook Up of Furnace
General Furnace Options

FURNACE OPERATION

E.1.30 General Theory of Operation: XLG Furnace
E.2.26 Control Panel Qperation: XLG Gas Fired Furnaces
£.3.24 Honeywell UDC5000 Control

£.4.3 Type K TC with Protection Tube

E.3.23 How to Tune Your Digital Control

E.6.1 Temperature Conversion Chart

OPTIONS OPERATION

F.1.12 Honeywell 1JDC3000 Overtemperature Control
F.21.2 Honeywell DR4500 Series Round Chart Recorder
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MAINTENANCETROUBLESHOOTING

G.1. Routine Maintenance

G.2.1 Control Maintenance (General)

G.2.2 Mercury Contactors Mairtenance, General
G4 How to Repair Firebrick

G.5.5 Fiber Wall Maintenance

G.6.1 Troubleshooting Guide

Q12C Warranty

PARTS LIST/ORDERING
Ceneral Parts List

WIRING DIAGRAMS

Electrical Test Report (Includes nameplate data)
1.1 Test Recorder Chart

GENERAL DRAWINGS:

F928-01 REV A WIRING DIAGRAM
£928-02 REV A GENERAL DIMENSIONS AND ASSEMBLY
£928-03 REV A COMBUSTION GAS SCHEMATIC

REV A PARTS LIST

COMPONENT INSTRUCTIONS
Any auxiliary information from component manufacturers is located in this section in no particular

order.

M267 HONEYWELL UDCS5000 DIGITAL CONTROQLLER

MS577 ECLIPSE TURBC BL.LOWERS SERIES “SMI”

MS78 ECLIPSE INFORMATION GUINE “SMI” SERIES BLOWERS

M579 ECLIPSE-DUNGS HYDRRAULI-MATIC GAS SHUT-.QOFF VALVES
M588 ECLIPSE BUTTERFLY VALVES
M621 ECLIPSE INFORMATION GUIDE ADJUSTMENT FOR BUTTERFLY VALVES

' Mb43 _  HONEYWELL UDC3000/5000/6000 DIGITAL CONTROLLERS

FILE P CONESTINFH 86 10STINDY DOC



M660 HONEYWELL DR4500A TRULINE CIRCULAR CHART RECORDER

M661 EQUIMETER 043 SERVICE REGULATOR

M684 ECLIPSE PRESSURE GAUGES

M728 APPLETON INSTRUCTION SHEET 500395-1

M7.2 ROSEMOUNT MODEL 1195 INTEGRAL QRIFICE

M733 ROSEMOUNT MODEL 3044C TEMPERATIURE TRANSMITTERS

M734 ROSEMOUNT MODEL 3051C SMART PRESSURE TRANSMITTER FAMILY
M737 AIR FILTERS FOR ECLIPSE BLOWERS

M741 HONEYWELL UDC3000 QVERTEMPERATLIRE CONTROL

M752 EQUIMETER 143-80 SERVICE RECULATOR

M753 HONEYWELL Q624A SOLID STATE SPARK GENERATOR

M754 HONEYWELL EXPLOSION-PRQOF HOUSING £5-650 DHE-94

M755 HONEYWELL MINIPEEPER ULTRAVIQLET FLAME DETECTORS
M75¢6 HONEYWELL 7800 SERIES RELAY MOQDULE

M757 HONEYWELL MODUTROL 1V MOTORS

M7358 HONEYWELL AMPLIFIERS FOR THE 7800 SERIES

M739 HONEYWELL UNIVERSAL WIRING SUBBASE

M760 HONEYWELL ST7800A PLUG-IN PURGE TIMER
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2350°F Floor Standing Medium Production Box Furnaces
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2000°F Economical Bench
Top Box Furnace
Trz BEG 52 STDE €CUroOTInE: DOX

5
Ta

‘umate. There rcre s2e° 3 Mge by
¢ hor by 16" ceen with 40 AV &t
melices & degite 3 mede PID comiw
0% morzonaal oot Mexrar acs

) wws 1T

2250 708

S

rp«v.ﬁ.&&»ﬁamwaa -

Ll -y -
M~ SERIES
2200°F Basic Bench Top Box
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2350°F Top Loading Furnace
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2350°F Bench Top Precision
Box Furnaces
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1300°F Floor Standing Batch Tempering/Annealing Ovens

Tre DV Sernes Terzaning Ouars

‘egtrs oovoriLi fan 31T e tu ,10"
sHiez mor mzr arformiy of Z2107F ¢

"CCI.‘,' cemerty &
sieelitteniar, @az heas, Lty

373N ess
case an’

Yaar ;.;m..ng 2650 sensteclicn. Al
secuetnn i3 o bitior (o wp. The
5t21¢3d 2297 5 a doLDie piveted

G 2072 0L whon veeng the ~t

fzee Yrom e coetater. Tae vertica:
IUT LM 918 81w, “2D0 F aperaron
s apcre! Szzcel acarthg g2

cprigne . Scecie ventng is- salvent

Js3 5E/zlade
MCIEL W

MA'( LOAD

I3 - - o -
-l [ = Al B =i |

Dual Chamber Hardening/Tempering Furnaces
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1300°F Bench Top Ovens
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Production Quench Tanks
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Ceramic Fiber Atmosphere Box Furnaces'w;'fh-
Certifiable Uniformity of - 5°F from 300°F to 2200°F.
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Ceramic Fiber Lined Car Bottom Furnaces (Up to 2200°F)
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Top Leoading Pit Furnaces
(1000°F to 2200°F)
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Ceramic Fiber Elevator
Furnaces (2000°F to 3100°F)
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2500°F Silicon Carbide Element Production Box Furnaces
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3100°F Ceramic Fiber Lined Front Loading Box Furnaces
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Continuous Batch Production Temper Ovens (Up to 1400°F) for "Just in Time" Production
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Continuous Belt Ovens (Up to 1400°F)
Tre Cv Sergs are <1a vess stez! red ) ! s
aeas pen prte reeq rets DC Mt R :;;g tk

gz e ciive wer 8CF tpeed cemrs! i

‘e e e oAt - 23 . . s
Singe cr muliple zores. Szes R, Cod e
aczfabe are op w T0° wde bats v ‘--«'l. e 3 L]
‘€agt stz te B0 et kemg Tvs calv o ’_]‘;" : R -2 ;
T o R et Qs or A\ & \
tF2, L ugo @ oreutulaton 5as o ji S i

eiecl o 3 1'% : Eﬁ

>y - )

- ERIES

Continous Belt High Temperature Furnaces (Up to 2000°F) ﬁ—&
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High Temperature Continuous Pusher Furnaces (Up to 2800°F) ..
Tro BE Dort ouste Toriate fenlls
teal UGt Pl BT L Dugne A

RIS W SN

rigit-lag 1oL 10N
WETalLIE 2ures & o
Toosaly ™iese Luo sy ou”
000l T e eriuned € e gt

el CHNE R T at Sl &




~.C ces1=¢

Alloy Muffle Low Dew Point
Hydrogen Muffie Furnaces
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Atmosphere Flow Panels for
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Carburizing. Carbonitriding.
Neutral Hardening Furnaces
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Automatlic Integral Gas
Quench Furnaces
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Rebu:lt and Redesigned
Integral Oil Quench Furnaces
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2400°F Gas Fired Box/Slot
Forging Furnaces
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2100°F Tube Furnaces with
Uniformity up to =2°F
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2800°F Tube Furnaces with
Silfcon Carbide Elements
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SPECIAL DESIGNS FROM A SPECIAL COMPANY

L&L has Engineered and Built Special Furnaces and Ovens for Over 40 years
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APPLICATIONS
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Tae furnase s =157 127°C) asove 1200°F €320
withir: e werving Simensiors Mgt urifarmity atiover
temperaiures can ce ach'eved win exsess '

EFFICIENT CERAMIC FIEER !NSULATION

Tre s.323, bas< doarend (oC surtaces are hysica.y insu
ated with 23007F cerarric fiber recdales, 8 1nick, T 1D
dersity, alttouch this 's easily menifes for d flerert -
perattute rarjes anc apclicaticrs. No astesios is Jsed
The berom is asugted with 2 cortiranse cfcastese
and firedrick. _cads sar be c'ras-y placed on thig strong
tottem Opunral castclb’e prars gng oerarmc. &bz cer

pom)a,

tice. sernentre oo flat wiloy heert 0ares are ava lacls

SPECIFICATIONS

PROCUCT BULLET.NKT XLG-10-64

HEAVY DUTY CASE WITH INTEGRAL STAND

The furnace cas=2 is constructes of heavv gauge steel
wirsiractural st ferers [hing frgs ard leveling bol's
Tre cass i3 pimes vwth a tign temperature (€GO F) st
conz basag can: eng “niskec with reat resisian: anzmel.

COUNTERBALANCED PNEUMATIC VERTICAL DOCR
T=g staciard furmaze duoc has a counterka anzen verti-
celccomwith apisumel’s spener ang t2ns or foot cper-
aled valve, Douk.e siviled honzonta doors ave osticre!
(signdarccr Sanz Efeot nen modsels

DIGITAL PiD CONTROL SYSTEN WITH HIGH LIMIT
The sizrdars cerus is a Honeywe!l JCC 3020 4.g7a
.0 ¢ moce unirg centrsl AHsrevwe! UCC 2000 hgh
i corera g alscrciuded, All fuses and controiz art o
czizsira NENA “Z cenel The tharmocoapie is cual
Type < wih gn [roerel nooisctior tute A P swite
tusre cown the burners waen the door is cpered. Corot
vezce is “23 vc. s The furnaceis fuly fuses Srge
FO ™ SCwWeEr CONresior.

MEETS NEC, OSHA ANLC Fi4 CCOES

Tae xring of tae ‘urnace meets the Natonal Claciriced
Ceds. "he combust on system meets FY standards. IR
$'3nCa°Cs are avalahle. Furnace masts al OSHA ccdes
in effecs at manuieciure. Suimace craw rgs can 2@ sub-
mit:2z 19 FY or iR fo- acproval.

FACTCRY TESTING., START UP AND INSTRUCTIONS
The ‘Urisce 1s comaietaiy tested n sLr faciavy us te
Toy.mumtemperatire. A very oo plens instroction mane
42 ¢ inchded. & ‘3zicy eshnician wil start Lp fursse
ir ycus‘acicy @72 meke gl acjuLstments on sire.

ONE YEAR WARRRANTY

Thr furane g waranes “or one year

OPTIONS

RAIIP.SCAK FROGRAN CONTRCOLS
TEMPERATURE FECORDERS. Rcus ang sric ohart
o SPECIAL HEARTHS AND LCALERS: Castedle ciars
steznearsde aloy kearns, load castkels arg
sarpartr: aldsy n1senns are availatle. Svd-aaict®
Utk ype LUcE s are zvasble

SPECIAL DESIGNS: Car Bztiams. Shuttia Tyvzes,

' Tyres

g sty ™ 2 Tl e
SEVEIIT L YEE ag

*

MAXINUM  SHI?

MODE. WORKING DIMENSIONS INSICE DINENS'ONS  QUTS ZE CIMENS!SNS TYRICAL
NUMEER W H D W K C oN OH oD BTLS LOAD LES WEIGHT
TG ize e e az =t z: ey T e i:  Gea.Cot ) TER
XG2ze g R a5 s 3 T RS )

JLC 225 E = 4 X 2. oo SR ooy

NG 28 ) 2z [ 5 122 ¢ A 1 Eosiey R
X1.C 2 % A s 7 RN
XiGet o 25 =7 Tz €30l
i 72 72 Y IR
XL N 3 S 20
X €5 €3 - Tie
X. = , T
5

-y
LAl




20 KENT ROAD « P.O. BOK 2120 © ASION. PA 19014 1404 « 215.459.0210 < FAX 215450360
a 610
NEW AREA CODE

-
[
A et Ly et
Ve - . t A
YO ——— TP
. N s - —— i

m.-a L._..,._,‘:(‘“"(': % 'f:‘L"_.‘;'; - ;,‘ s
::*h:w:::mﬁf( SRy
DTz gula i
SIS Sy gy s S0 YR LS
i ets T T P 54 %" %1%
po ] L X DY \g 1o
e SR ﬁ?ﬁ TR
L Tl RN ST ii' iR y-\c P
:("Q’JF‘"*’D:L % f’!\. ”w 1ot
SRS WS i
PR S EX TSI WL '*?;.'._..
SRR 4y TN ‘&r's.,m\ k
“ﬁ%!’ﬂg" kqa"h 2 ':;

m.“?. *fst‘

W

TR

i<

e e '
Y S L.

WSO 1
>
ALY Y

g 4"-.’;‘:1‘.

-
RIS

B d‘"..!
i) H
R
‘_"

-
e
Rl

’.

e

29

il

. - ey g e - N
3 TIErrS —r 1 4. 5
i i
6»‘“‘2’ "uJ.-u»-a-—k Fics € A ‘:‘:{
Sl

APPLICATIONS FEATURES

HIGH TEMPERATURE UNISORMITY

Tnz S8 Seres Ewctric Bor Furmazzs 2re p 92-ere

LUrTCUE $272mus et fal eeciiis sox fumact. They Thofurnasacs urcmm s v rin L 20 7F abeve 1EGD F
ashevear gt prars sunviaateng h ihls acsurate ,c-wc. Cotersl s o imes ezt An tans en"
IINULIS wATury SITIR0ICS IS fast Cy i3 tres, o L1e70"€ TSVl 237100 £ 802 Lve table tar i

2003 SN0l ItE T3 STl ez cven spacng ¢f ur e et hE
8~ 2nMs Trey react tarmoaraturas Lp 1o 2200 Tt
i CReaTe £lamprty ann gtz 20000 _.‘,i... TWO ZONE CONTROL FOR CLOSE GRADIENTS
e 228208 ~irsa ool mme £ a~nv-gt PeLIt e o Trz el s- MU A B 11 I IFTLAE- Tl shialiivbolll oo B A SRER T S0k DX
LIS Swrrpal gL ey

Core s huge svengtisobasmerdteart: u.:v:::rf :
W EIUSITIrt i tng s ensmrare
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CERAMIC FIBER LINED
LARGE BOX FURNACES F2 SERIES
TEMPERATURES TO 220’.)°F (1200° c>
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EVEN ELEMENT PLACEMENT
Cailac aloy alements arz eventy spaced zlong the
sides. 5ack, end ccor sreatng anaven wel of raciajon.

PROPRIETARY CERAMIC ELEMENT HOLDERS

Tne elerrens are supco1es in prosneary Mg
tempararure ceram.¢ eieme holders. These previde
pe-tesr suppent for ths csieg elemaents as wall as
exceler: -adiating cheracterist =s. The smmeatn surase
crevents srematura ‘ailure of tha e emenrt as it excards
ard coriacts. The heiders arg keot mpiace on the
‘nsuiaticn wads with spetialy ses:gred cerermc clamps
arc ssrows which fasten 10 a stain'ess steel s
serean which is &0 imtagral cemsotent of tha nsuaton
system.

CERAMIC FIBER INSULATION FEATURES FAST
HEAT UP AND COOL DOWN

Tre sides o' the furnacs &r insulated wih 8 el icw
de~city ceramic fiver and minera; weol board. The
hearh i insLiated wak a very fighe weight but tougn
insulatn 3 sastatie refiaciary. Tre 1oz is irsuiated with
*0 pound denssty 8° caamc lioe” Py-ozicsks.

DOOR AND SEAL

The door seal s a fclgec pad of cerame fider tianxet.
whch seals agairs: a «'gid ceraric foer tcz ¢ aasned
1S ne case frent. The standare ‘urnace docr s
herzontaly opening wih & Zcubh-piveied Mg whien
altcws parzdelogram opening ¢! *he :oor. This «eezs the
nstéaszs 9i tre (oo away from 1 onarater 24¢ a G
1.g7 seaing of the deor. Four hand whee!s tamo the
docr ughty against the f-ont sezi. Eicciicany oneratec
vertical :cors are opticnal.

VARIOUS HEARTHS AND LOADING SYSTEIS

The sta~dard hearth is a fla® zastzdle paq. Castade
ciers or centers for ‘orkiift icading are optiona . A
coron for a.scnvenen: 198 3ing S\S'aMis a sercertre
a’oy heanth ray which is laaces ir<o the furnaszwih a
hycrautica'ty oparated liting cart. Other types suer as
a.oy ralcrs are available.

DIGITAL PID CONTROL SYSTEM
Tre siznzare conuml is. 2 Menzyw el UDS 3200 aie.
P10 3 mrose wnng el Al luses. transfermers,
“te.c1ors, ard contro € aie roused 'na NE'AA ° pare!
Quet. leng Iz rre-cury cariactors 20 s1enda-e.
Trermzcsuples are w2zne sncathss Type K.
Tre'msocuple break nrowestion s rolused. Limi
swisres sun ot fumase pewar dthe Jonris cparos
Ceruo votzge ‘s trensts-mas to 127 valis. Tha cents

SPECIFICATIONS

BULLETINND FB-o82

circuit ant each power dranen Jetut are fuly fused.
Sirg's point pover connesiuon.

TESTING AND INSTRUCTIONS

Tre ‘urnece is cower testsd 10 imsure grozer vwatl
I3tin3S. A COMDlE2 INSIYSticn marie incudas 2asy
start L :nstucuons, theory of cocraten, marterarce
dnstrustiens, pane list, and e detaice toutia sheotng
suse. A lacder «3iz diagr.m and sane! laycut ara
crapatoc on CAD furecsy rzoasyiy.

WARRANTY

The furmzce 3 warsanted for o7 year except for
elemerte and trarmossup 28 whitk arg warra 1o s fo7 i

Y

marshs. Sge wamanty sheet 0120,

OPTIONS

¢ OVERTEMPERATURE SYSTEM: biorne,welh UDC
¢ "0 cicta nigh imit bask Uz somscl with mane!
res2t. Has« Lp contasiore ane sstarite thetmasounle

=haa g

JIC CONTROL OPTION: T=is AsiLses a NEMA Y
snuc' sabwne:. alt ol tight switches and & panel

mounte: jusec Jdiscorrect switct. Zere switcres éva

PRItL LS. TS,

e RAMP/SOAK PROGRAM CONTROLS

» TEMPERATURE RECORDERS: Rcuyrd o strp cnart

SCRPOWER CCNTROL: Fzi creasr cracison

Mult-zzrerg s avaiiacle for higr vrilermty

HIGH TEMPERATURE FANS: Tereraiumes i1
"8UC'F, 200°F or 2200°F.

ATMOSPHERE BLANKETING: Cas¢c ar b2 s2a.2d

for convrolac atmnssrere ozeraan.

MANUAL OR POWERED VENTURS VENT: A marua!

of peveerac venturi car be providec for fast csoling or

vering. This can be presrammane.

o ELECTRIC VERTICAL DOORS: Tag o3¢t is

courietaa~sac with an & estic 3aar Matee Srive with

t9°gu2 I'nit szfety ir caee of jrs. Fizor swichis

oshisaz..

HEAT SHIELD: o7 vooy \ow tast temosralicee.

MODEL WORKING DIMENSIONS  INSIDE DIMENSIONS  OUTSIDE DIMENSIONS WORK LOAD  SHIP
NUMBIER W H D w H i} w H D CUEEET XV, WEIGHT WEIGHT
£ 333 36 B 2% 22 2 <2 24 6 3 R 4203
25334 3 " 23 2 P 33 P e 21 35 B
D 3% 3€ Tz 2 o 7 :

<& Lt <% 53 : -

ar a2 T :

er & 5o @ v,

e T2 e T8 ;

<. 5 5 12 R

2% AP N SANRR CHalld Nl Vet s DLtk
2Tt Lrd FLATAIC S bl QV2IBDIL WES g Hag

DAL et CURPOIRST L oL raal e

tN, CTer A

TRarge it




THPORTANT CAUTIONS

L&L  SPECIAL PFURNACE CO.,INC.

1he following cautions apply in general to all L&L electric

Zurnaces,

I addition there may be specific cautions associatec

with your furnace. These will be highlighted in BOLD UNDERLINED
CAPITALS. Be sure o read the entire instruction book anc follow
these cautions as well as the cnes listed here.

DANGER!

DANGER!

DANGER!

CAUTION:

CAUTION:

CAUTION:

CAUTION:

CAUTION:

CAUTION:

Wi

PCWER SUPPLY RATING MUST BE ADEQUATE ACCORDING TO THE
SCHEMATIC OR THE WIRING SUPPLY WILL OVERHEAT AND COULC

CAUSE A FIRE.

DO N0T INTRODUCE ANY COMBUSTIBLE OR FLAMMASBLE
ATMOSPHERES INTO THE CHAMBER. THIS CAN CAUSE AU
EXPLOSION, POSSIBLY LEADING TC SERICUS INJURY OR DEATH.
MOTE: Combustible atmosphere has 4% or more
combustibles in it. If you have the inert atmosphere
sealed case option see the specific instructions for

that,

DISCONNECT ALL POWER FROM THE FURNACE BEFORE OPENIKG
THE BACHX OF THE FUERNACE OR WORKING ON THE ELEMENTS.
FAILIJRE T0 DISCONNECT THE POWER CAN RESULT IX
ELECTROCUTTON. DO NOT TAMPER WITH SAFETY CUTOEY
SWITCHES wHICH CUT OFF POWER WHEN THE BACK COVER IS
REMOVED.

Power coming into the furnace must be supplied from a
fusible cdisconnect switch located within 6 feet of thz
urit. If your furnace has the J.I.C. control option you
already have a fused disconnect switch mounted 07 the

control panel.

The furnace casing may be hot and could cause a burn
injury. This is esgecially true when the furnace is
operated above 2000°F.

The furnace must not be located closer than 36 inches
tc combustible materials. Operation of the unit closer

0o combustibles than this distance could result in s
fire caused by exposure to heat.

Brezthing hot furnace air during operation can cause
in«ernal lung and respiratory burns.

Heat resistant gloves shculd always be worn wnen
loacing and unloading the furnace to preven: serious
burns from occurring. Protective heat resistant
clothing should be worn to preotect arms, body, and

face,.

Read and follow this entire instruction manual. It is
the customer's responsibility to make sure that all
personnel that use the furnace are familier with this
instruction Dbook and the specific cautions arnd
maintenance requirements.

(2]
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MATERIAL SAPETY DATA SHEEY
M3DS GROUP: 07 THEE BABCOCK & WILCOX COMPANY PAGE 1 OF 2
INSULATING PRODUCYS DIVISION

MSD Identification/Trade Kame and Synonyas
(NOTE: Labels on products will show individual product trade names)

INSULATING FIREBRICK PRODUCTS:

K-20 IFB
K-23 IFB
K-26 L1 IFB
K-28 1FB
K-30 IPB
K-3000 IFB
K-1820 IFB
INSALCOR

SECTION I
Manufacturer's Rase Emergency Telephone Number
BABCOCK & WILCOX, INSULATING PRODUCTS DIVISION (404) 796-4200

Rumber, Street, City, State, Zip)
P.0. BOX 923, 2102 OLD SAVANNAE ROAD, AUGUSTA, GEORGIA 30902

Chenical Nume and Synonymss Foraula
N/A NIXTURE N/A
Chemical Faaily Comaents
REFRACTORY INSULATING PIREBRICK N/A

SECYION II HAZARDOUS INGREDIENTS
A. AS MANUFPACTURED wr. % TVL/PEL
NONE

B. AFTER NORMAL USE
SEE SECTION IX

SECTION III PHYSICAL DATA

Boiling Point (P) N/A Specific Gravity Range (E20 = 1)

Vapor Pressure (mm Hg.) ~/4 0.5 - 1.3

Vapor Density (Air = 1) x/a " Percent Veolastile by Volume (%) N/A
Solubility in Water INSOLUBLE Evaporation Rate ( = 1) N/A

Appearance and Odor
POROUS BRICK - NO GDOR.

SECTION IV PIRE AND RXPLOSION HAZARD DATA
Extinguishing Media FPlash Peint (Method Used) Flamnable Linit

N/A N/A N/A
Unusual Fire and Explosive Hazards Special Fire Fighting Procedures LEL UEL
N/A N/A N/A N/A

DATE PREPARED: 10,/01/85 DATE REVISED:

B.i.d Face 2




MATERIAL SAFETY DATA SHEET
GDS GROUP: 07 THE BASCOCK & WILCO. COMPANY PAGE 2 OF 2

INSULATING PRODUCTS TIVISION

SECTIOK V HEALTE HAZARD DATA

Primary Route of Entry

INHALATION

Effects of Oversxposure

DURING INSTALLATION, IT IS COMMON TO HANDLE AND CUT THIS MATERIAL. THIS
PROCESS NAY GENERATE RESPIRABLE NUISANCE DUST. THE TLV/PEL IS S mg/cu =
(Reference 19684-85 ACGIH TLV Booklet, Page 50). USE OF APPROPRIATE RESPIRATORY
PROTECTION AND PROPER VENTILATION IS RECOMMENDED.

Emergency and First Aid Procedurss
TERMINATE EXPOSURE

SECTION VI FPIRE. EXPLOSIVE AND REACTIVITY DATA

N/A

SECTION VIXI SPILL OR LEAX PROCEDURES --
Recomaended Procedure Waste Disposal Method
N/A ROUTINE HOUSEREEPING

SRCTION VIII SPRCIAL PROTECTION INFORMATION
Respiratory Protsction (Specify Type)

DUST RESPIRATOR IN COMPLIANCE WITH OSHA STANDARD CURRENTLY 29 CFR 1910.134
‘IOSH APPROVED, AIR PURIFYING. HALP MASK OR FULL FPACEPIECE RESPIRATOR WITH

PROPRIATE FILTER PAD OR CARTRIDGE(S))

Ventilation Local Exhaust POLLOWN OSHA STANDARD 29 CFR 1910.94
Mechanical (General) POLLON OSHA STANDARD 29 CPR 1910.94

Protective Gloves Eye Protection

RECOMMENDED GOGGLES/SAPETY GLASSES RECOMNENDED

Other Protective Equipment
AS REQUIRED TO MEFET APPLICABLE OSHA STANDARDS.
Material poESs Nor appear con NIP and/or LAC lists of reports for Carcinogens

SECTION IX SFECIAL PRECAUTIONS -—-
Precsutions To Be Taken After Use and Upon Removal

THIS PRODUCT AS MANUFPACTURED IS AN ALUMINOSILICATE WHICH COULD TRANSPORM UPON
AEATING TO NULLITE AND CRISTOBALITE (A FORM OF CRYSTALLINE SILICA). RENOVAL OF
THIS PRODUCT AFTER USE NAY RESULT IN THE GENERATION OP DUST. REPEATED INHALA-
TION OF RESPIRABLE FREE CRYSTALLINE SILICA DUST MAY CAUSE DELAYED LUNG INJURY
(SIL1COSIS). THE RECOMMENDED TLV/PEL FOR FREE CRYSTALLINE SILICA IS DERIVED
FROM THE PORMULA: 10 mg/cu m

% Respirable quartz + 2
*(Reference 1984-85 ACGIH TLV Booklet, Page 34). APPROPRIATE VENTILATION
SHOULD BE PROVIDED AND PROTECTIVE EQUIPMENT SHOULD BE WNORN IN COMPLIANCE WITH
OSHA STANDARD CURRENTLY 29 CFR 1810.134 [NIOSH APPROVED, AIR-PURIFVING., HALF
MASK OR PULL PACEPIECE RESPIRATOR WITH APPROPRIATE FILTER PAL OR CARTRIDGE(S)].



u MATERIAL SAFETY DATA SHEET

A. P. GREEN INDUSTRIES, INC.
GREEN BOULEVARD, MEXICO, MO. 65265
TELEPHONE NUMBER =-- 314-473-3626

w*o. 1287

TN 2
PODUCT R * QATRSER ‘SAIRS: : DC
yRUCT SYVE: Refractory Morzar
ADEOAL FPAILY: 810, = SB-61% A_0, ® 32-25%  JORGLL Yot Applicable
"2%3 . 1-20 W+ 2-m
oo e s
sscron IT

CHEMICAL

Cristobalite (810 2 H
(10-20%)

Quarts f!&Oz )
(10-20%)

Liquid Sodium Silicate

(15-22%)

PRODUCT RAZARICTS INCGREDIXNTS

nw-oe s
0.0t mgrm=>" 10464-46-2
Respiradbls Dust
e B
0.1 ng/n 14808-60-7

Respiradle Dust
(Fone) $834-92-0

sgource: American Conference of Governmsental Indcstrial Eygienists, 1593-1994.

aeTIoN 111
rerszca o
SOLUINILITY IN VATEZR: nil
AYECIVIC GRAVITY: 2.2 NELTING POINT: Rot Applicable
AFFBARANCE AND CODOR: Bugf to gray ¢ranilar paste; no odor. j-_ L} 10 - 22
SECTIOR IV

VIASE POINT: Nonw
RXIINQUISEING MEDIA:

FIXE ARD IXV.O08I0N EAZARD DATA

Mot Camdustible

SFECIAL FIKE PICETING FROCIIXRES: - None

(UBUSUAL FIRE AND MXPLOSION IRZANDS: ¥one

HTXCT (OF CVEREXPOSURE:

ImDLATION:

INGRSTION:

&cTIN V

BT DA oaT

ACUTE: Dust or sggrecsts particles can cause mechanical irritation. Liquid sodiunm

silicate may cause eys isjury or ixrzritatiom.
CHRONIC: None known.

ACUTE: Can cayse sschanical abranion. Liquid sodium uilicats can cause ekin drying and

chagping.
CERONIC: Nono known.

ACUTE: Dust, i{f present, mey cCause uppur respiratory irritation.
CRRCEIC: Dust aey cause lung damage Lf ishaled an & long-tarms bamis.

ACTTZ: Unknown.
CRRCNIC: Unknown.




Material Safety Data Bheet
Product: 'SAIRSET

Sactions V (continued)
DERCINCY AXD FIRST AID PROCEDURES:

YR Iomediatoly flush cves with weter for 15 ainutes. Obtain prozpt medical atteation.
SKINs Was!: mxposed arass proeptly. Cansult paysician 12 irritation cccuvs.
IHMIALATION : Reacve to fres: ait. Seek pedical attantion.
INCESTION: Cortact physiciaz imediataly. Do rot indice vomiting tiless instructed %o do sc by a
ptysician. .
STIoN VI
RRACTI