Keys to Definitions:

T.—Technical Advisory Committee of American Refractories Institute.
A.—ASTM Standard Definition. : .
A.C.S.—American Ceramic Society “Phase Diagrams for Ceramists.”
G.—Tentative Glass Glossary~American Ceramic Society.
I.—International Critical Tables.

M.H.~-Metals Handbook—American-Society for Metals.

Abrasion of Refractories—'“Wearing away of refractory surfaces by
the scouring action of moving solids.”” (A.)

Absorption Tower—A tower in which a liquid absorbs a gas.

Absorption (Water)—~The weight of water which can be absorbed by
a refractory.

Abutment—The structural portion of a furnace which withstands
the thrust of an arch.

Aciﬂ Electric Furnace—An arc furnace having an acid refractory

earth.

Acid Lined Furnace—One having an acid refractory hearth.

Acid Opzn-Hearth Steel Furnaces--One having an acid refractory
hearth,

Acid Proeess—One which employs an acid slag.

Acig-f’rl(:of Brick—~Term commonly used to designate acid-resisting

rick.

Acid Refractories—A loose term, generally used to designate sili-
ceous and aluminous refractories.

Acid-Resisting Brick—Fireclay brick having low porosity, and a
high resistance to most acids.

Acid Slag—One which contains substantial amounts of active silica.

Adapter Brick—Special arch-wedge-key brick, used for permitting
the use of straight brick in a roughly dome-shaped construction.

Ageing—L etting a tempered refractory batch stand for days before
use,

Aggregate—Coarse to medium-sized grains of raw or calcined re-
fractory materials.

Air Furnace—Malleable {ron Furnace (see).

Air Ramming—A method of molding brick or furnace linings, using
pneumatic ramming tools.

Air Set—The strong bond developed, without heat, by refractory
mixtures.

Air-Setting Refractory Mortar—A composition of finely ground ma-
terials, marketed in either a wet or dry condition, which may re-
quire tempering with water to attain the desired consistency and
which is suitable for laying refractory brick and bonding them
strongly upon drying and upon subsequent heating at furnace
temperatures, (A.)

All-Basic Open Hearth Furnace--An open-hearth steel furnace, with
basic walls, suspended basic main roof, and basic ends.

Alumina—Aluminum oxide {Al, O, ).

Alumina-Silica Refractories—Acid refractories, including semi-silica,
fireclay, kaolin, alumina-diaspore fire clay, and mullite types.

American Bond—The bond in which a header course occurs every
fifth, sixth or seventh course, laid so as to break joints with the
adjacent stretcher courses.

Amorphous—Noncrystalline in structure.

Anchor—A metal or refractory device for holding a refractory lining
in place.

Andalusite—A mineral Al,0,+Si0, (62.9% Al,0,, 37.1% Si0, ).

Angle Bung No. 102—A straight brick with one end cut at an angle,

Annealing—The controlled heating of any material to a suitable
temperature, and the subsequent controlled cooling from this
temperature to remove stresses and reduce brittleness.

Anode Furnace—A copper or nickel refining furnace, in which
blister copper or impure nickel is refined.

A.0.D. Process—Argon Oxygen Decarburization Process; a process
for making stainless steel by blowing argon/oxygen through sub-
merged tuyeres into the steel bath to remove carbon followed
by a reduction cycle to reclaim Cr-values.

A.0.D. Vessel—Cylindrical container, usually lined with basic refrac-
tories, used in A.0.D. Process.

Apatite—The mineral CaF+Ca,(PQ, ). See Fluorapatite.

Apparent Porosity—The percentage of the volume of the closed
pores of a refractory in relation to its exterior valume.

Apparent Specific Gravity—The specific gravity in which the open
pores are included in the volume.

Arc—A portion of a curved line; the sustained luminous flame be-
tween electrodes, caused by a strong electric current flowing
between them.

Arc Furnace~Common term for a direct-arc electric furnace. (See
Direct Arc.)

Arch--[n furnace construction, a structure which spans two walls,
piers, or jambs; to heat in a pot arch.

Arch Angle Bung No. 104—An angle bung brick which is also arched.

Arch Brick—A brick in which the two largest faces each form the
same angle with the two edge faces, which are unequal in area.

Arch Bung No. 105-Special arch brick, usually used in malleable
iron furnace raofs. Also calted Bung Brick.

Arch Forms—Forms or patterns on which sprung arch brick are laid
to insure the proper arch contour.

Archless Door—Open-hearth steel furnace door with a hollow metal,
water-cooled, lintel.

Argiltaceous—Containing, or consisting of clay; of the nature of
clay.

Artillery Type Burner—One used for liquid open-hearth stesl furnace

- fuels.

Asbestos—Any mineral which can be separated into flexible fibers.
Chrysotile, (3Mg0-2Si0, *2H, 0) is the most common form of
commercial asbestos.

Ash—The residue left when combustible material is thoroughly
burned.

Assaying—Quantitative determination of the metal content of ores.

ASTM—American Society for Testing and Materials.

Atmosphere—In a furnace, the mixture of gases resulting from
combustion.

Atomic Absorption Analysis—A method for determining the quantity
of elements in a compound by placing the compound in solu-
tipn, then using a hot flame to volatilize the compounds, A char-
acteristic wave length from a standard lamp absorbed by the ele-
ment in the flame is used for the analysis.

Auger Machine~‘'A machine for extruding moist clay through a die
by means of a revolving screw or auger.” (T.)

AZS Refractories—Refractories made of a combustion of alumina
{A1,0,), zirconia (210, ), and silica (Si0, ).
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Back—"'As applied to an arch, the outer or upper surface.” (T.}

Back-Slagging Spout—Rear spout on a cupola which has its tap
hole in front.

Baddeleyite—A mineral, ZrQ, . It is the chief source of Zirconia
refractories. X

Baffle—A refractory wall, or partition, to deflect gases, air, or
radiant heat, ?

Bag Wall—A refractory baffie wall between the combustion chamber
and the charge, in a kiln or furnace.

Ball Clay—A fine grained, very plastic, refractory bond clay.

Ball Mill—A tyiindrical, horizontal machine used for fine grinding.
The mitl is almost half filled with ceramic or metal balls or
small slugs which effect the grinding action.

Banking—Closing down a blast furnace which is still full of
burden.

Banks~The inclined sections of the hearth of an open-hearth
steel furnace.

Base Metal Couple—A thermocouple using inexpensive metals,
such as iron and nickel-copper alloys.

Basic Electric Furnace—A direct-arc furnace with a basic refrac-
tory hearth.

Basic End—The suspended, or sectionally supported, basic brick
construction in the end of an open-hearth steel furnace.

Basic Lined Furnace—One having a basic refractory hearth.

American Bond
No. 104 Arch Anglc Bung  No. 105 Arch Bung

Simplified Sketch
of A.0.D. Vessel
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Basic Open-Hearth Stesl Furnace—One having a basic refractory
hearth.

Basic Process—One which employs a basic slag.

Basic Refractories—Refractories, Basic. (see)

Basic Slag—One in which substantial amounts of active silica are
absent.

Basketweave Checkerwork—An arrangement of checker brick in
which the plan view resembles the weave of a basket.

Bat—''A broken burned brick or shape.” (T.)

Bath—Molten metallic or vitreous material being refined in a
furnace.

Batter—The slope of a wall from vertical, usually due to change
in thickness.

Battery—An apparatus consisting of a set or series of similar parts.

Battery Wall-A double wall between two furnaces, both faces of
which are exposed to the heat. :

Batts—Plain rectangular or circular setter tile.

Bauxite-A high alumina rock, consisting essentially of gibbsite
with some boehmite and diaspore.

Bed Joint—‘'A horizontal joint batween courses of brick.” (T.)

Bee-Hive Coke Oven—One with a brick bottom, side walls, and a
domed roof.

Bee-Hive Kiln—A circular, down-draft, periodic, kiln with a domed
roof,

Bells—Devices used to eliminate the escape of gases, during charg-
ing of an iron blast furnace.

Benches~Sections of brick in a kiln setting; a group of retorts in
a furnace in a gas works.

Bentonite—An extremely fine grained, high silica, very plastic clay,
of variable compaosition.

Beryllia—BeO, fusion point 2510°C (4550°F), Suitable for
crucibles.

Bessemer Process—One for refining molten pig iron by blowing
air up through it in a Bessamer Converter.

Black Ash—Dehydrated char of carbonaceous material and inor-
ganic salts, largely compounds of sadium, resulting from va-
porizing the water from concentrated black liquor,

Blackbody—A body that absorbs all radiation incident upon it,

Blackbody Temperature—The temperature of a blackbody sur-
face. Being an ideal radiator, each part of the spectrum
emitted is a result of temperature alone. Used in calibrating
temperature recording instruments.

Black Heart—A harmless color sometimes produced in fireclay
bricks.

Black Heart Castings—Malleable castings, annealed in non-oxidiz-
ing packing.

Black Liguor—The alkaline spent liqguor from the digesters in the
manufacture of sulfate or soda pulp.

Black Liguor Recovery Furnaces—Smelting or recovery furnaces
in which evaporated black tiquor is burned to a molten chemi-
cal “smelt.”

Black-Red Heat—1Lowest visible red heat {see).

Black Zone—A typical black section (adjacent to the gray zone)
of used silica brick from steel furnace roofs, composed largely
of tridymite and magnetite.

Blast Furnace—Usually an iron blast furnace but may also mean
lead blast furnace, or copper blast furnace.

Blast Roasting—Roast Sintering (see).

Bleeder—Pipe on top of an iron blast furnace through which gas
escapes. i

Bloating—-The permanent expansion of some fire clays and other
refractories at high temperatures due to overburning.

Block Insulation~Insulating block composed of mineral wool,
fiber asbestos, and a high temperature binder.

Blood-Red Heat—A term almost as indefinite as Red Heat (see).

Blowing-In—Starting a blast furnace.

Blowing-Out—Shutting down a blast furnace at the end of a cam-
paign.

Blown Metal--Pig iron purified by blowing air through it,

Blow Pipe—~Pipe through which the blast in an iron blast furnace
is delivered to the tuyere.

Blow Pit—Refractory-lined tank into which pulp is blown after
cooking.

B.O.F,~Basic Oxygen Furnace. The vessel used in the Basic Oxy-
gen Process.

B.O.F. Process-—-Basic Oxygen Furnace Process, a process for the
production of steel by the oxygen-blowing of molten iron and
scrap in a static vertical vessel, usually lined with basic refrac-
tories. The oxygen is blown on top of the batch through a lance;
the reaction with impurities in the iron is exothermic. Also
called B.O.P., L.D.,0.8.M., or T.0.C. Process.

B.O.P. Process—Basic Oxygen Steel-Making Process; same as B.O.F.
Process,

Bond-—The overlapping of brick so as to provide strength; cement-
ing material added to non-plastic material; the strength of

~  brick; the efficiency of a bonding agent.

Bonded Arch or Roof—An arch or roof in which ail joints are
broken,

Bond (or Plastic) Fire Clay—"'A fire clay of sufficient natural plas-
ticity to bond nonplastic materials.” (A.)

Bond Strength—The strength of bond developed in a brick-mortar
joint after drying or heating.

Bosh~Section of iron blast furnace between the hearth and the
mantle level,

Bott—A plug of clay for closing the tap hole of a cupola or a blast
furnace.

Bottom—In metal malting furnaces, this is usually the hearth or
crucible. :

Bottom-Pour Ingot Assembly—One comprising Hot Tops, Wood
Blacks, Ingot Mold, Mold Stool, Lateral Outfet Bricks, Lateral
Bricks, King Brick, Fountain Bricks, Funnel Brick and suitable
metal supporting devices.

Bottom-Pour Ladle—One poured through a refractory nozzle in the
bottom. (See sketch of Stopper Assembly.)

Bottom Tile—One of saveral sizes of bechive coke oven fireclay
fioor tile.

Box-Flue Checkerwork—Basketweave Checkerwork (see).

Boxing—Enclosing green brick, in a kiln, in a protective box of
burned brick. :

Bracklesburg Furnace—A horizontal, refractory-lined rotary
furnace for melting cast iron.

Brazilite—A variety of Baddeleyite.

Breaking Joint—""The laying of brick in a wall so that no two ver-
tical joints in adjacent courses are in alignment.” (T.)

Break Out—-An accidental flow of metal’through a hole in a fur-
nace lining.

Breast—The side of the hearth containing the tap hole in a blast
furnace; the rammed material in which the tap hole is installed
in a cupola.

Braast Wall—The entire side wall of a glass tank between the flux
block and the crown, but not including the ends.

B.O.F. Operation -

Blast Furnace
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Bullhead

Breaching—The sheet metal casing at the end of boilers to convey
the gases from the flues to the stack.

Breunnerite—A type of magnesite containing several per cent FeCO,,
in solid solution.

Brick—A molded block of clay or other material bonded to form a
stable mass.

Bridge Wall-Wall between hearth and grate, or hearth and flue in a
rev?(rberatory furnace; wall between melter and refiner in a glass
tank.

Bridging— Arching of the charge across the shaft in a blast furnace or
cupola.

Bright-Cherry-Red Heat—Division of the color scale generally given
as about 815°C (4499°F).

Bright-Red Heat—~Common term usually meaning about a cherry red
heat (see). :

British Thermal Unit—The quantity of heat required to raise the tem-
perature of one pound of water, one degree Fahrenheit.

Brucite—~A natural magnesium hydroxide, Mg(OH), (69% MgO, 31%
H,0).

Brush2 Coating~Layer of refractory mortar applied to a brick wall
with a brush,

B.T.U.—British Thermal Unit (see).

Buckstays—Connected steel girders—one on each side of a furnace
or flue—to take the thrust of an arch.

Builder—A fireclay brick cull used for bottom construction in kilns,
or for boxing brick during burning,

Bulk Density—The waight of a unit volume of refractory.

Bulichead— Any upright partition separating compartments; panel
of brick, built into a wall for easy replacement.

Bulk Specific Gravity—The specific gravity in which both the open
and closed pores are included in the volume.

Bulthead—A term sometimes used to designate a 9 x 4%" x 3"'—
2" wedge.

Bullion—Gold or silver, in bulk form.

Bull Ladle—Usually the largest ladle in the foundry.

Bulinose Brick—Jamb Brick (see).

Bung—A removable roof section clamped in a metal frame; a col-
umn of superimposed saggers in a kiln.

Bung Arch—9""—A special bung brick with only ¥ taper.

Bung Brick--A special type (quality, size and shape) of fireclay
brick, used in roofs of air furnaces. (See sketch of Arch Bung
No. 105.)

Burden—The charge of a blast furnace exclusive of the fuel; also
the ratio of the ore to the total charge.

Burley~Term sometimes used for nodular fire clay (see).

Burn—~The degree to which the bond and other properties of a re-
fractory have been developed in a kiln.

Burned-in Grain Bottom—One composed of refractory grain,
sintered into place to form a monolithic hearth.

Burning (Firing) of Refractories—The heat treatment to which
refractories are subjected during manufacture.

Burning Out—A foose term, usually used to describe the action
of furnace linings in wearing away without a known reason.

Bursting—The growing and breaking off of the fireface of refrac-
tories containing chrome ore, when exposed to iron oxide at
high temperature specifically called “Iron Oxide Bursting.”

Bustle Pipe—Large refractory-lined pipe which encircles an iron
blast furnace and delivers hot blast.

Buttered Joint--Mortar joint made by troweling mortar on the
faces of the brick and laying it without a complete mortar bed.

Butt Weld Furnace—A fong, low furnace for heating skelp for the
manufacture of Butt Weld Pipe.

By-Product Coke Oven—~A series of long, narrow, refractory-lined,
rectangular chambers used for coking coal.

C

Calcine or Calcines (n)—""Refractory material, often fireclay, that
has been heated to eliminate volatile constituents and to pro-
duce desired physical changes.” (A.)

Calcined Refractory Dolomite—See Dolomite, Calcined Refractory.

Calcium Aluminate Cement—A hydraulic cement produced by
sintering or fusion of alumina and lime bearing materials. The
reaction produces calcium aluminates rather than calcium
silicates as in the case of Portland Cement.

Calorie—(cal) The amount of heat required to raise the tempera-
ture of one gram of water one degree Centigrade.

Campaign—The working life of a furnace between major repairs.

Cap~—Roof or crown of a glass tank.

Carbon Disintegration—The weakening of the bond in refractories
?ubjecct?d to carbon monoxide at a temperature around 500°C

932°F),

Carbon Refractory—"A manufactured refractory comprised sub-

~  stantially or entirely of carbon (including graphite).” (A.)

Carbureted Water Gas—Fuel gas formed by decomposing steam
with hot coke, and mixing this gas with oil vapor.

Carry-Qver—The unfused batch dust, blown into the exit pas-
sages and regenerators of a glass tank.

Cassiterite—Native tin dioxide, Sn0, .

Castable—''A combination of refractory grain and suitable bonding
agent that, after the addition of a proper liquid, is generally
poured into place to form a refractory shape or structure
which becomes rigid because of chemical action.” (A.)

Cast Brick—Electrocast Brick (see).

Casting—A metal object formed by allowing molten metal to
solidify in a mold,

Cast lron—Iron normaily containing 1.7% to 4.6% carbon.

Catalyst or Catalytic Agent—Any substance which affects the
rate of a chemical reaction, and may be recovered unchanged.

Catenary Arch—High arch in the form of an inverted catenary.

Cement—A common term for refractory mortar; also Portland
cement.

Cement Clinker—Portland cement as it comes from the kiln.

Cement Gun—Machine for mixing, wetting, and applying refrac-
tory mortars or castables to furnace walls.

Cement Kiln—A rotating refractory-lined, horizontal, steel shell,
for burning Portland cement.

Center—A temporary, formed, support, upon or around which,
an arch is buiit.

Centigrade—"'(C) Thermometric system in which freezing Eoint
of water is called 0°, and its boiling point is called 100° at
normal atmospheric pressure.” (1.}

Centrifugal Casting—Casting molten metals in a rapidly revolving
mold,

Ceramals—Products obtained by directly mixing, or otherwise
intimately combining metals and ceramic materials.

Ceramic—A broad term which includes all refractories and other
products, made from earthy materials by the application
of heat.

Ceria—CeO, . Fusion point about 1950°C (3542°F). Too expensive
for commercial use.

Chain Grate Stoker—A wide, endless, traveling chain which sup-
ports the burning fuel in a boiler furnace.

Chamber Kiln—A kiln consisting of a succession of chambers
connected by flues,

Chamber Process—One of the two major processes for making
sulphuric acid.

Channel Blocks—Large, trough-shaped, refractory blocks used
for the channel in glass tanks.

9" Bung Arch
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Circle Brick

Channel Induction Furnace

Channel Induction Furnace—Usually line-frequency induction
furnace employing the principle of a transformer with the
metal charge forming the secondary circuit and a coil with
an iron core forming the primary circuit. Used for melting
or holding iron, steel and non-ferrous metals.

Channeling—The action of the charge in a blast furnace in open-
ing up irregular openings for the blast. '

Charge—To insert a load of materials into a furnace; also the load
itself.

Chacker—A loose term, used for checker brick, checkerwork, or
checker chamber.

Checker Brick~"'Brick used in regenerators for checkerwork, to
alternatély absorb heat from exhaust gases and to give up
heat to incoming gases.” (T.)

Checker Chamber—Common term for a regenerator.

Checkerwork—An arrangement of checker brick in a regenerator.

Chenmically Bonded Brick—See Unburned Brick,

Chemically Combined Water—That combined chemically as part
of the molecule.

Cherry-Red Heat—A common term used on the color scale, gen-
erally given as about 760°C (1382°F).

Chill Wall-The stag pocket wall which extends across the fur-
nace, below the bridge wall, in an open-hearth furnace.

Chimney -Flue Checkerwork—Basketweave Checkerwork (see).

Chimneying—A condition in a blast furnace in which most of the
hot gases pass up the center of the furnace.

Chord-"’As applied to circles, a straight line joining any two points
on a circumference.” (T.)

Chromatography —The separation of substances for analysis by
washing them with a mobile liquid or gaseous phase through
a column of porous material.

Chrome~A loose term, used by steel men, to mean metallic chro-
mium, and by refractory supplies to mean chrome ore,

Chrome Brick—"'A refractory brick manufactured substantially or
entirely of chrome ore,” (A.)

Chrome Cement—A common term for ground chrome ore.

Chrome-Magnasite Bonding Mortars—Refractory chrome ore {with
a minor amount of dead-burned magnesite) suitable for general
use as mortars.

Chrome-Magnesite Brick—"'A refractory brick, which may be burned
or unburned, manufactured substantially of a mixture of re-
fractory chrome ore and dead-burned magnesite in which the
chrome ore predominates by weight.”” (A.)

Chrome Ore—A rock composed essentially of the chrome bearing
spinel, (Fe, Mg) O (Cr, Al, Fe) 20, and used in making chrome
containing basic refractories.

Chrome Spinel—Picotite (sea). .

Chromic Oxide—A compound Cr, 0,, the major chemical constit-
uent of all chrome ore,

Chromite—FeO+Cr, 0,, (32% FeO, 68% Cr, -0, )—the base min-
eral of chrome ore,

Ciment Fondu—A calcium aluminate cement first produced by
fusion of alumina of lime and bauxite by the French L.aFarge

. Ca.and manufactured since 1926 by LaFarge Aluminous Ce-
ment Co. Ltd. in England.

Cinder-The slag, or dross, from a metal melting and refining
furnace.

Cinder Notch or Cinder Tap~The slag hole in a furnace, e.g., ina
blast furnace.

Circle Brick—A curved brick which forms a segment of a hollow
cylinder.

Circular Tunnel Kiln—The same as a straight tunnel kiln, except
that it has a movable, circular platform instead of cars.

Clay—""An earthy, or stony, mineral aggregate consisting essentially
of hydrous silicates of alumina, plastic when sufficiently pul-
verized and wetted, rigid when dry, and vitreous when fired at
a sufficiently high temperature.” (A.)

Clinker—Vitrified slag formed in a furnace from fluxes in the fuel;
the product of a Portland cement kiln.

Closer—The last brick finishing a course; a piece of brick inserted
in each alternate course to break joints.

Clot—A section cut off of a column of clay from an auger machine
—to be used in a repress to make a brick.

Coal Gas Bench—A group-setting of from six to nine refractory
retorts, used in the manufacture of coal gas,

Coefficient of Linear Expansion—The linear thermal expansion
per °C or °F per unit of length,

Coke Breeze—Finely divided coke.

Coke Oven-—-One in which carbonaceous material is distilled with-
out air. .

Cold Crushing Strength—Crushing strength at room temperature.

Cold Set—Air Set (see).

Cold Zone—The pre-heating zone of a rotary cement kiln.

Colloid—Any very finely divided substance, with particles ranging
between 107 and 1077 cm. in diameter.

Color Scale—A chart of colors, used as a method of estimating
the temperature in a furnace above red heat.

Color Temperature—The temperature associated with the color of a
heated surface.

Column--A mass of plastic material, such as clay, shaped by
forcing it continuously through a die.

Combined Water—Chemically combined water (see).

Combustion Arch—Roof over a furnace to promote combus-
tion by reflection of heat.

Common Bond—American Bond (see),

Conduction—Transfer of heat from one part of a mass to another
by direct contact of the parts.

Cone—Pyrometric Cone (see). .

Congruent Melting—The change of a substance, when heated, from
a solid to a liquid of the same composition.

Conradson Value—The “fixed carbon"’ content of oils, tars, and
pitches determined in a Conradson apparatus and by Conradson
test parameters. ’

Consistency of Mortars—The degree of rasistance of a mortar to
flow,

Continuous Casting—Casting molten steel or metals directly into
shapes, continuously. Molten metals, directly from the ladle,
are passed through a mold, cooling chamber, and cut to finished
size.

Convection—Transfer of heat by means of a moving stream of gas
or liquid.

Conventional Checkerwork~Pigeonhole Checkerwark (see).

Converters--Refractory-lined steel vessels for refining iron, copper,
etc., by blowing air through the molten metal.

Cooler—A refractory-lined rotary chamber near the discharge end
of a rotary lime or cement kiln.

Cooling Plates—Water reservoirs built inta the structure of a blast
furnace for coaling the refractories.

Cooling Zone—Section in a rotary kiln, at the discharge end, in which
the product begins to cool.

Coping Tile—Special tile used for the top course of a soaking pit,
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Cupola Block

Copper Blast Furnace—A copper smelting furnace, generally similar
to a lead blast furnace.

Copper Converter—Refractory-ined steel shell, in which air is forced
through molten copper matite to make crude copper.

Copper Refining and Casting Furnaces—Usually reverberatory fur-
naces, producing refined copper for wirebars, billets, etc.

Copper Smelting Furnace—Usually a reverberatory furnace, for con-
verting concentrates into matte and slag.

Corbel—An arrangement of brick in which each course projects be-
yond the adjacent course.

Coreless Induction Furnace—High, medium or low-frequency induc-
tion furnace where the current is passed through a coil surround-
ing a crucible containing the charge. Used for melting or holding
iron, steel and nonferrous metals.

Core Oven—An oven in which cores are baked.

Core Wall-Courses of brick in a battery wall, none of which is
directly exposed.

Corrosion of Refractories—''Destruction of refractory surfaces by the
chemical action of external agencies.” (A.)

Corundum—Native alumina, Al, O, . Also produced in electric furnaces.

Course—A layer or row of brick in the same horizontal plane in a
wall, or the same vertical plane in a roof or hearth.

Coursing Joint—The mortar joint between two courses of bricks or
stones,

Coursing Pole—Rod used to keep courses straight in bricklaying.

Cover Brick—Common term for arch brick used to line soaking pit
covers,

Cracking Still—A furnace used to crack the heavy hydrocarbons,
simultaneously with the distillation of petroleum.

Cradle Furnace— A rectangular holding furnace, used as a mixer for
the hot metal from a battery of melting units.

Crazed—Ceramic ware marked on the surface with minute, shallow
cracks.

Creep Testing—Determining the time-dependent deformation which
occurs after the application of a load to a solid.

Crematory— A refractory-lined furnace for cremating, as corpses or
refuse. :

Cristobalite—The stable crystalline form of silica above 1470°C
(2678°F). The major constituent of silica brick.

Cross Bond—English Cross Bond {see). Also the bond in the wall,
obtained by the use of header brick, to bond the stretchers
of adjacent courses.

Cross-Breaking Strength—See Modulus of Rupture.

Cross-Over Connection—The flue connecting the generator and
carburetor in acarbureted water-gas set.

Crown—A furnace roof, especially one which is dome-shaped; the
roof of a glass furnace.

Crown Brick—A special silica key-wedge brick, used in crowns of
bee-hive coke ovens.

Crucible—The hearth of a blast furnace, cupola, or open hearth; a
refractory vessel for melting or calcining metals, ores, etc.

Crucible Furnace—A furnace in which metal or ore is melted or
calcined in crucibles.

Crushing Strength—The compressive load, per unit area, required
to crush a refractory.

Crypto-Crystalline—Indistinctly crystalline, even under the
microscope.

Crystal--A body, generally solid whose atoms are arranged in a
definite pattern, the crystal faces being outward expression
of the regular arrangement of the atoms.

Crystalline—Applied to solids which have a definite, and regu-
larly repeated, internal molecular structure.

Cullet—Waste glass, usually suitable as an addition to raw glass
batch.

Cupel—A porous cup or furnace hearth, used in assaying, to
separate precious metals from lead, etc.

Cupola—A vertical shaft furnace, used for melting iron or other
metals, or to make mineral wool.

Cupola Block—A modified circle brick.

Curtain Walls—Walls not resting directly on the foundation; ad-
justable arch under which glass passes from the refiner to the
tank cooling chamber.

D

Dark-Red Heat—Next to the lowest color on the color scale, gen-
erally given as about 650°C (1202°F).

Day Tank-—A periodic glass melting unit, usually designed to be
emptied by each day of hand-gathering.

Dazzling-White Heat—Division of the color scale, generally given as
above 1540°C (2804°F).

Dead-Burned Magnesite—Magnesite calcined in a manner to cause it
to be volume stable, and essentially inert to atmospheric mois-
ture or carbon dioxide.

ﬂDead-Burned Magnesite Grains—Granular dead-burned magnesite

suitable for monolithic hearths.

De-Aired Brick—''Brick molded or formed from a mix which has
been subjected to a partial vacuum.’’ (T.)

Debiteuse—"'A slotted, floating clay block through which glass
issues in the Fourcault process.” {G.)

Decarburization Slag—The slag produced when removing the
carbon from high carbon iron to produce low carbon iron
{or steel).

Deflocculation—Formation of a stable suspension, of very fine
clay or sillimanite particles, generally by means of an alka-
line electrolyte.

Deformation Point—Term loosely used for PCE.

Density—The weight of a material per unit volume.

Desulphurization—The removal of sulphur as calcium sulfide from
a molten steel batch by using a reducing carbide slag.

Devitrification—Crystallization of vitreous material.

Diaspore—Al, O, -H, O. Common term loosely used to mean
diaspore clay.

Diaspore Clay—"'A rock consisting essentially of diaspore, bonded
by fireclay.” (A.)

Diatomite—A form of silica, composed largely of the skeletons of
diatoms.

Di-Calcium Ferrite—2Ca0-Fe, O, , formed in slags of basic open
hearths.

Di-Calcium Silicate—2Ca0-Si0, , formed in brickmaking, or in
service.

Die—"'A mold used for shaping brick, or a form for shaping an ex-
truded column.” (T.)

Die Casting—Making a casting by forcing molten metals into a
metal mold.

Diffraction Pattern—Diffracted X-rays recorded on film, giving a
means of identification of a powder as to its mineralogical
compaosition.

Diffusion—The transport of matter resulting from therma! motion
of gaseous, liquid or solid particles, such as the mixing of
gasses when released together.

Cupola Operation
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Diffusivity—Coefficient of diffusion. A measure of the ability of
compositions to diffuse,

Digesters—Vessels in which wood is heated with chemicals in mak-
ing pulp for paper.

Dilatancy of Mortar—The property of becoming more fluid when
allowed to stand and less fluid when stirred. (For opposite,
see Thixotrophy).

Dipped Joint—A thin joint made by dipping the brick in a thin
mortar.

Direct Arc—Arc between electrodes and charge.

Direct-Are Furnace—One which employs a direct arc (see).

Direct Bonded Basic Brick (ASTM)—A fired refractory in which
the grains are joined predominately by a solid state dif-
fusion mechanism. (The term “direct bond" was initially
applied to fired magnesite-chrome refractories).

Discharge End Blocks—Blocks which form the last ring of brick
at the discharge end of rotary kilns.

Disintegration—Disruption of the structure of brick by cracking.

Division Wall—Wall dividing any two sections of a furnace.

Dobie—An irregular brick of either raw or burned material .

Doghouse—"'A small boxlike vestibule on a glass furnace into
which the batch is fed, or which facilitates the introduction
and removal of floaters.” (G.)

Dolomite Brick—"A refractory brick manufactured substantiaily,
or entirely, of deadburned dolomite.” (A}

Dolomite, Calcined Refractory—''Raw refractory dolomite that has
been heated to a temperature sufficiently high and for a long
enough time to decompose the carbonate structure and remove
volatile constituents,” (A.}

Dolomite, Dead-Burned Refractory—''Raw refractory dolomite that
has been heated with or without additives to a temperature
sufficiently high and for a long enough time to decompose the
carbonate structure so as to form calcium oxide and periclase
ina matrix that provides resistance to subsequent hydration and
recombination with carbon dioxide.” (A.)

Dolomite-Magnesite Brick—"A refractory brick manufactured sub-
stantially of @ mixture of dead-burned dolomite and dead-
burned magnesite in which the dead-burned dolomite pre-
dominates.” (A,}

Dolomite Kiln—Similar to a cement kiln (see).

Dome—Roof of a furnace that is roughly hemispherical in shape;
the hood of a copper anode furnace.

Door Opening Tile—Standard rectangular tile for spanning door
openings,

Doré or Slimes Furnaces—Usually reverberatory furnaces, used in
the copper industry to recover gold, silver, etc., from tank
house slimes.

Double Arch—Two separate parallel arches, built on the same
skew or on two skews with faces in the same plane.

Double-Screened Ground Refractory Material—*'A refractory ma-
terial that contains its original gradation of particle sizes re-
sulting from crushing, grinding, or both, and from which
particles coarser and finer than two specified sizes have been
removed by screening,’” (A,)

Downcomer—Refractory-lined pipe for leading gases from the
top of an iron blast furnace to the dust catcher,

Downdraft Kilns—Kilns in which gases from the firebox go up
to the crown and down through_the ware.

Downtake—Downcomer; uptakes when the exhaust gases are
passing through them.

Draw Trials—Ceramic test pieces drawn from a kiln at various
temperatures.

Dressing—Filling hofes in bottom and banks of an open-hearth
or other furnace.

Drier— An oven used for removing water from damp molded ware
by heat.

-

DRIP-POINT GRID TiLE—Patented acid-resisting tower packing
which has maximum effective contact surface.

Drop Bottom—A cupola bottom held in place by a hinged plate
of cast iron.

Drop Forging—An impression die forging, made by the force of a
dropped weight.

Drop Machine—A special machine used for molding drop-machine
silica brick.

Drop-Machine Silica Brick—Brick formed by dropping prepared
mix a considerable distance into a mold.

Drop-Mold Brick—Drop-Machine Silica Brick (see).

Drop Section—Thickened section of an open-hearth roof, along
one or both skewvs,

Dross—The scum or waste which forms on the surface of molten

metal, especially lead, zine, tin, aluminum, or antimany.

Drossing Furnace—A reverberatory furnace in which lead dross
is retreated to tap a matte, or speiss, or both.

Dry-Milfed Fire Clay—Fire clay ground in a dry pan, and passed
over a screen.

Dry Pan—A grinding machine which has mullers riding on the
bottom of a perforated revolving pan.

Dry Press—"'A mechanical press for forming brick from slightly
moistened granular matarial.” {T.) Common term for power
press (see).

Dry-Pressed Brick—Common term for Power Pressed Brick.

Dry(Scr)een Analysis—Common term for a Dry Sieve Analysis

see).

Dull-Red Heat—Division of the color scale, generally given as
about 700°C {1292°F).

Dumortierite—A basic aluminum silicate in which boron may
replace part of the aluminum, Forms mullite on firing,

Dunnage—Wood, straw, etc., used to protect ware in transit.

Duplex Process—One for making steel, etc., by partial treatment ,)>

in one type furnace, then transferring it, without cooling, to
another type furnace.

Dust Catcher—A brick-ined enlargement of the downcomer of an
iron blast furnace.

Dusting—The disintegration during cooling of a material contain-
ing di-calcium silicate.

Dutch Oven—A large auxiliary combustion chamber, connected
with a furnace.

Dwight-Lloyd Machine—A machine for roasting and sintering fine

ores,
E

Economizer—Water tubes in a boiler uptake to heat the feed water.

Edge-Rupner Mill-Grinding mill in Which the wheels travel on the
pan rim,

Edge Skew—A brick in which one edge face makes an angle other
than 90° with the two end faces,

Elasticity—The ability of a body to recover its original shape after
deformation.

Electric Furnace—A direct-arc furnace (see), an indirect-arc melting
furnace (see), or an induction furnace (see).

Electrocast Brick—Brick formed by fusing refractory oxides in
electric furnaces and pouring the melt into molds.

Electrolytic Refining—Refining metal, as copper anodes, in an elec-
trolytic process.

Electron Microprohe Analysis—A process where a small electron
beam causes the atoms of specimens to emit X-rays characteristic
of their elemental (chemical) composition. (See X-ray Fluores-
cence).

—
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Electron Microscope—An instrument for producing magnified images
of objects in which a beam of electrons serve the same purpose as
light in an optical microscope; the short wave lengths of electrons
enable a much higher resolution than ordinary light. With proper
electron-optical arrangements, electron diffraction patterns can be
obtained.

Emissivity— ’Ratio of radiance of the body to that of a black body at
same temperature,” (1.)

Enamel—~A ceramic mixture, burned onto metal ware, giving a glass-
like coating.

Enamel Smelting Furnaces—Rotary oii-fired furnaces or small tanks
for making enamel frit.

End, or End Structure—In furnaces with basic ends, furnace sections
from which drippings would collect in the slag pocksts.

End Skew-A brick in which one end is inclined at an angle other
than 90° to the two largest faces.

English Bond—Bond made of alternate courses of headers and
stretchers,

English Cross Bond—Modification of English Bond in which stretcher
courses break joints with each other.

Enstatite—Mg0-SiO, . A meta-silicate of magnesium of the pyroxene
group, occurring in natural rocks and in {acidic) steelmaking
slags.

Equilibrium Diagrams—Diagrams which show normal relations be-
tween phases, composition and temperatures.

Equivalent—The figure which axpresses the volume of a refractory
shape, as compared to the volume of a 9 x 4%’ x 214" standard
nine inch brick.

Erosion of Refractories—'"Wearing away of refractory surfaces by the
washing action of moving liquids.” (A.}

Eutectic—~The composition having the lowest melting point in a series
of two or more components.

Eutectic Temperature—The temperature at which a eutectic melts..

Exfoliated Vermiculite—Vermiculite which has expanded during
heating.

Expansion--In refractories, this term used alone, usually means re-
versible linear thermal expansion.

Expansion Allowance—A void space calculated to be filled by the
expansion of a material during or after it has been heated.,

Explosive Compaction—Compaction of materials using a high velocity
ram, the high velocities being achieved by an explosive charge.

Expansion Joint—An open joint left for thermal, or permanent
expansion of brick in furnace construction.

Expansion Rule—Special rule used in making molds for silica
brick, to correct for burning expansion.

Expansion Spalling—Spalling due to permanent growth of the
fire face.

Extension Furnace—A type of dutch oven for burning hogged
wood, bagasse, etc.

Extrusion—Forcing plastic mixtures, as clays, through dies by
pressure.

Eye—A peephole or firing hole in the walls of a furnace, or a
hole for removing the finished product.

Face Plates— Alloy stee! plates used as the inner mold lining,
for power pressed or air rammed refractories.

Facing—Veneer {ses).

Fahrenheit—''(F) A thermometric system in which 32° denotes
the freezing, and 212° the boiling point of water."” {1.)

False Wall—Seal Wall (see). .

Fan Tail—Flue between the slag pocket and the regenerator of
an open-hearth steel furnace.

Fayalite—~2Fe0-Si0, (FeO 70.6% SiO, 29.4%). Sometimes found
in steel furnace slags.

Feather Edge—A brick shape in standard brick sizes in which the
thicknass on one side of the length is tapered to Y, inch,

Feed End Blocks—In rotary kilns, special fireclay shapes, or ro-
tary kiln blocks so installed as to reduce the kiln diameter.

Feeder Connection—The opening or surrounding blocks in a
glass furnace wall to receive the channel leading to the feeder.

Feldspar—The commonest mineral in crystalline rocks; used in
many ceramic products,

Ferric Oxide—Fe, 0,,a compound forming the base of the most
important iron ores. (See Hematite),

Ferroatloy—An alloy of iron with some element, or elements;
used as a means of introducing these elements into steel,

FERROCLIP SOCKET—Exclusive steel supporting socket pressed
into one end of RITEX brick.

Ferrous Oxide—FeQ, present in some open-hearth steel furnace
atmospheres,

Ferrous Silicate—Fe0-Si0, . A constituent of basic open-hearth
steel furnace slags.

ettling—Protecting the hearth or brick of a furnace with loose
granular material.

Fettling Machine—One which throws granular magnesite, dolo-
mite, sand, etc. onto the bottomn and banks of a hot furnace.

Fillet—A concave junction of two surfaces which would otherwise
meet at an angle.

Finger—Projection remaining in the silica roof of an open-hearth
steel furnace, after most of the brick has been worn away.

Fining Period—The fire refining period in which crude copper is
freed of impurities, or glass of dissolved gases. ’

Firebrick—" A broad term covering any type of refractory brick
used more narrowly to mean fireclay brick.” {A.) .

Fire Clay—~'An earthy or stony mineral aggregate which has as
the essential constituent hydrous silicates of aluminum with
or without free silica, plastic when sufficiently pulverized
and wetted, rigid when subsequently dried, and of suitable
refractoriness for use in commercial refractory products.” (A,)

Fireclay Brick —Brick manufactured essentially from refractory
fire clays.

Fireclay Cement—Ground Fire Clay (see).

Fireclay Mortar—Ground Fire Clay (ses).

Fireclay Plastic Refractory—"'A fireclay material tempered with
water and suitable for ramming into place to form a mono-
lithic furnace lining that will attain satisfactory physical
;(3ro)perties when subjected to the heat of furnace operation,”

A

Firestone—Natural stone refractory consisting of sandstone or
mica schist.

Fire Tube Boiler—One in which the water surrounds tubes con-
taining the hot gases.

Firing of Refractories—Burning of refractories (see).

First Helper—The operator of an openhearth furnace.

First Quality Fireclay Brick—"'A trade term usually indicating
fireclay brick of the high duty class.” (T.)

First-Visible-Red Heat~l.owest visible red heat (see).

Flaking—"The breaking of small chips from the surface of a
refractory, particularly one containing chrome ore. Note;
This action may be allied with bursting,” (T.)

Flame Spectroscopy—A method of producing radiant energy
of characteristic wave-length of the elements by excitation
in a gas flame. The energy emitted is proportional to the
chemical composition of the sample.

Flash Marks—Harmless color on the surface of brick from the
?Idherence of fly ash, or the impingement of a reducing

ame,

Flash Roasting—Process by which finely divided ore is roasted
as it falls through a refractory-fined heated shaft.

Expansion Joint
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Flash Smelting— A high temperature flame is used for the direct
reduction of iron or other metallic ores into metal.

Flat Arch—"*An arch in which both outer and inner surfaces are
plane and parallel.” (T.)

Flat Back Arch—A 9" x 6" special arch-brick, one large face of
which makes an angle other than 90° with the edge faces.

Fiat Course—"A course of brick laid in a wall with their largest
faces horizontal.” (T.)

Flemish Bond—Bond in which each course consists of alternate
headers and stretchers, so laid as always to break joints,

FLEXLOK—A patented circle brick, with hook ends, used in do-
mestic furnaces, cupolas, and acid tank linings.

Flint—A very hard, amorphous, form of native silica used in
ceramic ware.

Flint Five Clay—A flint-like fire clay practically devoid of natural
plasticity and usually showing a conchoidal fracture.

Float Glass Process—A method for manufacturing sheet glass by
floating molten glass on top of a bath of molten tin.

Floater—Floating clay shape to skim fioating impurities or control
their passage in a glass furnace.

Floater Hole—An opening in a glass tank through which floaters
are placed.

Floating Hot Top—A hot top after the wedges are removed.

Floating Structure—Kiln car supporting structure, using posts
which permit slabs to be placed at various levels.

Flocculation of Clays—Coaguiation of dispersed suspensions of
clay particles.

Flue—A refractory-lined passage for conveying flame and hot gases
to the stack,

Fluidized Bed (Fluid Bed)—A suspension of particulate matter in
a moving fluid, Usually the “fluid”’ is a gas moving upwards in a
vertical direction.

Fluorapatite—Apatite, containing fluorine. The phosphate of all
commercial phosphate rock is mostly fluorapatite.

Fluorescence-—The process in which an atom or molecule emits
radiation in the course of a transition from a higher to a lower
slectronic state.

Fluorspar—CaF, , a widely used flux.

Flushing—Tapping slag from furnaces prior to casting.

Flux—Any substance or mixture used to promote fusion, as of
metals or minerals.

Flux Block —"Refractory furnace blocks used in contact with
glass in melting.” (G.}

Flux Line—Slag line or metal line.

Foliation—In minerals, the property of dividing into plates or slabs.

Forehearth—Refractory-lined receptacle in front of a metal melting
furnace to hold molten metal; section of a furnace from which
glass is taken for forming.

Foreplate Level—Reference level in an open-hearth furnace—located
near the bottom of the door siil plate.

Forge—A shop, with its furnaces, where metal is heated and beaten
into shape.

Forge Furnace—Heating furnace used to heat stock for forgings.

Forsterite—A mineral 2Mg0+Si0, (MgQ 57.3% Si0, 42.7%).

Forsterite Brick—Burned brick, made of olivine, talc, or serpentine,
with a small proportion of dead-burned magnesite.

Foundry— A plant for melting and casting metals.

Fountain Brick—Hollow, eylindrical, lap-jointed, fireclay brick,
used in Bottom-pour ingot Assembly {see), to lead metal to
the Lateral Brick.

Fracture Energy—The energy necessary to initiate and propagate
a fracture in a solid material.

Franklinite—A valuable ore compased of oxides of iron, zinc, and
manganese.

Frit—A fused mass made from raw materials used in enamels, glazes,
etc.

Frit Furnace—Any of several types of furnaces used to make frit.
Front-Slagging Spout—A specially designed spout in the front ofa
cupola, through which the slag can flow with the iron {slag

skimmed off in the spout).

Funnel Brick—Funnel-shaped fireclay piece used in the Bottom-
pour Ingot Assembly (see), to lead metal to the fountain brick.

Furnace Campaign—Working life of a furnace between major
repairs.

Furnace Chrome—Ground Chrome Ore (see}.

Furnace Magnesite—Ground Magnesite (see).

Fuse—To reduce from a solid to a liquid state by heat; to melt.

Fused Alumina—Aluminum oxids, Af, O, .

Fusad-Cast Brick—Electrocast Brick {see).

Fused Magnesia—Fused electric furnace magnesia, not subject to
grain growth.

Fused Magnesia Refractories—Those composed essentially of
fused magnesia.

Fused Quartz—Fused Silica {see).

Fusad Silica—The product obtained by fusion of pure rock crystal
{quartz).

Fusion—A state of fluidity or flowing as a result of being heated;
the blending of melted materials such as metals in alloys.

Fusion Point—The temperature at which fusion occurs; a term
often used for PCE.

Fusion Point of Refractories—Most refractories have no true fusion
point—they have a gradual softening range. The fusion point is
determined by the PCE Test.

Fusion Test—Test for determining the PCE of materials.

Gable Wall—'*The charging end wall of a glass-melting furnace.” (G.)

Galena (Galenite)—Native lead sulphide PbS, the chief ore of lead.

Gang Mold—Two or more molds in one frame, for forming several
refractory brick in one operation.

Gangue—Accessory minerals associated with valuable minerals.

Ganister—A high silica rock {quartzite), suitable for silica refrac-
tories; loose term for crushed firebrick or silica rock.

Gap-Sized Brick—Brick composed of material from which most of
the intermediate sized particles have been screened.

Garden Wall Bond—A bond consisting of one header to three
stretchers, alternately, in every course.

Gas Offtake—A refractory-lined, steel pipe, through which exhaust
gases from an iron blast furnace pass to the downcomer.

Gas Port—Horizontal duct which conducts the gas into the combus-
tion chamber of a gas-fired furnace.

Gas Producer—Refractory-lined shaft, partially filled with incan-
descent coal or coke, through which air and steam are forced.

Gate—"'A refractory slab lowered in the forehearth channel for
shutting off the flow of glass.” (G.)

Generator—A refractory-lined steel shell, in a water-gas set, in which
steam is forced through incandescent coke (or coal); in an oil-
gas set, a refractory-lined steel shell fitled with checkerwark
{which is heated and sprayed with oil and steam).

Gibbsite—A mineral, Al,0,+3H,0 {65.4% Al,O,, 34.6% H, 0},
found in some bauxites.

Glass~’'An inorganic product of fusion which has cooled to a
rigid condition without crystallizing.” (G.)

Glass Pot—A fire clay and grog, or SILLIMANITE crucibie, used
in melting glass.

Glass Tank—Tank {see).

Glaze—A vitreous coating on ceramic ware; the mixed dry ma-
jcerials used for a glaze; emulsion of glaze materials suspended
in water.

Glory Hole—An gpening exposing the hot interior of a glass fur-
nace used to reheat the ware in hand working.

Glover Tower—A refractory-lined, and packed, stee! tower, used
in the chamber sulphuric acid process.
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Heading Bond

Herringbone Bond

Goniometar—An instrument for measuring angles, e.g., between
the faces of crystals.

Goose Neck—Metal elbow connecting tuyere stock and tuyere
saddle, in an iron blast furnace.

Gradient—See Temperature Gradient,

Grain Magnesite—~The product obtained by dead-burning and sizing
magnesite, or other substances convertible to magnaesia.

Grain Size—"The size or size distribution of refractory particles
determined usually by sieve analysis.” (T.)

Graphite—A crystalline form of carbon,

Graphite Crucibles—-Crucibles made of plastic fire clay and flake
graphite.

Gray lron—Pig or cast iron.

Gray Zone—A typical gray section of used silica brick, composed
principaily of large cristobalite crystals. :

Graeen Brick—Partially finished brick.

Grind—The grain size of materials used in refractory brick or
mortars.

Grog—"‘A granular material produced from calcined or burned
refractories, usually alumina-silica.” (A.)

Grog Fireclay Mortar—'Raw fire clay mixed with calcined fire
clay, or with broken fireclay brick, or both, all ground to
suitable fineness.” {A.)

Groining-In—The cutting and fitting of brick to fill into the
volume common to two intersecting cylinders.

Ground Chrome Ore—Pulverized refractory chrome ore, suit-
able for mortar,

Ground Fire Clay—Raw fire clay, or fire clays, that have had no
treatment except grinding, or weathering and grinding.

Ground Magnesite—Pulverized dead-burned magnesite grains,
suitable for mortar.

Grout—A mortar thin enough to flow into unfilled joints in
firebrick construction, when washed an to the surface.

Gunning Process—Placing refractory castable mixes using a pneu-
matic gun. Process involves spraying the castabls-water mixture
using air pressure to build up a monolithic refractory lining
or patch. )

Gyratory Crusher—A crusher for materials that consists of a ver-
tical cone shaped crushing head rotating inside an inverted
cone shaped stationary crushing plate.

Hack—A pile of brick in storage.

Hand Made Brick—Common term for either hand mold or hand
repressed brick.

Hand Mold Brick—Refractory brick usually made in a wood mold.

Hand Repressed Brick—-Hand mold brick which are partially dried
after molding, then pressed in a hand operated press.

Hanger Brick—A brick having a cut-out to fit over a hanger, in a
suspended roof, or sectionally supported wall,

Haunch—""That portion of an arch which is midway between the
skewback and the crown.”” (T.)

Haydite—A lightweight clay aggregate.

Header—A brick laid with its length perpendicular to the face of
a wall,

Header Course—A course of headers only.

Heading Bond—"'The laying of all courses of brick in a wall as
headers, with broken vertical joints.” (T.)

Hearth—-The section of a furnace which holds the metal being
melted or refined; the bed of a glass furnace on which pots
rest. -

Hearth Jacket— A metal jacket, encircling the hearth brick in an
iron blast furnace.

Heat—A compiete cycle in metallurgical furnaces; the product of
this cycle; ingots, etc., charged into a heating furnace.

Heat Balance—In furnaces, heat engines, etc., the distribution of
the known input of energy (as heat); also, the method of de-
termining, or the graphical or tabular record of, such distribution.

Heat Capacity—''(1) Of a substance, is heat per unit of mass, per
degree of rise, required to produce a very small rise in tempera-
ture. (2) Of a body, is heat, per degree of rise, required to heat
the body.” (I.)

Heating Curve—A rising temperature curve.

Heating Furnace—Reheating Furnace (see).

Heat Setting—Requiring heat to promote bond—as in heat-setting
mortars.

Heat-Setting Fireclay Mortar—Grog-Fireclay Mortar {ses).

Heat-Setting Refractory Mortar—Ground materials, suitable for
laying refractories.

Heat Transfer in Furnaces—Absorption of heat from, or release of
heat to, furnace gases by brickwork.

Heat Treatment—The heating and cooling of a metal or alloy in the
solid state, to produce desirable conditions or properties.

Hedenbergite—A lime-iron pyroxene, CaFeSi, O, , occurring na-
turally as black crystals and also as component in rock-forming
clino-pyroxene; also a constituent of acid steel-making slags.

Hematite—A mineral Fe, 0, —the base of the world‘s most impor-
tant iron ores.

Herringbone Bond—A type of raking bond which has a herringbone
pattern in the pian view.

High Alumina Mortar—One having an alumina content of 47.5% or
more.

High Alumina Refractories—Those having an alumina content of
47.5% to above 99.5%. .

High Duty Fireclay Brick—''A firaclay brick conforming to one of
the following requirements: Pyrometric cone equivalent not
lower than cone No. 31-32, or not more than 1.5% deformation
in the 2460°F (1350°C) load test.” (A.)

High Frequency Induction Furnace—One in which a high frequency
electric current is used for heating or melting metals by induction.

High Powared Electric Furnace—A large-size electric arc furnace used
to produce steel. Arc currents in the order of 60,000 to 100,000
amperes are used.

High Temperature Bonding Mortar—Pulverized refractory materials,
to which other materials have been added to improve work-
ability, give air-setting properties, etc.

High Temperature Cesment—Common term for High Temperature
Bonding Mortar (see).

High-Top-Pressure Operation—Iron blast furnace operation, in which
top prassure is increased to well above normal.

Holding Furnace—Any furnace used pritmarily for holding hot metal.

Hood—Cover above a furnace and similar equipment to collect dust,
smoke, fumes. Ses also Kiln Hood.

Hook Rules—Steel brick-measuring rules, having a right-angle hook
at one end.

Horizental Return Tubular {H.R.T.) Boiler—Fire tube boiler in which
the drum is supported on firebrick walls, which enclose the
furnacs.

Horse—Salamander (see),

Hot-Blast Main—Refractory-lined steel pipe which delivers blast
from stove to bustle pipe of iron blast furnaces.

Hot Blast Stave—Stove (see).

Hot Crushing Strength—Compressive strength of brick at high

temperature.
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Indirect-Arc Melting Furnace
(Refractories—Norton)

Jack Arch '

Hot Floor—"'A heated floor, usually concrete with embedded
steam pipes, for use in drying refractory brick or shapes.” {T.)

Hot Junction—The welded junction of two wires in a thermocouple.

Hot Metal—Pig iron from the blast furnace before it has solidified.

Hot Metal Car—Mixer ladle (see).

Hot Metal Mixer—A titting, cylindrical, refractory-lined, steel shell
which stores molten pig iron.

Hot Modulus of Rupture—The modulus of rupture of a material
at a given elevated temperature.

Hot Top—A refractory shape or construction placed on top of an
ingot or casting mold.

Hot Transverse Strength—The total transverse load that the cross
saction of a specimen can support at a given glevated tempera-
ture. Usually tested at constant load and increasing temperature.

Hydrated Lime—Slaked lime, Ca(OH),.

Hydration {of Basic Grains, Brick)—-Tﬁe chemical reaction of water
{liquid, vapor) with free lime and/or magnesia in basic refrac-
tories causing destructive expansion and deterioration of grains
or brick by formatian of lime and/or magnesia hydrates.

Hydraulic Cement—One which sets with water.

Hydraulic Press—One which works by hydraulic means.

Hydraufic Set—The set obtained by the addition of water to hydraulic-

setting materials.
Hydraulic-Setting Refractory —Castable Refractory (see).

lgnition Arch—A refractory roof, over a furnace at the point of fuel
entrance, to promote ignition.

Hmenite—Fa0* TiO, , a titanium mineral.

tmmiscible—Not capable of being mixed.

Impact Pressing—Forming of a shape by a tamping action,

Impregnation (Pitch, Salt Solutions)—The filling of the voids ina
burned refractory brick with pitch or salt solutions, Process in-
volves heating and/or evacuating the brick to remove air, then
placing it in the solution under pressure.

{ncongruent Melting—Dissociation of a compound, when heated,
into a compound and a liquid, both of different composition
from the original compound.

Index of Refraction—The ratio of the velocity of light in a vacuum,
to its velocity in a substance.

Indiract-Arc Melting Furnace—A rocking, refractory-tined steal
shell, with an electric arc placed at the center.

Induction Furnace—Any electric furnace heated by a current made
1o flow through the charge by induction. (See high frequency
induction furnace and low frequency induction furnace).

Infusorial Earth—Diatomite (see).

Ingot—A special kind of metal casting, for subsequent rolling or
forging.

Ingot Tumbler—A raceptacle mounted on a buggy, to convey in-
gots from the soaking pits to the rolling mill.

Initial Sst—""The beginning of the setting action of a mortar.” (T.)

Insulating Back-up Material—Non-refractory material of high thermal

insulating value.

tnsulating Brick—Lightweight brick used primarily for back-up
insulation.

Insulating Cement—One with asbestos, or other insulating material,
as a base.

Insulating Concrete—A mixture of diatomaceous earth, and Portland

cement.

Insulating Firebrick~—"'Firebrick having low heat conductivity and
suitable for use as a furnace lining.” (T.)

Insulation—Material of high thermal insulating value, low thermal
conductivity.

Interface—A surface forming a common boundary of two substances.

-

Interferometer—An instrument used in determining the coefficient
of thermal expansion of very small specimens.

Intertocking Checkerwork—Pigaonhole Checkerwork (see).

Intermediate Duty Fireclay Brick—"'A fireclay prick conforming to
one of the following requirements: Pyrometic cone equivalent
not lower than cone No. 29, or not more than 3% deformation
in the 2460° F (1350°C) load test.” {A.)

Intermediate-Wall-Type Blast Furnace—One having walls about
three feet thick, with coolers in the lower inwall.

Inversion—‘‘The change of a mineral from one crystalline form to
another.” (T.)

Invert Arch—Relieving arch, used where an opening, or arch, passes
horizontally through a main arched roof, at right angles to it.

Investment— Fine-grained ceramic mixture, poured between a wax
pattern and the mold flask, and burned to form a mold for cast-
ing metals.

Investment Casting Pracess—One using an investment for making
metals into small complex parts.

Inwall—A blast furnace wall or lining above the bosh.

fron—A metal produced by heating iron ore with carbon,

iron Blast Furnace—A vertical, cylindrical shaft furnace, for smelt-
ing iron ore—with coke and limestone—to form pig iron.

Iron Notch—The tap hole in an iron biast furnace.

fron Ore—Any native compound of iron from which the metal may
be profitably extracted.

iron Pyrites—Pyrites, FeS, (see).

Ironstone—A hard, earthy, iron ore.

Isomorphous—Minerals of analogous chemical composition and
similar crystal structure.

Isomorphous Mixture—Several isomorphous minerals crystallized
together.

Isopleth—In phase diagrams, this term refers to lines of constant
composition.

isotatic Pressing—Forming a shape by uniform pressing from all
sides. The mix, in a rubber mold, is placed in the press im-
mersed in a fluid and subjected to high pressure.

Isotapes—-Atoms of unequal atomic weight (different number of
neutrons) but of the same nuclear charge {same number of
protons).

Isotropie—Having the same physical properties in all directions.

J _

Jack Arch—A sprung arch with plane, horizontal, outer and inner
surfaces.

Jamb-An upright member, or brick surface, that forms the side
of an opening in a furnace wall.

Jamb Brick—A brick having a rounded corner between one end and
one edge face.

Jersey Brick—Semisilica brick (see).

K

Kaldo Process—A process for the production of steel by the oxygen-
blowing of molten iron and scrap in a rotating, slightly inclined
vessel, usually lined with basic refractories. (Named after Prof.
Kalling and Domnarvet Steel Works, Sweden).

Kaolin—A refractory, white-burning clay, usually chiefly kaolinite.
Kaolinite—A mineral Ai, O, +25i0, +2H, O, {39.6% alumina, 46.5%
silica, 14% water)—tha principal constituent of most kaolins,

and many fire clays.

Kettla—Matal reservoir in a cupola; coneshaped section in a vertical
lime kiln—just above the draw pit.

Key—Common term for Key Brick; closing brick, in an arch brick
or a wedge brick.

Hot Metal Mixer

Jamb Brick
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Key Brick—One in which the two edge faces form the same angle—
other than 90° —with the ends of the brick, which are of dif-
ferent area.

Keystone—A symmetrically-tapered piece at the center or crown
of an arch.

K-Factor—-Common term for thermal conductivity.

Kifled Steel —Molten steel which has been held until no more gas
is evolved.

Kiln—A furnace for burning ceramic materials.

Kiln Block—Rotary kiln block (see).

Kiln-Car Superstructures—Special designs and assembly of kiin
furniture, used to support ceramic ware during firing.

Kilneye—An opening for removal of lime from a vertical lime kiln.

Kiin Furniture—Refractory supports for ceramic ware during
burning.

Kiln Hood—A refractory-lined chamber, surrounding the burner
of a rotary kiln.

Kiln Marks—""Irregularities on the surface of a refractory caused by
deformation under load during burning.” (T.)

King Brick—Special, hollow, cylindrical, fireclay brick, between
the bottom fountain brick and the first lateral brick in Bottom-
Pour Ingot Assembly (see).

Kish—Graphite that separates from. molten iron rich in carbon.

Knuekle—The junction of the port roof and the main roof, in an
open-hearth steel furnace.

Kyanite—A mineral Al, 0,+Si0, (62.9% alumina, 37.1% silica).
Used in SILLIMANITE brick, in which it is converted largely
to mullite (see).

Ladle—A vessel for holding, transporting, or pouring molten
material.

Ladle Brick—Brick which, when used in lining iron and steel ladles,
bloat and practically eliminate the joints.

Ladle Car—Mixer Ladle {see),

Ladie Pit-The pit, at the back of an open-hearth furnace, which
holds ladles for steel and slag.

Lake Superior Iron Ore—Largely hematite, with a minor amount
of magnetite. :

Laminations—Planes of weakness, or cleavage planes, in a sub-
stance which permit it to be separated into layers.

Large Calorie—One thousand calories. Symbol, K cal. {kilogram
calorie).

Large Nine Inch Series—A standard series of brick, each 9 long
and 6% wide.

Large Nine Inch Straight—A rectangular brick measuring 9" x
6%" x 2% (or 3"').

Laser—(Light Amplification by Stimulated Emission of Radiation).
A device that utilizes the natural oscillations of atoms for am-
plifying or generating electromagnatic waves in the visible
region of the spectrum.

Lateral Brick—Similar to Fountain Brick, used in the Bottom-Pour
Ingot Assembly (see), between the King Brick and Lateral
Outlet Brick.

Lateral-Outlet Brick—Shapes similar to Fountain Brick, except that
they have openings in their top saction to let metal rise into the
mold, in the Bottom-Pour Ingot Assembly {see).

LD-Process—A steelmaking process, named after Linz Duesen
(nozzle) or Linz-Donawitz (Austria); same as B.O.F. Process.
LD-AC Process—A modification of the LD-process where powdered
lime is blown in and the resultant slag topped off before the

final blow, to remove phosphorus.

Lead Blast Furnace—A vertical, rectangular, shaft furnace, for
smelting sintered tead oxide—with coke and fluxes—to form
lead, matte and slag.

Lead Dross Furnace—A reverberatory furnace, used to retreat dross
and tap a matts, or speiss, or both.

Lead Refining Furnace—A reverberatory furnaca, in which molten
lead is refined by blowing air through it.

Lead Settler—A car-type forehearth, in front of a lead blast furnace,
to receive speiss, matte, and slag.

Lead Smelting Furnace—A blast furnace, reverberatory furnace or
an ore hearth,

Lead Softening Furnace~A reverberatory furnace, generally similar
to a lead refining furnace (see).

Lean—Clays deficient in plasticity; ore containing little valuable
mineral, etc.

Lean Mortar—'‘Mortar having poor troweling properties.” {T.}

Ledge Rock—"'Ganister occurring in solid rock formations.” (T.)

Leg Pipe—Tuyere Stock (see).

Lehr—"'(Leer) A long, tunnel-shaped oven for annealing glass by
continuous passage.” (G.)

Lightweight Castables—Castable refractory mixes that contain light-
weight or insulating refractory aggregates.

Lightweight Refractories—Insulating brick or insulating firsbrick or
insulating castables.

Light Yellow Heat—A division of the color scale, generally given as
about 1315°C (2399°F).

Lime—Calcium oxide, CaQ.

Lime Kiln—A vertical shaft furnace or a rotary kiln for producing
lime.

Lime Set—An infusible slag, too high in lime, in an iron blast furnace.

Limestone—A rock consisting chiefly of calcium carbonate, used to
make lime.

Limofn_ite-—Hydrous ferric oxide, mFe, 0, «-nH, O—an important ore
of iron.

Linear-Change Test—Reheat Test {see).

Liners—Face plates (see).

Linir;‘g—That portion of a furnace which comes in contact with the
charge.

Lintel—A horizontal member spanning an opening.

Liquid Glass—Sodium Silicate {see).

Ligquidus Temperature~Temperature at which crystallization begins
on cooling, and melting is complete on heating.

Load Test—(Hot) A test in which the refractory is heated while
being subjected to a static load for the purpose of obtaining an
index to refractoriness.”” (T.)

Loa(n_'1_—)“A naturally occurring earthy mixture of clay and sand.”

Locomotive Arches—Arches built of special refractory shapes, sup-
ported by water-circulating members.

Locomotive Pan Brick—Shapes, used to build a burner enclosure, a
flash wall, and protecting walls for the water fegs.

Loss on Ignition—Loss in weight of moisture-free material, heated
to constant weight at 900-1000°C (1652-1832°F).

Low Duty Fireclay Brick—"A fireclay brick having a pyrometric
cone equivalent not lower than cone No. 19.” (A.)

Lowest-Visible-Red Heat—Common Division of the color scale—
about 475°C (887°F).

Low Frequency Induction Furnace—One which melts metals by
the heat generated by their resistance to a low frequency,
induced, electric current.

Low-Iron Magnesite Brick—A burned magnesite brick, containing
90% or more of magnesia, and less than 1% iron oxide,

Lute—Fire clay used to seal up cracks hetween a receptacle and
cover, to make a gas-tight joint when heat is applied.

T

Low b'requency
Induction Furnace
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Magnesia—Magnesium oxide, MgO. The principal constituent of
dead-burned magnesite.

Magnesia Ramming Materials—Granular, air-setting mixtures, con-
taining 70-80% MgO, used for monolithic furnace linings.

Magnesioferrite—A member of the spinel group of minsrals,
MgO:Fe, 0, {MgO 20.2%, Fe, 0, 79.8%).

Magnesite—A mineral, MgCO, ; rock consisting essentiaily of this
mineral—the principal source of magnesite refractories.

Magnesite Brick—''A refractory brick manufactured substantially
or entirely of dead-burned magnesite.” {T.)

Magnesite Cement—Common term for Ground Magnesite.

Magnesite-Chrome Brick—'‘A refractory brick, which may be burned
or unburned, manufactured substantially of a mixture of dead-
burned magnesite and refractory chrome ore in which the
dead-burned magnesite predominates by weight.” (A.)

Magnesite, Dead-Burned—'‘The granular product obtained by burn-
ing {firing) magnesite or other substances convertible to mag-
nesia, upon heating above 1450°C long enough to form dense,
weather-stable granules suitable for use as a refractory or in
refractory products.” (A.) }

Magnesite, Grain—''Dead-burned magnaesia in granular form of size
suitable for refractory purposes,” (A.}

Magnesite, Sea Water—''Dead-burned magnesia made by a chemical
process using sea water or other saline solutions.” (A.)

Magnesium Hydroxide—Mg(OH),, occurring native as Brucite.
Used to form dead-burned magnesia.

Magnesium Oxide—Magnesia (see).

Magnetite—An important magnetic ore of iron, Fe, 0, (72.4%
iron, 27.6% oxygen). The chief constituent of iron scale.

Main Roof of Open-Hearth Steel Furnace—Ordinarily, the roof
extending over the hearth from knuckle to knuckle; in con-
nection with Basic Ends and the Ali-Basic Furnace, it is
those roof sections from which drippings will not collect in
the slag pockets.

Malleable Iron—A product cast from a mixture of pig iron, steel,
and malleable foundry remelt, and rendered malleable by
proper annealing. )

Malleable 1ron Furnace—A reverberatory furnace having a re-
movable, sectional roof.

Mantel Block—~Refractory lintel block which spans the doghouse
opening in tanks,

Mantle—Suitably supported heavy steel plates and angles which
encircle an iron blast furnace, at the top of the bosh.

Marl—~A mixture of clay, sand, and calcium carbonate, used in
Portland cement.

Martin Process— A process for making steel by the use of pig iron
and scrap also Siemens-Martin (open hearth) process.

Matte—A crude mixture of sulphides formed in smelting sulphide
ores of copper, lead, nickel, etc.

Mechanical Pulp—That made by grinding wood in water, then
screening out and thickening the fine fibres.

Mechanical Spalling— Spalling of Refractories, Mechanical. (see}

Mechanical Water—Water that is not combined with the clay
molecule in clay products.

Melter—The melting chamber of a glass tank; the man in charge
of a melting furnace or furnaces, such as cupolas, open
hearths, etc.

Melting Point—The temperature at which a solid changes to a

-

Melting Point of Refractorias—Fusion Point of Refractories, Melt-
ing Point, {see} and Pyrometric Cone Equivalent,

Merwinite—An orthosilicate of calcium and maggesium R
Ca, MgSi, O, ; incongruently melting at 1575° C (2870°F);
it is compatible with periclase {magnesia) at Ca0:SiO, wt.-
ratios of 0.93-1.87.

Mesabi Range—Iron ore formation in Minnesota, containing the
greatest open pit mining operations in the world,

Mesh—Measure of fineness of a screen or sieve.

Metal Encased Brick—STEELKLAD (see).

Metal Line—The level of molten material in a melting, smelting,
glass furnace, etc.

Maetallographic Microscope—A special microscope used to study
the internal structure of bodies by reflected light.

Metallography—Study or science of the internal structure of metals
and alloys, especially with the microscope.

Metallurgical Grade Chrome Qre—One containing at least 48%
Cr,0,.

Metal 2Nostch—A tap hole, through which molten meta! flows from
a furnace.

Metal Plated Brick—An unburned basic brick with a flat steel plate
attached to, and completely covering, ona or both of the two
largest faces. .

Mica—A group of complex silicate minerals which can be separated
into thin elastic plates.

Mica Schist-—A siliceous rock, used to a limited extent for furnace
linings.

Mill Scale—A black scale of magnetic oxide of iron, formed on iron
and steel heated for rolling, forging, atc.

Mineral—''A mineral species is a natural inorganic substance which
is either definite in chemical composition and physical charac-
teristics, or varies in these respects between définite natural
limits.” (T.)

Mineralizer—A small quantity of flux added to a brick batch to
promote crystal growth.

Mineral Wool—An artificial product, composed of extremely thin
silicate fibers.

Miscible—Capable of being mixed.

Mixer—Hot Metal Mixer (see).

Mixer Ladle—A horizontal, cylindrical, tilting, ladle with conical
ends, used to transport molten pig iron. Also called hot metal
car.

Modified Shapes—Special Shapes (see).

Modulus of Elasticity—The stress required to produce unit strain
which may be a change in length (Young’s Modulus} or, a
twist or shear (modulus of rigidity or modulus of torsion).
These are usually obtained by sonic testing using various modes
of resonance vibration (e.g., Young’s modulus by fluxural
vibration).

Modulus of Rupture—A measure of the transverse or “cross-breaking’’
strength of a material to which load is applied vertically to the
top surface of a test piece, midway between two parallel, flat,
bearing edges on which it rests.

3wl

M = 2ba?

M = Modulus of Rupture in pounds per square inch,

W = Total load, in pounds, at which failure occurs.

Calculated from the formula:

liquid. I = Distance between supports, in inches.
b = Width of the test pisce, in inches.
d =“Th|ckness {depth as tested) of the test piece, in inches,
Mold—''A form in which brick and shapes are mads."” (T.)
Molder’s Rule~Shrinkage Rule {see}.
Mold Liners—Face Plates (see),
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9" Straight

Mold Plug-A refractory piece used to close the hole placed in the
bottom of a *'big-end-up" ingot mold.

Molten Cast Brick—Electrocast Brick (sea).

Monkey-—~A small, water-cooled, copper casting—entirely within
the furnace—through which slag flows from an iron blast fur-
nace. Sometimes refers to the entire cinder notch.

Monkey Walls—The walls extending from the backwall and front-
wall to the port sidewalls of an open-hearth steel furnace,

Monoalithic Lining—A furnace lining with no joints, formed by
ramming, casting, or sintering a granular material into place.

Monticellits—An orthosilicate of calcium and magnesium, CaMgSiO,, ;
incongruently melting at 1486°C (2705°F); it is compatible
with poriclese (magnesta) at Ca0:Si0, wt.ratios of up to 1.4.

Montmorillonite—A clay mineral—the principal constituent of
bentonite (see). .

Mortar—Any finely ground, refractory, mixture used to fill masonry
joints.

Mottled Silica Brick—Those having harmless areas of dark cream
to reddish brown.

Mud Gun—Automatic gun which cioses the iron notch in an iron
btast furnace by forcing notch clay into the opening.

Mud Ring-The section of a boiler where scale, alkalies, and sediment
collect,

Muffle—A furnace chamber enclosed against the products of com-
bustion; the material forming this enclosure,

Mullor—*'A heavy wheel which is the crushing and mixing member in
adry or wetpan.” (T.)

Mullite—The only compound of alumina and silica stable at high
temp)eratures. Formula 3Al, 0,+28i0, ({71.8% Al,0,. 28.2%
Si0, ).

Mullitezﬂerractories—Those made from Kyanite, or other compounds
which form mullite when fired properly. SILLIMANITE is a
trade nams for the highest grade kyanite base refractories of
this type. Ses SILLIMANITE Refractorios.

Multiple Hearth Furnaces—Those composed essentially of a series
of suparimposed, horizontal, refractory hearths.

Multiple Retort Stoker—A common type of underfeed boiler
stoker."” :

Natural Cement—A hydraulic cement, made by burning a clayey
limestone, or any clay with limestone, chalk, etc.

Neat Cement—Any cement free from admixture {or mixed with
water only),

Neck—Connection betwaen two parts of a furnace, as port necks:
section between melter and refiner in a tank; the fantail,

Neck Brick—A brick in which one of the two largest faces forms an
angle, other than 90°, with each end of the brick.

Nephelite-Na,O-Al, 0,+28i0,, cormon in alumina-silica brick
heated in contact with soda.

Neutral—Neither acld nor basic; neither acid nor alkaline,

Neutral Atmosphere~One in which there is neither an excess nor a
deficlency of oxygen.

Neutral Refractory—L.ooss term for a rafractory, which is neither
definitely acid nor dsfinitely basic. The most nearly neutral
of all the common refractory materials is chrome ore.

Newtonian Liquid—~A fluid in which the rate of shear is propor-
tional to the shearing stress. The constant ratio of the shearing
stress to rate of shear is the viscosity of the liquid.

Nickel Furnaces—Generally similar to copper furnaces.

Nine Inch Brick—Standard 9 x 4%'* x 21" straight refractory
brick, used far more extensively than any other size.

Nine lnch Equivalent—An equivalent (see).

Nine Inch Straight—A standard 9" x 4%"" x 25" straight brick.

Noble Metal Couple—Usually a thermocouple having one wire
of platinum and one of 90% platinum, 10% rhodium.,

Nodular Fire Clay—"'A rack containing aluminous or ferrug-
inous nodules, or both, bonded by fire clay.” {A.)

Nodulizing—The process by which flue dust, or finely divided
ore, is heated until it is sintered into nodules.

Non-Ferrous—Pertaining to metals other than iron; as, “non-
ferrous’ foundry.

Non-Pareil Brick—An insulating brick.

Nose~The top section of a converter; the working chamber of a
glass tank; the discharge end of a rotary kiln.

Nose Blocks—Discharge End Blocks (see).

Nos: Section—The section of a copper anode furnace below the

ood,

Notch—~An opening in the wall of a melting furnace for removing
molten material.

Nozzle Brick—A tubular, refractory shape (set in the bottom of a
ladle}, and through which molten metal is poured. (See Sketch
of Stopper Assembly).

Nozzle Ssat—The concave top surface of a refractory nozzle brick.

« (See Sketch of Stopper Assembly).
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Offbearing—Taking brick away from a forming machine and setting
them on pallets.

Oil-Gas Set—One or more vertical, refractory-lined, steel shells
{generators fillad with chackerwork) in which oil gas is made.

Ofivine—Chrysolite, a continuous mineral series consisting of
Forsterite (2Mg0-+Si0, ), and Fayalite (2Fe0+Si0, ), in varying
proportions.

O.H.D. Process—Open Hearth Decarburization Process, similar to
Open Hearth Process of steel making but in which decarburization
is enhanced by oxygen blowing under the melt surface: also
called S.1.P. {Submerged Injection Process).

Open-Hearth Furnace—A ragenerative reverberatory furnace, in
which the hearth is exposed to the flame (usually an open-
hearth steel furnace).

Open-Hearth Process—One in which steel is made in a fuel fired,
regenerative, furnace, from pig iron, serap, limestone and iron
ore.

Open-Hearth Steel Furnace—~See Open-Hearth Furnace.

Open Setting—~Kiln-car super structures, built of special kiln
furniture,

Optica! Pyrometer—An optical instrument for measuring tempera-
ture above red heat.

Orange Heat—A division of the color scale, generally given as about
900°C (1652°F),

Ore—Mineral or raw material that may ba profitably treated for the
extraction of any of its constituents,

Ore Burden—The ratio of the iron ore to the total charge in an iron
blast furnace.

Ore Hearth—Qpen blast furnacs, consisting of a low fireplace with
three walls, and tuyeres at the back.

Orsat Apparatus—An instrument for determining gas analysis. The
gas is taken in through a manifold to a seriss of absorption
pipettes containing appropriate reagents.

Orton Cones—Standard Pyrometric Cones as used in the U.S.A. to
determine PCE,

Open Hearth Furnace



0.8.M. Process—Oxygen Steel Making Process; same as B.O.F.
Process.

Overburdened—An iron blast furnace in which the ratio of iron
ore to the total charge is too large.

Overburning—Heating a material to a temperature which causes ex-
pansion, bloating, and vessicular structure,

Overfeed Stoker—One that feeds the fusl onto the top of the fuel
bed.

Overfiring—Overburning (see).

Oxidizing Atmosphere—One in which the oxygen is high enough
to cause oxidation,

Pad—A composite metal unit composed of the soft back and face
plate, which fits on the plunger legs of a power prass.

Pallet—A plate upon which brick are dried; spacial skid, with
boards spanning the runners at both top and bottom.

Pan—Edge-runner mill for grinding or mixing granular material;
steel supporting plates on which furnace bottom refractories
are placed.

Panel Spalling Test—"A test to provide an index to the spalling
hehavior of fireclay refractories, when subjected to service in
certain types of furnaces.” (T.)

Partition Tile—Hollow, cylindrical, corrugated, fireclay, packing
tile, having the cross section in quadrants.

Pass—A passageway for air and gases in regenerators and furnaces.

Pattern Maker’s Rule—Shrinkage Gage {see}.

PCE-—Pyrometric Cone Equivalent (see).

Pael—A hand tool for charging a furnace; in charging machines,
the arm which engages the boxes.

Pelletizing—Forming a fine material into small balls or pellets.

Pencilling—Reduction in fireface area of the brick, in which slag
erosion at the joints is pronounced.

Periclass—Crystalline magnesia (MgO).

Periodic Kiln—*'A kiln which is periodically filled with ware,
burned, cooled, and emptied.” (T.)

Perlita—Volcanic glass, with a concentric shelly structure, due to
curved cracks, produced by contraction on cooling.

Permanent E xpansion—increase in dimensions as a result of
decrease in specific gravity.

Permanent Linear Change—That which results from shrinkage or
permanent expansion.

Permeability —The proparty of a body which permits gases or
liquids to flow through its pores.

Permeable Refractories— Refractoiies which contain networks of
connected pores and channals to permit liquids and gases to
diffuse through the body.

Patrographic Microscope-—One designed primarily for optical tests.

Petrography—The description and systematic classification of rocks.

Petroleum Coke—The solid residue obtained as the final product of
a still in the distillation of crude petroleum.

Petrology —The science of rocks.

Phase—*' Any portion of a system which is physically homogeneous
within itself, and bounded by a surface, so that it is mechanically
separable from other portions.” (ACS)

Phase Diagrams—Equilibrium Diagrams {see).

Phase Rule—The law axpressed by the equation:

P+E=C+2,

C = Number of components of system.

P = Number of phases present at equilibriurn.
F = Variance of system (degree of freedom).

Phosphate—A structure in which PO, groups are interconnected
by the sharing of oxygen atoms. Phosphates are obtained from
phosphate rocks, calcined bone, or synthetically.

Phosphate Bonded Refractories—Refractories which are produced
by mixing phosphoric acid or reactive phosphates with the mix
to form a strong chemical bond.

Phosphate Rock—A rock consisting of calcium phosphate and other
minerals.

Photomicrograph—An enlarged photograph of a microscopic object.

Picotita—One of the isomorphous series of minerals of the spinel
group, intermediate between MgO-Al, 0, and FeO+Cr, O,.

Pier—Either of the posts supporting an arch or lintel; section of

' wall between two openings.

Piercing Machine—One which makes holes in fireclay shapes during
the forming process.

Pig and Ore Process—One for making open-hearth steel from pig
iron and iron ore.

Pig and Scrap Process—One for making open-hearth steel by sub-
stituting scrap for the ore in the Pig and Ore Process.

Pigeonhole Checkerwork—Straight brick set on edge, end to end,
in spaced horizontal, parailel rows in a given course, and with
the adjacent course, above and below, set in the same manner
as, but at right angles to, the course in question.

Pig lron—Crude, relatively impure, cast iron made in the blast
furnace.

Pilaster—"' A projacting pillar of brickwork, rectangular in form,
built as a supplement to a pier.” (T.)

Pillaring—A condition in which there is a pillar of cold stock ex-
tending up through the middle of a blast furnace.

Pinch Spalling—Spalling of mechanical origin—as that in an arch
which was keyed too tight,

Pipe—A cavity formed in metal during the solidification of the
last portion.

Pit—A Soaking Pit (see).

Pitch—A by-product from the manufacture of coke and the dis-
tillation of tar. It contains a substantial percentage of free
carbon and some high-boiling and complex organic chemicals.

Pitch Bonded Refractories—Refractory shapes where the grains,
t‘;suaélv magnesite or dolomite are held together by a pitch

ond.

Pitch Impregnated Refractories—Refractory shapes that have been
fired then processed with pitch to fill all voids.

Plaster of Paris—A fine white powder, CaSO, +%2H,, O, used for
plaster molds.

Plastic—Capable of being deformed continuously, and perma-
nently, in any direction, without rupture. )

Plastic Chrome Ore—A plastic, air-setting, mixture of refractory
chrome ore and bonding agents.

Plastic Chrome Sub-Hearth—A layer of plastic chroms ore in a
basic Open-Hearth steel furnace bottom, below the working
surface. .

Plastic Firebrick—A common term for both High Duty and Super
Duty Fireclay Plastic Refractories.

Plastic Fire Clay—See Plastic or Bond Fire Clay.

Plastic insulation—Ashestos, vermiculite, etc., plastic enough,
when mixed with water, to adhere to outer furnace walls,

Plasticity—That property of a material which enables it to change
form easily without rupture, the new shape being retained when
the deforming force is removed.

Plastic or Bond Fire Clay—"A fire clay of sufficient natural plasticity
to bond nonplastic materials.” (A.)

Plastic Refractory—"A refractory material, tempered with water, that
can be extruded and that has suitable workability to be pounded
into place to form a monolithic structure.” {A.)

Plastic SILLIMANITE—An air-setting, kyanite-base mixture, ready
to use for patching walls, molding shapes, etc.

Plated Brick—-Metal Plated Brick (see).

Plate Glass Furnace—Usually a Tank (see).
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Plumbagoe Bricks—Clay-graphite bricks.

Plumbago Crucibles—Graphite Crucibles (see).

Plunger Leg—Heavy metal leg which extends between the cross-head
and the pad on a power press.

Pointing—("lr;serting mortar into unfilled joints after brick have been
laid.” (T.

Poisson’s Ratio--The ratio of transverse strain to the corresponding
axial strain resulting from uniformly distributed axial stress be-
low the elastic limit of the material. Poisson’s Ratio (r) can be
calculated from modulus of elasticity (E} and modulus of
rigidity (G) according to r = {E/2G)-1.

Poling~—Stirring molten metal with a pole of green wood, to reduce
oxides and purify the metal.

Polymorphism—The property of existing in different crystalline
forms, of the same composition but different physical properties.

Pores—Small voids between solid particles in a body. When per-
meable to fluids they are called “open’’; when impermeable
they are "‘closed’’ or “'sealed.”

Parosity—The ratio of the volume of the pores in a body to the
volume of the body itself {usually expressed as a percentage).
The true porosity includes both the open and closed pores.

Port—"'Any opening in a furnace through which fuel or flame
enters or exhaust gases escape.’’ (G.)

Port Chamber—The section between the port uptakes and the port
opsning, in a glass tank.

Port Crown—Port roof of a tank.

Portland Cement—A hydraulic cement, usually made by burning and
grinding a mixture of limestone and clay.

Port Roof—The roof section extending from the endwall to the
knuckle, in an open-hearth stee! furnace; the roof of the port
in a tank.

Port Slope—The sloping section of a port roof, from the knuckle to
the uptake, in an open-hearth steel furnace.

Port Uptakes—Vertical passages between the port chamber and the
regensrator.

Post—A charge of ore for a smelting furnace; refractory material used
in the ceramic industries to support slabs on which the ware
rests during firing. '

Pot Arch—‘‘A furnace for firing or preheating a pot.” (G.}

Potassium Silicate—Any of several K, 0-S5i0O, compounds of varying
ratio of K, O to Si0, (very similar to sodium silicate).

Potassium Silicate Furnace—Very similar to a glass tank, but generally
smaller.

Pot Rings—Fireclay or SILLIMANITE rings used to float on the glass
in pots, to facilitate collection of “’scum.”

Potter’s Flint—Pulverized quartz.

Potter’s Wheel—Revolving disk, carrying the clay in making pottery
by throwing.

Pouring—In the steel industry, this refers to the manner of introduc-
ing the metal into the ingot mold.

Pouring Pit—An area in which molten stee! is transferred from the
melting furnace into the ingot mold.

Pouring Pit Refractories—Refractories used for the transfer and
control of flow of molten steel into ingot molds.

Power Pressed Brick—Brick formed under high pressure from
moistened, ground, material.

Prereacted Grains—Fired refractory particles usually of differing
compositions that have been reacted predominately by a solid
state diffusion mechanism, usually by simultaneous heat treat-
ment {firing or fusion} before use in refractory bodies.

Precious Metal Thermocouple—Usually one with ona wire of
platinum, the other of platinum 90%, rhodium 10%.

Producer—A Gas Producer (see).

Psilomelane—A mineral consisting essentially of manganese dioxide,
MnQ,, often mixed with pyrolusite.

Pudding Stone—A siliceous rock, cut into blocks for furnace linings.

Puddling—Converting pig iron into wrought or malleable iron or
steel by heating and stirring, with oxidizing agents.

Puddling Furnace—A small reverberatory furnace, with a cooled
hearth, on which iron is puddled.

Pug~To mix and stir when wet, as clay for bricks, pottery, etc.;
a pug mill,

Pug Mill—*‘A machine, used for mixing clay with water, consisting
?f:; shaft equipped with blades which revolve in a trough.”

T

Pulp—Ground or chemically digested wood or rag fibres suspended
in water,

Purite—Fused sodium carbonate, used for desulphurizing cupola
iron, etc.

Pyrite—FeS, (63.4% S, 46.6% Fe). A sulphide mineral often found
in fire clays. )

Pyrolusite—MnO, , a mineral often mixed with psilomelane.

Pyrolysis—Chemical decompaosition by the action of heat.

Pyrometer—An instrument for measuring temperature,

JPyrometer Tube—Ona for protecting a thermocouple from dust,
gases, etc.

Pyrometric Cone—One of a series of three-sided pyramids, used
as a basis for measuring time-temperature effect on ceramic
mixtures. Each cone bends at a known temperature when
heated under standard conditions of time-temperatura-
atmosphere.

Pyrometric Cone Equivalent (PCE)—""The number of that Standard
Pyrometric Cone whose tip would touch the supporting plaque
simultaneously with a cone of the refractory material being in-
vestigated, when tested in accordance with the Standard Method
of Test for Pyrometric Cone Equivalent {PCE) of Refractory
Materials (ASTM Designation: C 24) of the American Society
for Testing Materials. Note: The terms “fusion point,” *'soft-
ening point,” “deformation point,” and “melting point’’ have
hf\retofore been loosely used for “’pyrometric cone equivalent.”

Pyrophyllite—A mineral Al,0,+48i0,*H, 0. It behaves much like
clay when finely ground.

Pyroplasticity —Plasticity at a high temperature.

Pyroscopes—Mixtures of silicates molded into any desired shape to
measure heat effect; a form of optical pyrometer; a differential
thermometer,

Q

Q-BOP/OBM Pracess—A steel making process similar to the B.O.F.
Process but in which oxygen with or without fluxes is blown
enveloped in a protective fluid stream through tuyeres under
the melt surface. '

Quartz—The stable crystalline form of silica (Si0, ) 870°C (1598°F).
Sandstones and quartzites are largely quartz.

Quartz Glass—Fused Silica (see).

Quartzite—A rock composed essentially of quartz grains, cemented
together with secondary silica, so that it is essentially homo-
geneous. It is the raw material from which silica refractories are
made,

Quick-Anneal Ovens—Small, car-type ovens, used for quick anneal-
ing of malleable castings.

Quick Lime—Unslaked lime, Ca0.

Quiglay Gun—An air gun which mixes dry, granular, refractory ma-
terials with water, and sprays the slurry into hot furnace walls.

Rabbet—A recess cut out of the edge or face of any body; to cut a
rabbet in; to unite in a rabbet joint.

Rabble—An iron bar with the end bent, used to stir or skim a metal
bath, or stir ore in a roaster.

Radial Roof—A radially suspended roof, which duplicates a sprung
arch contour,

Pyrometric Fired Cones Showing
Normal Deformation Behavior
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Radiation—The combined processes of emission transmission through
space, and absorption of radiant energy—as light, heat, etc.; that
which is radiated.

Radiation Pyrometer—One which determines temperature by measur-
ing the intensity of radiation from the hot body.

Raking Bond—Qne characterized by diagonal headers—either all
parallel or laid in herringbone pattern.

Rammaed Bottom—Any monolithic furnace bottom, made with ram-
ming materials,

Rammer—A foundryman's sand rammer, for installing refractory
ramming materials in furnaces.

Ramming Mix—''A refractory material usually tempered with water,
that can not be extruded but that has suitable properties to per-
mit ramming into place to form a monolithic structure.” (A.)

Ramming and Patching Refractories—Those which can be rammed
to form a monolithic furnace lining or special shapes.

Raschig Rings—Small, thin-walied, hollow, cylindrical, clay, glass,
steel, etc. tower packing—the length and outer diameter being
equal.

Rat Hole—A cavity in silica brick furnace linings, caused by soda
vapor which has condensed and corroded the brick.

Rattler—A revolving stesl drum, with a charge of metal spheres,
used for testing the abrasive resistance of brick.

Raw Dolomite—''Dolomite which has not been calcined.” (T.}

Rear Arch Tile~Tile having cut-outs which engage metal hangers,
to form the rear arch of an H.R.T. boiler.

Receiving Ladles—Those used principally to mix the molten metal,
and to provide hot metal as required.

Recovery Furnaces—Black Liguor Recovery Furnaces {(see),

Recrystallized Silicon Carbide—A refractory made of about 98-99%
SicC.

Rectangular Tile—One having six plane rectangular faces, all corners
90°, and no cut-outs.

Recuperator—‘‘A continuous heat exchanger in which heat is con-
ducted from the products of combustion to incoming air through
flue walls.” (G.)

Recuperator Tile—Refractory tile used in recuperators,

Recuperator Tubes—Usually heat resisting alloys—used in the same
way as recuperator tile.

Red Heart—~A harmless reddish core, sometimes found in firaclay
refractories.

Red Heat—Anything from lowsst visible red—about 475°C (887°F)—
to Bright Cherry Red—about 815°C (1499°F),

Reducing Atmosphere—One having a deficiency of oxygen.

Reduction Furnace—Usually a shaft furnace for reducing oxide ores
to metals.

Refiner—*'A compartment in a glass tank furnace, for the purposs of
conditioning the glass.” (G.)

Refining—Purification; freeing from dross; freeing molten glass from
air, gas, etc.

Refining Slag—One suitable for refining a molten metal—as those high
in alkali, for desulphurization of cast iron.

Refractometer—Any instrument used for measuring refraction, as the
interferomater, reflectometar, etc.

Refractories {n)—'"Materials, usually non-metallic, used to withstand
high temperature.” (A.)

Refractories, Acid—"'Refractories cantaining a substantial amount of
silica that may react chemically with basic refractories, basic
slags, or basic fluxes at high temperatures,” (A,)

Refractories, Basic—'’Refractories whose major constituent is lime,
magnesia, or both, and which may react chemically with acid
refractories, acid slags, or acid fluxes at high temperatures,

Note: Commercial use of this term also includes refractories
made of chrome ore or combinations of chrome ore and dead-
burned magnesite."” (A.)

]

Refractories, Neutral—'’Refractories that are resistant to chemical

attack by both acid and basic slags, refractories, or fluxes at
high temperatures.” {A.)

Refractoriness—'’In refractories the capability of maintaining a
desired degree of chemical and physical identity at high
temperatures and in the environment and conditions of use,”

Refractoriness-Under-Load—A measure of the resistance of a
refractory to the combined effects of heat and loading.

Refractory —~Difficult to fuse; a refractory material.

Refractory Anchor Tile—A refractory shape for holding a
plastic refractory lining in place.

Ref{actory Bonding Mortar—High Temperature Bonding Mortar

see).

Refractory Brick—Brick made of refractory materials.

Refractory Cement—High Temperature Bonding Mortar {see).

Refractory Chrome Ore—'*A refractory ore consisting substan-
tially of chrome-bearing spinel, with only minor amounts
of accessory minerals, and with physical properties that
are suitable for making refractory products.” {T.)

Refractory Coating Materials—Those having properties particu-
larly suited for brushing or spray coating furnace linings.

Refractory Concrete—Castable Refractory (see).

Refractory Mortar—"A finely ground preparation which be-
comes plastic and trowelable when tempered with water,
and is suitable for laying and bonding refractory brick.”

(T.) May be air sstting or heat setting.

Refractory Porcelain—That made to resist heat or acid, or both.

Refractory Ware—Usually hollow ware—as saggers, pyrometer
tubes, crucibles, etc.; also refractory brick and shapes.

Regeneration—The preheating of air or fuel gas, or both, in re-
generative chambers.

Regenerative Chamber—A regenerator {see).

Regenerator—"A cyclic heat interchanger which alternately re-
ceives heat from gaseous combustion products and transfers
heat to air or gas before combustion.” (G.)

Regulus—Impure globule of metal, formed in smelting ores;
matte,

Reheating Furnace—~One used for reheating pieces of metal, to a
temperature suitable for rolling, forging, etc. Commonly
called a heating furnace.

Reheat Test—The heating of a refractory, to a temperature
usually higher than that to which it has previously been sub-
jected, to determine its linear or volume stability.

Relieving Arch—A sprung arch provided in a wall above an
opening, to support the wall, while a parallel main arch below
it is replaced.

Repress—"'A machine for pressing stiff or soft clay blanks into
brick shapes.” (T.) May be machanical or operated by hand.

Repressed Brick—Brick formed in a mechanical repress, from
blanks cut from a stiff mud column of clay from an auger
machine.

Residual Clays—Clays found in the same location as the rock
from which they were formed.

Residuum—The residue from the distillation of crude petroleum.

Retained Carbon—The residual carbon remaining in a pitch and
carbon containing refractory after coking.

Retaining Wall—A wall built adjacent to a refractory lining, to
keep it in place,

Retort—A refractory vessel in which coal, zinc, sodium, etc. are
distilled or decomposed by heat.

Retort Ovens—By-Product Coke Ovens (ses).

Reverb—Common term for a reverberatory furnace.

Reverberatory Furnace—One in which fuel is burned at one end,
the gases passing over the charge, then out the stack.

Reversible Thermal Expansion—Thermal Expansion (see).

P
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Ribbed Arch Ring Arch

Revelving Top—A top in a blast furnace, in which the charging Round—One complete unit or charge of ore, fuel, and flux in a
chute is revolved for each charge. blast furnace, cupola, etc.

Rheology —The science treating of the deformation and flow of Rowlock—Brick laid on edge.
matter. Rowleck Course—A course of brick laid on edge.

Ribbed Arch—A ring arch, with an occasional, reinforcing ring Rubbed Jaint—A very thin mortar joint, made with very thin mor-
of longer brick. tar, and with the brick rubbed together as installed.

Ribbed Roof—A ribbed, ring arch, used as the roof of an open- Rumbling—Smoothing castings, by tumbling them with pointed
hearth steel furnace. See sketch of Ribbed Arch. pieces of metal in a rattle barrel.

Ribs—~Qccaslonal rings of silica brick, 3""-4%" longer than the Run—Continuous production; operation of any furnace between
main part of the roof in an open-hearth steel furnace. major repairs.

Rider System—Rider walls, rider arches, and rider tile, which sup- Runner—Any channel or trough for conducting molten metal.
port the checker brick and form the underflues of a Runner Brick—"A refractory shape having a hole or holes through
regenerator. which molten steel is conveyed during the teeming of bottom-

Rimmed Steel—One that is finished so that a strong evolution of poured ingots.” {T.)
gas occurs during solidification, . Running Bond—A term applied to overlapping stretchers, and also

Ring—"The sound produced when two brick are struck together to English and American Bond.
or when one brick is tapped with another object.” (T.) Re- Run of the Furnace—A term used to mean a furnace campaign.
striction in cross ssction, caused by built-up charge, in a ce- Rutife—TiO, (Titania). A source of titanium. Has been used to
ment kiln, blast furnace, etc.; a circle of sagger “bungs” . form brick, using lime as a binder.
around a pottery kiln. S

Ring Arch—One composed of a series of straight, unbonded,
rows, one brick wide. Sagger—Open-topped refractory boxes for protecting ceramic

Ring Bloek—A fireclay shape used as the vent hole for exhaust ware during firing; an iron box in which cast iron is annealed,
gases, in the top of the dome of a bee-hive coke oven. or sand cores dried.

Ring Linings— Sectional, cylindrical, tongue-and-groove, refrac- Salamander—Fused mass found in the hearth of & blast furnace,
tory linings for crucible pit furnaces. after a campaign; a crude metal coal stove,

Ring Roof—Common term for a ring arch roof of an open-hearth Salt Glaze—One produced on sewer pips, brick, etc. by volatilizing
stael furnace (usually also ribbed). See Ring Arch. salt, NaCl, in the kiln at the height of the firing.

Ring Tile— Arc-shaped, tongue-and-groove tile for ring linings (see). Salt Water—""Molten suifates fioating on the surface in a glassmelt-

Ring Walls—Walls of bee-hive coke ovens. ing unit.” (G))

Rise~""The vertical distance between a plane connecting the spring Sand Seal—A metal-in-sand seal, to prevent leakage of gases be-
lines and the highest point on the under surface of an arch.” (T.) tween the car bottom and the wall, of car-type tunnel kiins.

Riser—An extension on the top of a mold in which metal is cast, Sand Thrower—Machine which throws sand onto the hearth of

RITEX Brick—Dense, strong, spall resistance unburned (chemically a hot furnace.
bonded) basic brick, made by the RITEX Process (see). Sand Wall—A temporary, protective, refractory brick wall,

RITEX Process—The exclusive process under which RITEX Brick separated from the slag pocket wall by sand.
are made. Scaffold—Partially fused obstruction, in a blast furnace, above

River Brick—L.ow grade, wire-cut fire-brick, made along the Ohio the tuyeres,

River. Scale~The coating of oxide, which forms on the surface of metal

Roasters—Usually Multiple Hearth Furnaces (see). heated in air.

Roasting—Conversion of sulphide ores to oxides by heating—without Scanning Electron Microscope—An electron microscope in which
fusing—in the presence of air. the image is formed by a beam operating in synchronism with

Roast Sintering—Roasting finely divided ores by means of a blast an electron prabe scanning the object specimen. The intensity
maintaining internal combustion in the charge. of the image forming beam is proportional to the scattering or

Roack~"A naturally occurring mineral aggregate consisting of one secondary emission of the specimen where the probe strikes it.
or more minerals.” (T.) ) Simplicity of specimen preparation and relatively large focal

Rock Wool—Mineral wool made from natural wool rock, or cal- depth distinguishes it from the regulai electron microscope.
careous rock, and siliceaus,.or argillaceous rocks. Scars—Partially fused accretions on the Walls of a blast furnace,

Rock Wool Furnaces—Usually water-jacketed cupolas—sometimes after it has been blown out.
brick-lined reverberatory furnaces. Schist—Any metamorphic crystaliine rock having a clossly foliated

Rod Assembly —Stopper Rod Assembly (see). structure.

Rolling Mills—Essentially rolls, used for rolling metals into Scorifier—A refractory crucible, or furnace, used in refining gold
semi-finished, or finished, products. and silver,

Roll Scale—Iron oxide formed on the surface of ferrous Scouring Cinder—A slag or cinder which rapidly corrodes a fur-
metals during heating. nace lining.

Rotary Kiln—"'An inclined tubular furnace which rotates on Scove Kiln—A crude, temporary, updraft kiln, used for burning
its axis. Note: The material to be heated is fed into the ele- common brick.
vated end and passes to the lower and discharge end where Scrap—l\_/latenal no longer useful in its original form; crop ends,
the heat is introduced.” (T.) turnings, etc.

Rotary Kiln Block—"A modified circle brick, usually with a 9" Scregn»—A sieve; a perforated plate, used to separate coarser from
outside chord and a smaller inside chord, 6 or 9" in radial finer parts,
length and 4" in thickness.” (T.) Screen Analysis—Sieve Analysis (see).

Rotor Process—A process for the production of steel by the oxygen- Screen Sizing—Separating various sized grains into portions by a
blowing of molten iron and scrap held in a horizontal, rotating screen or sisve.
vessel, usually lined with basic refractories. Scrubbing Tower—One having packing material, for promoting

contact between a liquid and the gas being washed,

Rotary Kiln Block

Runner



Segmental Retort

Scum—Impurities on the surface of liquids; dross; refuse; slag.

Scurf—Dross; carbonaceous scum in retorts in the manufacture
of coal gas.

Scutch—""A hand too! resembling a small pick with flat cutting
edges for trimming brick to the desired size or shape.” (T.)

Seal Wall—Any temporary wall used to seal an opening in a
furnace.

Sea Water Magnesite—A dead-burned material composed essen-
tially of magnesia, obtained from sea water or other saline
solutions by chemical processes.

SECAR—The trade name for pure calcium aluminate cement pro-
duced by LaFarge Aluminous Cement Co., Ltd. in England.

Secondary Expansion—Permanent expansion of some fireclay re-
fractovies in service. Not to be confused with the bloating
caused by excessive temperatures,

Secondary Metal Furnaces—Usually reverberatory furnaces, used
to recover metals or alloys—as aluminum, lead, tin, brass, and
copper—from scrap metal, etc,

Second Quality Fireclay Brick—A trade term, usually indicating
fireclay brick of the intermediate duty class.

Sectionally Supparted Walls—Vertica! or inclined refractory walls,
supported at various levels by angle iron, stc.

Sedimentary Clays—Clays carried by streams and deposited in a
lake, etc.

Seed—"An extremely small gaseous inclusion in glass.” {G.)

Seger Cones—Standard Pyrometric Cones—similar to Orton Cones—
used outside the U.S.A. to determine PCE.

Segmental Retort—One made of several pieces of special blocks,
bricks, or tiles.

Semisilica Brick—Refractory brick containing 75-80% silica, 15-20%
alumina.

Semi-Thin Wall Type Blast Furnace—Intermediate-wall type blast
furnace (see).

Sensible Heat—The heat added to a body when its temperature is
changed.

Serpentine—A group of minerals similar to chrysotile, 3 MgQ-28i0O,
2H, O; a rock composed largely of serpentine.

Service Bottom—The upper course of bottom brick in an air
furnace.

Set—To place material in a furnace; to lower into place and fix
sofidly; to bacome rigid by chemical action on cooling; the
flat surface of cast copper.

Setter—Refractory container to hold a piece of ceramic ware,
in the kiln.

Setter Posts—Special refractory posts to support setter tile.

Setter Tile—Tile—usually rectangular—used to support ceramic
ware during firing.

Setting—Chaecker brick in a regenerator; the bricks which sup-
port and surround a steam boiler; a group of ratorts.

Setting Up—Hardening of air-setting or hydraulic-setting mortars.

Settler— A forehearth or furnace in which molten metals, matte
or slag settle and separate according to their specific gravities.

Shadow Watl—"A more or less solid structure built on top of the
bridge wall, or suspended from the crown, to limit the flow
of heat from the melter to the refiner.” (G.)

Shaft—All that part of a blast furnace above the bosh; the body of
acupola above the tuyerss; a vertical or inclined opening
leading to underground workings.

Shaft Furnace—One of upright form, charged at the top and tapped
at the bottom,

Shaft Kiln—Essentially a vertical refractory-lined shaft furnace for
heating lump material.

Shaker Hearth Furnace—One usually having a solid metal hearth
which is shaken by a hammer.

Sharp Fire—''Combustion with excess air and short flame.” (G.)

x

Shear Modulus—Alse known as modulus of rigidity, it is the
constant of proportionality between the shear strain and the
shear stress, see modulus of elasticity; Poisson’s Ratio.

Sheet Glass—"Flat glass made by continuous drawing.” (G.)

Shell—A steel jacket, usually cylindrical, holding refractory linings
in place, as in blast furnaces, cupolas, rotary kilns, etc.

Shivering—The cracking and scaling off of glaze from pottery.

Short—Defective in plasticity, as lean clay; difficult to spread, as
mortar; brittle under certain conditions, as steel; fast setting,
as glass.

Shrinkage—'"The reduction in dimensions of a refractory material
resulting from loss of water or upon heat treatment.” (T.)

Shrinkage Gage—A pattern maker's rule, marked off as usual,
but measuring more than it indicates, to provide for the con-
traction of the metal during cooling.

Shrinkage Rule—in the refractories industry, a rule identical in
purpose to a shrinkage gage (see).

Shrinkage Water—Water lost by clay dried from point of maximum
plasticity, to a point of practically maximum drying shrinkage.

Sl-Units—International metric units of physical measurement
{Systéme International) based on the meter-kilogram-second
systems with a series of newly defined derived units.

Side-Blow Converter—An upright stes! shell, similar to a bessemer
converter, but having the tuyeres in the side.

Siderite—Ferrous carbonate, FeCO, . One of the chief iron ores.

Side Skew 48° — A standard brick shape, having one edge face in-
clined to form a 48° angle with the 9 x 4%" face, and & 132°
angle with the opposite face.

Side Skew 60° —A standard brick shape, having one edge face in-
clined to form a 60° angle with the 9" x 4%" face and a 120°
angle with the opposite face.

Siemens Furnace—An open-hearth steel furnace (see).

Siemens-Martin Furnace—An open-hearth steel furnace (see}.

Siemens-Martin Process—A variation of the Siemens Process, in »‘»
which scrap replaces ore. 74

Siemens Process—Pig and Ore Process (sea). ’

Sieve—An apparatus with meshes, through which the finer par-
ticles of a pulverized substance are passed.

Sieve Analysis—'‘The determination of the size or size distribu-
tior)x of loose particles by the use of standard sieves {or screens).”

T

Silica—Silicon dioxide, $i0, , the major chemical constituent of
beach and glass sand, sandstone, gravel, and ganister, and of
silica, semi-silica, fireclay, and super duty fireclay refractories,
as well as glass, and many other ceramic products.

Silica Brick—An acid refractory usually made from ganister
{quartzite}, bonded with about 2% added fime.

Silica Cement—A product properly termed silica fire clay {see).

Silica Fire Clay—Mortar consisting of finely ground quartzite, silica
brick, and fire clay.

Silica Glass—""Vitreous SiO, ; quartz glass; pure Si0, glass.” (G.)

Silica Ramming Mix—Usually a sized mixture of ganister, often with
sand, silica flour, fire clay, bentonite, or combinations of them.

Silicate—A compound of silica with some base, as Na, SiO,; a
mineral having silica as a major constituent.

Silicate Bond—Sodium silicate bond, as in most air-setting refractories;
broadly, the burned bond of most ceramic products.

Silicate of Soda—Sodium silicate {see).

Silicaous Fireclay Brick—’'Fireclay brick containing appreciable quan-
tities of uncombined silica.”’ (T.)

Silicaous Rocks—Rocks almost entirely silica {firestone, ganister,
sandstone).

Silicictes~Term sometimes used for stringers (see) formed on silica
brick roofs.

Silicon Carbide—SiC, used as an abrasive and as a refractory.

e
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Skews

Skid Rail

Silicon Carbide Refractory—'‘A refractory consisting substantiaily
of crystalline silicon carbide.” {T.)

Silicen Dioxide—Silica (Si0, ) (see).

Silicosis—A disease of the lungs, caused by inhalation of fine particles
of silicates, quartz dust or other dusts.

Sill-Horizontal member forming the bottom of a door or other
opening.

Sillimanite—A mineral, Al, 0, +Si0, {Al,0, 62.9%, Si0, 37.1%).

SILLIMANITE Bonding Mortars—A trade name for those having a
kyanite base. Composed essentially of mullite (see}, {from the
kyanite, which is calcined before it is used in the mix).

SILLIMANITE Castable Refractory—A trade name for a castable re-
fractory, having a kyanite base. Composed essentially of
mullite {see), (from the kyanite, which is calcined before it is
used in the mix). ’

Sillimanite Group of Minerals— Andalusite, kyanite, sillimanite, and
topaz. Dumortierite is often included in that it converts to
mullite on proper firing.

SILLIMANITE Plastic Refractory—A trade name for an air-setting
plastic refractory with a kyanite base, Composed essentially of
mullite (see), (from the kyanite, which is calcined before it is
used in the mix).

SILLIMANITE Ramming and Patching Refractories—A trade name
for those having a kyanite base. Composed essentially of
mullite (see), {from the kyanite, which is calcined before it is
used in the mix).

SILLIMANITE Refractories—A trade name for highest grade kya-
nite-base refractories—brick, mortars, castables, plastics and
ramming mixes. They consist essentially of mullite (see),
formed from the kyanite (which is calcined before it is used).

Single Burned Dolomite—~Calcined dolomite.

Single-Screened Ground Refractory Material~A refractory ma-
terial that contains its original gradation of particle sizes result-
ing from crushing, grinding, or both, and from which particles
coarser than a specified size have been removed by screening.
(A)

Sinter—""To bring about cohesion of individual particles by heating
to a temperature below that at which complete fusion takes
place.” {T.)

Sintering Furnace—Usually a Dwight-Lloyd machine.

Size Variation—"The variation in dimensions of refractory brick
or shapes from the intended dimensions.” {T.)

Skelp—A plate of steel from which pipe or tubing is made.

Skew—A |oose term used for skew brick, skew back, and skew table.

Skew Arch—An arch whose jambs are not at right angles with the
face.

Skewback —The course or courses of brick having an inclined face,
from which an arch is sprung; the steel members which sup-
port such brick, and resist the thrust of the arch,

Skew Brick~—Special brick having one major surface inclined at an
angle other than 90° to at least two other faces.

Skid—A sled-like platform used for packing brick for shipment; a
skid rail.

Skid Rails—Dry or water cooled rails used in heating furnaces to
support the stock flush with, or above, the bottom.

Skimmer—Firebrick spanning the iron runner of a blast furnace
or front-slagging cupola, to skim off the slag; an implement
to prevent slag from running over from a ladle to the mold;
the throat in a glass tank. .

Skimmers—Blocks similar to debiteuse blocks and floaters.

Skull—The crust of solid metal, matte, or slag on the walls of a
“ladle; in 8 blast furnace, a pasty mass of material praventing
the descent of the charge.

Skull Cracker—A heavy piece of metal dropped on skulls or other
large pieces of metal to reduce their size.

-

Skull Temperature—The lowest temperature at which metal will
flow from a ladle, leaving a heavy skull,

Slab—A rectangular piece of steel which is to be rolied down into
plates; rectangular refractory tile used as kiln furniture,

Stag—A substance formed by fusion of fluxes with the gangue of
ares in smelting operations, or with furnace linings, etc. It
furnishes the medium by which impurities are separated from
many metals. Usually a waste product.

Slag Corrosion—Slagging of refractories (see).

Slag Fuming—Recovering zinc by treatment of stag from lead blast
furnaces, in slag fuming furnaces.

Slagging—Slagging of Refractoriss {see).

Slagying of Refractories—''Destructive chemical reaction between
refractories and external agencies at high temperatures, result-
ing in the formation of a liquid.’’ {A.)

Slag Line—~The general level of the floating stag in any furnace,

Stag Notch—A tap hole for removing molten slag from a furnace.

Stag Pancakes—Calkes of open-hearth slag used to estimate the slag
composition,

Slag Pocket—A chamber at the bottom of the uptakes in an open-
hearth steel furnace, for catching slag, dirt, etc., from the gases.

Slag Runners—Spouts leading off the metal runners of a blast fur-
nace, carrying the slag to ladles, or pits.

Slag-Tap Boiler—One in which molten ash is drawn off, through a
tap hole.

Slag Wool—-Mineral wool (see).

Slag Wool Furnaces—Usually water jacketed cupolas, for making
slag wool.

Slaked Lime—Ca(OH), .

Slaking—Disintegration of clay in water; addition of water to quick-

lime {CaO).

Sleaves—Tubular refractory shapes used to enclose and protect the
stopper rod of a bottom-pouring ladle, {See sketch of Stopper
Assembly).

Slick—"A scraper for removing excess material from the top of a
r(no)ld and for smoothing the surface of the shape in the mold.”

T.

Slide Gate Refractories—Pracision ground refractories used to
make up the slide gate for closing the tap hole openings in the
bottom of ladles and tundish equipment.

Slime--In ore dressing, a product consisting of ore ground wet,
to pass 200 mesh, :

Slime Furnaces—Doré Furnaces (see).

Slinger Process—A method for lining steel ladles with refractory
bulk materials. The mix is placed by pumping it through a ro-
tating gun inserted into the ladle. The mix builds up on the
tadle wall to the desired thickness.

Slip—Potter’s clay or refractory materials in a creamy state, used
in slip casting.

Slip Cast—Any product made by slip casting, as refractories,
pottery, etc.

Slip Casting Process—One in which clay, SILLIMANITE, or other
slip is poured into plaster molds which absorb the water, leav-
ing a body in the shape of the mold.

Slip Cast Refractoriss—Usually fireclay or SILLIMANITE prod-
ucts made by the solid casting process (see).

Slip Clay—Low fusion, low shrinkage, clay used for glazing
ceramic ware. :

Slip Jaint—-In masonry, thin tapered brick between walls to permit
a sliding movement.

Slotted Batts—Silicon carbide batts which have one or two slots
in each edge.

Slot-Type Forge Furnace-~Box-type batch furnace, having a solid
front, except for a narrow slot across the hearth,

Slide Gate
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Studge—Muddy sadiment in a steam boiler; slime; impurities and
acid that settle out in the refining of petroteum by sulphuric
acid.

Slurry—A thin, watery, mixture, as cement, mortar, or slip; a
matte containing sulphur, arsenic, copper, lead, silver, etc.

Slush Casting Process—One in which molten metal is poured into
a metal mold and immediately poured out, leaving a casting.

Smatl Nine Inch Brick—A rectangular brick measuring 9" x 3%"

x 2%",

Smelt—To extract the metal or metals from an ore in a furnace
by reduction; anamel frit; product of a recovery furnace.

Smelter—A furnace man who smelts ore; a smelting establishment;
an ename! frit furnace; a recovery furnace.

Smelting Furnaces—For ores, usually blast or revarberatory
furnaces for reducing ore to metal; in pulp making, black
liquor recovery furnaces.

Smithsonite—ZnCO, , a common zinc mineral.

Smokebox—A chamber in a steam boiler between the flues and
the stack.

Soaking Pit—Top-charged vertical heating furnace used forpre-
paring steel ingots for rolling or forging; A conditioning
furnace used to bring the glass in open pots to a uniform tem-
perature for casting.” (G.)

Soap—Common term for soap brick (see).

Soap Bric1k—0ne in which the width is one half the usual dimension,
ie., 24",

Soapstone—Soft magnesium silicate rock—largely talc—usad for
furnace linings-—especially in recovery furnaces.

Soda Praocess—One for making soda pulp by boiling wood with a
solution of sodium hydroxide (NaOH).

Soda Pulp—See Soda Process.

Sodium Silicate—Any silicate of sodium. They vary from Na, O«
28i0, to Na, 0+4Si0,.

Sodium Silicate Furnace—One in which sodium silicate is made.
Very similar to a glass tank, though usually smaller.

Soft Back—A cast iron piece used as the back of the padson a
power press.

Softening Point—"See Pyrometric Cone Equivalent.” (T.)

Soft Fire~" A flame with a deficiency of air.” (G.)

Soft Mud—Refractory material of the soft consistency used for
hand-molded brick.

Soft Mud Brick—Building brick or silica brick, made with soft mud.

Soldier—A brick placed on end.

Soldier Course—A course of brick set on end, as in the bottom of
furnaces.

Solid Casting Process—Slip casting processes in which the slip re-
mains in the mold until it is filled solid.

Solid Chimney Checkerwork—Basketweave Checkerwork (see).

Solid Flus Checkerwork—Basketweave Checkerwork (see).

Solid Solution—"'A single crystalline phase which may be varied in
composition within finite limits without the appearance of an
additional phase.” (A.C.S.)

Soluble Glass—Sodium Silicate (see).

Sound Velocity {in Solids)~The sound velocity (c) is related to the
densi}y {d) and the modulus of elasticity (E} by the equation
¢= E/d

Sow~A salamander; a runner for casting pig iron in pig beds.

Spall—A piece of refractory brick broken off of the main body of
the brick in service.

Spalling—"'The cracking and flaking of small particles of metal from
the surface.” (M.} See also Spalling of Refractories.

Spalling of Refractories—*'The cracking or rupturing of a refractory
unit, which usually results in the detachment of a portion of
the unit.” (A.)

Spalling of Refractories, Mechanical—"'The spalling of a refractory
unit caused by stresses resulting from impact or prassure,” (A.)

Spalling of Refractories, Structural—""Tha spalling of a refractory
unit caused by stresses resulting from differential changes in
the structure of the unit.” (A.)

Spalling of Refractories, Thermal—"'The spalling of a refractory
unit caused by stresses resulting from nonuniform changes of
the unit produced by a difference in temperature,” (A

Spalling Test—See Panel Spalling Test.

Span—‘'The horizontal distance to be coverad by an arch.” {T.)

Spar—Fluorspar, CaF, ; feldspar.

Special Shapes—'‘Refractories molded into shapes, the size and
?or;tour of which differ from the series of standard shapes.”

T.

Specification—A written or printed description of work to be done,
forming part of the contract,

Specific Gravity—The ratio of the weight of any volume of a sub-
stance to the weight of an equal volume of a standard substance,
at the same temperature. This standard substance is usually
water, for solids and liquids, and air or hydrogen, for gases.

Specific Heat—Heat capacity (ses). Usually determined as mean
specific heat in a definite temperature range.

Spectrograph—An instrument for determining the chemical composi-

tion of substances by means of spectrum analysis.

Spectrum—The series of images formed when a beam of radiant
energy is dispersed and then brought to focus, so that the com-
ponent waves are arranged in the order of their wave lengths.

Spectrum Analysis—An investigation of substances or bodies by
means of their spectra—specifically chemical analysis effected
in this way.

Speiss—A regulus of impure metallic arsenides—sometimes with
antimony and sulphur—produced in smelting oras of iron,
cobalt, nickel, copper, etc.

Spetter—Commercial zinc assaying about 98.97% zinc; crude zinc
before refining.

Sphalarite—Ore of zinc, essentially ZnS.

Spiagel—''A pig iron containing 15-30% manganese and 4.5 to
5.5% carbon.” (M.}

Spinel—The type mineral for the spinel group of minerals, the
magnesian spinel, MgO-Al,0,, (28.2% MgO, 71.8% Al, 0,).

Spinel Brick—Ordinarily, brick composed essentially of
MgO-Al, O, spinel.

Spinel Group—A group of minerals having the type formula
RO'R,0,, in which RO may be MgO, FeO, MnO, ZnO, etc,,
or mixtures of them; and R, 0, may be Fe,0,, Al,0,,
Cr, 0, or mixtures of them.

Spitting—An action by which silicon carbide kiln furniture some-
times damages ceramic ware.

Split—Split brick (see); clay device to hold gathering rings in place
on top of the molten glass in a pot,

Split Brick—One whose thickness is half the dimension of the
straight brick in the same series.

Sponge lron—Parous, crude iron, made by reducing iron oxide
ore without mslting.

Spoon-—Small steel cup on the end of a rod for sampling molten
metal; a large steel cup on a rod for fettling the front banks of
an open-hearth steel furnace,

Spray Gun—Alr gun for mixing granular refractory mixtures into
a thin slurry, and spraying it onto hot furnace walls.

Spray Tower—One in which a liquid is atomized, for the purpose
of absorbing a gas or of giving up a gas.

Spreader—A tool for spreading fettling material over a furnace
bottom,

Spreader Stoker—A boiler furnace stoker, comprising coal-feeding
devices, a rotor, and grates.

Springer—A skewback; also {loosely) the wall below the skewback.

Springing Points—'*The points at which the undercurve of an arch
commences.” (T.)

Soaking Pit




Split Brick

Spring Line—'"The line of contact between the inside surface of an
arch and the skewback.” (T.}

Sprung Arch—"'An arch which is supported by abutments at the
sides or ends only.” {T.}

Spur—A ceramic article used to support ceramic ware during
burning.

Square Bung—~A 13%" x 4% x 3" or 13" x 4%"" x 3" straight, used
as a bung brick,

Square Edge Shapes—Rectangular Tile (see).

Stack—The body of a blast furnace or cupola; any vertical pipe for
conducting hot gases from furnaces; a row of benches, contain-
ing retorts, in a gasworks.

Stained Silica Brick—Mottled silica brick (see).

Standard Checkerwark—Pigeonhole checkerwork (see).

Stay Tubes—Heavy tubes in a boiler which keep the shell from bulging
outward.

Steam Generator—Any complete unit {boiler, firebox, stoker, etc.)
in which steam is generated—commonly called a boiler (see).

Steam Press—'* A press actuated by steam pressure, for truing the
shape of fireclay brick.” (T.)

Steam Pressed Brick—Repressed brick (see).

Steam Pressed Da-Aired Brick—Brick made from a de-aired column
of clay from an auger machine.

Steatite—A massive variety of talc; also called soapstone.

Steel—A commercial form of iron containing carbon up to about
1.7%, as an essential alloying constituent.

STEELKL AD—Chemically bonded basic brick, having a steel plate
attached to, and forming an integral part of, each of the four
major faces of the brick.

Stickers—lngots from which it is difficult to remove the mold.

Stiff Mud—A plastic mix of clay of very stiff consistency, as ex-
truded from an auger machine.

Stiff Mud Brick—"'Brick formed by repressing blanks cut from a
column of clay extruded by an auger machine.” {T.)

Stiff Mud Repressed Brick—Stiff Mud Brick {(see).

Stilt—Usually a three-armed piece of hardfired clay, used to keep
ceramic ware apart in the kiln.

Sting Out—""Hot air and flame exhausted through openings in fur-
naces or tanks, due to positive internal pressure.” (G.)

Stock Indicator—An automatic device for determining the height
of the material in a blast furnace.

Stock Line—The height, or lavel, of the charge in a blast furnace.

Stoker—~A man or a machine to supply fuel to a furnace.

Stor(nes-“An imperfection; crystalline contaminations in glass.”

G.)

Stool—The thick cast iron or steel base, on which a steel ingot mold
stands.

Stopper—Stopper Assembly (see).

Stopper Assembly —The stopper rod assembly, plus the nozzie
brick. These act as a valve for the metal in bottom-pouring ladles.

Stopper Head—A refractory shape, usually made of graphite and clay,
which forms a movable valve head, seating in the nozzle brick, in
bottom-pouring ladles. {See sketch of Stopper Assembly).

Stopper Rod-—The steel rod in a stopper rod assembly . {See sketch of
Stopper Assembly),

Stopper Rod Assembly —A steel rod enclosed in sleeve brick, and having
a stopper head on its lower end. {Ses sketch of Stopper Assembly).

Stove—~A refractory-lined, vertical, steel cylinder, enclosing a com-
bustion chamber, and checkers, used for preheating the blast for
an iron blast furnace.

Straight—Common term for straight brick, as “‘a 9" Straight.’

Straight Arch—A Flat Arch (sea).

Straight Brick—''A rectangular shape 13%" or less in length, in
which the thickness is less than the width, the latter being sub-
stantially less than the length.” (T.}

Stretcher—Brick laid with their lengths parallel to the face of the wall.

Stretcher Course—A course of brick laid as stretchers.

-

Stretching Bond—0One in which all brick are laid in a wall as stretchers,
with broken vertical joints.

Stringers—Slag-brick stalactites formed on brick roofs, due to over-
heating.

Stripping—Removing molds from ingots; removal, by steam distillation,
of liquid from a gaseous mixture; removing the overburden from
a mineral or clay deposit.

Stripping Tower—One in which gas is stripped from a liquid. May be
simply a spray tower, or may be packed with brick, etc.

Structural Spalling—Spalling of Refractories, Structural (see).

Sub-Bottom—In air furnaces, a brick safety bottom below the service
bottom,

Sub-Hearth—A layer of rammed refractory material, below the
burned-in working hearth of a basic open-hearth steel furnace.

Submarine Ladle—Mixer Ladle {see),

Submerged Nozzle—The lining of an opening for discharging molten
metal below the surface of the molten bath.

Sulphate Liguor—The cooking liquor for making suilphate pulp,
largely sadium sulphide, Na, S, and sodium hydroxide,

NaOH.

Sulphate Process—One for making sulphate pulp by boiling wood
chips, under pressure, in sulphate liquor.

Sulphite Liquor—Essentially a solution of calgium bisulphite,
Ca(HSO,},, a magnesium bisulphite, Mg{HSO, ), , the cooking
liguor for making sulphite pulp.

Sulphite Process—One for making sulphite pulp by heating wood
chips, under pressure, with sulphite liquor.

Sulphite Pulp—See Sulphite Process.

Super Duty Fireclay Brick—''A fireclay brick having a pyrometric
cone equivalent not lower than cone No. 33 an the fired
product, not more than 1% linear shrinkage in the change test,
schedule C (2910°F, 1600°C), and not more than 4 per cent
I(oss)in the panel spalling test {preheated at 3000°F, 1650°C)."”

A.

Super Duty Fireclay Plastic Refractories—Similar to fireclay
plastic refractaries, but having higher PCE, lower shrinkage,
and lower spalling loss.

Super Duty Silica Brick—Low Alumina Silica Brick (see).

Superheater—Refractory-lined steel shell, filled with checkerwork
in a carbureted water-gas set.

Sup(er P)Iastic—Term for Super Duty Fireclay Plastic Refractories

see).

Super-Size Cupola Blocks—Blocks having a 12", instead of the
usual 9" outer chord.

Surface Combustion—Rapid and complete burning of an explosive
gas mixture, without flame, at the surface of an incandescent
solid.,

Surfaced Bottom—Open-hearth steel furnace bottom, having a
working surface of burned-in grain, over a sub-hearth of
rammed material,

Suspended Arch—"An arch in which the brick shapes are sus-
pended from overhead supporting members.” (T.)

Suspended Walls— A loose term referring to sectionally sup-
ported walis (see}.

Sweating—Condition of a furnace roof that has slag, or a slag-
brick mixture, dripping from it.

Sweep—A rod pivoted at the center of a circular furnace during
lining, and swept around to keep the lining true; a trammel.

Tailings—Grains of ground material that are too large to pass
through a screen; those portions which come over last, in frac-
tional distillation.

Tail Ring Blocks—Feed End Blocks (see).

Talc—A soft minaral, 3Mg0O+4Si0, H, O {31.9% MgO, 63.4%
$i0, 4.7% H, O). As a refractory, talc has advantages similar
to soapstone.
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Tap Out Block

Tamping—Ramming molding sand around a pattern; stopping the
tap hole of a cupola with clay.

Tank—‘'A melting unit, in which the container for the molten
glass is constructed from refractory blocks.” (G.)

Tank Block—Flux Block (see).

Tank Bottom Blocks—Generally similar to flux blocks {see).

Tank Cupola—One with a greater diameter at the bottom or pro-
vided with a connecting chamber so that more iron may be
kept molten.

Tank Furnace—''See Tank.” (G.)

Tank Glass—‘'(1) Glass melted in a tank as distinct from a pot.

(2) Glass suitable for tank melting.” (G.)

Tap—To open the tap hole of a furnace and let the molten metal,
matte, or slag flow out.

Tap Hole—A hole near the bottom of a furnace or ladle, through
which molten metal, matte, or slag is tapped.

Tap Out Blocks—Standard or specia! refractory blocks, perforated
by a hole suitably shaped to allow slag, metal, or matte to
flow from the furnace.

Tapping Spout—Any refractory-lined metal spout, through which
molten metal runs from the furnace to the ladle.

Tar—A thick, dark, orgaric, liquid used as a binder in some refrac-
tories and as a fuel for open-hearth steel furnaces or other
furnaces.

Tare—Weight of an empty container or vehicle.

Target Wall—Any refractory wall against which a burner flame
impinges.

Teapot Ladle—One having an outside spout.

Teem—To pour; to fill with molten metal— as a mold.

Teeming—""Pouring molten steel or iron from the ladle into in-
got molds.” (M.H.); shaping glass by pouring it into or on
molds, tables, or rolls.

Teeming Spout— A basin with runners on each side, to permit
steel to flow into two molds at once.

Temper—To mix with water (as clay) and knead to a uniform tex-
ture; to bring steel, glass, etc., to proper hardness and tough-
ness; among stee! makers, the carbon content of the steel; among
steel users, the physical state of the metal; to age a tempered
refractory batch.

Temperature—Degree of hotness or coldness, measured on a definite
scale, based on some physical phenomenon {as the expansion of
mercury in a thermometer).

Temperature Colors—Colors shown to the eye by incandescent
bodies at different temperatures.

Temperature Curve—A graph, recording changes in temperature over
a period of time.

Temperature Gradient—A curve showing the temperature at
different distances from the hot face, in a refractory wall.

Tempering Water—That used to give the desired workability to
ceramic materials.

Tenon—Tongue projecting from a wall and fitting into a hole {mor-
tise) in another wall.

Ternary Diagram—Triaxial Diagram (see).

Terne Plate—Sheet iron or steel coated with a mixture of lead and tin.

Test Panels—Brick panels used in the panel spalling test.

Tetrahedrite—A mineral, 4Cu, S*Sb, S, . Often contains arsenic, iron,
zinc, lead, mercury, or silver. Often a valuable ore of silver and also
worked for copper.

Texture~The size of the particles of refractories, as “'fine texture,”
etc.

Thermal—Pertaining to a state of matter which depends upon its tem-

" perature alone—as, thermal expansion, etc.

Thermal Balance—Heat Balance (see).

Thermal Capacity—Heat Capacity (see).

Thermal Conductivity—The property of matter by virtue of which
heat energy is transmitted through it.

Al

Thermal Conductivity of Refractories—The flow of heat through re-
factory materials. Usually expressed as Btu, per square foot, per
hour, per degree Fahrenheit difference in temperature, for a thick-
ness of one inch or equivalent S! units.

Thermal Diffusivity—A measure of the rate of change of temperature
at a point in a material when heat is applied or removed at another
point, e.g. the rate of rise of temperature at the center of a fur-
nace wall when the furnace is heated. The thermal diffusivity is
measured as the ratio of the thermal conductivity of the material
to the product of the bulk density and the specific heat.

Thermal Expansion—The reversible increase in size of materials, re-
sulting from an increase in their temperature.

Thermal Shock Resistance—The ability to withstand sudden heating
or cooling, or both without cracking or spalling.

Thermal Spalling—See Spalling of Refractories, Thermal.

Thermocouple—A device for measuring temperature, consisting of
two conductors of dissimilar metals welded together at one end
and connected at the other end to a potentiometer, which can
be calibrated to indicate the temperature at the welded junction.

Thermoscope—A device for indicating changes of temperature, as
series of numbered bars of ceramic material, which sag under
definite heat treatment.

Thick-Walled-Type Blast Furnace—One which has inwalls {seldom
water cooled) about 5’ thick (maximum).

Thimble—"’A refractory shape used for stirring a pot-made optical
glass.”” (G.) A small tapering cup used as a support for plates
during firing.

Thin-Walled-Type Blast Furnace—One having inwalls from 9 to 18"
thick, the top supported by structural work, and the shell
cooled throughout its length.

Thixotropy—The property of clay slips or mortars of becoming more
viscous when left undisturbed but more fluid when stirred. (For
opposite, see Dilatancy).

Thoria—ThO, . A rare refractory oxide. Fusion point, 3050°C
(6522°F).

Three-Pass Stove—QOne in which the gases pass up through the
combustion flue, down through the checkers, up a concen-
tric outer flue and out through a stack.

Throat—**The submerged passage between melter and refiner of
atank.” (G.); the top or mouth of a blast furnace; the re-
stricted section at the knuckle of an open-hearth steel furnace.

Throwing—Forming or shaping earthen vessels on a potter’s wheel.

Tile—Usually relatively thin rectangular refractory shapes, larger
than brick; also shapes which may not be rectangular, as
locomotive arch tile, etc.

Tilting Open-Hearth Furnace—One mounted on rollers which al-
low the furnace to be rolled over for tapping.

Tin Dross Furnace— A reverberatory furnace used for the smelting
of tin drosses.

Tin Plate—Thin sheet iron or steel coated with tin.

Tinstone—Cassiterite (see).

Tire—A wide, thick, steel band encircling rotary kilns near each
end, and supported on rollers which turn the kiln,

Titania—TiO, . Fusion Point about 1840°C (3344° F). Occurs in
many refractory materials in small quantities.

Titania Brick—Rutile (TiO, ) formed into brick, using lime as a
binder. i

T.0.C. Process—Top (-blown)} Oxygen Converter Process; same as
B.O.F. Process.

Tolerance—A specified allowance for variation of a refractory or
other material in dimensions, weight, composition, etc.

Tongue and Groove Straight—A brick having a tongue on one of the
two largest faces and a groove on the other.

Tongue Tile—''In a port, the projecting partition between gas and air
stream.” (G.)
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Top—0f a blast furnace, the general area around the mouth where
the charge is introduced; also the mechanisms that control the
charging and the exhaust gases.

Topaz—An anhydrous aluminum silicate of the sillimanite group,
containing fluorine. Forms mullite when fired properly.

Topping Out—Closing the opening in a sprung arch by driving
the key brick.

Top-Pour Ingot Assembly—One comprising hot tops, wood blocks,
ingot mold, refractory plug and mold stool.

Torpedo—A receptacle containing an explosive, sometimes dis-
charged inside a blast furnace to bring down obstructions.

Torsion Testing—Subjecting a specimen to twisting loads analogous
to those encountered in drive shafts, crank shafts, etc.

Total Porosity—The volume of both open and closed pores of a
body.

Tower Packing—Material used for filling towers, as partition tile,
raschig rings, etc.

Tower Scrubber—A tower for cleaning gas by having it rise against
water sprays.

Trammel-A pivoted rod, used to keep brick in alignment in lining
circular kilns. )

Transverse Strength—See Modulus of Rupture.

Traveling Grate Stoker—An overfed type of boiler stoker.

Triangular Diagram—Triaxial Diagram ({see).

Triaxial Diagram—An equilateral triangle used to represent graphi-
cally the percentage composition of all possible combinations of
three components.

Tridymite— A mineral form of silica; stable from 870°C (1598°F)
t0 1470° C (2678°F).

Triple Point—One representing conditions under which a solid, a
liquid and its vapor can exist together in equilibrium.

Triplex Process—One in which steel, cast iron, etc., is made by par-
tial treatment in three different types of furnace, without cool-
ing during the operation.

True Density —True Specific Gravity (see).

True Porosity—Total Porosity (see).

True Specific Gravity—That based on the weight of the solid material.

Trunnel Head—-Charging opening in the top of a bee-hive coke oven.

Tuckstone—'Blocks placed on top of flux blocks to protect them
from flame and gases, and as a seal between them and the sup-
ported side and end walls.” (G.)

Tuck Wall—'*A series of tuckstones, or a wali serving the same pur-
pose, made of courses of brick.” (G.)

Tundish—A vessel with a number of holes, through which molten
metal enters the molds at decreased velocity.

Tunnel Head—The top of a smelting furnace, where the materials
are put in.

Tunnel Kiln—""A long tunnel-shaped furnace through which ware
is moved on cars, passing progressively through zones in which
the temp)erature is maintained for preheating, burning and cool-
ing." (T.

Tunnel-Kiln-Car-Top Tile—Special refractory tile for use on top of
tunnel kiln cars.

Turn-Key Contract—One in which the contractor agrees to build a
unit ready to operate.

Tuyere—A nozzle through which air blast is delivered to a furnace.

Tuyere Block—Water-cooled metal castings enclosing blast furnace
tuyeres.

Tuyere Box—Chamber from which air is supplied to the tuyeres in
a bessemer converter, etc.

Tuyere Brick—''A refractory shape containing one or more holes
through which air or oxygen is introduced into a furnace.” (T.)

Tuyere Notch—An opening in the wall of a furnace for a tuyere.

Tuyere Saddle—Metal pipe connecting the bustle pipe and the goose
neck of an iron blast furnace.

Tuyere Stock—Metal elbow connecting the blow pipe and the goose
neck of an iron blast furnace.

Tweed—"'{Tuille} A counterweighted furnace door, opening verti-
cally.” {(G.)

Two Inch Brick—A 9" x 4%" x 2" straight brick.

Two-Pass Stove—One in which the combustion gases pass up to the
dome, down through the checkerwork, and out a separate
stack.

U

U-Ladle—Mixing ladle, having an opening at one end for molten
metal, and a teapot spout outlet at the other.

Unburned Brick—"Brick manufactured by a process which does
not require kiln burning to develop strength.”” (T.)

Underburdened—An iron blast furnace in which the ratio of iron
ore to the total charge is too small.

Undercut Wall—In a basic end furnace, the inclined wall cutting
back from the uptake side of the bridgewall, to the furnace
side of the slag pocket.

Underfeed Stoker—One which pushes the green fuel beneath the
ignited fuel bed by mechanical means.

=Unit Cell--The smallest portion of the space lattice of a crystal
that contains a complete unit of the pattern of the atoms.

Unkilled Steel—That which evolves gases during solidification.

Unsurfaced Bottom—An open-hearth steel furnace rammed
bottom, in which no grain is burned in on top, for a working
surface.

Unventilated Bottom—An air furnace brick bottom, laid on a
sand fill,

Updraft Kiln— A vertical shaft, fired near the base, in which the
gases rise up and pass out an opening in the roof.

Uptake—Vertical flue leading exhaust gases from a furnace to
regenerators or to a stack.

Uses—Forgings in the rough state.
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Vacuum Casting—Slip casting in which the slip is de-aired before
casting.

Vacuum Degassing—The exposure of molten steel to a low-pressure
environment to remove gases (chiefly hydrogen and oxygen)
from steel.

Vacuum Press De-Aired Brick—Those made on a power press, with
the mix de-aired during pressing.

Valve Assembly —Stopper Assembly (see).

Veneer—Thin fireface wall of superior refractory brick, to protect
the major part of a furnace wall in service.

Vent Hole Block—Ring Block {see).

Ventilated Bottom— Air furnace brick bottom, whose sub-bottom
is supported on an slevated metal'plate.

Ventilation Duct—Flue in a refractory wall through which cold air
may be drawn to cool the wall and preheat the air.

Verb Arch—The arch forming the opening from the hood into the
uptake, in a copper anode furnace.

Vermiculite— Any of a number of micaceous minerals, all hydrous
silicates which expand greatly when heated.

Vertical Box-Type Checkerwork—Basketweave Checkerwork (see).

Vertical Lime Kiln—A vertical, cylindrical steel shell lined with
refractories.

Vertical Retorts—Segmental refractory structures, surrounded by
flues up which the hot gases pass, for heating the retort.

Tundish

Vacuum Degassing
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Vessicular Structure—The porous, spongelike structure of refrac-
tories which have bloated from overburning.

Vibratory Casting—Casting into a mold or form using vibration to
compact the mix. Vibration is applied either to the mold or
within the mix.

Vibratory Impacting—The use of vibration and tamping action to

- compress a loose granular composition into a solid shape.

Viscosity— The resistance to flow offered by a fluid (liquid or
gas).

Vitreous— Like glass, as in color, composition, brittleness, luster,
etc.

Vitreous Enamel—Enamel (see).

Vitreous F usion—Gradual fusion; not showing a sharp melting
point.

Vitrification—The process of changing a subsiantial part of a body
into a glassy substance at high temperatures.

V.0.D. Process—Vacuum Oxygen Decarburization process used to
produce stainless steel, similar in its basic concepts to the A.O.D.
Process.

Volume Change—Reversible or permanent expansion or shrinkage of =
a refractory.

Volume Stability—Ability of refractories to retain their size and shape
at high temperature.

Voussoir—Any of the wedge-shaped pieces of which an arch is
composed.

Wad—A strip of moist clay laid around the rim of a sagger, to form a
bed for a superimposed sagger in the kiln,

Waelz Process—A method for the recovery of zinc values from rela-
tively low grade ores, or residues, in a rotary kiln.

Walk—A mass or slug of tempered clay, ready to be thrown into a
mold for hand made brick.

Walking Beam Furnace—One in which the charge is picked up peri-
odically by moving beams, moved forward, set down, and the
process repeated.

Warpage—''The deviation from the intended or normal surface of a
refractory shape resulting from bending or bowing during
manufacture.” (T.)

Wash Heat—One which coats a new open-hearth steel furnace bot-
tom with slag; one which causes the scale on a piece of metal
to melt and run off; reheating the outside of a chilled piece
of metal. .

Waste Heat Dryer—A dryer heated by gases from cooling kilns.

Water Absorption—Absorption (Water) (see).

Water-Gas Set—Three connected, vertical, refractory-lined, steel
shells, in which carbureted water gas is made.

Water Glass—Sodium Silicate (see).

Water Jacket— A water-cooled steel casing which acts as the walls
of the hot zone of a furnace.

Water of Plasticity —That needed to give clay proper workability.

Water Smoking—Driving off the mechanical water from green
ceramic ware, by heating below about 150°C (302°F).

Watertube Boiler—One in which water is carried in tubes, and
heated from the furnace or by hot gases around the tubes.

Waterwall Furnace—One in which the walls are constructed
largely of water tubes.

Wearing Plates—A veneer of plates, or metal blocks to protect
the brick near the top of an iron blast furnace.

Weathering—Exposure of clays or ores to the weather to assist in
their disintegration, leach out impurities, etc.

Wedge Brick—One in which the two largest faces are inclined at
the same angle (not a right angle) to the ends of the brick.

Wedging—Cutting clay into wedge-like masses and dashing these
forcibly together, to expel air bubbles.

Well—The molten metal reservoir in an iron blast furnace or cupola;

the combustion chamber of a hot blast stove.

Wetherill Process—One for producing zinc oxide direct from ore.

Wet Pan—"‘A machine similar to a dry pan, except with a solid
bottom to permit grinding and mixing with water.” (T.}

White Heat—A common division of the color scale, denerally given

_as about 1540°C (2804°F).

Wicket—Small peep hole in the door of a furnace; the entrance
door to a kiln.

Wind Box—A chamber from which air is supplied to the tuyeres
of a furnace.

Wind Bung—One provided with tuyeres for forced draft in an air
furnace.

Wind Furnace—An air furnace in which forced draft is maintained
through a wind bung.

Window Glass Furnace—Usually a tank.

Wire Bar Furnace—A reverberatory furnace in which copper cathodes
are refined to produce wire bars, or other shapes.

Wire Cut Brick—"Brick cut by wire from a column of clay extruded
by an auger machine and not repressed.” (T.)

Wood Pulp—See Pulp.

Woolrock—A natural rock—suitable for manufacture of rock wool.

Workability —The combination of properties, which permits refractory
mortars, plastic refractories and ramming mixtures to be used
with a minimum of effort.

Workability Index of Plastic Refractories—''A measure of the consis-
tency and moldability of plastic refractories.” (A.)

Working Bottom—A service bottom—especially in an air furnace
with a brick bottom.

Working Hearth—Working Bottom (see).

Workmanship—Trueness of brick to specified size and shape.

?
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X-Ray Analysis—Methods for determining the elemental or crystalline
mineral composition of materials using X-rays. In X-ray Fluores-
cence, atoms are excited by primary X-rays {or electrons) and emit
a secondary X-ray radiation characteristic of the elemental compo-
sition of the specimens. The intensity of the secondary radiation
can be measured and related, after proper calibration, to the chemi-
cal composition of the sample. In X-ray diffraction, X-rays are
scattered by the constituents of the sample in an exactly orderly
manner indicating the crystalline lattice order of all compounds
present. Thus, the mineral phases of the sample can be identified
and their relative quantities be determined.
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Yellow Heat—A division of the color scale, generally given as about
1090°C (1994° F).

Zinc Blende—Sphalerite (see).

Zine Burning—Burning zinc vapor and collecting the zinc oxide.

Zinc Condenser—A refractory shape or refractory-lined structure
which serves for the condensation of zinc vapor and cotlection
of zinc metal. ‘

Zinc Distilling Furnaces—Those for recovering zinc metal from
roasted, sintered ore.

Zincite—Native Zinc Oxide.

Zinc Retort—A thin-walied, refractory tube or a vertical segmental
chamber, in which zinc is distilled from ore.

Zircon—Zirconium silicate, ZrQ, * Si0, , fusion point, 2550°C
(4622°F).

Zirconia—Zirconium dioxide ZrO, , fusion point, 2720° C (4928°F).

Zirczonia Refractories—Those consisting substantially of zirconia,

ro,.

Zircon Refractory —'' A refractory consisting substantially of Zir-
conium Silicate ZrSi0,."” (T.)
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