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FOREWORD

This pocket-sized booklet is intended {0 be a handbook
for the user of refractories as well as a catalogue. The
tables are designed to give complete coverage of all
necessary information for the design and application of
refractory materials. They have been thoroughly revised
to give a maximum of data with emphasis on clearness
and easy usage. This is a workaday booklet outlined for
convenient reference in solving everyday problems.

The refractory proditcts covered are highly diversified.
They range from high alumina and super duty silica to
low duty firebrick. For use in conjunction with these
varicus types of brick, there is offered a complete series
of high temperature mortars and ground fire clays. The
proper one is available for any type of installation,
Similarly, a wide variety of plastic refractories and
castable refractories is described. The proper selection of
these materials is quite important as service life is often
determined as much by the mortar used or the refractory
specialties employed as it is by the fire brick, The proper-
ties of these materials are tabulated for conciseness and
clarity.

The products described are backed by ample, proven
resocurces which insure uniformity and availability for
years to come. In each major producing district all of the
imporiant manufacturing processes are employed to
produce refractories that will successfully meet the
exacting service conditions of preseht day furnaces. All
mining and manufacturing procedures are under regular
laboratory control to insure the consistent, high quality
of NARCO products.
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BRANDS OF FIRECLAY BRICK

AS.T.M. Class Brand Process

PENNSYLVANIA BERANDS

Super Duty. .. . .. NARCO 71..... .. .. D.P.
High Duty.... .. . CRESCENT.... .. D.P,S.P,
H.M.
~CRESCENT=-. . ... D.P.
CRESCENT Bung.. D.P.
Q.R. GLASS. . .. .. D.P.
RELIANCE... .. ... D.P.
Intermediate Duty.. KING. ... ... ... . D.P.
LowDuty......... ELK STEEL.. . . . HM.
KEYSTONE. . .... D.P.

KENTUCKY BRANDS

High Duty. .. . . ASHLAND CROWN 8.
ASHLANI EMIPPIRIS
CROWN o HLM.
ASHLAND
HIGRADE ... . D.P.
Blast Furnace. .. .. ASHLAND BF

. SP
ASHLAND BF TOP S.P.
ASHLAND Bottom
Blocks. .. ... ... D.P.,S.P.
Intermediate Duty.. ASHCO. ... .. D.P..S.P

MISSOURI BRANDS

Super Duty... ... NARCOG68......... D.P,S.P.

High Duty ... ... .. FARBER. ... .. ... D.P.
-FARBER~ . .. . S.P.
FARBER Bung. . ... D.P.
FARBER C.. ... ... D.P.
FARBER F... . . . D.P.

Intermediate Duty.. FFB. .. R .. D.P.

OHIO BRANDS

Intermediate Duty.. DOVER. ... ...... D.P.

Low Duty. . . . . BUCKEYE . . ... D.P., S.P.
WIRE CUTS... ... Extruded

VDJ’. =Dry Press H.M. = Hand Made S.P. = Steam Press
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TYPES OF FIRECLAY BRICK

Fireclay brick are the industry’s most important
product because their wide range of properties fits them
for use in a great variety of refractory applications.
NARCO fireclay brick plants are located in Pennsyl-
vania, Ohio, Kentucky and Misscuri where a wide
variety of high-grade flint, semi-flint and plastic bond
clays are available in the highest quality. In each dis-
trict NARCO produces a series of brands with various
combinations of properties, so that there is always avail-
able a brand to meet successfully any service condition
where fireclay brick are applicable.

The properties of fireclay brick are dependent primar-
ily upon the types of clays used, the proportions of the
varicus clays employed and the process of manufacture,
The grain structure, moisture content during forming, as
well as firing temperatures and procedures also infiuence
the final product.,

Blowck produced by the dey paoss mcthund ae suitable
fur a wide variety of service applications. The brick are
formed under high pressures by sturdy mechanical
presses which gives an excellent balance in the proper-
ties of the end product. The brick have good spalling and
abrasion resistance and af the same time have reasonable
resistance to slag attack. They possess adequate strength
and good load-bearing ability at high temperatures.

The steam press method of manufacture gives a
strong, dense product with a resulting low porosity. This
tight, dense structure is highly resistant to abrasion and
to the penetration of slags as well as chemical attack or
solution by fluxes.

The hand made process of manufacture has the special
characteristic of high versatility. Small quantities can
be made most economically by this process and tile of
unusual size or complicated shape can be produced.

All products are fired under strict control to give de-
sirable physical and mineral! changes thereby producing
strong, well-bonded brick. All NARCO brands of fireclay
refractories possess uniformity of physical propertles,
workmanship and size of the finished preduct.



SUPER DUTY FIRECLAY BRICK

Increased severity of service conditions in many med-
ern furnaces has made it more economical to use super
duty refractories rather than
even the best high duty brick.,
With their greater refractor-
iness, outstanding spalling re-
sistance, high strength, con-
stancy of volume at high tem-
peratures and ability to with-
stand many types of corrosive
siags, super duty brick offer
the furnace builder a material for use under extreme
conditions.

Through extensive research, NARCO has developed
super duty brands with many desirable properties to re-
sist a combination of destructive forces. In some furnaces
super duty brick are used to line only the hot spots while
in others the entire hot zone is lined with super duty
refractories. The decision is based on, (a) cost per unit of
product treated, (b) seriousness of possible failure from
use of lower quality brick, (¢) cost of interruption in
operation, (d} reduction in operating costs because of
better process control and (¢} insurance against unex-
pected interruptions.

NARCO 68 and 71 are supplicd in standard dry press
sizes which methed of manufacture insures uniform
quality and workmanship. Hand made shapes and tile
are available of equally refractory material thus making
possible complete super duty installations. NARCO super
duty brick are made of a blend of several of the purest
and most carefully selected fireclays to insure a super
product. In the process of manufacture, the clays are
properly proportioned, ground to a definite grain sizing,
formed, dried and fired by the most advanced, controlled
methods.

NARCO 68 is a Missouri product of medium grain
structure. The high spaliing resistance and slag resist-
ance, together with high strength, makes NARCO 68
suitable for a wide variety of service conditions.
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SUPER DUTY FIRECLAY BRICK

This brand is especially valuable where there is a com-
bination of high temperatures, active slag attack and
spalling action. Such conditions occur in ocil-fired or coal-
fired boilers operating at high ratings, glass tank port
necks and uptakes, upper checker chamber walls and
upper courses of checker brick, heating furnace roofs,
enameling furnaces, and malleable iron air furnace walls
and bottoms.

NARCG 68 products are well known wherever super
duty brick are used and have established many outstand-
ing service records under extremely severe operating con-
ditions. This wide spread use testifies to the excellent
physical and chemical properties of this product which
results in increased service life.

NARCO 71 is a Pennsylvania super duty product
quite similar to NARCO 68 in grain structure and also
in its fields of greater usefulness. The excellent service
records for NARCO 71 under adverse conditions were
possible because of the high quality of this producs
1hese records were compiled through many years of con-
tinued use by satisfied customers.

NARCO 71 possesses a remarkable freedom from
shrinkage at high operating temperatures which enables
tight masonry construction to be maintained throughout
the life of the furnace. This brand has found wide appii-
cation throughout the east since its early development
for lining pulverized coal fired boilers, and especiaily in
oil fired furnaces, many of which have been rebuilt from
designs intended for coal firing. In this type of service
NARCO 71 has not only proved to be decidedly eco-
nomical, but has also given excellent, uniform operating
conditions. Other applications correspond in general to
those where the prevailing conditions are too severe for
high duty fireclay brick.

In most instances where super duty brick are used, the
selection of a proper mortar
plays an important part in the
construction of the furnace.
NARCO has developed sev-
eral types of mortars as well
as super duty fireclay mix-
tures 1o meet the demands of
the different conditions that
may be encountered.

B




HIGH DUTY FIRECLAY BRICK

NARCO produces brick of high duty quality in all the
major producing districts thus enabling the furnace oper-
ator to obtain just the brick for his needs, in a minimum
amount of time and at 2 minimum cost 10 him. This is
possible through the scientific combining of numercus
types of clay and variations in the processing methods
whereby a series of brands is produced in coach district
possessing a range of physical properties 1o combat vari-
ous combinations of destructive forces present in in-
stallations.

Fireclay brick are required to have properties such as
high refractoriness, high density, constancy of volume at
high temperatures and resistance to thermal shock, slag
penetration, erosion, corrosicn and abrasion. In one in-
stance the spailing resistance may be of prime iinportance
in one part of a furnace while in another part of the same
furnace slag penetration may be dominant. Proper sclec-
tion of the various types of high duty refractories can
materially lengthen the service life of such an installation,
It is not unusual to use a high duty brick te withstand
certain destructive forces present even when operating
temperatures indicate the use of intermediate or low duty
brick. Each of our brands possesses to the highest degree
the particular properties desired. This high quality was
developed by long years of close cooperation with the
users of fire brick and the adjusting of the brick proper-
ties to suit exactly the service conditions to be en-
countered.
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INTERMEDIATE AND LOW DUTY
FIRECLAY BRICK

In general, when refractory structures are subjected to
relatively moderate or lowtemperatures, brick of the inter-

- mediate or low duty class give

excellent service. They are
strong, tough. dense and are
especially resistant to abra-
sion and slag action at moder-
ate temperatures. Thus they
find use in cooler sections of
hoilers, upper pacts of cupolas,
cooler sections of both verti-
cal and rotary lime kilns and portland cement kilns, heat-
ing and annealing furnaces and many similar furnaces or
portions of furnaces operated at moderate temperatures.

Of course, both intermediate and low duty brick are

use:] extensively as back-up materials for high and super .

duty fire brick in a wide variety of furnaces. The tough-
ness and abrasion resistance of these brick enable them
to successfully withstand ali types of mechanical abuse
from causes outside the furnace and thereby protect the
weaker but more refractory inner walls.

. Low duty and many inter-
mediate duty fire brick are re-
sistant to damage by con-
tinued exposure to moisture
and freezing conditions. Be-
cause of these characteristics
they are used widely for un-
derground flues and founda-
tions which are exposed to
ground water, and for the outside of furnaces, kiins and
chimneys exposed tc the weather,

In many industrial furnaces, operating temperatures
often call for the use of low or intermediate duty brick
but high or even super duty brick must be used to com-
bat the other destructive forces present which shorten
the life of the refractories.

11




HIGH ALUMIMNA BRICK

Increased temperatures and other severe operating
conditions in many modern furnaces have made it neces-
sary to develop a material of
higher refractoriness than su-
per duty brick. Refractories
of the high alumina class can
meet these more rigid require-
ments as they are progressive-
ly more refractory than fire-
clay brick in proportion to
their alumina content. In ad-
dition to temperature resist-
ance, high-alumina refractor-
ies have exeellent load bearing
characteristics and an unusual
. resistance at alkaline slags.
They also retain good spalling
resistance at higher tempera-
tures than do high duty or
super duty refractories. These
outstanding propertics enable
high alumina brick to with-
stanid the conditions present
in the more vulnerable paris of furnaces. NARCO supplies
four standard grades of high alumina brick with 5077,
607, 70¢; and 807, alumina content. Each one possesses
balanced properties which they retain under increasingly
severe service conditions.

NARCAL 50, with an alumina content of 50, has a
P.C.E. value of 34-35 which is more refractory than super
duty brick. Other important properties are high resist-
ance to spalling and slag atiack, high mechanical strength
and excellent volume stability at operating temperatures.
NARCAL 50 is used extensively in lime kilns of both the
vertical and rotary types and in rotary cement kiins.
They are also used in boiler furnaces, heating furnaces
and forge furnaces where brick are exposed to rapid tem-
perature fluctuations and as top checker brick in glass
tank regencrators where atkali attack is severe because
of the high temiperatures encountered.

12
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HIGH ALUMINA BRICK

NARCAL 60 brick carry these valuable properties to
a higher temperature level. They have high volume
stability in the presence of lime and alkali fluxes.

These properties dictate use of NARCAL 60 brick in
varicus types of oil-fired furnaces, lime kilns, cement
kilns, and at the slag line of metallurgical furnaces, as
well as in port walls, uptakes and upper checker courses
of glass tanks. Many burner blocks for high temperature
furnaces are supplied in NARCAL 6C quality.

NARCAL 70 is furnished with still more refractory
qualities to meet extremely severe conditions. Contain-
ing 70, alumina, this brick finds its widest application
in the hot zones of rotary kilns producing lime, cement
and dolomite, The texture is such that there is a rela-
tively low penetration by molien slags and softened
clinker, yet it takes on and holds a satisfactory coating
in cement kilns.

To complete the line of high-alumina brick, NARCAT,
80 is produced to meet the most extreme conditions that
can be met by diaspore-base materials. It has extreme
refractoriness and resistance to shrinkage and to fluxing
action.

WARCAL X brick are manufactured by a special
process using a considerable amount of fused alumina as
their base material. This com-
bination yields excellent re-
sistance 1o abrasion with high
refractoriness, high strength
and excellent volume stabili-
ty. These brick are well suited
fornumerousapplicationssuch
as hearths of various types of
heating furnaces, forge fur-
nace hearths, slag lines and
areas of mechanical abuse in
scaking pits, and the varicus
parts of glass tanks where the
attack from volatile alkalies
is severe,

i3
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SILICA BRICK

The properties which make silica refractories so
desirable are excellent load bearing ability, freedom
from shrinkage at high tem-
peratures, high mechanical
strength, high refractoriness
and rigidity almost up to the
melting point.

NARSIL is a super duty
silica brick developed to mect
the demand for a silica refrac-
tory that would permit higher
furnace temperatures, and longer service life. NARSIL
is of maximum purity and runs from 69° to 160° F, higher
in refractoriness under load at elevated temsperatures
than regular silica brick. NARSIL brick are used largely
in roofs of open hearth furnaces where there is an overall
reduction both in the number of brick per net ton of steel
and a reduction in refractonies ¢ost.

M+ U silica brick are well known wherever silica brick
are used due to their excelient service records. They are
made from carelully selected raw materials and manu-
factured under strict control
to insure the highest quality
silica brick. The firing is car-
ried cut at extra high temper-
atures which are held several
days to secure thorough con-
version. The extra heat treat-
ment is costly but it insures
volume stability under operating conditions.

Sceme typical applications are open hearth furnace
walls and roofs, clectric arc steel furnaces and by-product
coke ovens. Silica is also used in glass tank superstructure
walls and caps. copper reverberatory and refining fur-
naces, and gas retorts. NARCO's silica Ticknor checkers
are giving unusually good service in glass melting furnaces.

14
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NARCO, acting as distributors for a leading manu-
facturer, offers six types of insulating fire brick for fur-
nace construction. This complete line is designed for
temperatures from 1600° F. to 2800° F. The selection of
any one type depends mainly upon the maximum tem-
perature to be encountered in service.

All types can be used ditestly exposed in cquipment
fired with gas, oil, electricity, or powdered fuel. However,
insulating fire brick should not be used where they are
exposed to molten metal and slags or severe mechanical
abrasion. When these conditions prevail, insulating fire
brick should be used as back-up insulation.

Insulating fire brick improve furnace operation by:

1. Reducing fuel costs

2. Speeding production

3. Insuring more accurate temperature control
4. Simplifying furnace design

5. Reducing construction costs

6. Quieting furnace noises

The brands A-16, A-20 and A-25 are used where maxi-
mum service temperatures reach 1600° F., 2000° F., and
2500° F. respectively. Known as light duty brands, they
are most effective where lightness of weight and high
insulating value are of prime importance.

The three brands A-23, A-26 and A-28 are used where
maximum operating temperatures are 2360° F., 2600° F.
and 2800° F. These heavy duty brands are capable of
withstanding heavy loads and are particularly suited for
any type of exposed face service where slagging and’
abrasion are not paramount.
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HIGH TEMPERATURE BONDING MORTARS

PRINCIPAL USES
, 60 and 70 per cent aiumina brick,

where water may be encountered.

contact with highly alkaiin
With all types of clay fire brick.

NARCAL HIGH With 50

ALUMINA
MORTAR

brick where acidic slags
gases attack the lining.

brick, particularly for div
NARCOBOND-L. Flues, foundations o

and silica brick, where

walls cooled on one sid
With high duty,

With all types of
super duty

With all types of cla
With all types o

BRAND

NARCOBOND-5 With high duty and low dut

NARCOSET
NARCO No. 101
NARCO No. 89
NARCO-SIL
FIRECLAY
MIXTURES AND
FIRE CLAYS

NARCOSET - =

NARCOSET is an air-setting high temperature bond-+
ing mortar which is shipped in wet form. It bonds brick-:
work securely from normal .
room temperature to 3000° F,
and is recommended for lay-
ing fireclay, super-duty fire-
clay, high alumina and insu-
lating fire brick. NARCOSET
is composed of the highest
grade clays and calcines which
enables it to withsiand high
temperatures without shrink-
ing,cracking,softeningerover-
firing. Comparatively thick
joints may be used without
difficulty because of these
properties.,

NARCOSET isrcady mixed
and is suppliedd in a uniform consistency that is perfect
for the average troweled joint. If dipped joints are de-
sired, it may be thinned with water to the proper con-
sistency. Its ability to retain moisture, even in contact
with very porous materials such as insulating fire brick,
is an invaluable aid to proper bricklaying.

NARCOSET is designed to meet severe service con-
ditiens, combat spalling, hold a wall in place under
extreme temperature conditions, keep joints tight, hold
heat in and cold air out. Every property that has a
bearing on furnace life has been developed to an ex-
tremely high degree in harmony with all others.

NARCOSET is manufactured under the most modern
methods known. All ingredients are proportioned by
modern devices and milled in equipment designed es-
pecially for this particular manufacturing operation.
These procedures coupled with rigid control testing
insure that every shipment arrives on the job, in excellent
cendition and ready for use.

NARCOSET, the finest of air-setting bonding mortars,
is shipped in all-metal, air-tight drums in 50-, 100- and
200-pound sizes. '

17




NARCC NO. 101

NARCO No. 101 1s a dry, air-setting high temperature
bonding mortar which, when mixed with water, is similar
1o NARCOSET except for a
slightly modified dry strength,
It i5 manufactured from simi-
lar high grade materials and,
therefere, is similar in refrac-
ioriness, workability, freedom
from shrinkage and resistance
to slagging. It is used widely
for laying fire brick wherever
a dry mortar is preferred.
NARCO Neo. 101 is shipped
dry but comes as close 1o pos-
. scssing the desired properties
of a wet air-setting mortar
as it is possible to sccure.

NARCO No
waterproof paper linings 1o insure arrival on the job in
excellent condition. To use, it is only necessary to mix
the dry mortar thorcughly in a tight mortar box, and
add sufficient clean water for the desired consistency.

. 101 is shipped in 100 ik burlap bags with

NARCO No. 101 is easily applied and begins to set
very soon after it is applied, forming a strong bond be-
tween the brick. This bond is maintained at industrial
furnace temperatures.

NARCOBOND $

NARCOBOND S is a dry, air-setting mortar with a
silica base, suitable for use with silica or fireclay brick.
It possesses air-sctting properties similar to NARCO
No. 101 except that the air set is secured somewhat
faster and the strength developed slightly greater. It has
high resistance to abrasion and to some fluxes and so
finds exceptional nuse under certain special conditions.

NARCOBOND S is shipped in 100-1b. burlap bags
with waterproof paper linings.

18
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NARCO NO. 99

NARCO No. 99 is a dry, heat-setting mortar of the,
highest quality with the maximum of refract;ormess A
blend of selected raw and cal-
cined clays plus correct grain
sizing gives the mortar a de-
sirable balance of properties.

NARCO No. 99 possesses
negligible shrinkage, has ex-
cellent workability and great
resistance to solution and at-
tack by slags. It develops a
satisfactory bond above 2200°
‘F. and finds its greatest use
between that temperature and
31007 F. which is the practical
limit of most fuel-fired indus-
trial furnaces.

It finds special application
in piers, division walls of boilers and furnaces, baffles,
division arches and target walls where soaking heats are
encountered and extreine refractoriness is demanded. It
is also used widely in furnaces where alkali attack is
severe.

NARCO No. 99 is shipped in 100-pound, waterproof,
paper-lined, burlap bags to insure safe arrival on the job.
Since it contains no air-setting ingredients, it may be
stored indefinitely without change. To use, it is necessary
only to mix it with clean water and permit a short time
for slaking of the plastic clay.

NARCOBOND L

NARCOBOND L is a hydraulic-setting mortar for
use up to 2400° F., and is well suited for use in flues,
stacks, foundations and similar parts of furnace struc-
tures, especially where water may be present during
emergency conditions.

NARCOBOND L is sh:pped in burlap, paper-lined
bags, ready for use after mixing with water. In order to
develop the full strength of the mortar joint the brick
should be soaked in water for a short time before use.

NARCOBOND L should be stored in a dry location

and kept free from moisture and high storage temper-
tures.

19
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NARCO-SIL

NARCO-SIL is a super silica mortar used in conjune-
tion with regular Mr U silica brick or NARSIL super
duty silica brick wherever fur-
naceconditionsarevery severe,
It has unusual balanced prop-
erties such as maximum re-
fractoriness, excellent work-
ability, high resistance to slag
erosion, ncgligible shrinkage,
good bonding characteristics
and high lead-bearing ability.
It contains no fire clay or
siliceous clay whatever, but
makes use of other special in-
gredients Lo give it outstand-
ing plasticity and bonding
power. -

NARCO SIL posscsses ex-
cellent workability shown by a very satisfactory water
retention period and at the same time excellent body and
freedom from stickiness. These propertics plus good
bonding characteristics and resistance 10 erosion make
NARCO-SIL well suited for service in open-hearth fur-
naces operating at the highest rates. These same proper-
ties, plus a chemical composition practically identical to
that of the best silica brick, give longer life to caps and
upper structure of glass tanks.

NARCG-SIL is shipped in 100-1b. burlap, paper-lined
bags. To use, it is only necessary to mix with clean water
to the desired consistency.

My U SILICA CEMENT

Mr U SILICA CEMENT is produced in two grades,
coke oven and open hearth, which are standard mortars
for laying silica brick. Mt U Coke Oven Cement is also
used in glass tanks as well as in coke ovens. Both grades
possess high refractoriness and good working properties.

These products can be troweled easily, and are also
used satisfactorily for dipped joints. They develop a
strong ceramic bond when heated 1o furnace operating
temperatures.

They are supplied in bulk or multi-wall paper bags of

100-1b. capacity.
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. N;ARQO FIRECLAY MIXTURES .
FIRECLAYS AND CALCINES

FIRECLAY MIXTURES: When service conditions
in furnaces are not severe, fireclay mixtures offer the
most economical mortars with
a balance in properties to give
good furnace construction.
They are highly refractery,
reasonably low in shrinkage,
possess good bonding charac-
teristics at high temperatures
and have good workability.

These/ mixtures are avail-
able in multi-wall paper bags
although, if desired, mixtures
can be shipped in bulk.

NARCAL HIGH ALUMI-
NA MORTAR MIX is de-
signed for use with 5007,
607;, and 70, alumina-dia-
spore fireclay brick. It is the lowest priced material
recommended for use with high alumina refractories.

NARCO SUPER FIRECLAY MIXTURES are pre-
pared for use with super duty fireclay brick as the most
reasonably priced mortar that can be recommended for
this type of brick.

There are special PLASTIC CLAY-FLINT CLAY
MIXTURES for use with high duty fire brick to avoid
the shrinkages encountered with straight plastic fire
clay and yet have a mortar of excellent plasticity and
body.

RAW FIRE CLAYS: NARCO offers a wide variety
of raw, ground fire clays which may be used for mortar.
The diversity of clays available permits the selection of
those with the desired properties of refractoriness, dry
and fired strength, and bonding characteristics.

CALCINED CLAYS: Various calcined fire clays are
available for furnace work and for preparing ceramic
badies. These may consist of ground and screened high
duty fire brick or of calcined virgin flint clay of high
quality. They are shipped in heavy multi-wall paper
bags or, if desired, may be shipped in bulk where extreme
cconoiny is necessary.
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100-1b. water-
tight cartons
100-1b. water-
tight cartons
100-1b. water-
tight cartons
100-1b. bags
100-1b. bags
50-1b. bags

3100°F.
3000°F.
3100°F.
2700°F.
2700°F.
2450°F

Temperature of Use

Containers .
Mintmum  Maximum ;

2000°F.
2000°F,
2000°F.
Room
Room
Room

Pounds
per e ft
145
33
145
120
114

General Characteristics
Condition
As Shipped
Wet
Wet
Wet
Dry
Dry
Drv

Type
Plastic
Plastic
Plastic
Castable
Castable
Castable

15
sections
im-

monolithic
monolithic

thin

heated up to 2700°F. on hot face.

thick sections
Patching and new

PLASTIC AND CASTABLE REFRACTORIES
heated up to 2700°F, on hot face.
n

in

PRINCIPAL USES
Patching and new monolithic
and new

construction where service

unusually severs.
Patching and new monolithic

construction heated over 2000°F.
on hot face,

construction where light weight
Patching and new monohthic
construction where light weight

and insulating value are

limings where slag resistance is
portant.

Patching and new monolithic
imperative.
Patching and new monolithic

construction
Patching
construction

'

1S

-
&

BRAND

NARCO SUPER
05 PLASTIC
NARCO 505
PLASTIC
NARCOLINE
NARCO
HEARTH
NARCO
BAFFLEMI
NARCOCRETE
NARCOLITE

5

50-1b. bags

2000°F.

QO

o

Castable

and high insulating values are

essential.
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.ARCO PLASTIC REFRACTORIES

NARCO plastic refractories are available in two
grades: NARCO 505 for moderate and high duty service,
and NARCO SUPER 505 for
more severe operating condi-
tions. Both grades are ready-
to-use refractory materials in
plastic form suitable for re-
pairing furnace walls and for
building monolithic linings in
hoiler settings, heating and
annealing furnaces, forge fur-
naces, ladles and forming
burner tlocks or other special
shapes. Both NARCO 505
and NARCO SUPER 505 are
composed of the best grades
of raw and calcined clays ob-
tainable and are compounded
to give maximum service and ease of installation.

NARCO 505 is intended for use in those places where
high duty fire brick would ordinarily be adequate. The
plastic form of this material makes it adaptable for
economical patching and lining construction where it is
not practical or convenient to use standard fire brick.

NARCO SUPER 505 can be used under the most
severe furnace conditions. It has a refractoriness and
cemposition similar to that of super duty fire brick and
thus is designed for use in applications beyond the limits
of NARCO 505 PLASTIC. It serves the purpose of
patching and repairing instaliations where appreciably
higher refractoriness is necessary.

These products are shipped in easy-to-handle, 100-1b.
cartons and sealed in newly-developed, meisture-proof
plastic envelopes to retain the special workability in-
corporated at the plant. Before packing, the plastic re-
fractory is cut in convenient slabs two inches thick.

Estimate 135 pounds of NARCO 505 or 145 pounds of
NARCO SUPER 505 PLASTIC to form a cubic foot.
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NARCOLINE

Slag resistant plastic refractory

NARCOLINE is a slag-resistant plastic refractory
which is at its best when in contact with molten metal or
in applications where reduc-
ing conditions exist, NAR-
COLINE has proven ex-
ceptional when wused in
foundry ladles, spouts and
blast furnace runners
] or wherever high re-
sistance to solution
from many types of
slags is necessary.

NARCOLINE is
composcd of super duty
materials and possesses balanced properties which insure
excellent service life. Only the very best raw materials
are selected for this product and are combined in such a
manner as to insure ease of installation and close packing
to preduce maximum density. This product is manu-
" factured under strict plant control and a workability
range can be provided from very stiff for air hammer in-
stallation to very soft for hand placing.

Although NARCOLINE gives its best resulis in a re-
ducing atmosphere, when it 1s exposad to strongly oxidiz-
ing conditions the properties of this slag-resistant plastic
are those of super duty plastic with all of the high refrac-
toriness and excellent resistance to slag attack and
spailing of the best of that class of preduct.

NARCOLINE is shipped in casy-1o-handle 100-1b. car-
tons. The plastic is cul into 2-inch slices which facilitates
installation. NARCOLINE is sealed in newly-developed,
moisture-proof plastic envelopes which retain the special
workability incorporated at the plant,

For estimating purposes, alicw 143 pounds of NARCO-
LINE for each cubic foot of lining.
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ANCHORS FOR INSTALLATION OF
PLASTIC AND CASTABLE REFRACTORIES

shown in the above illustration are various types of
anchors and how they are used in a typical wall and flat
arch.

The rcfractory ancheors shown are designed for high
temperatures and severe service conditions. The anchor
tile may be installed using either the refractory box
mounted in the wall or metal clips. Both methods allow
flexibility of movement in scrvice and also allow the
anchor tile to be readily replaced.

The metal anchors shown are flexible in application,
easily instalied and free to move during expansion and
contractien of the walls or arches. Their use in mono-
lithic furnace walls insures safe, strong construction.
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NARCO CASTABLE REFRACTORIES

NARCQ produces four types of castable refractories
for a wide variety of applications. These are mixtures
that are shipped dry and are
to be mixed with clean water,
cast in place and cured for ap-
proximately eighteen hours to
develop strength. They may
then be dricd and ired similar
to any other refractory.

NARCO HEARTH is g
medium-grained product de-
veloped for wide use under
severe service conditions up
to 2700°F. Raw materials for
this product are carefully
blended to give ample refrac-
toriness, negligible shrinkage
in service, good strength and
reasonable resistance to spalling and abrasion. It is de-
signed for use in large sections such as floors, sidewalls,
arches anid doors of large furnaces. At the same time, it
is equally suitable for construction of smalier fl_xrn:zcszs,
ash pits, car slabis for tunnel kilns or heat treating fur-
naces or for the repair of worn spots in furnaces operated
up to 2700°F,

NARCO HEARTH is shipped dry in 100 1h, water-
proof bags. Allow 120 pounls of NARCO HEARTH for
each cubic feot of construction,

NARCO BAFFLEMIX is a similar product with a
top operating temperature of 2700°F. but is furnishm! in
a finer grain size so that thin sections may be cast easily.
NARCO BAFFLEMIX is especially suited for casting
baffles around beiler tubes, for forming thin door linings,
for dental furnaces and other small heating devices. Itis
also convenient for forming complicated shapes and tile
for emergency repairs or special construction,

NARCO BAFFLEMIX is also shippud in 100-pound
waterproof bags and requires 116 pounds per cubic foot
of construction.
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NARCO CASTABLE REFRACTORIES

NARCOCRETE is an insulating castable with a
hydraulic-setting action which permits rapid utilization
after casting in position. Com-
posed of an insulating aggre-
gate, this castable when fired
in place has two ocutstanding
advantages ininsulating value
and light weight. When these
considerations are important
in service, NARCOCRETE is
recommended and may be
used up to operating tempera-
tures of 2450°F,

NARCOCRETE is espe-
cially valuable for heat-re-
taining doors and for provid-
ing a smooth insulating layer
for foundations of furnaces,
tunnel kiln cars and annealing furnace cars. In such
cascs heat Iosses are reduced and uniform temperature
conditions promoted.

NARCOCRETE is shipped in 50-1b. waterproof bur-
lap bags. For estimating purposes, allow 70 pounds of
NARCOCRETE as shipped for each cubic foot of fur-
nace wall,

NARCOLITE is a lightweight castable refractory with
a density of 50 Ibs. per cubic foot. Some typical applica-
tions are lining hot air flues, upper walls, arches and
doors of annealing and tempering furnaces, glass lehrs,
domestic heating furnaces, air preheaters, oil refining
units and wastie heat boilers. In each of the above in-
stallations NARCOLITE is valuable because of (a) its
goad insulating value, (b) its low density thus requiring
only small supporting members, {c) its low heat capacity
and quick heat-up to operating temperatures, (d) its vol-
ume stability and (e} its excelient workability and ease
of placing.

This material is nsed wherever the top temperature
does not exceed 2006°F. and abrasion or serious fluxing
action is absent. It is shipped in 50-pound bags and can
be installed by molding, casting, troweling or spraying.
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CHROME SPECIALTIES
NARCHROME MORTAR (Air-5e%}

NARCHROME MORTAR (Air-Set)] is an air-setting,
high temperature bonding mortar with a chrome ore
base. The only preparation
necessary is mixing with clean
water to the consistency de-
sired, therehy obtaining a
mortar excellent for laying or
coating all types of basic
brick. as well as clay and high
alumina, when these are in
contact with highly corrosive
slags or oxides.

NARCHROMEMORTAR
{Air-Set) has excellent work-
ability and suspension charae-
teristics along with a high re-
fractoriness and good bonding
strengih which propertics are
desirable for numerous applications over a widde tempera-
ture range. The air-setting ingredients, after drying, form
a strong bond until a ceramic bond 15 developed at
higher temperaturcs.

NARCHROME MORTAR is supplied in dry form
and is shipped in 100-1b. bags.

NARCHROME MORTAR (Heot-Set)

NARCHROME MORTAR (Heot-Sct), with chrome
ore as its base. is a chemically neutral high temperature
mortar of maximum refractoriness. This high refractori-
ness imparts maximum resistance to basic and ferrcus
slags. It possesses a small amount of air-set but depends
chiefly on high temperatures to obtain its permanent
set in service.

NARCHROME MORTAR (Heat-Sct) has high
water retention and goeod plasticity which makes it ideal
for all types of troweled joints, It is also widely uscd for
patching small holes in furnaces or in NARCHROME
PLASTIC. Strong adhesive characteristics make this
mortar very suitable for bonding amd spray-coating all
kinds of refractories.

Furnished dry in 100-Ib. bags, it requires only the
addition of water hefore using.
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- CHROME SPECIALTIES® -
NARCHROME PLASTIC REFRACTORY

NARCHROME PLASTIC REFRACTORY is a neu-
tral chrome product supplied in the plastic condition,"
ready to use. Strengith and o
hardness are developed upon
air drying with strength being
further increased when the
plastic is heated to high tem-
peratures. This plastic pos-
sesses good grain sizing for
maximum density and the re-
quired plasticity to be ram-
med into place.

The hard, dense, finished
surface is highly resistant to
a wide variety of slags and
mechanical abrasion and thus
finds wide usage in installa-
tions such as rammed boitoms
of soaking pits, heating furnaces, heat-treating and
forging furnaces, and walls and bottoms of pulverized
ceal-fired boilers.

NARCHROME PLASTIC REFRACTORY is fur-
nished in 206-1b. steel drums. Approximately 195 pounds
are required to ram a cubic foot.

NARCHROME CASTABLE REFRACTORY

NARCHROME CASTABLE REFRACTCRY is a
chrome ore base, hydraulic-setting material which is
recommended for temperatures up to 2850°F. To use,
mix with clean water to the desired consistency and then
pour like concrete.

Like NARCHROME PLASTIC REFRACTORY, it
has excellent resistance to chemical attack by fluxes,
basic slags and molten metals and may be used for patch-
ing walls and iloors of NARCHROME PLASTIC.

It may be used for walls and floors of water-cooled
bLoiler furnaces and lower walls and hearths of heating
furnaces where high iron oxide slags normally cause
severe erosion and abrasion.

NARCHROME CASTABLE REFRACTORY is sup-
plied dry in 100-1b. bags and about 185 1bs. of material
is required to cast one cubic foot of lining, :
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FALLETIZING

NARCO is equipped to furnish refractories on pallets
to users who desire such shipments in order to facilitate
the unicading and handling of refractories by mechani-
cal means.

Loaded pallets are shipped in box cars employing
either of the two carloading systems in general use.
Under the floating load system the pallet Ioads are
“secured in units by means of weod end gates bound with
heavy steel strapping to provide the utmost stability of
the lead while in transit. Where the fixed load system is
employed the wood end gates ore dispensed with and
the paliet loads are compactly placed in the box car with
Ioose {(unpalletized) brick packed in the open space in
the doorway of the car (o stabilize and prevent shifting
of the lcad enroute. Pallets and gates are returnable and
a full credit allowed when they are returned in usable
condition,

The standard pallets are 36° x 48" in size and have
three 2" x 213" runners. The capacity of such a paliet
ranges from approximately 450 to 500 --9" equivalen ¢
in fire clay and silica refractories, depending on the
weight factor of the type of refractory involved.
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GUARANTEES

NARCO uses extreme care throughout every phase

of production and distribution of its refractories in order
to furnish only high quality materials which in its judg-
ment is best suited for the purposes for which they are
intended. |

The consumer will find it advantageous to seck and

select the material which will give him the best results
and to exercise care and discretion in the use of the ma-
terial which he receives. :

]
In the sale of refractories, no performance guarantées

are made, since the manufacturer has no control over
the conditions to which his products are subjected :in

i

i

SIZE DEVIATIONS

When tested in accordance with Standard Method
C-134 of the American Society for Testing Materials,
nine-inch series brick shall not show a size variation of
more than plus or minus two per cent. Tile or shapes
shall not show a size variation of more than plus or
minus two per cent on dimensions of four inches or over,
and plus or minus three per cent on dimensions smaller
than four inches.

WARPAGE

Ninety-five per cent of the tile or shapes shall not
show a warpage of greater than one per cent of the
diagonal measured when tested in accordance with
A.S.T.M. Standard Method C-154.

COVERSHIPMENTS

The foliowing overages shall be aliowable on all ship-
ments of shapes that are not standard:

Quantity Specified Ovcerages
1to10G... . ... ... ... ..., 10%,*
101-3,000. ... ... ... ...... 745
1.001-5,000 ... . . ....... 3%,
5.0601-10,600G. . ... .. ...... 2%
Over 10,000, . ... ....... 19

* Nuot less than one shape. If in sets, 1 complete set.
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STANDARD FIRECLAY BRICK SIZES »
97 x4%2" x 212" SERIES

| S— Bt

wad

No. 1-X WEDGE
97x 4147x (214572147}
6'-9” Inside Radius

9 STRAIGHT
9"x 413" 215"

SPLIT BRICK
97x 415" 1147

No. 1 WEDGE
9% 449 "x (2157175 7)
2°-37 Inside Radius

No. 2 WEDGE
47x 4‘,2”:( (21571157}
1°-119% Inside Radius

2 INCH BRICK

9"x 413"x 27

R S S T B

N

SMALL 9" BRICK
97x 31537x 285” 97x 2147z 2447
® Also standard 1o sibica brick

32

1
I

e

~
~(ANDARD FIRECLAY BRICK SIZES *

9" x4Y2" x 2V2” SERIES

MNo. T MBY

No. 1 ARCH

97x 414 (215":214")
2'-114” Inside Radius

97z (4147.4%) x 24"
6'-07 Inside Radius

s

Mo. 2 KEY
9%z (415731571 x 2147
2°.714” Inside Radius

No. 2 ARCH
47z 415 7x (2V7-17147)
104" Inside Radius

No. 3 ARCH No. 3 KEY

9%z 414"x {2147-1%)
3” Inside Radius

9"x (415"-3") x 2147
1’-6” Inside Radius

NECK BRICK
97x 415%x (21.37-337)

No. 4 KEY

9%x (4147214 ") x 2147
9* Insile Radius

¢ Also standard in milica brick
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STANDARD FIRECLAY BRICK SIZES
3" x 42" x 2'2” SERIES

4
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STANDARD FIRECLAY BRICK SIZES %
9" x 4¥2" x 3”7 SERIES

Neme of Brick Dimenaions Inaide R;diu.
97 Straight 37 Series. .. .. ... 9"x4%™x37 . .. ... —
JAMB BRICK* EDGE SKEW*® Smali 97 Brick--3” Series . .. 9"x3%%"x3".. ... .. o —
g7x 4157z 214~ 9%x (#157-1'47) x 2V 9” Soap 3" Series.. .. ....... 97x2147x3%. . .. .. e
: 9" Split Brick -3” Series. .. .. 9"x414"x 147 . .. .. —
i 9” No. 1 Arch --3” Series. .. .. 9"x414"2(37-2337).. ... 4'-1‘;’2‘%
=§ 9” No. 2 Arch -3” Series. ., .. 9"x44%2(37-215"). ., . 17-1014"
i 9” No. 3 Arch -3” Scries. . . 9"x415"x(3"-2"3.. .. .. 9”
48° END SKEW* 9” No. 4 Arch—37 Series. .. .. 9"=x415"x(37.17}. ... .. 2147
(97-6337) x 414 7x 2447 9”x 415%x (2127-15")

97 No. 1 Wedge—~3" Series. ... 9§ %485 x(37-23"..., 83"

97 Ne. 2 Wedge 37 Scries. ... 9"x413%%(37-2'4%).... 397
E 9" No. 3 Wedge- 37 Series. ... 9"z412"x(3%-2%). . .. .. 1.67
6" No. 1 Key ~3” Series.. ... 9"z2(4'47-4"x3". ... = 6-07
£
600 END SHKEW™ ANGLE A" SKEW E 4% Ne. 2 K:-y 37 Sesies. . ... 9”!‘{4‘;}26-31’&”)13”. e 2’°7i,"'2i!
(97-7%."1 x 417"z 245" 715" x 4457x 257 | 8" No. 3 Key 37 Series.. . 9"x{(1437-37x37. ... ... 1"-6”
ey P E 9" No. 4 Key 37 Series.. .. . 97x(4147-214"1x37.. .. 9~
! 97 Frather Bdge 37 Series. . 9"x415"x(37%-13%) . ... —
E 9" Neck Biick —37 Series. ... 9"z4147"x(37-5373.. ... ——
o : . 9” Edge Skew 3”7 Series. .. .. 97x{4157-185")x3". . .. —
480 SIDE SKEW* iRl ] 9”7 --48” En:d Skew 37 Series. . (97-6%"1x4157x37 .. .. -
97x (4157-214") x 214" A{NGLE s 2t E 9”7 - 48" Side Skew - 3" Series. . 9 x(414 %113 "1x37. . .. —
_ 970" x 41272 213
- |
2 - 9”7 60" End Skew - 37 Series. . (97-714%jx4157x3”. .. . -
E 8”7 607 Side Skew -3"Series, . 9"x/4147-273%1x37 ... -
9" Jamb Brick 37 Serivs, 9 x4, x3" . -

60° SIDE SKEW* ANGLE “C'" SKEW
9"x (415™-31iy") x 213" (0"415") x 413"x 242"

34 * Also standard in silica brick

* Also standerd inosilics brick.
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I.E 9" STRAIGHT* LARGE 9" Neo. 2 WEDGE*
"x 635 7x 2157 97x 6337x {2157-114")
99§x)5§4f’x 33 1’-1%47 Inside Radius
' 97x 633 "x (37-214")
3°-9”7 Inside Radius

LARGE 9’ No. 1-X WEDGE* LARGE 9°° No. 3 WEDGE*
9"x 615 "x (2147-214") 97x 635%x (37-2°}
6'-9” Inside Radius 1°-6” Inside Radius

FLAT BACK STRAIGHT

LARGE 9" No. 1 WEDGE*

9%x 635 "x 12157173 9"x 6”5 2147
2’-37 Inside Radius
9% 633"x (37-234")
8§°.3” Inside Radius

* Also standard in silics brick
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"FLAT BACK SBELIT
97z 675 1157

WNo. 1 FLAT BACK ARCH
Y% 7% {3147-214"
1°.3% Inside Radius

No. 2 FLAT BACK ARCH
9% 6"x {31457-2")
8" Inside Radius

"% 6 No. 1 HEY
9"x (675347 x 2147
9"x (67-533") x 37
6'-6” Inside Radius

9”x 6™ No. 2 KEY
9”7{ (6”‘4'%&”} x 2];;!!
97z (67-4146") x 37
3°-0” Inside Radius

9% 6°" No. 3 KEY

e%x (6”»3”) x 2]{/;2/1
97x (6”-3%) = 37
9”7 Inside Rading -
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STANDARD 9~
CIRCLE BRICK

Fireclay

Dimenatona of all Ciele Brick
Outside Chord  approx 9 inches
Radial Dimension 415 inches
Thickness 2445 inches

Diameter in fnuches Number o

Name Inside Chord Outside Chord - - Hrick
234” Serics in Inches n Inches Inside Chutside Per Ring
24-33 6735 8175, 24 33 12
36-45 7, 8234y 36 45 16
48.-57 71 849, 48 57 20
60-69 7y 9 ] HY 24
72-81 81, 91, 72 31 28
84-93 87y, 9ig a4 93 32
96-105 8 54, 845, 96 105 37
108-117 8%, 83, 108 117 11
120-129 8 3y 9 120 124 5

Cirele brick of 3 inch thicknesa are
apecified by wnedding the auilix 3 to the Nasve, thus, 29 33 3.

furnished when siesred,

They are

STANDARD 9
CUFOLA BLOCKS
Fireclay

Dimensicos of all Blacks

Qutside Chord .
Radial Dimension
Height

approx. 9

G

inches
4Ly inches
invhes

Name of Inside Clesnt Qutanie Chord

Diamrter in Inehes

Number o
Biacks

Biock in [nches e Inches Inside Qutside Per Ring
A 515, 89, 16 25 9
B 52%,, 87 21 30 ]
C 615y, 8 5, 27 36 13
D 61, 8ty 30 39 14
E 71, 9 40 49 17
F 74y, 815, 51 i 21
G 74, ] 64 69 2+
H 72, 87y 73 B2 29
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STANDARD 6"
CUPOLA BLOCK and
STANDARD &~
ROTARY KILN BLOCKS

Flreclay
Dimensions of ell Blocks
Cutside Chord approx.. .. .. 9 inches
Radial Dimension... ... .. .. 6 inches
Thickness.................4inches
Dismeter in Inches Number o
Neme of Inside Chord Outsids Chord e Blocka
Biack in Inches in Inches Inside QOuteide Per Ring
30-42 613 843, 30 42 is
36-48 6 5,"3 813, 36 48 17
42-54 6% 87 42 54 19
48-60 73 854 48 60 21
54-66 7H4) 9 54 66 23
60-72 "% 914 50 72 25
66-78 74, 9 ’,’is 66 78 27
72-84 735, 9 iy 72 84 29
78-90 755 93, 78 90 31
84-96 8 913 84 96 33
90-102 744, 8 75 90 102 36
96-108 7% 8%, 95 108 38
102-114 8 813, 102 114 40
108-120 8 13 8314, 108 120 42
114-126 81y 9 114 126 44
120-132 8 ¥, 9 120 132 46
123-135 8 14; 915 123 135 47
126-138 8 14 914 126 138 48

NOTE: Although cupola blocks snd ratary kiln blocks are manufectured
in duplicate sizes they ore not interchangeable in most cases. Service con-
ditions «dictete veristions in pbysical and chemical propertiea.

STANDARD 42"
CUPOLA BLOCKS

Fireciay
Dimensions of all Blocks
Qutside Chord approx. .. 9  inches
Radial Dimension... .. .. 414 inches
Height . .. .. .... .. 4 inches
Dismeter in Inches Number of
Name of Inside Chiord Qutsiste Chord  ————mermeo s Blocks
Block in Inches in Inches Ioside Cutside Per Ring
27-36 6133 8 33 27 36 13
32-41 71y 913 32 41 14
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"STANDARD FIRECLAY BRICK SIZES

12”x & STRAIGHT* 13%2""x & STRAIGHT*
3 L ” 13‘,."12”X 67x 2‘,"’2”
1272 6"x 3 13‘,«-’1”3( 6~x3~

12°°%x 6" No. 1 WEDGE* 13%2""x 6" No. ¥ WEDGR*
127x 67x (37-233") 13457% 67x (37-233")
11°-0” Inside Radius 12°-413" Inside Radius

127% 6° Mo, 2 WEDGE® 33¥2""x 6" No. 2 WEDGE*
12"x 6"x (37-213") 13157x 67x (37-214")
5°-0" Inside Radius 5-7L5" Inside Radius

13V2"'x 6°° No. 3 WEDGE*
1385 "x 6% (372"
2°-37 Inside Risdius

12°°x 6" No. 3 WEDGE*
127x 67x (3727}
2-0” Inside Radius

OPEN HEARTH CHECKERS
9% 6"x 37 100 57x 415 "% 415" 1315 7x 415 %% 3‘

10,7 315" 37 13157k 4157x 37
13" 675 37

n'z x 67x 213

¢ Alau stansdnrd in silce back
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‘NDARD EIRECLAY BRICK SIZES

e
boomsl  buwd B

9" BUNG ARCH

9”x 414" (215723
7°-1%% Insxde Radms

13%"'x 6 No. 1 KEY
1389 "% (67.57) x 2157

13” "x (6”- 5"‘ x 3”‘
! 5’ 7"' ” Inside Radius

No. 105 8UNG ARCH
“x 4%4"x (37-274")
97x 414%x (37-2% ")

87" Insidc Radius

13%2"'x 6" No. 2 KEY
131," x (67435 "?” 131{/2
U' "x {6 ~4-’ "i x 3%

3 (;” Inside Radius

P pown e sy ey e e e

13" % 6" No. 3 KEY
13147z (6%.37 & 21457

H',.g”x (67.3"1 x 3"*
17-1145” Inside Radius

No. 103 BUNG ARCH

T

1315°x 415"x (37-2547)
2°-7445 % Inside Radius

No. 101 SQUARE BUNG
1325 %x 424"z 37
97x 445%x 37
* Also standard in silica brick -39




j o , o
STANDARD §” ﬁ
ROTARY KILN BLOCKS CURVEX CUPOLA BLOCHS
Fireclay E. E &’ LIMING
Dimensions of all Blocks Fireclay '
Quiside Chord approx. 9 inches v v o {
Radial Dimension . Yinches approx. 97 x 6" x 4 !
Thickness . 4 inches
Digmeter in Inches Numhcr of N
Neame of Inside Cliord Outaile Chord l. - Bioekd E 3 umber of Pieces Required Per Ring
Block in Inchics in Inches Innide Qutside Per Ring
Diameter No. per Diameter No. per L Diameter No. per
48-66 ﬁ‘g?il 9 a8 65 23 Inside Brickwork Ring |Inside Brickwark Ring nside Brickwork Ring
54-72 6459, 91y 54 72 25 :
60-78 61y, 9N 60 78 27 4707 18 6°-0” 26 §
66-84 7'g 93, 66 831 29 (3w ¢ '
72-90 7% 91, 72 99 31 +-3 19 6"-3 27 }
78-96 7135, 91y 78 96 33 E 26" 12 46" 20 66" 8 |
84-102 7 % 814 81 102 36 2°.9” 13 4'.9" 21 6-9” . E
90-108 774 88, 990 108 38 29
- L 15 96 1it 40 , *
96-114 7, 81 ) 307 14 5.0 22 7°-07 30
102-120 7 5a 8H 4, 102 120 12 . e )
108-126 744, 9 108 120 44 473 15 5-3 23 7°-3% 31
114-132 7453 9 114 132 40 36" 16 576" 24 76" 32
117135 7%, 915, 117 135 47 E g s on )
120-138 74y, 91, 120 138 8 3 17 579 25 8-0° 34
123-141 7 %a 91y 123 141 19
126-144 74 874 120 113 51 CUPCLA TAP-
132 150 AR 873 132 150 53 E AP-OUT BLOCKS
138156 77 87y, 138 156 55 {One and Two-Hole Types)
144-162 rLLI 8%, 144 162 57
150-168 7, 85 150 168 59 Hame A b
of in in
Block Inches Inches
CUPOLA SLAG HOLE BLOCK Cne Hole Type
g T-1-A 614 14
e m o Ba Tbae T-1-B 614 %
Block Inchrs inchies Inchry T-1-C . 6 1
S-1-A 1% 51 60 E T-1.D 534 14
S-1-B 2 51 60 T-1E 514 14
T-1.F 578 11y
MALLEABLE FURNACE Twe Hole Type
TAP-OUT BLOCK T-2-A 4 2]
9 x 72" » TV2" }igg 3!"2 l%
Tap-Out-1 with 3;” Tap s - »
Huole for Hand Laudles T-2.D 2% 14
Tup-Out-2 with 17 T T-2.E 2 1y .
ap-Out-2 with e TR 3 5
Hade fur Bull Ladles T-2.F 334 8
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EIRECLAY TILE AND SHAPES

SQUARE EDGE TILE

These are made in varicus
lengths, widths and thick-
nesses.

. SHIPLAP TiLE
Made in various sizes with
two sides lapped or as
shown four sides lapped.

BMARINE BOILER TILE

BLOW OFF PROTECTOR
TILE
(2 to set)

44

~~

TYPICAL FIRECLAY TILE AND 'Si;I(APES

BOILER DOOR ARCH TILE
AND SKEWBACKS
(3 pieces to set for 167, 18”7
and 20”7 doors)

SUSPENDED REAR ARCH TILE

BOILER ANCHOR TIHE OR
HOLDING TILE
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STANDARD SILICA BRICK SIZES
(CoJﬂnued)

STAMNDARD SILICA SRICHK SIZES

Muales Uumuu« of Rm;

Name Dancnssns Per Ring Lnside Oursicde

»

Silica brick are produced in 97x41."x21," series and
4”x4',"x3" series as shown in detail for ﬁreclay Imfk
on pages 32, 33, 34 and 35 mdu‘a(ul by aslensks( B

STANDARD 332" 24" x 3" SIZES

A x2V 5" series and s 1 3" ~
also standard in 97x6%;"x trasght ! x6"x3 Y
:)I:'héﬁy‘ ’?;;" series ‘pa(,s: 36, and sc)me: other sizes as No. 1 Asch ul”’xb X372 4, 1514 1 e” g2 e
38 and 39 which are marked by aster- No. 2 Arch u“"xo“xu” 2; ) 70 SaT o et
shown on pages 48 a1 No. J Asch 1345 %x6 " x(37-2%, KT 279 3o
isks (*1 and listed below. B . Na. I X Wedge 18%"x67x(3% 274~ 679 31787 547 0~
| e Disticter ul R N welke DT -ﬁn' T il iyes
. » ; ig 43 edge 2 x07x J i )
Name Dimensons Per Homw _Tnmide | Outside No. 3 Wedge 1314 7x67x(37.271 85 RS
. v aee No. | Key 1389 7xi6” 57ix4™ 85 13" 13 e”
STANDARD 12" z4%2" x 3" SIZES — No. 2 Key 1355 7%007 -4 3 "1k 3" 52 6 6% g3
— No. 3 Key L3 "xie” 47 ” 29 274" 4 6”
N EY4 12 ¥ d - -
Straight 127x4%, %4 . w1 aeian 4w 0" STANDARD 1372 x 9 x 3+ SiZES
. PR T LAY 2 ' (L8 40 - R .
No. I X Wedge 127 :j,ﬁ::: 25'?~. 2 22007 2407 Straught 1385 x9"x 3%
No. | Wedge 127 4., i 3" 2n ) 15t 10707 20" No. I Aich n" “X9VxEET 20, 227 o' 6" 1&-0"
No. 2 Wedge 12 "4,,;.,‘“ 27 76 450" W0 No. 2 Arch 1345797 x1 4" z!,, ) 13 7767 g "
No. 3 Wedge * e e+ No. 3 Arch uﬂ, X97xi3” 27 57 30" e
o g o o No. 1-X Wedge 13%"x97x13" 2’ a1y 5178% 54 0~
STANDARD 12" x 6" x 3" SIZES - No. | Wedge 1394 "x9"x(3". 24370 140 24997 27" 0"
No. 2 Wedge 1 W “x47x{3”". 2” - 170 113" 136"
Stiaight 127267237 No. 3 Wedge n'»’ XY x(3” 2" 85 67 697
“ats S P : W i A agpse T -
No. 1 Awch 127x07xi 3 ';;4‘;' B e R STANDARD 15" x 6" x 3" $IZES
h LR ITR It A - M L o reeas = B T S P
No. 2 Arch B g w207 4 Straight 15"%6"x3"
No. 3 Arch ) g " d6' 67 4R 07 No. 1-X Wedge 15“x6%x(37 27 N “y 754 S7° 6" ob’ 0"
No. 1 X Wedge 127267x(37 245 ‘;:,'2 22.0% 29 6" No. | Wedge  15"x6"x(3" 24, % 177 267 30t "
No. 1 Wedge  127x067x(37.2.5 0 151 10007 120" No. 2 Wedge  157x0"xi37-213" 189 126" 15 0"
No. 2 Wedge 127x6"x(37-2457 i oy No 3 3 Wedge 157x0s"x13" 27 9s 5°.0% 76"
, . L 7t 40" b o, @ e T
No. 3 Wedge :g i?;“gn.@%,;;a" 15; 220" 240" . STANDARD ﬁs £9"%3 $1ZES o
N 2 :?y 127x(6"-571x3" 76 10007 14 Straight 157x9"x3"
No. 2 Key o R . —— No. | X Wedge 15”x9"x(37-274" H¥] 57767 w0 u”
v o mes No. 1 Wedge 15"x9"x43" 2‘ 377 276" 00~
STANDARD 12" x ¢ 33_7 .sﬂ'gz;ﬁ_sw__ o No. 2 Wedge  157x9"x13” 2"" 18y 126" 15 0"
S T No. 3 Wedge  15"x9"x137-2%0 95 50 7e”
. L4 k4
Straight 12759753 ) s denn 48 o ,_§I;A,!§AQ_D__35" 6 x 3 _SIZES
YN L X 3 - e o i
No. X Wedge 1 v 2 ") sz 220" 2407 Straight 18"x6"x3 "
No. | Wedge 27x6"x(37-214") 151 10°-07 120 No. I X Wedge 18"26"x1.4” K 9U5 [0 B R & A Tt
No. 2 Wedge 1 ~"9,,"‘,‘ 2,,;‘ ’ Tt 40" 0 0 Na. 1 Wedge 18 x0"x( l" 2‘ “ 453 EE M D T A et
No. 3 Wedge  127x9"xl - R No. 2 Wedge  18%x6"x(3” 227 1570”14 07
o ) ES No. 3 Wedge 187x6: " x1. i" 4 [ R} [ el w0
o 1740 . P 2
- ... .. ~ STANDARD 13":"x4Y2"x3" SIZES STANDARD 18" x 9" x3" SIZES
Straght 13V, %4t s ” 9 0~ ﬁ;migl;; Wed :H:x‘)"x!l”e o .
) ' Vi 472347 114 83 : [ . . |- cdge I8 XY %037 27,7 U5 [TV A 7h "
Ne. 1 2“”:‘ ::. 2 :jnj ii, gl,?,". 57 397 467 No. 1 Wedge  18"x47x1i3” 21,7 453 RN LTI TR
No. 2 "_“ “,l it T (37.2%) 29 1’6" 237 No. 2 Wedge 18 %9 7% 3" 21,7 227 15707 18 6
::: : “:3‘: l'l‘-fz"x-"»‘fz"”—‘"""' 15 004357 11y, No. 3 Wedge 1870 " %0 4" 27, 113 o 0" 90"
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OTHER COMMON SILICA BRICK SIZES

Numsbier  [himmcter uf King

Nae 12mensions Per Bang Oisidde Eironde
=¥ x 22" SIZES
Straght O7x9x 8 5"
No. 3-X Wedge 9729722057281 227 13:—0: 15: u‘:
No. 1 Wedge 97%9"x{285,7- 115"y 91 467 b,'()”
No. 2 Wedge 97x9"x (21571147 57 2’3 3y
" x 9" x 3" SIZES
Straight 9"x9"x3"
No. 1 Weidge 9" xY97x(37-244 " 227 |6’:~b: !8:4):
No. 2 Wedge 97x%"x{3"-2L5"}) 113 7’~6~ ‘;)’.()‘v
No. 3 Wedge 97x9"x{3"-2") 57 30 1-6 7
3% & 4Y2" n2Va" SIZES
Straight 131472485, 2204 ”
No. 1 Asch 131572458, "x1214% 28" lo %:»3: S:M:
No. 2 Arch 13157 %414 "x{2157-1357y 38 l;‘)év 20"
No. 3 Acch 13347244, " x(245 717} 19 a0’-6 t 3”7

B3V 24%2" x 3" SIZES

LXK W 138572414, k{37273 "3 679 51°-97 547 67
No ) a'cd;;l B 3Pimxaihx(3m2hi7 340 2497 277 0"
No. 2 Wedge 1345 "x4%5 "x(37-2%,") 170 ll'-%: l,}:..t»:
No. 3 Wedge 1315 %x413 " x(37-271 85 6 69

21" 5 6" = 3" SIZES

Straight 21"26"x3”

P & - £ s
No. 1} X Wedge 21726"x(3%-2% ") W56 8O0 B4 07
No. | Wedge 21"x6"x(37-23% ") 528 38i-ﬁ' 421»0"
No. 2 Wedge 21%x6%xi3%-2Y45 ") 264 17’»6' 2I’»(la
No. 3 Wedge 21”26 %3721 132 7-07 106

21" x 9 x 3" S0ZES

Straight 21°x9"x3"

No. 1-X Wedge 217x9"xi37-213") 1056 30:'6: 33:4):
No. 1 Wedge 217x9%x{37-234 ") 528 d’-6 42°-0
No. 2 Wedge 217" x9"x(37 215" 264 l7'~6: 2!;0:
No. 3 Wedge 217x9"x{3"7-2”} 132 70 10°-6
48
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REFRACTORY CONSTRUCTION DATA

ssn_nqa,as'segs REFRACTORY MATERIALS

In estunating brick quantities for refractory con-
struction using standard brick the following net amounts
will be useful. Added allowances should be made for ex-
pansion joints, breakage, cutting, and mortar joints.

Thivknén Required Mumber of 8rick

of Wald L2 2 LIPS LEMd 9'x4' ;" 'n 3"
Tosg e of wall 2" 36
¥ sy Bt of wall 47 30
s [ of wall 4147 6 4 S 4
1 3q. ft. of wall 9” iz 8 107
1 sq. ft. of wall 1345, 19 2 16 ¢
1 cu. ft. of wail 17 1 14 2

Volusne of 1690 standard brick 58 6 ou. ft. 70 3 cu. fu.

1 cu. ft. of fireclay brick weighs 120-140 pounds.

1 cu. fi. of silica brick weighs 105-126 pounds.

To allow a sufficient number of extra brick of standard
sizes for speedy and sound construction it is suggested
that the following quantities be ordered along with
the net amount.

_FOR BREAKAGE AND CUTTING

Net Amounts Extra Picces
Up to 259 1097
251-1.500 5%
1,501-5,000 3 ’};,
Over 5,000 29

WEIGHT OF SPECIALTIES

Conditinn Pouends pet

Name Type As Shipped Cu. Fr.
NARCO SUPER 505 Plastie Wet 145
NARCO 545 . Plastic Wet 135
NARCOLINE Plastic Wet 145
NARCHROME PLASTIC

REFRACTORY Plastic Wet 125
NARCHROME CAST-

ABLE REFRACTORY Castable Dry 185
NARCO HEARTH Castable Dry 120
NARCO BAFFLEMIX Caatable Dsy 116
NARCOCRETE . Castable Dry 70
NARCOLITE Castable Dey 50

From 360 te 450 pounds of air-set high temperature
mortar is sufficient 10 lay 1000 standard 9-inch brick.

From 250 to 400 pounds of heat-set high temperature
mortar is sufficient to lay 1000 standard 9-inch brick.

From 250 to 450 pounds of fire clay is sufficient to lay
10600 standard 9-inch brick.
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BRICKWORE CONSTRUCTION

Farnace structures requining a refractory lining are
designed and constructed for the most efficient service.
To wutilize gowd design, careful attention to refractory
construction is required. Such construction is a highly
specialized and gkilled trade and should be entrusted
only to experienced FIRE BRICK masons.

To operate efficiently, a furnace wall should be con-
structed to meet the following somewhat confliciing re-
quirements as far as is practical:

1. The strongest possible bond or tie across
joints and through the wall,

2. A construction as airtight as possible,

3. Provision for removing and rebuilding the
inside brick courses on the hot face as easily
as possible and with the least disturbance o
the rest of the wall, and

4. Provision for relieving the fluciuating ex-
pansion strains by allowing proper expansion
joints.

The determining factor in meeting the first three re-
quirements is the type of bomd used and the soundness of
the brick laying. The type of expansion joint is not de-
pendent on the kind of bond used.

HASCKRY BOKDS

On the opposite page are illustrations of some standard
masonsy bonds. The wall thickness and type of bond is
determined by service conditions present and load due
to the height of the wall. To achieve maximum strength
plus an airtight or gastight wall, it is important to stag-
ger vertical joints.

The alternate header and stretcher bond is good prac-
tice and probably the most common. The only reason for
departing from such a bond is to reduce the difficulty of
repairing some portions of the furnace walls that require
attention previocus to the remainder of the furnace.
Under such circumsiances a compromise is advisable
using three, four or five headers 1o one stretcher course.
Once the arrangement of headers to stretchers on the
furnace face is established, the same cross bond carries
systematically through the wall for walls of any thick-
ness and repeats itself a2 regular intervals.

50

TYPICAL BMASOMNRY BONDS

9 IHCE WALL

(B4~ IR Wil

18— IHCH wWati

51




BRICKWORK CONSTRUCTION

(Continued!

EXPANSION JOINTS

One of the imporiant considerations in designing and
constructing finnaces is that the brickwork expands amd
contracts due to heating and ccoling. Severe fluctuating
stresses are often developed as the temperature inside
the furnace rises and falls. This is supplemented by the
steep temperature gradient usually present in furnaces
whereby the hot face expands more than the cooler parts
of the brickwork. It should be noted that this expansion
takes place both horizontally and vertically.

Provision for vertical expansion, except in high walls,
is easily made by leaving the wall free to expand upward
without encountering boiler drums, piping or other
structural members. Vertical contraction during subse-
quent cooling takes care of itself when the wall setiles.

There are two common types of expansion joints for
horizontal movement as shown on the opposite page. The
“Staggered"”’ or “Broken” type has the open joints stag-
gered at adjoining courses. This type is perhaps simpler
and easier to construct as it requires no large 9 inch
straights or cutting and Hitting. This type also resultsin a
minimum weakening of the wall at the expansion joints.
The “Straight” or “Vertical’” type with no overlapping
headers, allows the wall sections to expand and contract
with a greater freedom which results in a minimum of
buckling on the inside brick courses. As the ability to
open and close casily is the expansion joint's main
requisite, the free movemient of the *Straight” type
probably outweighs any disadvantages.

In practice, expansion jeints are usually constiructed
to provide for double the expansion that will cccur on
the firat heating. This allows for any accidental filling of
the expansion joints by mortar, dust, or materials
charged inte the furnace during operation. To keep
joints clean, they are usually packed with a combustible
or compressible filler during construction.

There is a large variety of expansion joints used for
corners, joining auxiliary walls and separating zones of
different temperatures. Shown are examples that are
generally considered good practice.
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TYPICAL EXPANSION JOINTS
|

[ TRAIGHT OR VERIICAL Y¥PE

STAGGERED 0% BRONEX Tvee

Ad

W

at

EXAMPLE OF AR AUEILIARY WALL
AND CORKER JOINT
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STANDARD SKEWBACKS SPECIAL SKEWBACKS

For Arches with lncluded Angle of 48 Degreas
‘)

SHEWS BUIT WETH STANDARD BRICK

foe
ARCH 434" FmIgK

Rise 1.6UB” per f1. of apan

for for
ARCH 4% THICK ARCH 4% TRICK
Rise 1147 per ft. of span Rise 23,7 pev 0. of span
Skew consists of Skew consists of
1 %7 2-Inch Brick 2457 1-97 48" Siile Skew 24"
1-9” Featheredge }Sclics 2-97 48" End Skews Sé?ies
1-97 Soap Brick

dar
ARCH 97 THICK

for Rise 1.608” per ft. of span

ARCH 977 THICK
Rise 2%" per (v of span
Skew consisis of
297 48" End Skews 214"

297 44" Swde Skewsjg ?t
1-9” Suap Brick lScncs

SPECIAL IHAWBACKS

for
ARBCH 327 THICK
Rise 1.0087 per ft. of spap

fer fer
ARCH 2% THICK ARCH ¢ THICK
Rise 2” per ft. of span Rise 2% per ft. of span

dar
ARCH 3% THICKH

Ruse L.608” pec ft. of span

for
ARCH 9" THICH

Rise 1147 per ft. ol span
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Skewbacks are masenry units with an inclined face
from which an airch is sprung. As illustrated, a single
special shape may be used, or a combination of standard
brick sizes may be laid up 1o form the skewback. The one-
piece skewbacks are stronger and are generally used for
arches of jonger spans. The important reguirements for
skewbacks are high strengih and good bearing on the
sidewalls.

The skewback receives the full thrust of the arch which
includes a downward thrust exerted by the weight of the
arch as well as an cutward thrust on the sidewall. Support
of the arch is usually made by steelwork consisting of
angles or channels on which the skews rest. These angles
and channels are held in place by buckstays generally
connected by tie-rads with provisions for adjustment as
the furnace temperature rises and falls. If structural steel
is not used, the sidewall must be constructed 1o receive
the entire thrust of the arch.

When steelwork is used, the line of thrust should fall
within the channel or angle to promote stability of the
arch. Skewbacks should be placed so they are protected
as much as possible from the destructive forces of the
furnace, a precaution which usually lengthens the life of
the skewback. To further protect the skewback, a
stretcher course should never be used directly below the
skewback.

Shown are two commonly used methods which are
considered good practice for holding skewbacks.
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ELEMENTS OF ARCHES

HEY TO SYMEOLS

S  Span of arch

H  Ruse of arch

R Outside radius of arch

AL - r laside radius of arch
— _ff‘h 34 x| T Thickness of arch

'\{/ =T7 ;Ly// A Quter arc length

t '/{/ o Enwner are leagth
AN . 8
H Central Angle

FORMULAS:
To find the rise when the radius and span are given:

H-r V., \4rr &2

To find the inside radius when the rise and span are
given;

Sz 4 4H:
r -
8H
To find the angle & when the radius and span are
given:
s

Sine 'y 0 =
2r
To find the arc lengths when the radius and central
angle are given:

Outer arc: Inner arc:
2% R 2Rr &
A = a4 =
3a0 360
VALUES FOR GIVEN RISES PER FOOT OF 3PAN

Rusc in Central Anglic & l).li%- of ¢ Skewback
Inches fnsnic? ——— Inaide? Outer nd  ~———emmoees =
Per  Ruidwe ia Part of Acc se laance Ascs X'is Y* e
Foot Factus Dregreca Circle Factus Favtus Fector Factos
wfSpsn X 8 =5 T =T xT

t 15417 37°50.9° 01051 10184 06606 03243 0.9400
1A 1.2521 47°4.4° 0.1308 10287 08216 03993 6.9168
18 1.0625 56"8.7' 0.1560 1.0412 0.9799 0.4706 0.8824
1.608 1.0004 60 0.0 0.1667 §.0472 00472 0.5000 0.B660
145 U.9301 65°2.5° 0.1807 1.0558 1.1352 0.5376 0.8432
2 08333 73°14.4° 0.2048 1.0725 1.2870 0.6000 08000
245 07644 #2°13.4° 0.2284 1.0913 1.4351 0.6575 0.7534
2302 0.7474 84°58.5° 0.2333 1.0959 1.4656 06090 07433
285 07042 90728.8° 0.2513 11120 1.5792 @718 07041
24 06n00  Y8°29.7° 0.2736 L1340 17191 0.7575 06528
l 1.0259 IU()"‘IE {)' 02952 1.1591 18546 98000 (¢ 6udd

‘inswde senliue, nssde arc, difference af auter and inemcs acs, 3 amed y ace
olitained by wmoltiplying the (actac in cech seapestive column withs S o T
whuachever applics.

For typeca) skewbea ks refer pagea 14, 54, 55 and 58
o 57




COMEBINATIONS TO FORM A ZUNG g ' COMBINATIONS TO FORM A RING
WITH TWO S1ZES OF BRICK WITH TWO SIZES OF BRICK
)

[. When both brick A and B are radial and outside
chords are equal (C 1 but inside chords are
unedgual,

OUTSIDE CHORD DIMENSIONS ~—
-, 3 —
2 - ., ;

* -
> D
v in.s . .
., g C ¢
v A Td SE
<~ [HSIDE CHORD DIMENSIGNS - {20y
¢ E

A A radial brick used with a straight or another radial bcick B,
which turns a larger citcle than A,
II. When brick B is a straight brick and brick A is

B A stisight brick or a radial brick which turns o Jarger ciicle .
radial, ¢ ~e and

than A, both A and B forming the sume thickness of avh T

25 0.2832T7

T The thickness of the meh formed by A amd B. i3 x . =
C The outside chord of lnick A, CE C E
¢ The outside chord of bick B = xC
{4) vy
C

E  The mside chord of bk A

e The inside chord of brick B

D Given outside diametes of desired ring.
HIL. When both brick A and B are radial and both chord

dimensions of A diifer from those of B,
(53} Cxicy = wD
6) Exijey = ®d

i
i

d  Gwven inside diameter of desied ring. E

G Outside dimmeter of ring formed by radial brick A aloue 3

I Number of brick A to luom @ ring of autside diamneter G.

;]
]
)
]
]
]
]
-
]

g Outside diameter of ring formed by brick B alone if it 55
radial.
|

1 Number of biick B 1o foan a ring of ontside diatetes g, - IV. When calculating a series of combinations the fol-
. lowing for fen 0
% Numbes of pmeces of bk A, used with brick B to forus a - g mulas are convenient:
ring of outside diameter I A Jig—-D)
y HNumber of picces of brwck B, used with brick A o form o (7 X = G
’
ring of cutside diameter 1. S 8
S  Total pumber of picces of brick A and bsick B to form o L (8) ) np G
ring of outside diameter 12 ¥
s g O
- h

59
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RADIAL BRICK FORMULAS

TS e

f Fi\\\ CIRCLE TVRE

- chz TP

KEY 7O SYMBOLS:

L] Yussde wrc wf cucle type brick K Outside sadiua of radial brck

A Outaide ate of cirele type frick o lne@dr dismictes of ring forined by
- . racdial berick

¢ Insicte chord of circle o wedge T Radial dimension of brick

type tuick

C  Outeide chord of curgle or wedyge

type bawk

# - Thewm, the included angle of brick

T - Pi- 31416

8 Totel number of a given rsadial
brick required to form e ring

' Insude rasdiue of radiel brick
FORMULAS:
rC rC 20T D T
[ = S - - =
r + T R C c C ¢
iry The Rec C C
C - R 2 = Sine ', & - or
T r 2R 27
360°
[y S .-
S —

TABLE FOR USE IN DESIGHING

RADIAL TYPE BRICK

If the outside chord of a radial brick is desived for a given nmnber
of pieces per sing, find the number of picces in column 1 and multiply
the corresponding sine of the half angle in column 2 by the outside

diameter of the ring.

If bLrick with an outside chord of approzimately 97 is desired,
find the diameter in column 3 that comies closest to the desired out-
side chameter. Then multiply the corresponding sine of the half
angle in column 2 by the desired outside diameter to obtain the
actual chord. The numnber of pieces to form a ring will be found in

columnl. e e e
§ Mo of D for
?’:ﬁ:‘f Sine of ‘)l")mCluirul qu'u‘l" Sme of 97 Clusdd
to Circle  Haif Angle n inchce to Corcle fimif Angic Inchics
[13] {2 431 u‘lt . (%3] i3
o "S“N ‘_53779 15 312 f 9 Ja202 26 314
6 . 50000 18 Goo (L] 30902 29 124
7 .43388 20 743 1 .28173 31 4945
8 .38268 23 518 12 N 255‘!12_”‘ ,lj 773
60 Table vontauesd ua e 8t puge

i
[

!
- |

e T i T e T o T e |

|

i
"
y
lJ

]

é

y

]
]
]

]
]

4

FoT

I

TABLE FOR USE IN DESIGNING

RADIAL TYPE BRICK (Concluded)

N of I;ué }m No. of - Din. for
Biwk Suze of 2" Chord, Brick Sine of 9" Chand,
to Cucle  Half Angle  in Inches to Citcle  Half Angle  ia fnches
o 12} [B]] (2] (] i3
i3 23932 37 607 || 57 05508 163 399
14 22252 40 446 S8 05414 166 234
15 20791 43 288 59 05322 o9 109
16 19509 46 133 b 05234 171 953
17 18375 48 980 o1 05147 174 859
18 17365 51 828 62 05065 177 690
19 16459 54 681 63 849485 180 542
20 15643 57 534 b4 04907 183 411
21 14904 650 386 (i} 04832 186 258
22 14238 63 242 . 06 04758 189 155
23 13616 a6 uv9 : 67 04687 192 020
24 13053 68 950 68 04618 194 890
25 12533 7t 810 69 04552 197 715
26 12054 74 664 70 04486 200 624
2?7 11609 77 520 ! 7 04423 203 482
28 11197 80 379 i 72 04362 206 327
29 10812 83 241 73 04342 209 205
30 10453 86 100 74 042443 212 064
31 10117 88 959 75 04188 214 900
32 09802 91 818 i 76 04132 217 812
33 09506 44 677 77 04079 220 642
34 09227 97.540 78 04927 223 491
a5 08964 100 402 79 03975 226 415
36 08716 103 258 } 1] 03926 229 241
< — i T -
37 GEAB81 106 120 ;81 (3878 232 078
kt.] 08258 108 985 T B2 03430 234 947
39 080437 111 843 ., 83 03784 237 844
40 07846 114.708 ; 84 03739 240 706
41 07655 117 570 A 11 03695 243 572
42 07473 120 434 86 03652 246 440
43 07299 123 305 87 .03610 249 307
44 07134 126 156 48 03569 252 171
45 06976 129 014 H9 0352% 255 030
46 04825 131 868 90 03490 257 8BB0
47 06680 134 731 91 03452 260 714
18 06540 137 61:‘5 92 03414 2().'? 620
49 06407 140 471 91 03377 266 509
50 46279 143 33s 494 03341 269 380
51 doisSe 146 149 95 03306 272 232
52 06038 149 056 96 03272 275 061
53 05924 151 924 @7 03238 277 999
54 05815 15¢ 772 vy 03205 289 811
55 095749 157 646 49 03173 283 643
56 05607 160 514 100 03141 285 534
al




445" LINING— ARCH BRICK
9” x 4%" x 3" or 134" x 444" x 37

415" LINING — ARCH BRICK

" % 414" % T12” or 134" » 4147 x 25"

by B oed e

Nugssters Reguieed Per R E 7 i ed B
B e | e T
0 , . nai 4 Noe. 3 P 2 Mo
Brickwark Arch Arah Atch Steaighit Terel litlsi_(lw;xk . A:’ch A:cln A:c:!l . Aidt Straight Fotal
o' 6" 19 19 | 0. 4%% 1S o
o 3 - | e " i3
o 17” ::7; Ss 21 -_4,11’;_5::“.-_muw--m,,l. — e 15
8" 22 U b 13 3 16
-9 15 8 23 0. 77 12 5 17
0107 14 10 2 0- 8”7 11 7 18
ST R 13 13 26 ] o 9” 10 9 19
AT 12 s 5 0’10 8 12 20
A T 18 % L o1 d4 23
|:v 27 4 20 29 - 07 6 16 . 22
[ 8 23 31 ‘ v 5 18 : 23
14" 7 25 32 : - 27 1 20 24
-5 5 28 33 E : 47 4 22 25
oy 4 30 -4 3 24 27
77 3 33 §Z ' — 52 ! 21 24
I 8 2 35 3 V- 67 29 .29
. g” poe 8 1 9” 25 7 32
110 36 3 39 20 22 14 45
111" 36 5 1 2 37 14 19 i8
70" 3 3 _ 2 2 0” 16 5 41
2. 37 3 ts - 1 o TRT 18
. ) 2. 19 g :
79" 23 30 53 Fobe ! I 3
307 19 i8 57 L 3 i >
3 3”7 15 16 ol —3 2 2l Az
P 1 53 3 1o, 34 o 60
I . o : z# 50 13 63
o - o” 47 19 60
4. 3" ! ;’2 I KL 20 72
L : 50 11 32 73
76 4 5. 37 18 38 76
570" 76 3T 5. 6" . ;
6 45 44 79
5 g' 76 19 L 32 50 82
6 07 76 26 = 8- 07 28 57 85
),~ 6’ 7(» 34 8- 67 22 70 . 92
707 74 41 » 7- 0" 16 82 98
7'. 6‘_ 76 49 L1760 10 94.. 104
8- 0 76 56 - 8- 07 3 107 110
8. 6% 76 64 8 3" 113 i
T i T 1) B g 6" 113 4 17
o 6" 76 79 " 113 10 123
“):, 0: 76 87 - - 9:. b.: pmr s mm - e + B o x - 111-.5_.,-« 1u »..._...JZQ-__.
!0. 6 76 94 3 10°- 0# i3 22 115
e 78 i02 10°- 6 13 29 142
0 6" 76 109 i - u: 13 35 148
12 0” 70 17 B0 ¥ SCN 113 -4 154
12'- 0" 76 124 - 1 i3 8 tol
.2 2 6 13 54 107
13%. 0" 76 132 13 0~ (FR] 60 173
13- 6 76 139 — 1. n”
13 o 4 137 B % SN [ N ¥ S [111] 179
B _ FE 113 73 186
62 63
) ot




i honetes

Pasntios Kequired Per Ring

415" LINING —CIRCLE BRICK
9" x 4157 x T4a” or 97 x 414" x 37

44" LINING —CIRCLE BRICK

9 x 414" x 28" o1 9” x 414" x 3" — Concluded

Number Reyuited Per Ring

Continnerd on Deel pege

i A6 4% 72 8y
lilii?l:'v.f"ruk ("iiu"lr Ciu’ltm {.:ll&lf
2 0
21" 2
g 3
3” 9 4
37 8 [
- 87 7 7
0" 6 8
77 6 9
- 8" 4 1
- 9" 3 12
2°-107 3 13
2117 1 15
B f ie
| I 15
- 27 13
3" 12
47 13
- 87 9
- 67 8
-7 7
- 8" [
.oy 4
107 4
317 2
0”
41"
5". 2”
4 3"
47 47
“;" Su
- 6"
41« 7‘!
4. 8"
4~ 9"
4"'0”
411" R e
- O”M_ .
- 17 4
. 2* &
- 3" 9
5. 47 11
. 8% 13
- 6" is
- 77 17
. 87 19
. 9" 22
s-10” 24
S1 226

ll;ameler
neide 84 9% 8 117
B kwark Cicele Cucle ‘é?r;lf‘ Totad
o' 0" ;
- 1" ] '2“
o p 29
o2 o 2%
h ",, g 30
h’» i,, it 30
G- 3 ,l" 30
6 6" 17 R3]
()!- 7” 20 kY]
gi- B” 9 22 3
; 9" 7 25 32
!)'-IO” 4 28 32
611 2 30 32
7:» 0: 32 32
71 24 33
7. 27 26 a3
» -
7'~ 3 23 KL
7'~ 47 20 34
7. 8" 17 35
- 67 14 35
7' 7: 11 35
7!' 8” 8 36
710" 2 3
’» 36
77117 37
8 0: 37
8’» l” 7 37
ﬂ’- 2~ 10 38
8’~ 3" 13 38
8- 4” 15 39
L 19 39
8:~ 6: 21 39
ﬂ'~ 7~ 24 10
8; 8” 27 40
8'— 94 39 40
8 lﬂ’ 33 11
-1 36 11
9:u 0: 41 N 11
glv 1" 41 1 42
9; 2” n 5 42
9‘- 3~ 34 8 42
9 4° 30 13 43
..#_2,...5....., I 27 16 43
9:- b: 23 20 43
9" 7” 20 24 +
9; ﬂv 16 23 +4
9‘. 9" 13 31 ER
9.1 9 36 15
10°- o~ 45 45




Mmoo

E 6" LINING— ARCH BRICK
127 ¢ 67 x 37 or 13147 x 67 x 3"

415" LINING—9-INCH CuPOLA Brocks [

-

- Numibse: Beguinesd Fer Ring E 35t Nuler Krguired Pes Rug
Dl'::::;:" A - . tamnde N 3 No. 2 Ne 1 )
rich ootk < n E F G [ 1S PPN | Eickwork Arch Asch Asch Steaight . sl
e e ' 20" 38 38
14 9 Y 203" 35 o 11
26" 31 1.3 44
16" i 4 ™ E 297 29 19 48
L}
1’ 11 1 36 26 25 51
33" 22 32 54
E 3 6® 19 3 57
et e e - - - 397 16 49 60
e 40 13 50 63
2.0 6 & 12 E 4737 9 57 . ob
. . 407 7 63 . 70
2-3 i3 13 ' 4°.9” L 69 . 73
2° 6" 14 4 50" 76 . 76
573" . 72 7 74
e e+ et e i+ e .. ' 5 6" 69 13 . 81
597 of 14 . 85
K o 10 io E 00" . 63 25 . s
» -3 , 80 32 92
347 i7 . 17 o-6" S7 38 95
697 . 54 44 98
36" [E] 4 8 E .. - -
7°-07 51 50 . 1
I e ~ 737 47 57 104
76" . 14 63 . 107
779" . 41 64 . 11
{07 5 s 20 o e
' 8-07 38 75 113
43" 21 21 #-3" : 5 82 117
B-67 32 88 120
! 46" 14 a 22 ] 8'-9” 29 94 . 123
907 . 25 Vi . 120
E 9.3 .- 22 K7 . 129
" 4.6 .o 19 B R] 132 ;
5' 9 . 24 24 g-97 . 16 1y . 135 .
56" 12 s 27 0" . i3 126 134
10°-3% . 10 132 142
10°-6° . 7 138 .. 145
10°-97 o 4 145 . 148
60" . . . 229 10" S 158 e 51
j 116" .o 151 6 157
617 29 249 1207 L 151 13 1604
1267 e 151 19 170

&7

a6




6" LINING

ROTARY KILN OR CUPOLA BLOCKS
G” x 6" x £”

Nunber Requited Per Riog

Ihasnirics —e om e [,
Losudc J042 o048 4254 4B 6O 5466 60-72 6678 Toiw
Brivkwink
26" 15 i5
29" 8 8 ib
30 17 17
33" B 1) 18
367 19 19
397 9 it 20
30" 21 21
4" 3" 16 12 22
46" 23 23
197 13 i1 24
5707 25 25
5 3" 14 12 26
56" 27 27
6578 72.84 T8 % B4 90 40-102 96-108 1062-50+4
5°-97 16 12 2
6’-6” 29 29
0°-37 18 12 Ju
06" 31 31
h' 9~ 19 i3 32
7" 0" 33 33
7-3” 1) 19 35
76" 36 36
797 17 20 37
80" 38 RS
#-37 22 87 39
8-6" 46 40
802544 114-126 123-135
194 120 120 132 i26-138
8-9° 22 i% Bl
90" 42 42
93" 24 19 43
% 6" 44 44
(VA R U] 45
' u” 40 40
10 3" 47 47
10° 67 48 48
hi

o B
m—dﬁw_ﬁmm

"'@—J

6" LINING —FLAT BACK ARCH BRICK

Nuinbe: Reguised e Rang

Inasscics
Inaide

No 2 FH.A. Ne } FHA

F.B. Straght

Hockwork [RPTSSTR IO ST I T8 S K LIFAEY SEIS . f T Y ¥ 17/ Totel
147 26 . 26
17-8" 22 5 27
1’-97 16 14 Ju
2'-0” 11 22 33
2.3 5 30 35
267 34 38
30" 38 8 . 46
36" 38 is 53
4°-0" 34 23 61
476" 38 30 1.4
507 3 38 76
56" 34 45 83
[ i 38 53 91
06" 38 &0 9%
770" R1.] o8 ju6
7767 38 75 113
8-0” 38 a3 121
867 g 91 129
90" 38 a8 Lib
[ a8 106 144
007 34 113 151
16°-86” 34 121 159
110" 38 128 106
167 38 136 174
12-0" 38 143 183
12°-6" k1] 151 189
137-0” 38 158 190

4




9" LINING—WEDGE BRICK
C 9"k 4" x 227, 97 x 6%” x 2" or

o s o i 9" LINING —WEDGE BRICK

9 x 4147 x 37, 9% x 634" x 3" o1
b 9" =9 x3”

" "Number Reqguired Per Ring

Dhameier

Tuside Ne. 2 No.¥  Ne I'¥ 777 7T Tl talde ran be used also for 134, x 97 2 3" arch bk by substituting
Brickwork Wedge Woeilge Wedge Straight Tatal Neo. 1, 2, and 3 asch brck for the conrespanding wedge brick
2°.3% 57 .—5?_- TTTT T pmmmmm——— 57 b T - Numb;r Reguiced Per R}HE.__,,-_.__,_._,_-_
2:4 (!u 5' lU 3 9)' smeter e e - . e - - v h e —— PR
, Loard No. 3 No. 2 No 1
2°.9% 44 20 . . 2] Bli«'?;.\:rfuk W:«lur We:lge W:ﬂlue Seraight Tutel
“--—“ LO% L anatmemeiel A () R . 68 . - P i = =
¥-07 38 3 30" §7 T . 57
33 32 40 - 72 P w
N e » 76 33 54 6 . o0
36 25 51 33,
B b T 8
1 ot & 70 S 83 Lo ; :
1.3 6 81 87 30" 44 26 v . 70
4°-6* [} 4] 43" 41 32 . 73
3 9” 88 7 95 46" 38 38 . . 76
L e 13 . - - 19 35 ““44 o . 7 79
5°.3% 83 19 102 ST 3T T E{ . ¥
56" 81 25 106 5.3 28 57 -85
5 g 78 32 1y 5 0" 25 63 84
T e 75 38—~ i 113~ 597 22 0‘“70 L - 92
03" 73 44 117 60" 157 76 45
66" 71 50 121 03" 16 82 48
6’9" 08 57 : 125 v'-6" 13 48 101
S L Lann Il L B 129 69" 10 94
7°.3% 63 69 132 e T8 T T T o 107
7'-6" 60 76 136 7-3% 3 107 110
797 58 82 140 70" 113 13
egrgE T T T TTTTTTTRETTTT B T L - 144 .g” . 1o 7 o7
83" 53 94 . 147 80F 107 13 120
8-6" . 50 101 151 8 3" 104 19 123
8 9" a8 107 : 155 86" 161 25 126
Q" 7 T 46 T 113 . 139 8.9 a7 32 129
9.3 a3 126 163 I P Y T gy o e e
96" 40 126 166 3(;., ;f 4": {§§
99" 38 132 170 96" 88 51 139
T LA -~ 35 139 174 997 85 57 142
10°-6" 30 151 181 D v L .
e T s
16" 2 176 190 1°-0” 69 88 157
12°-0” 15 189 304 1n'-6” . 63 101 164
L ~ o et ettt At S L - .
12, 1 o e 12'-0” 57 113 : 170
13,.'6., 227 227 12°-6”7 50 126 176
130" 44 139 183
14’-0” 23; 2; 234 136" 38 151 189
15707 2 M 147.0" 32 183 ' 195
16°-0 227 37 264 o g ‘ p
| s A i
3 18°-0* 227 67 291 15" 0* 14 201 214
19°-0" 227 83 Jio e nm - . .
20°- 0" ] 227 98 325 |¢)’<08 & Z!'I ?IU
21°-6° o . 227 113 140 lh,"’# 226 . 226
2! R 227 128 155 17°-0 220 7 233
220 S 17° 6 220 13 239
whe® T 22 19 245
70 T )
71




Ehumetes

9" LINING—KEY BRICK

Nusbies Requused Per Ring

9" x 414" x 214" or 9 x 404" x 37

Inzaicie MHa. 4 e, 3 No. 2 B )

Brickwark Key Key Key Key Straight Totul
| B 26 5 26
20" 17 L3 K
267 Y 25 34
3 0” 38 ) 38
36" 29 13 42
4" 6~ 21 25 46
4'-6% 13 38 51
5 0" 9 51 55
57-3* 57 57
56" 55 4 59
6 0* 50 13 63
o' 6" 16 21 67
770" 42 3¢ 72
76" 38 38 76
8 0~ 34 40 80
8-6" 29 55 84
o’ 0”7 25 63 88
9.6~ 21 72 93

10°-0” 17 80 97

10°-6" 13 84 101

11°-0” 9 90 105

11°-6" 4 105 109

12°.0*% 113 113

12-6” (K] 5 118

13°-0" 113 9 12277

136" 113 13 120

140" 113 17 130

146" 113 21 134

i5-6* 113 26 1397

15°-6" 113 30 143

16-0* 113 34 147

16° 6~ IR 8 151

177067 TN Tar 1557

17-6* 113 47 160

18°-0~ 113 St 164

186" 113 5SS 168

T ™ TN T T TS Ty 7

19° 6 13 b3 176

20°-0* 113 n8 181

20°-6~ 113 72 185

21707 13 76 ~IBG

21' 0~ 113 B4 193

22°-0* 113 84 197

226" 113 Hy 201

23707 113 B X R [

236" 13 97 210

29" 4* 113 101 214

24°.6” 113 105 218

25707 T3 1049 777

72

v BEEE R
(WS R W R VS R

|
| boud | Wmmad |

-

|
T

D e W S

R P pem g peem g e

.
I

9" LINING—KEY BRICK
€7 % 6" x 2" 01 97 x 67 x 3"

Inmeacter

Numbeer Respaired Ber Vng

liu 1)

frnande Nao. 3 No, 2
Bickwask Hey Key Key Straight Testml
e 19 19
2707 17 ) 22
Y- e” 15 n 20
3. 0" 13 16 29
3. 6" 11 21 32
4 0* 9 20 35
B T S 7 31 38
5 o 5 36 1
5 6% 2 42 44
6 07 48 48
6- 67 45 o 51
AN 41 13 54
7 6" 38 14 57
8- 0" 34 20 )
8- 6" 31 32 63
9. 0" 27 A9 [T
9 6" 24 46 70
19 0" 21 52 73
- 6 17 59 76
17 0~ 13 [ 79
1 6" 10 72 82
P2 0" 6 749 #s
12°- 6~ 3 85 88
12-10" 9 90
13- 0% 9 (7]
13- 0" 91 4 us
14 0 91 7 T
11 6~ - 91 10 10
isTaY %1 13 104
15 0~ 91 16 107
16°- 07 91 19 110
oo’ 1 | 22 113
7. 0* o 26 117
17 6” 21 29 120
18- o 91 32 123
w-er 9l 35 126
19" 0% 91 38 129
19°. 6" 91 11 132
20°- 07 91 44 135
w07 L L ] RN |- T 139
21 0* a9l 51 142
21 6" 41 54 145
20 o %1 57 148
2 u” o 4} 60 151
23 0" @) 63 154
23 6" 9t 66 157
247 6~ 91 70 101
2407 - I | 3 164
257 0" 91 76 167

IR ]




9" LINING
ROTARY KILN BLOCKS 9 x 9" x 47

Numbet Required Per Ring

j STV T Y]
Enside MGt 54 12 eb i b6 B4 7290 78 96 H4-10k  Tosel
Prickwork e o
4'-0” 23 23
43" il 13 24
46" . 25 25
T VX N L. NN ¥ AP 2
50" . 1 27
53" o .- 15 13 28
5°-6” 24 29
,_‘___.é;;‘l’f RSB I SN } .~.,...!>2.-..~- .lg-.. o eden - 10
o H° .. 3! 31
6'-3" . . 14 18 32
6°-6" L . 33 33
UL A T SO SN 35
LT e i e . 36 30
44-102 96114 108-126 i17-135
4o 108 192 120 114-132
7-3" 17 20 37
7°-6 .. 38 k1]
e 22 17 e . 39
.0 40 . au
8’3" 27 14 El]
oY 42 . 42
W B 18 IR
Y0¥ 14 . 44
93" 27 18 15
9.6 46 . 16
9 9” . 47 47
120-138 126 144 138-156 150-26H
123-141 132156 144-162
10707 a8 . .. 48
190°-37 . 49 .. 49
196" . . 51 .. 51
197 e - 14 k11 . .. 52
11707 . . 53 . . 53
11°-37 - 24 ki) 54
116" . . 55 . 55
Y97 34 22 . 56
12° 07 57 57
12°-3" 24 34 58
12° 67 va. 59 39

74

e

(-

b

e

»

-

-

1 P

Bl
e bl d

1
w B

P T T T

12" LINING—KEY BRICK
127« 6” x 2%5” or 12" x 6" x 3"

1
Diamteves MNusber Requiresd Per Ring ) -
Insitle No. 2 Y o
Brickework ; 2
rul wt:h Hey Key Strasght Totat
10°-0 76 . T T T T e T T
10°-6” 7 . i
2 7
11’ o* 0% 14 o o
16" 66 19 gg
120" 7763 s 8
126" 60 32 ‘ o
13°-0% 57 4 os
13-6” 54 + o8
14’-0” ~~———-5I-~-~--~ ERahel 7! Sass ki i e s 98—-;..‘—-.
196~ i 181
47 57
15:0% . 104
o 44 wd 107
:29'30 141 ) oY . 110
e TR T T
17°-0" ' 120
Jor 32 88 120
17°-6 29 94
“18°-0% - e o
25 101
- 413
22 107
19°.0% 12%
-0 19 113 132
19°-6 16 119 135
" 20°-0° o 397~
200 13 12§‘ 139
10 132
210" 142
;o 7 118 14S
21°-6 3 145
e M v
. lzl 1
230" 151 3 154
e 151 t 157
2407 o i5¢8 L 10 R i6l
n 151 13 164
390 151 16 167
25 u 151 19 17¢
20" 15l 22 173
Ly 151 25 176
I Igl 28 179
2 e 151 32 183
2 0 B5t 35 186
286 158 k] 189
29° 0 151 41 192
20" 6 151 44 195
) 151 47 198
307.0° 151
i 50 201
e 151 54 105
o 15} 57 208
e is1 60 11
32°-0 151
i 63 214
2. 151 §6 247
e 151 69 220
. 151 72 223




12" LINING — WEDGE BRICK
1271 415" « 37,127 4 6" x 3" or 12" x 9" x

Number Reqquired Per Ring

a.
i

[hmenctey E
Inaide No. 3 No. 2 No. 3 No. 1-X*

Brivkwork Wedge Wedge Wedge Wedge Streight Total
4 0" 76 , 76
- 6" (3] 14 82
5. 0" 63 25 8¢
5’ 6~ 57 R 9
& 0 51 50 P
[ 44 6.8 a7
76" 38 75 113
7. 6" 32 88 12
N 25 16} 6
8 " 19 [ ] 132
9. 0" 13 126 139
9. 6" 7 138 145
HUS (d 151 151
10°- 6~ 144 13 157
1. o~ 139 25 164

11 0" 132 J8 170

12- 0~ 120 50 176

12°- o~ 126 €3 183

13- 0”7 113 76 189

13- 67 107 B8 195

14~ 07 16 100 201

14- 67 45 113 208

18- 07 88 i26 214

15 &” 82 138 220

16°- 0~ 76 151 227

16" 6~ [ 164 233

17°- 0~ 63 176 239

17°- 6~ 57 188 2‘§§_

18- 6” 51 0 252

18- 6° 44 Z14 258

19°. 0% 38 226 264

19°- 67 32 239 e Q‘??! -

20° o~ 25 252 277

20°- 6" 19 204 283

21 0” 13 276 284

21°- 6" it 7 289 . w:{‘_Jb

22~ 0" 362 . 3oz

22’- 6~ 245 13 308

23 9" 289 26 315 E

23 " 283 38 _ . \!21 )

24°- ¢¥ 277 50 327

24°- 6" 270 63 333

25’- 0* 264 76 340 é

25°- 6”7 254 8R 346

26°- 0" 251 101 352

26" 6" . 245 114 359

76 Continued on neat page 3

12" LINING —WEDGE BRICK
4357 4 37,192 6" x 3" 0r 12" 5 9" 2 37
— Concluded

127 »

Inumecter

Number Reguired Per Ring

inside No. 3 No. 2 No. t No. 1. X
Biickwork Wedge Wedge Wedge Wedge Straight Totad
27°-6" 239 126 365
27°-6” 233 138 371
28°-0” 226 151 377
28'-6" 220 164 384
26°-0” 284 176 396
29°-6* 207 149 kDY
30-6* 202 201 403
30°-6" 195 214 409
3107 189 220 415
31'-6” 182 239 421
320" 176 252 428
326" 170 264 434
330" 163 277 LR
336" 154 289 47
3407 151 302 453
34-6" 143 314 139
35°.0 138 327 465
356" 132 340 472
36°-0° 126 352 478
36°-6” 119 365 484
37°.067 113 377 490
37°-6" 107 39¢ 147
38° 0~ 101 402 503
is’-6” 94 413 509
390" 48 428 516
396" 82 440 522
0°-0” To 452 528
40°-6" 09 363 333
410" 5l 478 541
41°-0" 57 490 547
42°.0" 50 503 553
A6l et 510 560
430" 34 528 S66
13607 32 546 572
449°-0” 25 553 . 578
L 19 566 . S8S
456" 13 578 591
45°-6" 6 591 597
46°-0” 604 604

B L T I S S U

47°-0" o 12 616
4767 604 18 622
38" 0~ 604 25 629
48" b” 604 31 635

*NOTE Tht Mo, 1-X chge " unmlunl 1 Sthisa Mnlenalo unly Fos Fucedluy
Maetesial, in the cree of diametera 21 wae vombinations of No § Wedge and
Straight brick., The quantity of Ko l Wedgr bk remeies constant at 0T
The quantity of Straight Lrick i determined by subtsactisng 382 from the quan
11y grven o the column “Totel

7
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Coutinuci oy nest page

i j Number Kes DR
v os Uimmeter psted Par Rung
3311"2 LlN'NG“‘"WEDGE BR'CK B lniide 5 Mo 3 No. 2 N ¥ No t X* ’
13], " 4..« "oy 3:,’ 131/&;9 6" x 3 o N '2';‘ \:“:i Wedge Wedge Wedge Wedge  Strmght _ 1utss
133" x 97 x 37 g E 28" ,i.« ] f:; ﬁﬁ 181
. § 3u7
Dismeter Nunber Requured Per Ring :::;: gu 1] 128(3 107 193
B ll};nle No. 3 Ne» 2 No. 1l No.l X* ’ 36707 g&ﬂ 119 s S99
i 2 ack woar k Wrdg:. ‘Wmlgr Wedge Wedge  Straight lutal 36767 ,27"' 132 40
vor 85 T g 310" o iz
50" 79 ' . s 36" 255 157 118
547 73 25 . u 320° T om e ... 4
I v T T S ; 104 E 32767 242 :gé Mt
66" 60 50 ) 110 - 33 0" 236 207 7
76" 54 63 17 336" 240 i
76" 47 76 123 34°0” s oy R SIS
g T AR T T T T 129 j 346" ..“'; 23 156
40" 35 100 135 35°.0% 10 b 162
90" 29 113 132 35%-6" w5 210 pr:
9 .67 22 126 . o 148 36707 oo - 198 o 0 4T3
100" Tl T s 366" oy B 481
10° 6" 10 151 161 370" 16¢ 335 Y
1n-e” 3 1o o7 ‘ 376" 179 4 4ud
113" 170 170 38°-0* oo “’“‘21 PSRN, |
1n-e” 167 6 173 386" :“ 333 566
TR T TTTTe0 T T 18 . i79 39%.0% lg‘l. 3 b
12267 154 32 ¥ 396" : 3s8 519
.8, 186 SRSV -+ MO ¥ ) 525 .
13°-¢ 148 4 192 4070 R
13°-6” 111 57 198 N 40'-6" :“f‘ 383 531
B 7 L0 A : T I 1 o 208" i J 41°-0” l:‘x; po 8
e ow vy 544
14-6 129 82 211 AE6T. L 129 121
15°-0” 123 94 217 42°-0" T " = - {1
15°-6" 116 107 223 e 4276 22 434 556
g T g - - e i g 117 446 563
1670 110 120 240 430 110 459 .
160~ 104 132 236 e A¥67 L L 104 471 B
1707 a7 145 242 A4°-6* e e e o324
17" 0° 9z 157 249 - 446" :93 484 582
18" 9" R TR b 7 255 45°-0” 4 23; o
18° o~ 79 182 261 - 456" ae . 79 521 o
19707 72 195 267 460" 2 e
196" 66 208 274 46°-6% b": g-“ - 647
20" 0" 60 220 280 47°-07 b pa ' 614
20" 6 53 233 286 17°-6" . . 54 572 ' o2t
21707 48 245 203 48°-0” e --- 626
26" a1 258 29% 486" " ggg 632
224" 35 270 105 49'.0" 1S 209 638
22° 6" i 283 311 196" ‘o 29 0622 631
23°.¢" 22 290 E“u 50°.0" s 22 .- 651
236" 16 308 324 50'-6" 16 235 - 657
24%-07 4 321 330 s51°-07 10 b617) aed
246" 4 333 337 51°-6" : 3 073 oly
24°.9” 310 330 179" 678 oy
25" 6" 330 7 344 527.0" 70 - u7y
2o 4 19 39 52" 0" : : 619 9 ons
26"-0" 324 ; sNL iy
26°-6" 318 3: ?‘23 "._“3:5 .z';hf““: 3(}:’::‘:::‘:-‘:::;!::1 i ‘:hun M;\cnu! oaly. Far Frelay
270" 311 57 368 ;‘;d Sun.hl brick. The quantity of No 1 Wc-lu::l;‘:;““ ‘l:;t:?::coo’ N'o 1 Wedge
276" 305 69 374 qu:u;?l‘:r:;-‘;:--‘::: Susight brick is determuined by ssbatractiog g:;';: - 3450
B the columen “ Total® om the
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13%" LINING-—KEY BRICK
13157 % 6" x 2%5" or 13%” x 6" x 3" E E

134" LINING—KEY BRICK
13‘/3” b4 6" " g',é" of is'/:" o 6" L3 3"’—Conc|uded

Dianteter -~ Number ?“’""'td Per Ring 1 Number Reguired Per Ring
Inaide No. 3 No. 2 No. 1 I Dimmetes .‘

Brickwaork Key Key Key Straight Tuotal E j B;ilcl;::udoerk ﬁ‘:y;l ::y ! l;?f’) ' Straight Totub
[ 29 . . . 29 16°.0" , 85 30 s
274" 25 7 s o 30 16'-6” 85 33 118
= : - i 17° ¢ 85 16 121
3o 23 i) . e I 176" .. . 85 39 124
“:. 3 21 14 _ 35 18°-0” S 43 128
3,00 19 18 . 37 186" , 85 46 131
+9 14 21 . 39 19°-0” 85 49 134
o 16 pX] g e 85 52 137
447 14 28 v 42 200" 85 55 140
16l 12 3 o 43 20°-6" 85 58 143
19 10 34 o 44 216" ) 85 61 146
s o B3 38 , - P 06" _ . 85 65 150
537 7 41 X . 48 22°.0% ] 85 68 153
56" 4 45 49 22°-6* 85 7 156
59" 3 48 51 23 ¢* 85 74 159

o 07 52 557 g E 236" 43 17 162
o 1" . 51 3 54 f 24°-07 85 . {i] 165
o 6" : a8 7 35 24°-6" 85 83 168
6’y : 46 n 57 25’ 0" 85 87 172
TR A 13 i6 it ey g 256" 85 490 178
773" o 41 20 6l ; 26°-07 . 85 93 178
7-0" 38 24 62 26°-6” 85 96 181
79~ 36 28 ) 64 27°-6" 85 94 184
80" ; 27°-6" . 85 102 187
’ -~ 33 32 - bs ] r » os lgo
8°-3 31 36 o7 280" . . 85 1
86~ 28 40 o8 ! 28°-6 #5 109 194
8-9” 26 44 70 29°-0" 85 12 197
o 0" — 296" #5 115 204
93~ E 2 n 30° 0* 85 1 204
96" 18 6 L ' 306" , 85 121 200
99" 16 o0 L 3r-o” 85 124 209
— 6 .80 T ' 31-6" s 122 212

10°-07 13 64 ~ 77 E E 32707 85 131 216

10737 11 68 79 32°-6" RS 134 219

1006 : 8 73 , 81 330" , 85 137 222

10°-9 . 5 77 . 82 ; hY 85 140 225

1 11°-07 e 3 81 . T 34°-0" #5 143 228

1°-3* 85 ) 85 1476 85 146 231

117" . 85 2 87 350" 85 149 234

1.9 85 3 88 156" 88 153 218

—yer T T — Ll 360" #S 156 41

120" s : o E } 36"-6" 85 159 244

136 o 8s 1n o6 37°-6" 85 162 247

136 . 85 14 4y 317-67 . 85 163 2511

140" 55 e = e 380" 85 168 253

14 6% ' 85 18 103 386" 85 171 256

150" 85 2 106 390" 85 175 200

15" 67 ) 8&s A 109 3967 #9 178 204

- 27 112 ' 40° 0" 85 181 260

81
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415" ARCH THICKNESS ~—~ ARCH BRICK

97 x 414" x 214" or 1334” x 4147 « 244"
1% Rise Per Foot of Span

=
Lo

L.

ALy ARCH THICKNESS — ARCH BRICK

9" x 4" x 3" or 13
145" Rise Per Foot of Span

lasiede

l/g L

4’;'!2" ®3”

T Numibey Required Per Courer

Ingede Nm:‘}f“ R“‘t‘,ind Fer f:i\:“ g Soman Ries Raddiua No &~ Nn.. 2 No. | . '_

Bpsans Rise Radius No. 1 No. ) Acls Al Arch Strasght Total

Asch Asch  Strmight  Total Tt o w T g T e o P .
e e e 1o 1%, 104 1 [

-0 154 -0ty 5 2 7 - l§’§~ 1. ";'& 3 3 t
1 13" LAC L T 5 2 a : j'f :7'3'” : ;2;1-;"“: j ; ;
g s IR N /8 - a1
l! zﬂ 1';:2 1‘ 2 s 4 4 ¥ 1 b/ . 57 2 5 ?
1°- 3 ],’s 1° 3I§I6 4 49 B - 1 5" 2.1851‘ 1- 6 .,IQ” 2 6 8
‘. o L4 l_ ” - .

R DT : ’ E SRR S S A [ 8

’ T . 4 .77 23" 1 LS 1 7 8
1 8" 215* 1.9 14~ 1 B 9
N ;, , 1 9 2% 110 3° 9 9

-6 24, I A 3 7 16 - ER VAT ORI TR T o 9 i 10
17" 2% 1 8 %" 2 8 16 P Y 2% 2 07, 8 2 10
1 8" 2%4" (R TR PA 2 8 10 e s o e m e - —
. e OO 2 0" 3 20 15" 8 2 19
17 9 25% 1.0 Yy, 8 10 1t - 2. 1* 3" 7. 3 ’n:" 8 3 n
[ 30 { L 244" 1°-10 $y” ] | 1)) it 2. 2” il';'ﬁ” 2. 3 58*' 7 4 1
r-n” 2% 260" 1 it 12 - 2. 3* 3%~ 2. 418, 7 4 n

2~ 4° k1% 27 5 337 7 5 12
r. 5" 354" 2. 614, & 6 12
20 i 3” - 11" 12 12 A S .
» » KAl v 7
- 37 3%Y 7 Al 12 1 13 .60 3T 2.7 L6 12
! ’ 2.7 3% 2 8% 6 7 13
- 67 33" 2.7 %” 12 3 15 2. 87 a3 210”7 5 8 13
b 45" 210 Y 12 4 o - 2. 8" 44 251 4, 5 8 13
§ 210" 457 3.0 ia' 5 4 14
21y a4y 318, 4 10

3. 0” AV, 3213”7 12 5 17 - . l“, e T o
g 2, # S A ¥ 057 324" 4 10 1E]
- i M 2 o 1" 47 ¥ 3% Y is
i'- " 54" 3-8 %7 12 u 20 FONP LI L A Y i$

3. 9" 555" 3113 12 9 21 3. 3* 413' 3. Sz:'lb” 3 12 15

- - - - 34 5" 3 o}aﬁ,: 3 13 16
;e | e :

& 0" 6° & 3" 12 " 22 ¥-s 51y 3 7% 2 34 16
3" 634 - 6 %" iz 1 23 3. & 5;.2 3-8 "*’,: 2 14 16
6" 6% 99 457 12 13 25 ; é” g;h §,~‘g'§:e” f :2 :;
¥’ ” - I3 - & p g - ; - 4
Y 7y 5 0%, 12 14 26 T.og%  she 3qp o 7 "

I 310”7 5457 4.0 R 18 18

£ » LG ¢ S

5. 0% 704" 5. 34" 12 i5 27 ¥ 51y 4. DY 18 i8
5. 3 7?’)‘” 5’ 6'9!5 12 16 28 4. 0" 6”7 4. 37 18 1 19
5. 6~ 845" 5.101," 12 18 30 4 3" 6" 4 0, 18 2 20
5. ¢~ 8%%” 6- 13" 12 19 3 467 0130 4L 99y 18 4

! ’ RIS 1 PLAN SO 1 18 4 22
oy » NV R 2 20 32 5. 0* 715" 5.3 4" ity 5 23

e e e ;u?zﬂ :2 2) 13 - 3% 7787 ST oYy 186 A
6’ 3 978 o' 1Y 5. 6 8"2’ 5“]0‘@" 18 7 25
6 6”7 934" 010 757 12 23 35 g Y 22 !

- 7] » e R 3: ] EM 6'- 1% i 8 26
e e = e - " 6. 0" G R T 18 9 27
82 83



4157 ARCH THICKN — K
4% ARCH THICKNESS — ARCH BRICK o R iy 3 ESS ARCH BRIC
x 4157 v 37 or 13157 x AV3" x 3

9 w 414" x 2147 or 1315”7 x 4247 & 214”7 1.608 Rise Per Foot of Span

i
| S—]

1.608” Rise Per Foot of Span (60° Cent:al Angle)
(60° Cantial Angle)
e e e T T it e e Ve T
Mumbes Reguised Per Course Yoside winber Requined Per Couie
Insude 7 Span Rise Radius Nu 3 Nu. 2 Nod
Bpen Riae Racdsas lxu '2 l’x«:-'l Straicht  Total J Arch Asrch Anh Stemght Votul
rch reh gh Lt O PR P
s l‘- 0-; l!,,/ji! l: Ou 3 2 o
R U 195, 1Toa” 6 1 7 - 1" 1337 | RO 4 3 7
o 14”7 R b 2 H I SO U - 27 3 4 7
” s w g b 37 ” 3” 3
12 1 Y I 2 5 4 ; - 1.4 gs‘u :' ﬁ' 4 ; z‘
- 3” 27 187 s + k4 35" 29, - 5" 2 b 8
3 Y !' 4!’ 4 S (’ ~ -
:’ 2 :231*” 15" 4 5 9 el 2y ¥ 67 26 8
- 7! . v 7: 275, 1-7” 2 7 G
. r.o8” 2“,,:.2 1’ 87 ! 4 9
1 07 2t4,” 16" 3 7 0 v-er 2o - 9" ] 8 9
o7t IR, 7" 3 7 10 Lot 2R 10 1oy 10
? 111 33, 1.1t 9 1 10
- 8 2114,% - 87 3 8 1 s . -

1 9" 214" 1. 9” 2 Y 1 » % Ll"f guzy" 3 (l)"' g ; :‘l,
1'-107 2%, 110" 2 10 12 r. 27 3.%’.:,, 2. 2~ 8 3 "
158 B It 3% r-n’ 1 n 12 E j 2. 3" 33" 2. 3" 8 3 1
. 24" 3 7‘4 2 4" 8 4 12
2 0” 315, 2. 0" 1 it 12 25 373 s 7 5 12
2. 1" 45,7 21" 1 12 13 26" 4';-;,: 2 67 7 5 12
2. 2* 3854,” 2. 2" 13 13 l’* 7” 4;“" 2' 7” 7 [ lf’
s, . . o . r-8 4, 2- 8 o ? 13
2°. 3 3 %% 2 3 13 1 14 7 9" 495” 2. g* 6 7 3
2. 67 11" 2- 6" 13 2 15 et 4%’ 210" 6 8 14
2.y~ 4 %," AT 13 1 it E 2 DA ¥ i ELI 211" 5 9 14
. 3.0 13,7 30" 5 16 1]
3. 0" 414, 3o 13 4 17 LI 43, RIS B 5 10 15
33" 5 15" 33" 13 6 1y 3 2; ) &u“ 327 4 i1 15
3 p o w g ; 3 20 43 5 7 ¥ 3 4 12 16
o6 5 % -6 13 z 347 sy~ 34 a2 16
J(» 9;: . !'}2” j’. 9-" !3 8 2[ _]’, 5” 5 1,2'; .5‘, sy 3 13 |6
3. 0" 3 14 17
1. 0" 67" 4 0" 14 ¥ 22 g 1 . 7" 2 1S 17
4. 3 o?74," 4 3" 13 13 24 y. 8" 2 15 17
4 6” 7 Uy*” Y 13 12 25 J; L' 2 16 18
4 9" 7 & 9" i3 01 20 | 3107 1 17 18
8 ] } 31 1 17 18
5. 0~ 41y, 5 0" 13 4 27 1 e i 18 i9
. 2 B o ¢ 4 1 19 19
$- 3 8N, 5 3 13 16 29 PO 19 18
5. b" 8, 5. 6” 13 17 RiH] i l 3. 3" 1o ' 26
5. 9~ LI Pt 5. 97 13 18 31 4. b7 14 2 21

. 5. 0" 19 4 23
- o~ g, 6 07 13 1Y 32 567 19 b 25
6 3" 10 4" o- 37 13 21 34 u 6 19 8 2?
6- 6" 1 2" 6 6”7 13 22 15 [ 19 Hil 2%

.4
£ 84
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Syrann

1 54

b

b3

2

. e B DD o e
-
Vo e N e
£

2 2”
2. 3"
7. 4"
2. 5"
7. 6"
2. 9"

D3 U

4 ',"2' 4

o

Hene

ARCH THICKNESS — ARCH BRICK

x 444" & 2347 or 13147

x 4%,

2" Rise Per Fool of Span

fnsnde
Radins

"

LT

1145,
o iy”
1oy
Uo25%,”
TR
K SV
1 4y,
1.5 14"
1ooelty,”
1

a ou Ly

™ 9'/2"

Mumbes Reguired Per Couine

N 2
Asch

8

L N B -

No. |
Acche

16

16
16
16
16

i6
16
16
16

16
16
ie

Sueaight

12
14
15
i6

Tetal

1
i
b
B
12
[ R]

i3
13
14
14
15
15
16
17

18
12
21
22

23
25
24
27

24
k1)
31
32

34
15
14

]
]
}
)
)
)
[
L
9
L.
L

=

-

=
L

L
[
L
L
[

-

415" ARCH THICKNESS — ARCH BRICK

0 » 415" x 3" or 13V4" x 4047 & 37
} 9 Rise Per Fool of Span

g3,
o
94y,

10"
IR0

| AR

Ingide
Radius

10°

1(,:‘3,”:
RN
l‘- ¢ /1”
-1y,
3

Humber Requued Per Cowree

. )
Arcts

- e VNN

Nu. 2 HNo. 1t
Acch  Arch Seraight Tatet

1 7
2 7
2 7
3 8
4 8
4 #
S 9
6 4
7 9
8 10
8 10
49 1t
10 u
10 11
I 12
12 12
t1 1 12
154 2 13
it 2 [R)
10 3 t3
io 3 I4
10 4 14
L] 5 14
9 1] 15
.} 7 1%
] 8 16
7 1¢ 17
[ 11 17
6 12 18
b 14 1%
4 15 19
3 17 20
3 18 21
2 20 22
i 21 22
1 22 43
23 23

23 1 4

23 3 P13}

23 5 28

23 7 30

.24



Al/fzu

(3

ARCH THICKNESS — ARCH BRICK
x 445" x 212" or 1314”7 x 414" x 2"
246" ° Rise Per Fooi of Span

Numibrer Requued Per Course

Ingnie - -
Sypun Hige Rll:;ms M. 8 No. 2 Nooi
— - Arch Arch Arch Slrnighi Testal
0- 6" 1357 41, 4 2 6
o 77 n;{,u 5 7y" 3 3 o
0" 4" 1y, Sy, 3 4 7
] 9 1 l‘,’c’u ()"}. 82 2 5 7
o107 1%, D" 2 5 7
6117 28” 814, 2 o 8
r.o” 2 ?it: a33,” i 7 8
1 1" 21',5,’ 91, 1 8 9
17 2 2 101%, 9 9
1’ 3" 2 %" 11 19,” 9 1 10
147 305, R 8 2 10
1’ 5" IR VA RO 2 9 7 3 10
1-6” 3,7 U Yy, 7 i 1
Ve 3N 1 2 7 4 13
1’ 8" 341,71 D 6 o i2
1’9" 414, 1. 3';{." 6 6 12
110" LSS U B g 6 7 13
- 43,7 1 S 3, [ 8 13
2 0" 4195," 1’ Sty 3 9 14
I 43%,7 1. 6114, 4 10 14
2’ 2° 5 1 7 1" 4 10 14
2. 3" SHe” 1- 8 3 12 15
2. 4" S 34Y - 8% 3 12 15
z'- 5" S %" 1 e 3 13 . 16
2 6" S 37 1107, 2 4 T
2. 17 1,7 17-11 5y, 2 15 17
2'- 8" 61" 11149~ ! 16 17
2’- 9* olly” 2. g~ 17 17
2’-10* 6174, 2. 11}, 18 18
2-11” 623," 2. 2 54,7 18 8
3. 0" 6293,  2°- 231%,” 18 1 19
3-1” 73, 2. 34, 18 1 19
3. 27 19,7 2. ey 18 2 20
3. 3 N 2- 5%, i8 2 20
3. 4" MY 2 589, 18 3 21
3. 5" 7 %Y 2. ey, 18 3 21
¥ 6" . 5;.*"' 20 75,7 18 3 2t
0 $3," 211 1" 18 b 24
- 0" 106 357 3.4 3”7 18 9 27
5. 0° B 157 3. By, 18 1t 29
S 67 10,7 4 18 14 32
6 0% 1T PY" 4% SH,” 18 17 35
0 T 2RL,T 4010 3,,” 18 iy 37

* Muore exactly 2.3027.
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.
L.
-
,,j
-

y

<
4
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-

4

4
4
-

4

-

-4

»
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415” ARCH THICKINESS — ARCH BRICK
D7 x 4147 « 37 or 13047 u 414" & ¥
254" ¢ Rise Per Foot of Span

Nuwbier Regquued Per Coutee

Laside

Span Rige Rudiue Nes 3 No. 2 No.od

Arch Arch Arch Streight Total
NP} I < -

200~ 2, .

127 M st o 2 8
. ” ll_b“ /JI. 4
3 3" 2 3’. 11 ZM 1) 2 8
1 4 34 1E3,” S 3 8
1. 6% IRV R 1} S 4 9
16" k1E 9 oYy, 5 4 9
17" 3?',51: 1 2;@;: 4 [ 10
- 8 344, 1o 289, ] b 10
1’- 9~ 415,71 3 5 7 10
110~ 47,7 141" 3 8 il
LR 4135,% 1. S 3 3 4 1"
07 Ayt 1 st 2 9 Y
21" 4354, 1" el 2 10 12
2- 27 5"“ 1 70" 2 10 12
2- 37 53" 1 8" 1 1 12
2 47 547 17 815, 1 12 13
2. 57 S%He” 1 @7 ) 12 13
7oem 547 7 e 14
-7 (1) g ) 13 1 14
2. 8" 61”11y, 13 1 14
2197 6i05," 2 184" 12 3 15
3 u: ‘Mfiﬁ'}l,,:“w'z?” 27*};;‘; T n T
3 2" 75," 2 4'3‘,," 10 t io
3 4“ 7' 2 58, 10 7 17
3 6” B 6" 2Z 7"’]3” 49 & 18
3. 8" B, 287" 8 1 19
310" 813, 110 3" 7 12 19
4 0" ¢ 211 %R” 7 13 20
4 2" Q19" 3. 1 3p” 6 15 21
- 4" gnLY 3 27" [ 16 22
4. 8” 16 %~ 3. 4 3~ 5 17 22
4 8" 10 33° - 541, 4 19 23
410" 1”3 g 3 21 24
5- o~ 17 3. By, 3 22 25
s 2" 1113?,' 3 mrll,g,: 2 23 25
547 1-69%," 311y, i 25 26
S0 10y gt 1N, 27 27
S 8" 11 ',ie” | 2"!]@ 27 27
S Ui Tl R N g TR 27 1 28
TR A R 15 P N T B 27 2 29
L 07 1287 4105, 27 ] k1

® Mure cxactly 2.302".




' ARCH
RCH THICKNESS — WEDGE BR
97 x 414" x 214", 9" x 634" x 21 ICK o
P 9
e " 2" o - ARCH THICKNESS — WEDG
ise Per Foot of Span i 4'/2 x 25", 9" x 63 £ BRICK
~4 X 9" x 214" x 63" x 2" o
Span Rise laande Number Bespuited Per C 11’.12:: R.x 9 157 - Concluded '
Radius No.2 No.i N 5 Cousec —_ ise Per Foolt of Spﬂn
Wed *-
1" " 217 , ge Wedge Wn!ec Streight Total 3 N
- 7" D j?u -7 IB” — Span Ri luside uwepher Reguiced P
‘. 1y 1’ “” 3 6 e Read 1 ! Per Cuuine
1. 8~ P1ra . 8 % 5 1% e N 2 No. . ."
1. 9” P -6 k" ? ] Y Welge wm' No. ) X
1-107 2% 1718 3~ 4 8 i2 - 5-3 71" . S e ge Wedge Straight Tot
111" 2%” 1-11 pe. 3 16 12 5,' 4* 8;‘;8 55 6!%, ) sl
R 2% 2 (,Zfi:ﬁ, } 10 :3 i 5. §* 814" g g‘ ) : ;g; W
Y YRR Ve v 1 5 6” 1, i 3 31
T ST AT N I e e
ionw ; PR J . A . . 3 —- o
o R T S 1 I R A Sl b T s
2. 4" 3. 2 A" 14 ! " si.3~ 85" 6 1 2 30 32
7o 5% 3% 2- 5 447 - ! 15 511" B 62 % 2 3 32
Lo ) 2. 61" 19 2 ) - Eﬁ{;’h” B 7"‘” 2 11
2 6" vy Lo 13 3 16 6- 0" 0 S 1 3 33
2- 1" gfﬁu 2:‘ 7% ) “1‘3‘—#“‘““““’ 1t £ é': (l)" 9;1 N [ LY E 32 33
2. 8" 4{;8 2~ 89557 3 16 6 27 Yl o' 5’»1” 1 Y o
2. 9* . 27107 13 L] 4 ~ 985" 6' gl'b/« 1 i
. 415" LA 12 17 o 6- 3 it~ - 6% 33 .
2" 10" _'I/'u 2’1 I«l. p S 17 : 6'- 4* 8 6’ 7M.." 1 34 34
ra1r o ady 30ty 126 ) Car ekt el B 35
ER I , 8 12 18 . 6’- 5 §iw 8 1y 35
et g e 8 3.1 "l 1] . ™ 9/5 6~ gli 3 35
A e o 12 18 6’ 6 37 LIl 0
3-0 IR —-—— “ 7 B ] 0 - 3n
e g 324" — 19 6 9* N0ty 36
3-1 as5” S 11 —_— = 10y 77 20" 36 o
3. 2" qil’.' ;’,' 3 %" 8 l(,)u 7°- 0¥ A o 36 Jo
3. 3" 47“_:", 3- 4 J,u" 1 8 1€ J 7 3~ “”/2” 7 513" 2 KT
3 4 e 3. 5T 11 g 19 . ’ 1075 " i, Y7 :
o 3 37 Hd 1 20 7. 6" P - 87 36 3
3 g g - 3.6 | N 0 10 7’ » llli4 7°-1 Sl‘b» 3 49
AT Bl PR e 10 20 -y ¢ 155~ 11 o 4 40
. JENo VR 7% 1 21 /8 8 4.7 36
3. 0" (VA T e s 19 1l 8. ¢ 107 i 36 5 RY]
PO PR £ 3. B3 o A 4 & 3" 1 8- 6" 7
3. 8" I S o/ 1w ai & o LML 3t T
3. 9* 3 310 34" w12 a 8 6" 1okr 9.0 e 1 P
310" g;,: 3 !l!;}’i:“ 9 13 gg éi -~ :_‘2“‘_.]‘:,]1“" e “’«B” Jf: l?) 43
bt 34 -6 9 1 44 9. 0" YU, LI 46
I 57 2 ?,515: 9 13 23 4 ¥ 3" ::';: 9. g 3, 3 12 8
4. 0" 6* , b 9 15 24 9 6" 12ite 9 Ghy” WA e
41 o 4'- 37 24 - g’ g* l'~25l""' l(l" 1Y, 30 14 S0
& 2” LB 4 41" 8 16 ; ) . -£%8 10° 43,7 ib 15
6ig” , e 8 24 10°- 0 VA 6 : 51
4. 37 47 5 1y~ 16 p . - 1°-3 10°- - 36 V7
3 6L . o 8 24 4 10°- 3 13 078, » 53
4 47 ifw 4% 6 He” 18 2 10 6”7 3% 100, 3
, 61/ . 7 5 [ 1938, 1o o 8
4 57 o - 7" 18 25 10°- ¢ 3% -1 36 54
6% 4’ 8 %" 719 5 = N D T T p 55
4- 0 634" 7 19 b 11 0" 1L <le 36 20 50
4. 7" (.,‘.“, 4 g ¥ 26 4 1’ 3% Y ;/25 11 81 22 ™
4. B 3 4710 % [} 20 11 &* ;4(/3 11-11 7 36
7 10 34 ¢ 26 [ 1514 "6 23 54
497 T 411 47 o 2 27 - 197 1753," 127, 2 %" % 24 ou
‘:i’“’“ 714" o (:Z"’: 6 27 § 12 0% 1 . 12% Sthe” 30 25 bl
At 7" 5. 2!1'-“:4 5 23 28 — 12°- 3% '7"l' ,F 12°- 4~ 46 27 63
. 1283 5 28 127 s bty 13- 0% 3
5- 0" 7147 . R 23 2 b 6 | T ‘ b 6 28 trd
5. 1”7 i, 5. 3 3;” 8 — 12°- 9% gt 137 3 " 36 29 o5
. am 7% 5. 434" 5 24 ] (R 3 3
5.2 i 4'he 29 13- 0" 19 b 30 ot
7 5.5 7" 425 S LR LTS N 36 n
8 4 29 — 13 3% pgiie 134 4,7 32 uY
90 26 30 13- 67 ,'7 B 14 o 36
Carntis ' 13 97 182 14 4 e pok 3 )
& 388 — - B " RN ” k
eid on pext pege ‘ FESET 147 75" do }: ;?
- o 37 73
‘JE




Ll

. Lo e g 5 9" 404" % 37,97" 634" x 3" 01 9" x 9" x 37
9 x A" %37, 9" 263" x 3" or ¥ x 9" x 3" * »Conzlnded
115" Rise Per Fool of Span y 1" Rise Per Foot of Span

Tlas tal nt . | g, . . . - . .
ws tabide van be uacd wlao Fos 188, x 97 x 37 arch lnick by substitating Flas table cnp be uaed wiso fur 138, 5 97 & 3 areh biwk by substituting

Bea. 1, 2 amd ¥ asch beick for the carseapotding wedge bsw k. -~ Nos § 2 enad 3 arch buick For thie corscaponeding wedge Brick
—_— Number Requircd Per Couree J ‘ l Number Regured Per Coucae
Span Risr Radwe No. 3 Mo, 2 Mo. t { < fside
Wenige W:ls!sc Wedge Tutel f Span Riac Rudiue \S:”d:c v’:f:_'d;? Straght  Totst

. ” § . o .- » . B - o
g 2. ors, ) ! f v o Wyr s a st 12 12 24

B . 2 8 I- 8 e B 2 10 . G 's',l.ﬂ 5. 4“,""1 12 13 2%
1”8 2' AT 4 2 1 " S, .o oy, ;

g 241, . “ §. 2 A 55 7y 11 14 25
1 ] Zhﬁg 710 fj-", B 3 11 et fod 1 7 LA L YR
V10" 235 ¢ TR 7 4 i - 5. 3 7% 57 b, il 14 25
oY 2;_7‘,, 20 M. 7 5 4" 8" 5. 8~ 3 15 2

3 R o H 5 5% Bly" 8 9L, e 16 26

T # I Ve p " . . » T Commem et » -
2 . A / 5 12 [ 5. 6 P R TR T 1 i 26
21 31 2 2% [ [ i2 ) w 045 . 3o G 8 27

. » is b 5w 5 7 Bly 5711 Yy i
2 2" 3ig 2. 3 Sy 6 6 12 o g PO A b “ ™ 5
23 Ay 2 g, f 7 13 . o &2 . ~ )

g @ . - B " f 5 9 B3y 6 1 Y ] 19 27
LI 3ty” 2- 5 da7 ? 4 13 i 8 85,7 o 2 %" 4 20 28
¥ 478 2. othe 3 4 13 - 511" 87" o 47" # 20 28

a4 5 P . e e e e -

;. 2 g;ﬂ, 2 Z‘,;' ;‘ o :: i o 0" 9 o 41" 7 2 28

8 7t * . s ge® ‘. g 2 29

38 47 2 10 4 10 14 [ A 3,3,, 6 2;,‘;,, ! 2 2
2’4 Py 2111y, 4 it 15 o 3" M o D" 6 21 249
2 10* L ooy ! 12 15 o 3 ., S, :

, » Voo y - 4 Yls 6'- B 3 b 249 30
2l R 3 12 s { PO 03l o g . ” 36
L aval 3207 3 13 1o . o 6" 9" 60 7y 5 25 30
31 4y d- 3%, 2 i 16 v 7° T SR T 5 2 31
4020 a4 3-4 % 2 13 17 o 8" 10* 71 5 2 31
4 A" o8l ! 16 17 ! b 9” Wi 7 20y 1 27 3
e e 3060, ! 05 17 ! o 10" TS ESI SO g ) 8 12
a2 St AT ot v E 6117 7T PR T I 1 s 42

4 » 1/ # 4 g ) ) - !;" ., ;"' v o mEm s -
: ;’H g‘;v " : g,,,“” :g : :: 7.0 LTS S S P 3 o) 12
vooge orls 3oyn ot 7 19 7 105y 7 b i 36 A4
48 P I A ! 2 2 7. 2* 1037 7% 7% 3 3 43
39 53 311, 17 2 19 S s s, AL " .

s n 3w B 2 # 7 3 ]0,15 7 8 [Ty 4 3 34
3 ";,. 5751;” 47 - U! /’3” lb 3 19 7;‘ 4:: Illq 77 ¢ U}n 2 P} ER)
31 8% 4 15, 1o 4 & [ 7. 57 T 710 %" 3 12 34
o0 ” FUNN 16 3 20 , , . . }

MO O A . o N S T UG ST PRY) 35

L B .o ; 777 137 B 01, ! kL] 35
o2l wal o A S e, 15 6 2 { 7 8" T L O P O SR T 35
44 o' 4607 15 b 21 i 7. 4" M3g” 8 2y i 36
e, "g’?,, 1" 74, 14 7 21 7107 IR A S s 16
‘4 - 5 6y 1" 8 .;lﬁ 14 8 22 71" llZ”ﬁ[ e As|a"bh' 36 it
40 o;’j 4 9;’.;,‘: 14 5% 22 | & 0" ©ar - “ ) 47
47 bls 4 e L3 ) 22 i N R T S I ' P i 4 10
48 7 RIS 1A 13 168 23 0. 0 e g gt o 5 N
4y A 5 0% 1 1 23 . L agie P,

RIS N o lg’% : : v 6" 128y 0 1ty ™ 7 43
e a s, b " 23 | 10 0* 137 o1, » 9 a5
e T 57 e 12 12 24 i 1 6" R E A T L B s 1 47

LI v3
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9" ARCH THICKNESS — WEDGE BRICK 9" ARCH THICKNESS — WEDGE BRICK
” ! 2 ” 2 L4 3
( O A A Y i kBT ] 9" x 414" x 25", 9 x 612" x 2" or
! 1.608" Rise Per F : £ Sp /zaoo C Angl o, I7n 97 245" - Concluded
. er Foot of Span ( entral Angle} 1.608” Rise Per Fool of Span (60° Central Angle)
.- - i
i Tasrede Number Reguued Per Couree ] _— Muindres Regquired Per Course
Hpan e Ruhus No. 2 Noe. 1 No. 1 X ) Leamss Riae !{“:II5 y No. 1 No o § X
Wedge Wedge Wedye FTastal 1 * assine W:-dge- \\;edgc Straight  Toutal

16 23,7 16" 7 5 12 5 47 81,7 537 5 2 :

Lo L6t 5 . , . : ¢ 3
-7 27 17 6 6 12 .. 5 4" N 5. 4" 5 2«) l
V- 8" M7 < B . i . ) 41
O SO M 8 7 ¥ E - s, 5 s” P b

B v 16 - * K3 s P a » * ° -

Vo e 1107 3 10 13 5 0" 847" 5 6 4 28 32

Y 13, Vo b 1 11 5 7 8, 5. 77 4 28 32
. z . - 5 H* gty 5. 8* 4 29 i3

2. 07 3" 2 0 2 12 14 5 07 91,7 5 9 A 20 33
-1 K11 A 2 14 15 5 107 y By 5 10% 4 30 33
227 ) 2 27 £ 14 15 “E 511" 9" s 3 3 34
2{ J g apt : '] . T T e e T - B e - - -
2 Lid. j ;" :g . :g - o 0" ger,, AT 3 31 L 34
2. 8" 17" 2. 5” 15 1 16 - L A 5 a1 i

8 it e ln! 27 ‘)‘?u 6- 2" Y4 33 . 35

2 6 4" 2. 6 15 2 17 63 10 4" - 3 2 34 . 36
2. 7% 45, 20 7* 14 3 17 h' 4” 16 :!u” - 4” 2 34 36
2° 8" 4 ¢“—v 2°. 8 14 4 18 o 57 Vb 3y b5 1 35 3o
2' (j” .' ll&” 2' ‘)" l I 4 13 O ‘,"“ T l" 7 M“} P T T - Ty TS -

L9 . 2 T Y- 6 1 30 . 37
2107 4% 2 107 13 5 18 - o 77 Ly, o 77 i 30 47
211 Ay P18 1 N £ AU  J L o 8" 1oy, v 8° 1 27 i

# 9 O 3 - b l" - 'w "

;: : L3I 3. 4 13 6 19 6 i? U luk $ ,‘Lﬂ.g JUSN. __,m__-,.'m_._.m m~_.3,&,.
e 9, 3 13 7 20 7 e Lyt 70 iy 1 i
&-2r 5k 32 12 8 20 778 1eely,” -3 38 3 41
1.3 57," 3. 3" 12 o 21 7 u” 170 4,” 7°- 6" a8 4 42

. » * E “ B e l e -

o4 slllu 34 12 9 21 7 103y 7. 4 38 5 43
4. 8% § F,” 3 5% T T e, T s T T AT T o T

¥ 1 1 21 . #0710 B 0* 38 6 44
J!» bﬁ' 5 '-8" Jf, o" [} 11 22 3’* J' 171 14” H'- 3” J“ 8 46
o 5 4" 3. g% " n 22 8 n” (R T O 1 38 9 47
3R gt;s“" 3. 8" 11 12 23 E 8. 9" 120y, 8- 97 a8 111] 18
J‘,. (_]’” O * J’. g” ¢ R y P o - - ' b 2 N
3 10” 6o FATi 16 :: ;’} -y LA M B i "

o o ey oy p " b IS 17-2 %y [V 34 K] 51
. Yu . 24 _ 9 6" l:ql;,,: 9- 0" 38 14 52
¥ ':Z N Z"’" 3 u: 9 1s 24 E -y -3y, g'- 0 38 i5 53
4°- [TB{T 31 4 16 25 1- 6° e, - o7 38 16 54

» S g |- b

¥ 27 a.:%,.,“ 42 9 16 25 10°- 3% 83,7 - 3 38 18 56
4 37 oy 4.3 Y 17 26 - 6% 14 %% 10 6”7 18 19 57
4 ‘:, ':,";-z. ; - ] 14 20 - T 15 A L 38 20 58
Y5 7 4. 8" 8 18 26 . .

) " . e 1-s0t,” 11 07 k1] 2 54
4 6" 74" 4" 6" 8 19 27 - 3~ V-6 3y, 11°- 37 k.3 23 [}
4 7% 7 Y 4. 7" 7 20 27 1°- e -6 15%  t'- o 18 24 62
4. 87 7 :,.a" - 8" 7 21 28 ’E - 8" 16 fg” 110 97 a8 25 63

R R v oog” Y ” ¢ “ oyt E
::’»w” ;“f‘"’ :‘40” ‘75 ﬁ gg - AL AT : A8 b o1
I 728 P o 21 29 12 37 (R AL I AR ) . A8 28 by

s ; ) 12°- o 1.8 4,7 12- 67 . 48 29 67

5. Q" 81, 5. 07 o 24 29 §27 9" [ SRR P . KT K] X}
[ Nl 30 PP 3 o 24 HH (RS ] 15, 1y oa”

’ oy M ” v g ¥ s § L. " ) S8 T -$H 'l 719
8 2 8 e 57 27 5 25 au "’J o 19 0y, o3 I8 i3 71
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9 ARCH THICKNESS — WEDGE BRICK

0% s 44" 2 37,9 x 6% x 37 0r 9" x 97 x 37
—Concludad
1.608" Rise Per Foot of Spas {60° Central Angle)

9 ARCH THICKNESS — WEDGE BRICK
9" k4357 x 37,9 x 63" x 3" s 9" x 9 & 3
1.608” Rise Per Foot of Span
(60° Central Angle)

Thie table can be used olao Lo 137, 2 9 x 3 e h brick Ly subststuting
Ge. 1, 2 end 3 scch brick for the corscapunding wedge birck.

:L)J
[)]

Thia table can bLe bisedd slse for 135, « 9 x 3 arch brick hy substituting
HNas 1, 2 and 3 asch bick for the corseapamding wedge brick.

Number Required Per Course

[]

Numbier Reuued Per Course nanle
Span Rise ll?::ll::fs No.3 No, 2 Span Hiee R::!;ue Ne. 2 No.l
Wedge Wedge JJ&,;, Total » ) Wedge Wedge Streight Totel
. , - - " g )
R N 10 ) T M 25
1'- 8% 2”/?:' :: Z,« 3 ; i 1 5. 2% 83" 5. 2" 13 12 25
1- 9” 21¥ © g 1 5. 3~ 87" 53" 13 12 25
V10" 235 :{“’,u M : 1 547 89"  5- 47 12 14 26
-1 31, TG s p 5. §” 82," 5’ 57 12 14 26
b L ‘ 12 IR o A
2’ 0”7 3%, 2. 0~ M 1 1 5 6 817," 5- 6° 12 15 27
Sy ! 12 ! o gw iits P
2.1 3, 2. y” 7 5 12 5’ 7” 8_,5,” S’ 7" 11 16 27
2. 27 315, 2. 27 7 6 5 4 gy 5- 8 1 16 27
2" 3% 35" 2. 3" 13 5 97 913" 59" 1 17 28
2. a* 3 g . av . 4 13 } 5" 10” 9 3,* 5107 19 18 28
2. §* 37 2. 5~ o 8 , 511" 91" 5 19 18 28
! : 14 S '
2. 6" " o | 2, 6'- 0 10 19 29
2- 6 4 ‘,ﬁu 2. 6% 5 D'} 14 [ E b‘ 0” 4 ;’ll” ) "
2. 7”7 s+ i ge . 6- 1 | 91‘1“ 6- 1 9 20 29
2- 8" o 2 I b y 14 l o 2" 0y," 6 27 ) 20 29
132 8 5 10 15 . i - 9 21 30
7. 9 a i 2. o 3 o v 3 104" o 3"
216~ 495" 210" 4 " :g I 10 35, o 4 8 22 30
’ i N $16” 87 8 22 30
2°-11*% Qg 2117 4 12 > 6 5 10 2% [
: 16 j R
; ——— . 7. e 3
3. 0" Ny g . -6 10 ie [ b‘ 8 23 ;
31" 4;?;‘:' 3 3 13 16 b 7" T I S 7 3l
3. 2% s 3w 3 2% - 13 16 6 8~ wiL* o 8 7 24 31
33 e 3k 31 17 o 9 07,7 69" 7 25 32
3 4 511’?,} 3. 4~ g :2 :g ! 0107 17 6 1u” 6 26 32
r 5" i . "3 1,” 11 6 27 33
¥ 5 5145 3-8~ 2 16 I8 i E o l.E, - n L .
T e : e yow Do ,
T ; P - A A T S
3 o 52,3,;,” 3-77 1 18 19 A NG 77 2 5 24 34
38 2 3-8 18 19 [ 7. 3" 2t o3~ 4 30 34
3- 8" 6 15,” 3. 9” 11353, 7 - .
2t 19 19 roaw 257 - . » 3
310" 6%, 310" 1o . 2 i 74 1183, 7°- 4 4 30 35
e 1 . ‘g 150 ¥ LA 14 4 31 3
3. 6%, In” 18 2 20 73 1114 L
e 7.0 1= 04 70" 3 32 15
4- 0" 6 He” 4 0" 18 2 20 - FACHE R M 11 7% 7' w” 2 34 36
4- 17 o e, -1 18 3 21 86" - 07" 8- 0 1 36 37
4. 27 ollge” »ogm L SN ; SY
D i1 1-2 17 1 21 U I LA I VA 38 38
.37 27 r g 4
43, 625 4- 3 17 4 21 P A TN 2O 38 ) 39
4’ 47 634,” 4 4% 17 5 22 -

4. 5 7 %" 4 5% 16 6 23 O L T L YR I i 18 3 41
R v L. Y. 6" -39, 9. 6" 38 5 43
4- 6 744" 6" 16 6 22 K IFDS I R RO I M [ U 38 7 45
477 7 3" a7 16 7 23 I T O A I U 38 19 18
4'- 87 71" 4- 8" 15 8 23 18 S R L LIV § R 38 12 50
4- 97 7% 19" 15 # 23 1 et 1 ey 16t ™ 14 52
4!-lﬂa 7‘?—:” 4107 15 ) 24 i JU , g . 16 54
4°-11 7%%,~ 4517 i4 10 24 ' 127 0 1V 79, 12°. ¢ 38 6 5
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9" ARCH THICKNESS — WEDGE BRICK 9" ARCH THICKNESS — WEDGE BRICK
g x 41]/2" X g!/z:vl 14 x 63,4" » 2'/2” of - 9:; % 4‘/2“ x 2'/2"‘ qe'l X 6:!,"" % 2‘!’2" or
9” x 9% x L” 9” x 9" x 244 —Concluded
2 Rise Pet Foot of Span - - * Rise Per Foot of Span
. Number Requised Per Couree . Musstzer Respuired Pee Coudse
Span Riee El(n.lh‘c M. 2 N Spomen Hige Elt';:ll:::; No § Mo 1.X
7 e W:‘sige W::i;e ‘:3“"3:( Fotal o Wedge Wedge Straight Total
1. 6" 3 1. 3 T 13 : 5 3 w2 32
r-7” 3 %7 I 34," o 3 13 3 - 47 b ';3 ;1
:'. gv g“{,’}u :’. g"ﬁzn 9 5 14 L 5- 5 9 £ j,
110" 3:1,,{','? ' 6thy,” l; ‘75 :: 5 6" 9 24 33
LR s S LR 78 15 o A 44 “
i S ad . 5 8" 8 26 M
2 4" V. & o 9 is - 5. 9 8 2; ;g
2 1" 407 18y 6 10 16 5107 8 2 b
g' 2"‘ e MR R 5 1 16 . -1 ! i e
2. 3" 32\”241 : ;?n b: :3 17 [ E o' 0¥ 7 29 36
2. 5% 4252} 20 Sn p : 17 . o 1" 7 29 - 36
? - 05, 2 15 - 17 PO 7 3¢ {;
2. 6" 5 2 1” 2 16 18 6'- 37 H 3l J
277 5 3 3 LT ] 17 18 [ E 6 47 & 42 :g
2; B" 5!11'{1; 2:, 2"!1: 1 18 19 . 6. § 5 i 12 .
2" 9" 5 15" 2° 3V 18 1 19 o 69 TR T T TR 5 7733 T
216 524 2. 4y, 18 2 20 l - S - A ' ; ,
2 11” 5214, ” 2. 555, 18 2 20 r o 7 - 15,” 5 54, 5 3 19
L E 6. 87 1% 14,7 5. 6" 5 34 19
3 0" (% 2. 67 17 1 20 L 6- 4" 1 1Y% s 7 “2: S 35 40
| [\ fl“ 2°- 622"]1» 17 4 21 6i<l": l:' l:;u: 5:' Bl%u“ 4 36 44
y- 2" orty,~ 2 T 17 4 21 M 61l 1 14, 5 49, 4 37 41
13- 3* 1L 2. 17,7 . » " - ;- e e i e i
3. 4” oaze 2B, e 2 2 E 7 0" 1 2 5107 4 37 )
:j’ 5% f‘liu" 210 i“ L 1 7- 17 - 25" S h047,," $ 38 41
; e 190 u 6 row T LN L TGRS YT 35 3w 42
3 0” 7# 271 s 16 7 21 ' 7° 37 1. 2 l}/‘ts o 0 l'/‘ﬁ ] 39 42
8- 7" 7% 2 Ny 15 4 23 E A DA I 2 FYSAE SN LYV ) 40 43
¥- 8" 74, 3 0dy,” 1S 9 24 L LIS S M i PR SV 2 41 43
3. 9" AR 2 R 15 9 24 | roel 3 b4 2 M i
¥ m: 7343, 3 My 15 10 25 o 7.4 1 3 4y - 54, 1 4 45
Ty, 33N 14 11 25 j & 0% 1 47 o 87 36 46
. g” . e L DA T R T 47 1 a8
0 8" 3 4 1 12 2 . g-3 LT oA P 2 46
-1 8%, - 4, 12 : R :
n b2y 12 26 G gh . . e 4 51
4. 27 LA 3’ 58,7 13 13 26 i LI 1°- 6 7 6 47
4 37 B Y7 3 615" 12 14 27 v oe” 17" rn” 47 7 54
4:~ 4: 8, K Y 13 14 27 5 w- ¢’ -8 R 47 1o 57
4.5 821,,~ 3-8, 13 15 28 - 6 1 y” 8- 9” 47 12 59
" e - . an : e e” et 4. 27 47 15 82
4" 6 L] 3-9 12 16 28 11- o RS T 9. 77 47 £7 64
477 @ 5,” 30 oy, 12 17 29 .
487 ulty 300, 12 17 29 L 12- 072007 e 07 7. w0 el
S ML S ) 7 11 18 29 ; 1. 67 217 e 5T 7 a2 u
410 Y2y, 4. 0tly,” ¥ 19 30 | 13 our o 2 27 S D 47 25
LI B 914, 4 1 %,”7 11 19 13 6 2 3 13 47 24 75
73 g 30 )
D g - - : L S 1" 8 17 30 77
5 1 :3”1 . ; 2;7 . i 20 3 - Wow" 287 R 47 43 80
- 42 - 22, 10 21 3 , . )
527 1oNg,T 4t 3%y 0 22 32 ! 15 67 20 e 127 67 47 »o H2
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9 ARCH THICKNESS — WEDGE BRICK

9" ARCH THICKNESS — WEDGE BRICK - 9” x 414" x 37,9 x 633" 1 37 01 9” 2 9” » 3"
" o " o P v qn .. -Concluded
9 e 418" 1 37, 9" x 634" k3" 01 P x 9" x 3 -

2 Rue Per Foot of Span 2" Rise Per Foot of Span

Thie tablc can bLie used Jor 130, x @ 2 3" arch brick, by substituting This table can be aacd fur 13%;" 2 97 x 3 arcl brick, by substituting
Noe. 8, 2 and 3 arch brick fur the corresponding wedge brick. Noa. B, 2 and 3 arch Inuk for the corrcaponding wedge brick.

Tneid Nussber Re,uired Per Cousee . \ Number Required $Per Courae

naide &
Span Rise Rauclius Hoe, 3 Mo 2 No, | . Span Rise R's::llluz Mo, 2 Nuo.

Wedge Wedge Woedge Tutel 1 Wedge chgc Streiktit  Total
110" 334,” 1. 6y, 12 12 5. 4" 103, 4 50,7 20 7 27
1-n” 3"!., - 7 %," I 1 2 5 57 1095, 4% 6 5,” 19 8 27
2'- 0" 47 P 8” ] 2 13 ] 5- 6% 1” 47" 14 ] 28
2 1" 4 %" 1. 84,7 10 3 | 9] 5. 7% 11%,” & T, 1% 9 28
2 27 48" P 9‘»:1 1] 4 14 5. 87 15,0 4 syt 1% 10 29
2°- 3" 4 14" 1°-10 44" ] 4 14 5. 9 TS JRTANE LRV I Y A 18 1} 29
2. 9 4414, 1. u'h,, 9 5 14 510" LIL5,~ 4% q08 7 18 1 29
2'- 5% 4374, 206 5y,” 9 o s 5-11* 11994, 4731 %, 17 13 ) 30
7- 6" 5° 2. 1° Y 6 15 o- 0" 1. 0" 5. 07 17 13 30
- 77 5 %,” 20 14,” 8 7 15 o- 17 103y 5% 037, 16 14 30
yo8*  sinr gl oqiyt g 8 16 E 6 27 1- o S Mgt 16 1S 3l
2. 9 5107 2- 3 ',,-’2" 8 8 lo - 37 105" 5. 214” 16 15 3
2-107 534, 2 4V, 7 9 16 6- 4% 1% oy, 5. 3N, 15 16 31
2-11” 5474,~ 2 5 %, 7 Y 17 6- 5% 1 00,0 8. a3 ts 17 3
3. 0" 6" 2 b° 7 10 17 [ E oo 6" 11”7 5. 5* is 17 32
31" 6 3,” 2 63ly,” 6 it 17 6o- 77 1 1%~ 8- 58,” 15 18 KX}
3.2 6ilg, 2% 74, ) 12 18 o- 87 1. pU,T 5. et 14 19 33
3- 37 6 15" 2- 819" 5 13 18 6. 9% 11 b7 5 7~ 14 19 33
3 4 644,” 20 9t S 14 19 [ 3 6 10% 1. 18, 5T BV, 14 20 34
3. 5”7 675, 210 %,° 5 14 19 o117 1 14,7 5. g5,” 13 21 34
3- 6 7 211" 4 15 19 7- 6" 1o z” 5.10% 13 21 34
3. 7 7%, 2'-1147, 4 16 20 717 - 2R S0 12 23 35
3-8 ™4, 304, 4 16 20 YASSE SR A LI IS L S b M 12 23 35
3. 9* 74" 3.1 1" 3 ¥ 20 73" 1217 e 04y 11 24 35
310" 7849, 3% 244, 3 18 21 ACEE MRS N 7/ VLSRR SO R LIV 1 25 16
¥y-1” T4, ¥ 3% 3 18 21 7-05% 1 257 et 23,7 1 25 Jo
4 07 8” 3. 4" 2 19 21 [ E 7°- 6% V- 3”7 6- 3 1o 26 36
I 8 % 3. 41, 2 20 22 777 1 3%, 6 34y,” 10 27 37
4. 27 g, 3. 5,” 2 20 22 77- 8% - 3,7 e a4y,” 1o 27 37
4. 3% 814" 3. 014" 1 21 22 79" 13157 e S 4” 10 28 38
44" B2 3 78, 1 22 23 L 71071 3T 6 6ty 9 29 38
4. 8% 844, 3 85," 1 22 23 FASS § A R AL A ) 9 29 38
4. 6 9” 3. 49~ 24 24 8- 6~ - 4” 6 8° 9 30 39
4. 7% 9 %,” 3 94, 23 t 24 8- 1" 143,76 8y, 8 3 39
4'- 8 UL 308, 23 1 24 PO LA R L1 NGRS T 8 n k)
4 9” Y 15" 311 147 22 3 25 #.3% 140" el ty” 7 i3 40
410" 9y~ ] : 22 k1 25 . 8- 6" 15”7 7" 6 is 11
S 9274 4518, . 21 ] 25
a1t " u 90" 1 6" 7 6" 4 34 43
5 0% 197 4. 27 i 21 ) 26 LIS S R A 7" 2 43 45
s 10 33, 4. 247," . 21 5 26 w8 18 - 4" 47 a7
5% 2% 1011, 4. 3o, 20 6 26 - 0" 1 g 8.y 47 2 49
5. 3~ 10147 4.4 857 20 7 217 i ‘j 107 1T [ 47 4 51
100 Continue) «n next page RO | F U




9!' x 9" x 2%”
25" | Rise Par Fool of Span

9" ARCH THICKNESS — WEDGE BRICK
9" x 4% x 2", 97 x 634" x 24" or

Number Required Per Coiree

Inmicde
Spen Risc Rln::ilil.; HNo. 2 No. ! No. 1-X
Wedge Wedge Wedge

l‘~ b" 315{“” ll‘ ll;"“” 14
'c“ 7» 3“[‘“;/ le 2 iﬁp 13 1
V-8 3124, Ve 29, 12 2
1- 9” 115~ 1. 3~ 11 q
1107 q 14,” - 4 73,” 10 5
A ELE - 53, 10 6
2. ¢ 1Yy, Mul":‘ﬁ;'?ie-” 9 7
2‘" ‘. 4l§{u” 1 f)",'ig 9 8
2. 27 57 - 7 %" 8 9
2'- 3 5 He” 1'- 8 3, 7 n
2. 4% 5 457 - 8%, 6 12
2 87 5 %" RS 1 N 13

T 6" 5 4 110 5" 5 14
2. 7% 5196 Y 1°-11 3" 4 15
2- 8”7 64" 101198, 3 17
2 9” ()”,‘u" 2’ Ul!’u" 2 18
210" o174, 2 11,” 2 19
211" bidyy 2 2%," 1 20
307 ey 2 2 21
33" 74, 2. 345," 21 i
3.2 7 ”'n” 2°- 4'3"§¢~ 21 'l
33" 755, 2°- 53y, 21 2
34" M3 2. 549, 20 3
3- 5% 7% 2% 64, 20 4
ALY T O T 207"
3. 7" 834% 2°- 814" 20 5
3- 8" 8 11" -8 ;/3” 19 2
3. 0" 835" 2°- 4 34" 19
310" 84" 2°-10 43* 18 8
3n” TR It 21117 18 8
"Ia Uly ‘) z‘)‘lﬂ 2""! 7/:3 » lB ‘;
4.1 aly,” Y0 %" 17 16
4’ 2 919, 31 17 11
4. 3" 9%, 3.21," 17 1
AR Y A B
4’ 57 10 %, 3. 3% ]
4’- 6~ 10 4" 3 43~ 16 13
4- 77 10 %" 3’ 53,” 16 14
4'- 8" 10 347 3. 534,~ 15 15
4:- 9: lUlg'lP: 3‘« b:?;;ﬂ 15 lg
4-10 111y 3. 7y, 15 }

11 % 3. 83,” 15 17

4117

I More esactly, 2.308°°.
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Continued on next page
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¢ ARCH THICKNESS — WEDGE 8RICK
9" u 414" x €157, 97 x 634”7 x 2L &1

9" x 9" x 284"—~Concluded

12%:"1 Risa Pes Foot of Span

Number Reguuied Fer Course

1 ]
Span Rise R::l‘;ucs Ne. | No. 1 X
Wedge  Wedge Straight | Totsl
5. 07 IRV R L 7] N 14 i8 32
517 HIFS,™ 3 919y, 14 18 32
5 2" LR TS YR 3 11 195 14 19 i3
537 1- 03, 311 4y i3 20 33
$-4% 10y, 31120y, 13 21 34
§- 8 1 0'351 4. ﬂ'g'u' i3 2 34
l'. » ’ “/ L4 ) a. || » . 4‘ e ) .
5,_ 6" I "1;41,, 4 li!,,” 1 22 35
5- 7 | Ly 4 24, 12 23 35
5% 8% 1 14T A 23 12 23 s
5-0% 11t 4 3%, 12 24 36
S0 V- 1750 4 45, 11 25 36
5017 1 1 %% 4 515, 11 26 37
6 0% 1 1, o 1T 1 26 37
o’- 1% 12 4 6 %" 1 27 38
n'- 2: 1:« 2 5;.: 4 7%;.” 10 28 38
t- 3 128y - 81" i 29 39
6'- 47 o219y, Q- B8 ) 29 39
IS A AR TS (TR (P Y 30 39
n:~ 6: - BT 410 5" 9 31 40
-7 1. 3%, 4114, v n 40
6- 87 1 35, 41195, 9 32 41
ol- 9" 1 3" st ally,” 8 i3 41
10 V- 34y, 5 19,” 8 34 42
6117 1 3857 5 214, 8 34 42
AR M MO B O 14 19 7 35 42
71 1. 4 %" 5 317, 7 36 a3
FACE S RO LA L B (9 7 36 43
7°- 37 1 4ilgY 5. 513, 7 37 44
7 4: V-4 %" 5. siy,” 6 38 44
75 e 54,7 5. 6t,” 6 39 45
7 6: - 5%" 5. 74, 6 30 45
B T P 0
- - izt - 74 4
7 -): I 525, 5% g 15" 4 42 16
710 1- 614, 510 14" 4 43 a7
7717 1 61,” s11” 4 43 47
2’- 0~ : g';fu' 511 :v:,‘ 4 44 48
6" ' 6 414" 2 43 50
9. e* Y u'%l.:“’ 6'- 315:,' 53 53
I S T I R LA I 53 3 56
10 0% 1%y, 75 SM,” 53 5 58
107 6% 2% 034, 7had,” 53 ] 1
¢ Muie exactly, 2 302,
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9" ARCH THICKNESS — WEDGE BRICK

9" x AV2" % 3", 9" x 63" x 3" or 9" x 9" x 3"

2%,” 1 Rise Per Foot of Span

Vs talde cun be wused wlzo for 040,

x 97 x4 arch benk by subetiteting

Neoa. 3, 2 amd 3 b bk g the conncaponding wedge brick.

Number Regused PPer Comee

Inesnlr
Span Riae R:?ﬂlms No. 3 Ne. 2 Mo, 3
Wedge Wedge Welge Tuta)
2 u: 4"?.,‘: 1585, 1 id
o 4254, | R T M 14 | 14
2. 2” 57 1. 77, ] 1 14
2 37 S V- B3, 12 3 15
PR b S ":" 1 siéi':“ 12 3 15
m:e':ns” 5 9" ‘l’ g it 4 15
2 ll: S 6% 110l 1 5 16
2.7 S99 115y, 1 5 16
2. 8 6ty” 17 11493, 14 6 16
2°- 9~ 6liy,” 2. 0y~ i 7 17
210" oll," 2 1Y 10 7 17
271" oy, 2. 25,0 1o 8 18
3. 0" IR W T, e 9 9 18
o 44; 2. 38, 4 9 i8
3.2 7,02y, 8 1t 19
R A 73, 2§55y, 8 1 19
RIS T 2 58,7 7 12 19
3 5" 7T 2 0y 7 13 20
e Bly” 2 71,0 7 13 20
377 g137 2. 81,” b 14 20
RIS 34 B %" 287147 O 15 21
3 y* 8 vy 2 g 5y” 6 15 21
3 10” 85,7 2710 " o 16 22
3 n” PR L T 5 17 22
4. 0* 97,7 21 17 4 18 22
41" s, 3. 05" 9 19 23
¥ 2" 9%, 3% 1 N, 4 19 21
E I g 95y, 320, K 20 23
. 47 o, 3. 2 3 21 24
45" 1W°0," 3% 35”7 3 2 24
4 67 16357 3 44" 3 22 25
a7 10 %, 3 54," 2 23 25
4 v 10 S"’ 3 51{}1" 2 23 25
4y 10137 3%- 61%,” 2 24 26
410" e T ] 25 26
4 n” 119, 3-8, 26 26
- D~ | S P 3. 8, 27 27
5. 1” 11,7 3% gy~ 26 1 27
VT O £ % 2 o
5. 3 - 03y, 712
ST 4% - 0%, 31147, 25 3 28
5 5% V- Olé"““ ¥~ Ulﬁp 25 ] 29
{ More exactly, 23627,
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9" ARCH THICKMESS — WEDGE BRICK

9" x 4]/1» x 3;:[ 9;1 % 6‘],4” x 3" o1

” % 9" g 3”—Lonc
52};(’[ Riss Par Foot o

Ve table cen be used slao Cor 130,

luded
f Span

2 9 x 3 anch bruk Ly substituling

Neoa. 1, 2 end 3 srch birick for the cosiesponding wedge ek

Numbier Required Per Course

Innde

Span Hiae Radius Mo 2 No 8
Yedge Wedge Straighit  Total

5‘ h” Id Ulgun 4“ ll:u: 15 4 2¢
:-:‘ L4 ‘. l ~ rﬁ o 24 5 29
o Zs" : (l)i,?:” : g'i}:” 24 6 30
597 1 1T 9 3% 24 7 30
510" - 1% 4 4%, 23 7 30
ST 1 1347 4- 5, 23 8 31
[ON M n%;,,”w?'« S~ 22 4 1
- 17 127 4 6% 22 g 31
6 27 V- 2"’}.’ “:“ 7?]@ 22 10 3;
o- 3% 1 24" - 84" 21 1 X
o - 47 U 9T 4 BT 21 12 33
- 8% 1 284, 4 99, 26 13 33
6% 1T 2M,7 410 3" 20 13 33
- 7" 12 3%, 4147 20 14 M
o 8% 1 35,0 W ALY 19 15 34
- 97 17 3,7 5. 0, 19 13 34
o - 10% e 33,7 5 1 %7 19 16 A5
611" 1 3H,” 5 213”7 18 17 35
R LA TR R PR A T T S A |
AR SO L I A AR L7 18 18 16
7 2” l" 4 'f{z' 5" 4 ’u’ t7 19 36
7737 1. ally 5. 51," 17 20 37
AR M ST T S S 16 21 37
7°-5% 1 Sy 5% wily, 16 24 17
7. 6% 1 5%,% S 1%° 16 22 I8
S A
7- 8 1- 54 y
797 1. 5";5':” 5. 4 l,"’ 15 24 . k4
7107 V- 615, 516137 14 25 . jz
FAOT Y A L N TE N A § O i 25
8 07 V- 6y, 501 4,7 14 26 q0
8- 3" 1.7 6. 2" iz 29 41
8- 0" 1.7 ?“’ [} i.4” It n 42
8 97 - 8 §u' - b”:u” 114 33 43
[ e 17 843y, b 84,7 9 35 44
PR L G MO B 7 39 46
TTI T L S0 B I A L 1T s 44 449
18- 6% 2 04,7 PR T e 3 48 51
10t - 1 28y 53 . 54
6T 2 2%, W 75, 53 2 55
PR LA SO ST SR IS § ¥ 53 1 57
[ PITAA N LUVA S M N 53 7 [0

t More exactly, 2,.3427,
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12" ARCH THICKNESS — WEDGE BRICK

19" x 445" x 37, 12" x 6" n 3" or 127 @7 »x 3"
1.608” Rise Pes Foot of Span
(60° Centicl Angle)

MNumber Required Pear Course

Inside
Span Riae Radi:u N 2 No. 1l No. 1.-X*
Wedge Wedge Wedge Tutel
[N 9~ o’- 0" 21 ] 30
6 3" 104" [ I 2 11 a
[ 10 73" o' 67 19 13 32
6 9” 10487, 6. 9~ 18 15 33
77 u* 11 %5~ 7 0" 17 17 34
73 1, 7°- 3" 16 19 Js
767 1 04T 7 6" 15 21 36
AR RO R PR 14 23 a7
8- 0 TR 8- 0¥ 13 25 38
837 14T 8- 3" 12 27 k()
8- bY 1 124, 8- 6" 1 29 46
8- 97 - 2,7 8- 9” 10 31 4t
9. 0% 1 B, 9. 0" 8 34 42
9 3 - 2”7 Q. 3 7 36 a3
9“ (’)'; l"‘ .‘, !u” (31' b” () JB 44
LI LA RO L TP 9. 9* 5 40 45
TR R L PR 4 12 40
- 3¢ 1 a4y, e 37 ] 44 48
100 6% 1. 42" 10 6" 3 16 44
10 9% 1%- 5%,7 1697 1 44 56
LR ) AR RSV VVR S b L i 51 51
1n- 37 r-edy” -3 50 2 52
1" e 1- 6157 1167 48 5 53
11- 9% Y- 6 7g" 119" 47 7 54
122 9% V- 79%,"  12- 07 96 9 55
127 37 1% T 12 37 45 11 56
12- 67 1 83, 12- 6" 44 13 57
12- 9% 1%~ 8V 12- 4" 43 15 58
13- 07 1 8%, 13- 0 42 17 59
13- 3% 1'- 95" 14 3" 41 1w 60
13- 6% 1’ 9N, 13- 67 40 21 61
13.97  1-103,,7 13 97 39 23 02
14 07 1-10 47 147 07 38 25 63
14 3% aed,” 1y 3” 37 27 64
149 6% 111 3,7 B 67 36 29 65
1497 1 0E,T 140 97 a5 it 66
15°- 07 2- 014" 15 0" 34 33 67
15°- 3% 2. o7, 15 37 32 36 o8
15~ 67 2. 09,” 15 6" 32 a8 70
15°- 8% 2 15"  15- 9" 3 40 71

Continged on nest psge

SNOTE: The No. 1-XX Wedge ie standard in Silice Materiat only. Fur Fireclay
Materal in the case of Arches with Spans cver 117-0", use combinations of
MNo. 1 Wedge and Stiaight brick. The quantity of No. 1 Wedge brick remsins
constent at Si. The guentity of Straight brick s detenmined by subtracting
51 from the quantity given in the column “Total”,
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192" ARCH THICKNESS — WEDGE BRICK
127 x 444" x 37,127 x 6" x 3" or
12 x 9* x 3"—Concluded
1.608” Rise Per Eo? of Span (60° Central Angle)}

Number Required Per Course

lnaule
Span Rise Radius Moot No § X*®
Wedge Wedge Straight  Totel
16 9% 2 1y, 16" 0° 30 92 72
16°- 3% 2. 2 by” 16°- 3~ 2 A4 73
16 67 2. N, I 67 24 40 74
to'- 9" 2 29" H i 27 448 75
1707 2 Ayt 17 et 25 st 76
17- 37 2 3y 17 3 24 53 77
172 67 2 41,7 17°- 67 23 55 78
177 9% 2. 4ily” 177 9~ 22 57 79
18- 07 2 417 18 0 21 59 80
18- 3% 2 sM,” 18°- 3~ 20 Hl 81
18- 67 2'- §344° 18- 6" 19 63 82
18- 94* 2 65" 18- 6% 18 5 83
19 0% 2 6,7 19l of a1 w1 84
19°- 3% 27 645" 1y 3% 16 64 85
19 & 25 Iny,” 19 6~ 15 7t 86
19 6" 2 74" 19°- ¢~ ] 73 87
B S T L ¥ R T TS
20- 37 2 89" 200 3~ 12 77 8y
200 67 2 BM,” 207 07 10 80 W
W97 2 gty 207 9 16 82 92
Cgr 3 g, S0 0F ) o
Tl e T VETT T e e 43
21 3% 2-103,7 21°- 37 8 B4 L]
25 07 10 %7 21" 6”7 7 84 9s
2097 2w, 280 97 6 9iy 96
22 07 2an 4 22 et s a2 y7
22°- 37 11,7 22°- 37 3 95 u8
22°- 6 3 0 )" 227 6" 2 w7 99
2297 3 0" 22 4" ! 99 L
23- 07 3 oM~ 28- 0" 101 .. 101
23~ 37 3 1Y 23°- 3" 101 1 102
23 07 ¥ 1Yy, 23 6" 101 2 103
2387 3 24, 23’- 0” 1631 3 104
29 07 3. 2% 24'- 6° 10t 4 145
2437 33" 29 37 Ll 5 HIY
I N 24 67 164 6 107
23 9% 3. 35T 197 101 7 o8
25%- 07 3 4y, 257 67 . 101 8 109
28 37 3 419,” 25 37 . 161 9 110
25- 06" 4 57 25 6" 101 IV 111
25%- 97 3 51,7 25- 9~ tol 1 112

CNOTE: The No. 1-X Wedge 2 stendurd in Siliws Matenal oaly. Fuor Fueciay
Material m the case of Arclica with Spans aver 11707, uac combinations of
No. § Wedge and Straght knck. The quantity of No. 1 Wedge brick remeins
constant at 51. The quantity of Straght brick s deterauined by subtracting
58 from the quantity given we the column “Totai™.
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135" ARCH THICKNESS — WEDGE BRICK
13" x 412" x 37, 134" x &6” x 3" or
13057 x 97 x 37
1.608” Rise Per Fool of Span (60° Central Angle)

. Nunsbier Required Per Couree
luside

Riae Redius N 2 No. i No.1-X*
Wedge Wedge Woedge Total
94~ 6 67 27 3 30
10 4,~ 6 3" 20 5 31
lugi." N T 25 7 A2
10275," [ I 24 9 13
1Y~ 70" 22 12 34
g 7°- 3" 21 14 35
v ()"é,,” 7 (»: 21 16 37
17 0v%,~ 7- 9 20 18 38
1. 0% 8- 0" 19 20 39
1°- 14" 8- 3” 18 22 49
11, 8- 07 17 24 41
1 2 1,7 8- 9% 16 26 42
17 219),” 9. 9” 14 29 a3
1- 274”7 g 3” 13 31 44
1’- 3 "5-,," 9. 0" 12 33 45
17 3885 9 4~ 1! 35 46
Pt ’ ” .
FENCA A M B :z,
-4 %7 10 6”7 8 41 19
- 97 1- 5% 1097 7 43 50
n o”  1- 5';,;;’ - o~ o 45 51
137 163, - 3”7 S 47 52
11- 6% - 61" 11- 67 4 49 53
- 9% V- 67" 11'-97 3 51 59
127 0% 1 1%, 12~ 0* 2 53 55
12°- 37 1 1T a2 37 H sS 56
127-4%4 % 10 18,7 12 447 57 57
12 67 17- 83, 12- 6" 56 1 57
12- 8% - BT 12 97 55 4 59
13- 07 1 8‘2:‘;;” 13- 0: 54 6 60
13- 37 1 9%," 13-3 53 8 61
13- 67 Lol 13- 67 52 10 62
1.8 9% 110 %" 13- 97 51 12 61
14°- 07 1107 14 07 50 14 64
14 3% 1oy, 1 37 . 49 16 65
14- 67 1-11 %" 14 8" 48 18 66
14- 97 15-114%,7 14%- 97 47 20 67
15- 07 2- 0'y” 15 0" 46 22 68
15 37 2°- 0M4,” 15 37 45 24 6%
15°- 67 2 04,," 15 67 44 26 76

Continued] un next page
¢NOTE: The No. 1-X Wedge is standard in Silice Matesiel only. Feos Fiureclay
Material in the cane of Archen with Spans over 12'-4%,%, use cominnations of
No. | Wedge and Straight brick. The quentsty of No. | Wedge brick remsins
constent at 57, The qusntity of Straight bLrick is determined by eubtrecting
§7 from the quantity given 1 the column “Tutel”.
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13%" ARCH THICKNESS — WEDGE BRICK

1305 x 4147 x 37, 13157 x 67 x 37 ot
134 x 9“ x 3"—Concluded
1.608” Rise Par Foot of Span (60° Central Angle)

)
. . Number Required Per Couree
L] ile
Spen Rige R:?;m: No. 1 Na 1.X*
Wedge Woedge Straight  Total
HEYC RV R I TP 15 9" 43 28 71
0. 002 14y, i’ 0” a1 K] 12
165 3 2 21y 16 3" 40 i3 73
16 o7 2 2, 6" 6" 39 15 74
167 97 2 21" T T | 37 75
17 07 2 3~ 17 0 37 39 70
[ AR SO S 17 4~ 36 11 77
17- 67 2 4 ty” 17 67 15 a3 74
17°- 97 2 Q1,” 17°- 9~ 34 45 R
1807 2 4, 18" 0% 33 48 81
18- 3 20 54" 18- 3 32 50 82
18- 0¥ 253" 18- 67 31 52 83
18- 9 2 03," 18- 9”7 30 54 b4
19°- 07 2 611y, 19°- u” 29 56 85
192 3% 2. 0'%” 19 8" 28 58 86
19°- 6% 2% 7HY,” 19 0" 27 60 87
19°- 97 2 7 4" 197 9”7 26 02 84
20°- u: 2- 8 §-;,: 200 a7 25 64 89
20°- 3 2. 83?.. 20 3 24 06 91
200 6% 2. 83y,” - H” 23 68 g1
;1)“';(3:“__'2'- o1ig,” 20°- 9 22 7¢ 92
210 0° 2 9 4" 21 0~ 21 72 93
21°- 3" 210 3, 21°- 37 19 75 94
21% 6~ 2‘»10’%0" 21 6" 18 77 %5
21°- 97 2108, 2. 9° 17 79 96
220 07 201 K" 22°- 0" 1o 81 97
22°- 37 T 22 3" 15 83 98
22°- 67 3 04" 22 6" 14 85 9%
22w 3 09" 22 9~ 13 47 1606
23°- 67 3 0, 23 0" 12 89 Bl
23 0”3 13y 23- 67 10 94 o4
24°- 07 3 22%,° - 07 8 98 146
24 67 3 34T 210 " 6 12 108
257 0 3 4 4" 5 4 10t 110
- 3045, 25" 0” Yo
28 67 4 5" 25 W 2 10 112
200 07 3 54" 207 07 113 1 114
26°- 7 37 6193, 2" 6 113 3 116
274 0% 3. 7Vy,” 277 0~ 13 5 118
27 67 3 871y7 277 6" 113 7 120
28" o7 KIS g 2 u” 1es 9 122

SNOTE: The No. | X Wedge 12 stambard i Silics Matenal wply. Foi Fuaiay
Matenial i the case of Arches wath Spans over $12°4%;”. use combinations
of Nu. | Wedge and Straght Lok The quantiy of No. | Wedge tisn ke vemaing
constent st 57. The quantity of Straight biwk is deternnned by subistiecting
§2 from the quantity given i the column *Totel™.
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GEOMETRIC FORMULAS

CYLINDER FRUSTUH OF FraAMID

The following formulas for arsos ead volumes - P Lateiat Avea
are sseful la coleulating refractery brickwork, | Cyladrical Sertace f - ¥iS (W b
had -2z RH : 1 (H - Bumba of Sides)
k- v
) - Tela! Setace / e * Volume
RECTANGLE FAEAil[lOGﬁAM IR I ¥ Y L)
- [}
,_ P - A { L . Velums - x &°H ' : (l‘:mo'llm)
°- . (] {2 - Biod f tog)
- - - FRUSTUM OF CONE COHE
] $ "‘" o
——— Pyp— : = S - . Ceaical Surisce ) / B\; 1
Ries - AB R AB Trs@n I f : Conics Surtaca - - B
e R S . ) — o I 2 Ay
ACHTE ANGRED TRIANGLE OBIBSE ANGLED TRIANGEE e » , \ k)
; w ~1G4I2HIA 1 Br & %) (3> =~ } 3
- e i B
PYRAMID SPHERE
-4 YA T Ll ai 173
- (Ny)
j- - S J— be ¢ ’4, R \ 1 8 - Humber of Sidss) Bees  dr R0 200
Aed - 5 S¢S A)(S B)(S-C) Ares -+ (5 A){S BI(S €) " x -n_ -0
L wheS - (A8 E) wieieS (A8 O \ | "™ Yohme E e
e | \ I - ¥ ans ot vary
REGULAR POLYGON THAPLZIUN F \y 3
! S g l r‘“\ . L ) }-«ﬂﬂ.v“ ~~~~~~~
{- - B =) 4 w ﬂl.lﬂ [:} SF‘NDR[I. SEGHENT OF SPHESE
. s - - Sphasicat Swiae
Biea - NSB N At - ek 7 gy | Retvioiy
? - < w1 —ZF Q Tetaf S,
W Atea ‘. AD E) 80 CE 4 rlaca
_(whece B - Bumber of SKins) N ° y ) wonsh 1 o~ _oob S
. : o
CIRCLE HULAR RING e
CIRCLE BN 7 & -
A . I IR -
} n
o - 4 T yores l SECTOR OF SPHERE
é ] i
S L
=P A i}
o 27 Cucumtersace <2 R or 2D A:eag ;.\ ((D' e!;.()D ¢y = Teisl Suilsce
i ——— > ~ '-'
- . o Ly BAiea ~ £ Rr ’;\’ - xR QM g)
SECTOR OF CIBCLE S[GH(HI 0f CIRCIE Velme ~ 22" B 2
A LR L - Veluas - LT HH
i) € 2uHPR 8 £ !
o € e \
WL N ,.-m“’ Ju IR U -
L}
, 21hm \ I g O ~ ELLIPSE PARARGLIC SEGMENT
i - T
(] —i sk ) ~N f
i [ - T \
Arga - .‘_l -8 . Aiga % HL !E (B H) T Aros -1
2 s ! o s ClE-H) Ty !
e 1 N 1] H L
ot
<- A}
l N 118
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CIRCUMFERENCES AND AREAS OF CIRCLES l CIRCUMFERENCES AND AREAS OF (RCLES
FROM Y44 to 100 b j—Continusd
Citcuin - 3 Lircu -
Eimenetey luc:(r Aten hareter Cf:::::::.‘:: Ates L _] Enaieter l""‘?“' Arca R ST (ftl::::.‘:! Area
-4 ;
:?‘ 049509 GOD1Y 5 15 708 19 645 ll' 34 558 95 033 ! 17 53 407 226 48
', 09818 40077 Sy 16 101 20 629 H oy 34950 97 05 | 173y $3 8O 230 33
Y 19035 o307 5% 16 93 21 648 ] e 35393 99402 1 17% 54193 243 71
e 39270 01227 5 5y 16 886 22 691 X 1y 35 736 101 62 | 17dy 54 585 237 10
Yie S8905 02761 Sty 17 279 24 758 1y o 128 103 87 I A5 59 978 246 53
) 78544 04409 5%8 17 632 24 Hsb . 1% 36 521 106 14 173 55 371 243 o8
%iﬁ 9(:“75 07670 5 18 064 25 467 ”,;’f! 16 914 108 43 P 173 55 763 247 45
’ l: : ;;g; ::‘:;}3 5% 18 457 27 109 17y 37 306 110 75 1744 56 156 350 95
. 3795 ; T . v LT - - -
1) 1 5708 19635 | © 15 850 28 274 iz 37.699 113 10 18 56 549 254 47
%e 1 7672 24850 oy 19 242 29 465 - 120 38 002 115 47 181y 56 941 258 02
i % 1 9615 30680 oty 19 635 30 680 12% 38 485 117 8 Wiy 57 344 261.59
ey 2 1598 37122 0 20 028 31 919 . 1284 38877 120 28 18'y 57 727 265.18
3 2 3562 44179 ol% 20 420 33 143 1222 392716 122 72 18ty 58 120 268 BO
1, 2 5525 51849 h 20 813 34 472 12% 19663 125 19 18% S8 512 272 .45
A 2 7489 w132 044 21 206 35 785 g 1224 40055 127 68 184, 58 905 276 12
iy 2 9452 vI029 0l 21 S48 37 122 § 127 40 498 L6 1Y 187, 59 298 279 H)
1 3 1410 78540 21 991 38 485 i3 6 841 132 73 19 59 690 283 54
g 3 5343 9402 7'y 22 384 39 871 13ty 41 233 135 30 19ty 60 083 287 27
A 3 w270 1 2272 7l 22 777 41 282 I~ 134 41 626 137 89 puty 60 476 291 04
1 13197 ! 1819 79y 23 160 42 718 134y 32 019 140 50 163, 60 868 294 83
1 4 7124 ! 7671 754 21 562 4 179 . 134 42 412 143 W 19t 61 261 208 &5
1%y 5 1051 2 0739 7%, 23 955 15 664 13% 42 B804 145 80 1954 61 654 302 49
1Yy S 4978 2 4053 7% 24 347 47 173 1333 43 197 148 49 194, 62 047 306 35
175 S 8905 2 7612 7% 24 740 48 797 -E j 137%% 43 590 151 20 167y 62 439 310 24
3 o832 4 14in 8 25 133 S0 205 14 43 982 153 94 20777 Tor w32 3i4i6
2y 6 6759 3 S40b 8y 25 525 S1 849 ity 44 375 156 70 20% 63 225 318 10
A 7 0686 3 9761 Hiy 25 918 53 45b l-",.,g 44 768 159 48 200 63 617 322 06
iy 7 4013 4 4301 B4 20 311 55 088 [ 14y 45 160 162 S0 203, 64 010 226 05
21 7 H54G 4 Q087 8ls 26 704 5h 745 1445 45 553 165 13 201, o4 403 330 06
g 8 2467 5 4119 8%y 27 096 S8 426 14%g 45 Y46 167 99 3 203 o4 795 33410
23 8 6394 5 9196 LN 27 489 6o 132 14, A6 338 170 87 204, 65 188 338 16
275 o 0321 6 A91E 84 27 482 1 Bo2 [ A 14y 16 73t 173 74 207 65 581 242 25
3 4 4248 7 0686 9 28 274 03 617 - 15 47 124 176 71 21 05 $73 346 36
Py 9 8175 7 6099 oty 28 667 05 397 150 47 517 179 67 2ty 66 366 358 50
RLHA 10 210 8 2958 | U 29 060 a7 ol 154 47 909 182 65 ] 21 6b 759 354 66
31y 10 603 B 9462 ! 9y 29 452 o9 629 1539 48 202 185 66 213y 67 152 358 84
3 10 9906 9 6211 | V1A 29 845 70 BH2 1515 48 695 188 69 2114 67 544 363 G5
35y 11 388 B 321 95y 30 238 72 760 155, 49 687 191 75 217, 67 437 367 28
3N 11 781 11045 i UL 10 631 74 662 15% 4% 480 194 83 | 21% 68 330 371 54
3% 12 174 11 793, 9y 31 023 76 SHY ~y 15% 49 873 197 U3 V15 68 722 375 H
4 12 566 12 560 . 10 31 416 78 540 I lo 50 266 201 U6 22 6% 115 340 13
4ty 12 659 13 364 g 10y 31 BOY B0 516 od Yoty 50 658 209 22 2214 6y 508 384 46
41, 13 352 14 186 10t 12 201 82 516 16l 51 05t 207 39 224 by G0 388 B2
41y 13 748 1S a3 ! u 32 544 B4 541 ' lo‘g SE 494 210 6o 22y 70 193 A48 20
a4 14137 15 9 . T 32 987 Bis 596 L 1619 S1 Hi6 213 #2 2ty 70 olin 347 0l
15, 14 530 16 HOO 15y 33 374 HE 664 o 165 S2 229 217 08 v 225 71 014G 10l g
Gy 14 923 17 121, oty 33 772 90 76l 16 52 622 220 45 | 22Y, 71 471 406 49
9% 15 315 14 eS| 07y 34 165 97 886 ] 167% 53 014 223 0S5 227y 71 864 10 47




CIRCUMFEREMNCES AND AREAS OF CIRCLES

Arcs

660
6066
671
677
683
649
6495
700

706
712
718
724
730
736
742
748

754
760
766
773
779
785
7%¢1
797

~—Continved .-
Cucum- Circum-
Lyiasuctes ference Aree Diamctes fesence
23 72 257 415 48 29 91 106
23, 72 649 42¢ 00 293 g1 499
23;4 73 042 424 56 294 91.892
23% 73 435 429 13 203y 92 284
231 73 827 433 74 2914 92 677
235y 74 220 438 36 295, 93 070
233 74 613 443 01 2934 93 462
237% 75 606 447 69 297, 93 855
24 75.398 452 39 30 94 248
24k 75 701 457 11 k{11 494 641
2444 76 184 461 86 3053 95 033
243y 76 578 466 64 3034 95 426
2415 76 969 471 44 30 95 819
24% 77 362 476 26 305, 96 211
241 77 754 461 1t RUIEEN 96 604
247y 78 147 485 98 307y 96 997
25 78 540 450 87 31 97 389
25 78 933 495 79 311y 97 782
2514 79 125 500 74 31ty 98 175
254 79 718 505 71 31, 98 568
2514 80 111 510 71 31 98 960
2534 80 503 515 72 313 99 353
2594 80 846 520 77 314 99 746
25% 81 28% 525 .84 317 166 14
Z6 81 681 530793 32 TG0 53
W'y 82 074 536 05 328, 100 92
20%5 B2 467 541 19 328, 101 32
204y 82 860 546 35 32y 101 78
201 83 252 551 55 3244 102 10
265g 83 645 556 76 32%g 102 49
2634 84 038 562 00 3235 102 89
2614 84.430 567 27 32% 103 28
27 84 823 572 56 33 163 67
2713 85 216 5§77 .87 33, 104 07
27V 85 608 583 21 3314 104 46
27% 86 001 588 57 3334 104 85
2744 86 3494 593 96 3Ly 105 24
27% 86 747 59% 37 33%% 105 64
2744 87.179 004 81 333; 106 03
27% 87 572 610 27 33% 106 42
28 B7 965 815 75 34 106 81
28y 88 357 621 26 34ty 107 21
2815 88 750 626 80 3415 107 60
28y 89 143 632 36 343g 107 99
2844 89 535 637 94 34y 108 39
285 89 928 642 S5 343g 108 78
2834 90 321 649 18 344, 169 17
26874 90 714 054 84 3475 169 56
114

80325

818
816
823
829
835
842
848

855
861
868
874
881
488
894
901

907
214
921
928
934
g1
948
955

52
23
96
71
49
30
13
98

.1
76

64
62
62
64
69

77
87
49
14
31
51
73
98

54
86
21
58
g7
39
83

30
79
3l
85
41

62
26

.92

61
32
0b
82
61
42
25

J
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CIRCUMFERENCES AND AREAS OF CIRCLES

bd

L)

bod

r

il

hd

1S

& J

o b

-

1

) —~Continyed
X Cuweum- Circum-

Dismectey ference Asea ference Arcn
35 109 96 962 1t 128 81 1320 3
35ty 110 35 9449 OO 129 20 1328 3
354 110 74 975 91t 129 59 1336 4
353% 111 13 982 84 129 98 1344 5
kELEA 111 53 949 80 130 38 1352 7
35% 111 92 946 78 130 77 1360 8
3534 112 31 1003 8 131 16 1369 ¢
5% 12 78 1010 8 131 55 1377 2
36 11310 1017 9 131 .95 1385 4
36'y 113 49 1025 0 132.34 1393 7
k1.17A 113 88 1032 1 132 73 1402 0
363 114 28 1039 2 133 13 1410 3
3626 114 67 1046 3 133 52 1418 6
363 115 06 1053 5 133 91 1427 0
363% 115 45 1060 7 134 30 1435 4
3675 115 85 1008 0 134 70 1443 8
37 116 24 1075 2 135 09 1452 2
37!} 116 63 1082 5 135 48 1460 7
kY AYA 117 02 1089 8 135 87 1469 1
373 117 42 1697 136 27 1477 6
3745 117 81 1194 5 136 66 1486 2
373 118 20 1111 8 137 05 1494 7
3734 118 60 1119 2 137 45 1501 3
37% 118 99 1126 7 137 84 1511 9
38 119 38 1134 1 138 23 1520 §
38t 119 77 1141 6 138 62 1529 2
K1 17A 120 17 1199 ¢ 139 62 1537 ¢
3gdy 120 56 1156 b 139 41 1546 6
3845 120 95 1164 2 139 8¢ 1555 3
383y 1201 3¢ 1171 7 140 19 1564 ©
3835 121 74 1179 3 140 59 1572 8
38% 12213 1186 9 140 98 1581 6
39 122 52 1194 6 141 37 1590 4
3914 122 92 1202 3 141 76 1599 3
394, 123 31 1210 ¢ 142 16 1608 2
39% 12370 1217 7 142 55 1617 0
30l 124 09 1225 4 142 44 1626 0
39% 124 49 1233 2 143 34 1634 9
393 129 88 1241 ¢ 143 73 1643 9

397 12527 1248 8 144 12 1652 9
40 125 66 1256 6 144 51 1661 9
40y 126 66 1264 § 144 91 1670 9
404 120 45 1272 4 145 30 1680 0
403y 126 84 1280 3 145 69 16089 1
4017 127 24 1288 2 146 08 1698 2
405, 127 63 1296 2 146 48 1707 4
4035 128 02 1304 2 196 87 1716 5
Aoly 12841 13122 147 26 1725 7




CIRCUMFERENCES AND AREAS OF CIRCLES

Crcum
Diamecter ference Asca
47 147 06 1734 9
47 148 05 1744 2
4715 148 44 1753 §
473 148 83 1762 7
4714 149 23 17721
473 149 62 1781 4
4733 150 01 1700 #
477% 150 40 1800 1
8 150 8o 1809 o
481, 151 19 1819 0
48L4 151 58 1828 5
484y 151 98 1837 9
484 152 37 1847 5
4834 152 76 1857 0
483, 153 15 18606 5
187 153 55 1876 1
49 153 494 1885 7
491, 154 33 1895 4
4914 154 72 1965 6
493, 155 12 1914 7
4914 155 51 1924 4
495, 155 90 1934 2
4934 156 29 1943 9
4974 156 64 1953 7
S0 157 08 1903 5
51 160 22 2042 8
52 163 36 2123 7
53 166 50 2200 2
54 169 65 2290 2
55 172 79 2375 8
56 175 93 2463 0
57 179 67 2551 8
58 182 21 2642 1
59 185 35 2734 0
60 188 50 2827 4
116

——r T

—Loncluded
Circuns
Iemeter ference Arca
61 191 o 2922 5
62 194 78 3019 1
63 197 92 3117 2
04 201 06 3217 0
65 204 20 3318 3
66 207 35 3421 2
67 210 49 3525 7
o8 213 63 3631 7
64 216 77 3739 3
70 219 91 3848 S
71 223 05 3959 2
72 226 20 4071 5
73 229 34 4185 4
74 232 48 4300 8
75 235 62 4417 9
76 238 76 4536 5
77 241 90 4656 6
78 245 64 4778 4
79 248 19 44901 7
1) 251 33 5026 5
81 254.47 5153 ¢
82 257 ol 5281 ©
83 260 75 5410 6
84 263 89 5541 8
85 267 04 5674 S
86 270 18 5808 8
87 273 32 5944 7
s 276 40 6082 1
y4 279 60 6221 1
Y 282 74 6361 7
91 285 89 6503 9
92 289 03 60647 ©
43 292 17 6792 9
94 295 31 6439 8
95 298 45 7088 2
k11 Jal 59 7238 2
@7 304 73 7389 8
uy 307 88 7543 ¢
99 311 02 7697 7
HES] 314 16 7854 ¢

L <

i

DECIMALS OF AN INCH FOR EACH Les

§
c y .
F(::::::g: Decissal %l,x;lcl:?:‘l: Decituel
™ 015625 : 1, 515625
b 03125 5, 53125
o4 046875 ! 5, 546875
0625 i 5625
s .
o 078125 g, 578125
¥, 09375 i, 59375
i 109375 ¥, 609375
225 54 .628
% Tld0e2s T T AT 640625
2 15625 2y, 65625
ey 171875 3, 671875
1875 6875
%, 203125 LW 703125
, 2 21875 1, 71875
15 234375 70 734375
28 34 .zég
1, 265625 i 765625
. $a 28125 %, 78125
1%s 296875 e, 796875
3125 8125
ey 328125 S . 428125
g, 343178 2y, LH4375
L, 359375 554 859375
.375 % 815
54 396625 2 .BU0625
1%, 40625 %, 40625
iy 421875 59, 921875
4375 ! 19375
2% 453125 UM 953125
154, 46875 : W, .96875
ey 484375 8, 984375
5 E L.
117
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C.

17 8

17 2

16 7

16 1)

15 6
15 6
14 4

13 9
133
12 8
12 2
11 7
111

10 6
10 ¢
9 44
8 84
8 33
778
7 22
6 67
6 11
5 56
5 00
4 449
3 89
333
278
2 22
1 67
Pt
¢ 56
L]

0 56
111
1 67
2 22
278
333
3 89
4 44
5 00
S S6
6 11
6 67
7 22
7178
8 33
8 84
% 44
e 0

]
QEMNMONANN=D
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TEMPERATURE CONVERSION TABLES
By Albent Scuveur

Note: The nunbers in bold fnte type tefes o the tem
Centigrade or Fahienheit which 1t s desiy ed te co

0 to 100

F.
32
KX
35 6
37 4
3¢ 2
41 0
42 8
44 6
46 4
48 2
50 6
51 8
53 6
55 4
57 2
59 0
60 8
62 6
64 4
60 2
68 G
69 8
71 6
73 4
75 2
77 ©
78 8
80 O
B2 4
84 2
8Bb O
87 8
8Y o
91 4
93 2
95 0
96 8
98 6
100 4
162 2
164 0
165 8
107 6
102 4
11t 2
113 0
114 8
116 &
118 4
120 2

122 0

porature either in degrees
ert inte the otles wele.
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TEMPERATURE CONVERSION TABLES

38
43
49
54
i1
66
71
77
82
48
93
%9
1ua
104
Lo
1te
121
127
132
138
143
149
154
16
166
171
177
182
188
143
199
204
210
Z16
221
227
232
238
243
244
254
260
266
271
277
332

0 56
11
6H7
22
78

P B e

1

~Conlinued
By Alben Sauveur
O g LO0GED
¥. ‘ C.
212 248 §S0
230 293 $6¢
248 2949 §71¢
2606 304 580
284 30 §%0
302 310 00
320 k§3 (3%}
338 317 €26
356 332 630
374 338 $40
392 343 650
410 349 (11
413 354 678
428 360 (1:]
446 366 (19
464 171 08
482 377 710
S00 382 720
518 48 136
536 393 740
554 399 750
572 404 160
590 410 176
608 416 786
626 421 7%¢
644 427 800
662 432 €10
680 438 €20
698 443 83¢
716 44 840
734 454 €50
752 401) §60
774 Hbts 8§70
788 471 880
806 477 850
824 182 $00
842 488 e
860 4493 920
878 ¢ 499 930
896 | 504 $40
514 i 510 98¢
932 516 L]11]
950 521 970
968 527 980
486 532 L1
HIIE] 538 1006
INTERPOLATION FACTORS
18 333 6
J 6 3 89 7
S 4 4 44 &
72 5 00 9
4 0 5 5t 10




TEME’ERATURE_CC?::XS;S!ON TABLES TEMPERATURE CONVERSION TABLES
~Concluded
By Albert Sauveur ] o By Albert Sauveur
1000 to 2000 y e
o 2068 to 3000
L C K. | c. ) ¥ o . o i
543 1016 1850 ;821 1510 2750 05 e
549 1029 1868 827 15290 2708 : Lod 5253 3650 1477 251¢ 4550
554 1030 1880 | 82 1530 2780 Hio 2030 4068 1182 2520 4568
560 1040 1904 838 1540 2804 16 2040 do86 ¢ 1384 2530 4586
566 1050 1922 843 1550 2822 1121 2050 3704 1393 2540 1604
571 1060 1940 849 1560 240 1127 2060 3722 | 13v9 2550 1622
577 1670 1458 854 1570 2858 1132 207G 3740 1464 2560 1640
562 1080 1976 860 1580 2876 1138 2080 3758 1410 2570 4658
548 1050 1994 866 15%0 2894 143 2050 36 1418 2580 4676
543 1199 2012 871 1600 2912 1149 2100 3794 1421 25%8% 4604
549 1119 2030 877 1610 2930 11549 2119 S 1427 2600 4712
604 1120 2048 852 1620 2948 1160 2120 3830 1432 2610 4730
610 1130 2066 8HE 1630 2966 1166 2130 3848 1438 262¢ 4748
616 1140 2084 893 1640 2984 171 2140 3866 1443 2636 1766
621 1159 2102 899 1650 3062 177 2150 3484 1449 2640 4784
627 1160 2120 904 1660 3020 1182 2166 3902 1454 2650 4802
632 1179 2138 910 1670 3038 1188 2170 3920 1460 2660 4820
638 1180 2156 916 1680 3056 1193 2180 3938 1466 2670 4818
643 119 2174 921 16%0 3074 1199 2180 3956 1471 2680 4856
649 1209 2192 927 1700 3092 1204 2260 ous 1477 2636 4874
654 1210 2210 932 1710 3to 1210 2210 3992 1482 2700 4892
660 1220 2228 938 1720 3128 1216 2220 4010 1488 2710 4910
656 1230 2246 943 1730 3146 1221 2236 4028 1493 2720 4928
671 1240 2264 949 1740 3164 1227 2240 4046 1499 2730 4946
677 1250 2282 954 1750 3182 1212 2250 4064 1504 2740 4964
682 1260 2300 960 1760 3200 1238 2260 4082 1510 2150 4982
688 1270 2318 966 1770 3218 1243 2270 4100 1516 2760 5060
693 1280 2336 971 1780 1236 1249 2280 ans 1521 2770 so18
699 1299 2354 977 1730 3254 1254 2288 1136 1527 2780 5036
704 1300 2372 982 1800 3272 1260 2300 +154 1532 21%0 5054
710 1310 2390 988 1810 3290 1266 2310 na 1538 2800 5672
716 1320 2408 993 1820 3308 1271 2320 4190 1543 2810 5040
721 1330 2426 994 1830 1326 1277 1+ 4208 1544 2820 5108
727 1340 2444 1004 1840 3344 4220 1554 2036 5126
34 1282 2340 4244 5
732 1350 2462 1010 1850 3362 1288 2350 | 1560 2640 5144
738 1350 2480 1016 1860 3380 1293 2362 4262 1566 2850 5162
743 1370 2498 1021 1870 3398 1249 2310 4280 1571 2860 5180
749 1380 2516 1027 1880 3416 1304 2380 it 1577 2870 5198
754 13%0 2534 1032 1850 3434 131¢ 2380 4316 1582 2080 5216
760 1430 2552 1038 180¢ 3452 1316 2400 4334 1584 208¢ 5234
766 1410 2570 1043 1910 3470 1321 2410 1352 1593 2900 5252
771} 1420 2588 1049 1929 3488 1327 2420 4376 1599 2810 5270
777 1430 2606 1054 1932 3506 1332 2430 4388 | 1604 2520 5288
782 1440 2624 1060 1940 1529 1338 2440 110 | 1610 2830 5306
788 1450 2642 1066 1950 3542 134 4424 1616 2840 5324
43 2450 4442 | 1e:1
703 1460 2660 107t 1960 3560 1349 2460 2950 §342
799 1470 2678 | 1077 1870 3578 1354 2470 4360 1627 2960 5360
804 1480 2696 || 1082 1980 3596 1360 2460 478 | 1632 2976 5378
810 1498 2714 4 1088 $53%0 iﬁH 1366 2430 :;:g ::::g ggg 5396
' : ‘ ; X
w1500 273z wes B0 R 71 2500 s | iede 3000 sess




TEMPERATURE END POINTS OF
PYROMETRIC CONES

DEFINITION: Pyt Cone Bquvaleat (B0 Co Eo- In the cuae of
sefrnctosica, the number of that standacd cone whose tip would tauch the suge
purting plague simuliapesusly with a cone ol thie matcrial beiag investsgated
whien tested in accordence with the Staudurd Method of Test for P. C. E. of
Fireclay Brick (A, 8. T. M. Draignation C 245 uf the Ammesicean Swiety for
Testing Materialy.

NOTE: The tesms  “fusiun point,”” “softesg Pt - deformation prasemat
and “melting point’’ have heretofore been lenzeely waesd for “pysometsic cone
equivaiont.”

HEad point * ' Hand gussnt ®

Ne of K No of
Cone Edegrees Blegrces E Cone Dicgreee Degreca
Cent. Ful Cent. Fahr.
022 605 1121 7 1250 2282
021 615 1139 8 1260 2300
v20 650 1202 9 1285 2345
[33] 660 1220 16 1305 2381
G188 720 1328 (R} 1325 2417
017 770 1418 12 1335 2435
016 7495 1463 13 1350 2462
015 80G4S 1441 14 1406 2552
[ ] 81¢ 1520 15 1435 2615
613 860 1580 16 1465 2069
012 875 B0sd7 17 1475 2087
atl 905 1661 [ £ 1440 2784
010 845 1643 19 1520 2768
vy Y3 1766 20 1530 2786
08 a50 1742 23 1580 2876
a7 990 1814 20 1595 24063
() 1015 1859 27 1605 2921
05 1040 1904 28 1615 2939
04 1060 1940 9 1640 2984
n3 1115 2039 Jo 1650 3002
02 1125 2057 31 1680 3056
o1 1145 2093 32 1700 3692
1 1160 2120 1321, 1722 a3
2 1165 2129 33 1745 3173
3 1170 21318 I 14 1760 3200
‘ t 15 785 3245
4 11490 2174 k1] 1810 3290
5 1205 2201 i 37 1820 Ji08
6 1230 2246 Jg 1835 KEXH

sNOTE: Pyrometric cones do pot give an accuiate messurement of tempcra-
ture. Where 1t i desired to mterpret P CL K values apguoxinimicly 1 terme of
temperstur e, thie table aliove may be used. This table haus been spproved by
the &. 8. T. M. 1t is basedd un the work of Fairchili and Peters, J. Awer. Cer,
Soc. 9, 701-43, 1926, Heating sate 150° Cent. pat Howr fus cones 812 te 20,
inclusive, and 108° Cent_ per bt fur canes 23 to 14, inclustve. The temperatuces
do not sp’}uly to the slower sates «f heating ¢ »n ia the o ciel Aring end
the use of refructory matenals

1Mot included in the teete of Faichild end Feters. The temperatuses given

are approkimate.
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FURNACJE TEMPERATURES

Kind of Furnace
Boilers ... .. ... . .
By-Product Coke Ovens. .
Cement Kiins, hot zone . ..

Copper Converters. . ... 1200 to
Copper Refining Furnaces 1250 to
Copper Reverberatories 1300 to
Copper Roasters. . . 700 to
Gas Producer. . . ... . . 1260 o
Glass Annealing Furnaces. 430 to
Giuss Tanks, bottle. .| 1370 to
Glass Tanks, plate. . 1370 to
Iren and Steel Furnaces
Annealing Oven . . . 760 to
Blast Furnace, tapping 1370 to
Bessemer Converter.. . 1540 to
Electric Furnaces . 1450 to
Heating Furnaces 980 1o
Malleabile Furnaces 1300 to
Open Hearths
Melting Chamber. 650 to
Checkers . . . 200 to
Soaking Pits 1150 to

Lowest visible red. . . . . 475
Lowest visible red to dark

red. . ... . 475 to
Dark red to cherry re 650 to
Cherry red to bright cherry

red 750 to

Bright cherry er! !o éfangc 815 te
Orange to yellow .
Yellow to light yellow

Light yellow to white.
White to dazzling white

Degrees €

1000 to 1600
1006 to 1500
£300 1o 1600

1360
1550
1570

810

1370

540
1600
1650

980
154¢
1650
1700
1310
1650

1680
1130
1376

650
750

815
a0

900 to 1090

1090 to 1315
1315 to 1540
1540 and over 2800 and over

COLOR SCALE FOR TEMPERATURES

Degrees F

180G to 290()’
1830 to 2730
2400 to 2900

2200 to 2400
23006 to 2800
2400 to 2850
1300 to 1500

2300 to 2500

800 to 1000
2500 to 2900
25€0 to 3000

1400 10 1800
2500 to 2800
2800 to 3000
2650 to 3100
1800 1o 2400
24006 ro 3000

1200 to 3050
400 to 2600
2100 to 2500

885

885 to 1200
1200 to 1380

1380 1o 1500
1500 to 1650
165C to 2000

2000 to 2400
2400 to 2809
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MELTING POINTS OF METALS
AND ALLOYS?

Degieey Iegeces

Fabiuonieit Centigiaiie
Alumitu 1220 210 2 b 660 14081
Antimony . . . .. 1166 910 2 B 630 50 1
Bionze 1920 approx. 1050 approx.
Biass 1725 appsox. G40 approx.
Cadnium. . 609 & 10U 2 b J20 910 1
Calciumn 1562 135 850 120
Copper 1981 4+ 0 2 bi083 101
Gold . 1845 430 O alOh3 LOO
Iridium 4429 145 b 2443 43
Ieon, pure 2802 15 1539 .4
Cast inon, white. 2164 appox. 1156 approx.
Cast iron, gray . 2295  appros. 1230 approx.
Steel, plain cartbon
€19, carbon and less). . 268¢ appiox. 1470 approx.
Wrought iron. ... . 2750 appros. 1518  approx.
Lead .. 621 3 10 2 b 327.310 1
Magnesium 1202 14 650 12
Nicketl 2647 12 b 1453 L1
Palladiuns . . . . 2826 12 b 1552 11
Platinam 32t6 11 8 b 1769 1
Rhaodium . . sty 15 L1960 33
Silicon 2602 1L.35 1428 20
Silver 1761 4100 a Y960 8LC O
Tin 449 446 2 b 231 3161
Titanium . 3300 180 1815 :% 160
Tungsten 6116 435 b 3380 L20
Vonadium . 3145 140 §730 150
Zinc 787 3 16 2 b 419 5101

NOTE: ». Prituary hixed points, internetional Temperature Scale of 1948,

b. Secondary fixed points, Internations! Tempersture Scale of 1248,

MELTING POINTS OF MINERALS

AND OXIDES*

Ehimisa - °F

{Corundum) Al 37460
Beryllia Be0 4660
Carbon (Sublimes)  C H6M
Chiromiun Ozide Cral)y 4110
Foistesite. . . 2Mg0-Si0, 3492
Lime Cal 4658
Magnesia Mgt 5072
Silica (Cristobalite}  Sidy 3133
Silicon Carbide

{decomposes: ... SIiC 4082
Spined Mgd-Al,0, 3875
Zuconia . . ZrGy 4890
Ziscon . . Z30y-Sity, 12274

- o
2038
2570
3650
2265
1922
2570
2800
1723

2250
2135
2700
177514

T A«liua(cd to the lLuternations! Temperatute Scale of 1944,

{ Diesocistion Tempersturce.
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COMPARISON OF TYLER AND

U. S. SIEVE SERIES
b

TYLER STANDARL SIKEVE SERIES* US Senes
Tyles snesh Opening, Opemang, s of Bpopa X
in. k. wise, in. espurvelent
:f 76 2 o 207 ERTN
l“ 50 8 192 2in
114 381 148 13 i
1 050 26 67 148 1 06 in.
0 883 22 43 135 7 in.
.742 18 85 135 e i
624 15 85 120 iy in
525 13 33 105 0.530 in.
441 11 20 105 e in.
371 Y 423 092 3% in.
24 312 7 925 0 T e
88 iy In.
31/ .263 6 &80 070 0.265 in.
32 221 5 613 065 No. 344
4 185 4 699 065 No. 4
5 i 156 3 962 044 No 5
6 131 3 327 036 No. b
7 llQ 2 794 0328 Noa. 7
8 093 2 362 032 No. &
9 078 1 981 0313 No. 16
10 065 1 651 035 No. 12
12 055 1 397 628 No
.14
14 046 1 108 025 No. 1o
16 0396 0 y4] 0235 No. 18
pid) 0328 833 0172 No. 20
24 #4276 761 0141 No. 25
28 0232 58y 0125 No
h - 30
32 0195 495 ons No. 35
35 0!64 417 0122 No. 490
42 0138 351 oteo No. 45
48 e 0t 36._ - 295 2)v2 No. 58
60 G097 246 G670 No. 60
65 0682 208 0672 No. 70
Ho 0069 175 0056 No. 80
100 NIOLY 147 4z No. ton
115 (044 124 [IIXY] No. 120
150 L0641 104 G626 Na).A ”0‘“
l7(: 0G1S [11.1] 0024 Na. 170
204 ‘,’029 074 0021 No. 200
256 0024 061 00l6 No. 230
270 $a21 53 gule No. 270
325 0617 043 Gl N 25
R 7K o. 32%
400 6ul5 €38 0810 No. 406
* Standard in Refractories Induetry T
.. 127




WEIGHTS OF VARIOUS

MATERIALS
Pounds
| 38 <l . g
Mutennl Pc(tA.(‘:I'E::‘!.; Material ¥ C:AS: 5‘(
BRICK E PdETAl:.S
Building B7 1371  Aluminum 166 lon
Fireclay 118 152} Brass, cast . 523 53¢
Sitica 102 115 ; Bironze, 149, Sn ?55
Chyoine 175 180 | goppcr. ca;:lt.dmllcd 552 550
Magnesia as brick or opper, rulied or
fused in furnace 162 17¢ wire. . 555 s
CEMENT Iron, gray cast 438 44
CEM loos B0 90 Iron, white cast . . 473 482
Ponlzfml, ouse Iron, wrought. 486 493
Aluminous, louse | 9 100 Lead onst 208
FINE GROUND CLAYS, Lcad: colled . 711
SILICA CEMENT ETC. Nickel . . . 536 555
Fire Clay 50 110 Steel, cast or volled . 474 490
Calcined Fire Clay 70 95 Tin cast . 455 459
Silica Cemnent 75 83 Zine cast 439 447
Magnesia Cement 127
Chrome Cement .. 135 OILS ]
Grain Magnesite Crude . 48 62
{us shipped) . .. 112 Fuel Oii | s2
COAL AND COKE No. 1 22 2
Anthracite 87 112 No. 2. 3234
Bituminous 75 94 No. 3. i os
9 35 Bunker C- 6
Charcoal 1 !
Coke 23 32 Gasoline 44 47
CONCRETE Kerosene . gg g;
Cement, stone, sand 120 155 Lubricating Gil .
Cement, slag, cte 110 130 ROCKS IN SOLID N
EARTH Chalk. .
Loam, dry loose 63 76 Dolomite 175 178
Loam, packed, 8BS 45 Granite l6§ 175
Loam, soft, loose Gypsum 143 146
mud. 90 108 Limestone and )
Loam, dense mud 110 125 matbl_e :g; :Z‘é
GLASS Magnezite
Common window 156 160 Pumice . .. ,2(2) iigs
Plate 157 161 Quartz o
Container . . . 152 159 Sandstone 134»l72
Laboratory 136140 Shale ) 16l275
Optical 133 507 Slate, Amertlc:m. roa T30
< Soapstone, tale. .
LIME
Mortar 100 SAND
Quick, loose hunps 53 Dry, | 100
Quick, line ... 75 Dry, packed. 110
Siaked . 81 87 Wet, packed 12¢
Stone, solid 165 172 Gravel, packed . 118
Stone, crushed . 85 100 ER
MASONRY WATI
Granite or limestone 165 172 As ice . g; 3
Mortar rubble .. .. 150 155 At 32 l:' 62 4
Sandstone 110 147 .-,_WAt 212°F . 59
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Th:rmnlw
12
i0
10
11
108
14

°F BTU
and :
..

62x10-" (2

at 2000°F.

.
o
z
a
o
3
]
a
9
(4]

Q-

gﬁ

2000°F Tem;

Mcient
pansion

v

32-40x10-°
68x10-*

Mean Coe
3ix10~"
30x10-°
32x10-7
26x10-°
43x10~
41x10~

of Ex.
‘Between 32°

Porz‘city
22-30
10-24
12-15
20-35
15~22
13-28
20-24
20-28
20-28

RACTORIES

9 lgguiv.
66,5
7.5-8.5
8.5
8.9
8.5
8.7-10
9-11
10.5-11
9.5-10

Punds

Ability
Good
Good
Good
Fair
Good
2+ Coefl. 68° 1o 600°F,— 163210~ 600° to 2000°F —24x10-*,

iRelative
Good Very Good

Excellent

Load Bearin

Fair
Fair

Abrasion
Resistance
Good
Good
Good
Good
Very Good Excellent

{Relative’

Spalling
Resistance
tRelative:
Poor
Good
3-209;
Ezcelient
0-45;
Good
Poor
Poor

39 Excellent

34-39 Ezxcellent

33-34
37-40
38 41
38 41

3
37401, Excellent Very Good Excellent

31-32
31-33

TYPICAL PROPERTIES OF VARIOUS REF
P.C.E.

3

203

10,

426, Al
522G,

Typicaj
Comytftlfnenu
G2 Als0,
o
5i0y
Aly0
35¢, §i0,
85-90¢¢

8ic
15:33¢;

96 % Si0,
40

55¢;
50-80<,
Als0y
62,
85-90¢
AllOy
30-45¢;
Cr203
Alaly

y
y

y
110 Dissociates at 4082°F,

High Dut
Firecla
Super Dut:
Fireciay.
High Aiumina.
Muliite
Silicon
Carbide
Fused Alumina
Chrome
Magnesite

Brick Type
Silica. . . .



GLOSSARY OF TERMS RELATING
TO REFRACTORIES

ABRASION OF REFRACTORIES Weuring away of refliactory
surfaces by the scouring action of moving solids. {4)

ABUTMENT The sttuctural portion of a furnace whichh with-
stands the thrust of an arch. (R}

ACID REFRACTORIES Refractories containing a substantial
amount of uncembined silica which, when heated. may react
chiemically with basic refractories, slags or fluxes. (&

AIR SET -The property of a matesial to develop high strength
when dried, an example being air-setting mortars. (Not te be
confused with hydraulic set.) {R)

AMERICAN BOND Brickwork in which stretcher courses are
the principal portion, with headers laid every Sth, 6th, or 7th
cousse. (R)

AUGER MACHINE A machine {or extruding moist clay through
a die by meaus of a revolving screw or auger. (R)

BACK As applied to an arch, the cuter or upper surface. (R)

BAG WALL A refractory baffle wall between the combustion
chamber and the charge in a kiln or furnace.

BASIC REFRACTORIES Refractories whose major constituent
i3 either lime or magnesia and which, when heuated, may react
chemically with acid refractories, slugs or fluxes. (R}

BASKETWEAVE CHECKERWORK An arrangement of checker
brick with continuous vertical flues in which the plan view
suggestzs the weave of a basket.

éAT - A broken burned brick or shape. (K}

BATTER To reduce the width of brickwork with succeeding
courses. (K

BLOATING Swelling of a refructory when in the thesmo-plastic
state, caused by temperatures in excess of that for which the
material is intended, an exception bieing the use of this property
in one type of ladle brick. {See¢ aslso Secendary Expansion.) R

BULLNOSE BRICK Sec Jamh Brick.
BURN The degree to which the boud and other necessary physical

and chemical properties of a refractory bave been developed
during manufacture by heat treatment in a kile, (R)
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GLOSSARY—Continued

BUTTERED JOINT Mortar joint made by trowelling mortar
along the edges of the fuce of a brick, tile or shape and laying it
without a complete mostar bed.

CLAY -GROG MORTAR A refractory mortar made of ground
clay and grog for use in luying fireclay brick. (R}

CORBEL One or more courses of brick, each projecting beyond
the one below it to form a support. (R)

CORROSION OF REFRACTORIES Destruction of refractory
surlaces by the chemical action of external ugencies. {A)

DE-AIRED BRICK Brick molded or formed from a mix which
hias been subjected to a partizl vacuum during the forming
Process.

DIE A mold used for shaping brick in a machine or a form for
shaping an extruded column. (R

DIVISION WALL Wauil dividing sny two maujor sections of a
furnuce.

DOUBLE SCREENED GROUND REFRACTORY MATERIAL
A refractory material that contains a natural gradation of
particle sizes resulting from grinding or crushing and from
which particles coarser and finer than two specified sizes have
lseen removed by screening. (A}

DRCOP MACHINE SILICA BRICK Silica brick formed by
dsopping a quantity of a prepaced mix from a considerable
verticul distance into a mold {ullowed by slicking to size.

DRY PRESS BRICK Brick formed under high pressure from
moistened, but dry-appearing, ground ceramic materials.

EROSION OF REFRACTORIES Woearing away of cefractory
surfuces by the washing action of moving liquids. (A)

FIRST QUALITY FIRECLAY BRICK A trade term usually
indicating high duty fireclay brick us classified by AS.T.M.

FLASH MARKS Diiscoloration on the surface of a brick resulting
from the adherence of fy ash or the unpingement of a reducing
flame during burning. (K}

FLUX BLOCKS Refractory shapes which are used i contact
with molten glass in furnaces. (R

FUSION CAST REFRACTORY Rehactory materisi made by
fusing refractary compositions m an electric furnace and pouring
the maiten material wto molds ta solidify and formn finished
shapes.
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GLOSSARY —Continyed

.-

GANISTER A dense, bigh silica sock (quartzite), suitable for use
in the wanufmcture of silica refractories. Note Confusion
soimmetimes results from the use of this term because in some
parts of the United States it is applied to crushed fire brick or
mixtures of cither crushed fire hrick or sitica 1ock with clay. (R}

GROG Burned refractory
erushed fire brick. (R)

material, usually calcined cluy or

HAUNCH  That portion of an arch which is midway between the
skewhack and the crown. (R}

HEADER A brick laid in & wall on its largest face with its longest
dunension at right angles te the face of the wall. (R8;

HEARTH AND BOSH BRICK -Fireclay brick for use in lining
the Licarth walls and bosh sections of a blast furnace. (R}

HERRINGBONE BOND Brick laid in an angular or zigeag
fashion, forming a herringbone pattern in the plan view,

HOT TOP A special refractory shape or construction which is
placed on top of an ingot or casting mold to hold a quantity
of molten iron which will later flow downward to compensate
for the shirinkage as the ingot solidifies.

INWALL BRICK Fircclay brick for use in lining the inwsll
section of a blast furnace. (R

JACK ARCH A sprung arch with plane, borizontal, vuter and
inner susfaces.

JAMBEB BRICK A brick modified so that the coiner of one eud
and side is rounded with a radies approximately equal to the
width of the brick. (R

KILN MARKS Irregularities on the surface of a refractory caused
by deformation under load during burning. i 8)

LAMINATIONS Planes or contours of weakness in a molded re-
fractory, which may develop during the forming process. (R}

LEAN MORTAR Mortar having poor troweling properties. (R)

NEUTRAL REFRACTORIES A term applied to refractories
which are neither stroagly basic nor strongly acid, such as
chrome, mullite, or carbon. (R)

NINE-INCH EQUIVALENT The volume of o 9°x4157x21,"
brick (EQ1.25 cubic inches) which unit is used to express the
amount of material in a single shape, shipment, or period of pro-
duction of refractory materials.
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GLOSSARY“&Conlinugd
{

NOZZLE BRICK A tubmlar refiactory shape used i a ladle with
@ hole through which steel is teemed at the bottom of a ladle,
the upper end of the shape serving as a seat for the stopper. (R

OVERFIRING Hexting to s tempersture sufficient to cause
either pronounced deformation o bloating.

PERMEABILITY The property of allowing liguids or gases to
fAow into or through a material. 1R

PIGEGNHOLE CHECKER An arrangement of checker brick in
continuous parallel horizontal rows, so that alternate couracs
of bricks are parallel and intervening courses are laid at 90
degrees to adjacent courses.

POURING PIT REFRACTORIES Refrucwries_ u§ed for the
transfer and control of flow of molten steel in ingot molds.
Note. - The materials include ladle brick, sleeves, nozzles,
stoppess, hot tops, runner brick, etc. 1

RAMMING MIX A refractory matersal which, when lgmpered
with water, witi have suitable properties to allow 1t to be
rammed into place to form a monolithic furnace hining and
which develops structural strength when subscgucntly heated
in the furnace. Note. Usually of a less plastic pature than

plastic refractories. (R

RED HEART A hanmuless reddish core, sometimes found in fire-
clay refractones.

RING - The sound produced when two brick we struck together
or when one brick is tapped with a bard ohject. K-

RISE - The vertical distance betweets a planc_conncctiug the spring
fines and the highest point of the under side of an arch. (R

ROWLOCK-- Brick laid on edge with their longest dimension at
right angles to the furnace wall.

RUNNER BRICK A refractory shape having a hole ur.holcs
through which molten steel is conveyed during the teeming of

bottom-poured ingots. (&)

SCUTCH A hand toui resemubling a small pick with flat cutting
edges for trimming brick to the desised size or shape. {R:

SECOND QUALITY FIRECLAY BRICK - A trade term tlsually
indicating intermediate duty fireclay brick as classified by

AST.M.
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GLOSSARY—Concluded L }
.. - ]

SECONDARY HXPANSION A characteristic of some fireclay -
refractories to develop permanent expansion al temperatures |
within their useful range in service. Note- A bLiehavior not to :
bie confused with the bloating caused by excessive temperatures .
which impair the useful propesties of a refractory. (R) 1 }

SINGLE-SCREENED GROUND REFRACTORY MATERIAL L,
A refractory material that contains a natural gradation of

pasticie sizes resulting from grinding or crushing and from .
which particles coarser than a specified size have been removed g
Ly screening. {A) .

SLEEVES Tubular sefractory shapes used to protect the mmetal
sod which holds the stopper head in the valve assembly of a
bottom-pouring ladle. (R)

SOLIDIER COURSE - A course of brick laid in a wall on end with
their narrower side paralle! to the furnace weall. (R}

SPRING LINE The line of contact between the inside susface of
an arch and the skewback. (%)

SPRUNG ARCH An arch which is supported by abutinents at
the sides or ends only. (R}

STEAM PRESSED BRICK Brick smade by repressing blanks
cut from 2 column of clay from an auger machine.

STIFF MUD REPRESSED BRICK Sece stezn: pressed brick.

STOPPER HEAD A refractory shape, usually made of clay and
graphite, which is a movable valve head seating on the nozzle
brick, the assembly forming a valve for the metsl in bottom-
pouring ladles. (R)

STRETCHER A lwick laid in a wall with its largest face hori-
zontal and its lougest dimension parallel to the face of the
wall. (R}

SUSPENDED ARCH An arch i which the brick shapes are
suspended from overhead supporting members. (R}

THIRD QUALITY FIRECLAY BRICK -A trade term usually
indicating low duty fireclay brick, as classified by A.S. T M.

TILE --Rectangular refractory shapes in sizes larger than standard
brick and usually typified by thinness with respect to length
and width. (R}

TOP BRICK --Fireclay brick for use in lining the top section of a
blast furnace. (&}

TUYERE BRICK A cefractory shape containing one ot mare
hotes through which gir and other gases are intraduced into a

__lurnace. (R}

ROTE:

i4) Dehnition from AST M. Definitivng of Terms KRelating to Refrac-
tosies C 71,
{R: Deflnitions of the Americen Refractories Institute, Bulletin No. 87, 135
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NOTES

136 &G-SM 1253 sev.

FPrinted 10 U.S. A,
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ermanenfe
Yefractories

At the present time the company
is producing 13 different refrac-
tories products, .
They have developed a material
for special high-tempercture ap-
plications thet will withstand a
load ef 25 pounds per sguare inch
up to a temperature of 4,000
degrees F. withcut shearing.

nante, talifornis :upplied the
2nsive amount of bulk cement used for
wartime purpeses in the Pacific area,
besides operating various other heavy
industries, the Henry L

naturaily ran

reiractory probiems,

Kaiser con-
into many dithcult
How great these

Mertal view of the Permanente Metal Corporation's Sea
water Chemical and Refractory planis, Moss Landing, Calif.
Brick facilities are pictured in right foreground.

& Depariment Devoted o the Production of Refractories, Their

problems were will be seen from th
{act that each ®'in in the cement plant
alone used 15,000 basic kiln blocks in
its Lot zone, Equipment was zuhjected
to stuch strenuous use thar 60 davs was
the average run of Permanente kilns.
with the best brick then availahle,

Consequentiy. in order to guard
against serious stoppage of work, The
Permanente 3erals Corporation as-
sizned engineers to the task of deveiop-
ing new vrefractories and improving
those already on the market.

5y 1445 the Permanente kilns were
averaging 110 davs of work, instead
of 30 days, with the refractories de-
veloped in the Kaiser laboratories, In
fact, the research work with the new
and improved materials was s0 suc-
ceseful that Kaiser was soon able to
offer a limited amount of high guality
hrick to othar western industries using
hasic refractories.

At the present

time, The Perma-

Shown

qking‘

'est Coast

nente  Mewals  Corporatien

{3e.

tures 13 diferent refractories vradye
in :hree separate fields; (1) dalomits

refractories materials; 21 magnesig .
reiractories. or periclase: and (%) hagjs
brick, moriars, and ramming mixes,
sing bhath oneavielase chromite ag
raw materals, Work on these refrace.
tories i3 done by new faciities located -
adiacent 1o the source of raw
viaiz, Permanente’s Seawater Magne.adl
sia Chemical Plant at Moss Landing,
on Monterey Bay, on the Calfornig &
coast. Established early in 1043, this
plant iz now equipped with the latest”
types of proportioning devices, Eimp- -
on mixers, briex presses with capace-
ity of 1000-ton thrust. scresning equip-
ment, and facilities for rigid quality
control.

The Permanente company entered
the hasic refractory field under cir
cumstances that were unique und fa
vorable for success. as it com™uned i

Rt elrd « .
ans

. oz i
in the backaround are huge thickener tanks (230 f?“ti
diameter), where raw material is processed. Thl.f P‘““t
equipped vith the latest type machinery and equipme™

BRICK & CLAY RECORD.




APPLICAT

ION—-REFRACTORIES—~PRODUCTION

Storage bins at the Permanente plant contain tons of
mixing materials for proportioning devices, mixers and
brick presses. From these bins come the materials for the
13 difierent refractory products manufactured at this plant.

one organization nearby soutces of
abundant raw material of a high de-
gree of purity, and facilities for tess-
ing and proving its products under the
varied and exacting demands of its
own enterprises. As a consequence,
it has been abie to achieve resuits thas
are novel and revolutionary in
field of refractories.

1,000 Degree T. Refractory

For example, The Permanente Me:-
als Corporation has developed a mazre-
rial for special high-temperature ap-
plications tha: wiil withstand a load
of 25 pounds per square inch up o
temperature of 4.000 degrees F. with-
out shearing. The extent of its uses has
not been fully explored. This procucs,
which has an excess of 96¢: of Mg(,
15 a good exampie of what can be done
with hasic refractenes.

COne of thiz company’'s most notabie
refractory products is that known as
Permanente &4 Periclase Ramming
Material, the prmcmal component of
which is periclase thigh grade dead-
burned crystalline magnesial, made by
the sea water-calcined dolomite proc-
ess A typical analysis of the particu-
Jar type used in Permanente 84 is:

SiQe 5.79
R-03 1.24
Cal 112
Mg0O 9135

As will be seen, the periclase is low
in deleterious impunties. It iz well
shrunk and is resistant to hydration

and the attack of iron oxide and basic
slag.

Overcome Mg0Q Difficulties

The difficulties of sintering and bond-
ing encountered in the use or high
magne.ia materials, under ordinary
conditions, have been overcome in
forming a grain for Permanente &4
by the fact that the magnesia, as pre-
cipitated from the sea water reaction,
is in the form of very small crystals
of magnesium hydroxide. *“This”, said
Mr, L. W. Austin, head of the Per-
manente Research Laboratory, Milpi-
tag, California, *“makes an excellent
media through which to thoroughly
disperse any desirable additive which
aids in the formation of dense, hard,
crystallized grains. Firing to high
temperature (above that to which the
material will be subjected in use) com-
pletes the formation of the periclase.”

The difficulty of making magnesia
compounds of high MgQ content into
a dense crystallized mass, the problem
of properly bonding the grains, if the
formation of fluids at high temperature
is to be avoided, and other obstacles,
have been overcome by the Permanente
company through a process upon which
a patent has been allowed. Mr. Austin
explained the nature of this process
as follows: “The method is to preform
a special bond component under rigid
specificationz. This bonding agent is
very finely ground and dispersed in
the mass. One feature of this ma-
terial is that it has a relatively low

One of the two, four-mold International presses in
at the Permanente plant which has a rated capacity
tons per shift, or 100 tons every 24 hours, of closely
trolled high temperature refractories.

sintering or melting point. At
point, however, chemical action takc
place with the MgQ, with the resuluzt;
formation of the high temperatum
minerals magnesio-ferrite and forster
ite. In other words, this thermo-chem-
ical reaction causes the formation o
a network of erystals which form dis
rectly on the periclase grains .
throughout the bond itself. As the tem@-.:
perature is raised, there is not the i
crease in fluids as would be the c2st?
if fluxing agents had been used to &4
cure the bond.” (The number 84 hlw
pens to be the development numebr u

in the laboratory.) N

Some Products Made ‘|;-

Other refractories manufactured ¥
The Permanente Corporation are 38
lows: .
Periclase “A"-—This is low in IM0%

chrome-free, and very refractof-

Some of its applications are: E

furnace checkers; cement kilns:

mite kilns; electric steel fu1n9 "‘

copper converters, reverbator for

holding furnaces; lead cupols

naces, and by-product z'urmacehaﬁ ;

Penclase Chrome “A"—This o
higher spall resistance, and if ut-c
in cement kilns and electric ¢
furnaces.

Chrome Periclase “A"—This “ a3 -e"i

highest spall resistance, and ¥ o0
in all applications between vo?
bottom.

Chrome (burned only)—c¢
ized by high chromite—correct

h'z"“'“r

o ?FCORDg}
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APPLIC

CATION—~REFRACTORIES—?2R2DUC

A view of some of the testing furnaces in the laboratory
of the Permanente plant at Milpitas. New development is a
brick ramming mix and mortars containing from 96% te

and is used in steel furnace bot-
toms.

Permanente 93—a dry chrome plastic,
air szetting, with low shrinkage.

Used in open hearth doors, level-
ing brick work, forging hearth bot-
toms, etc.

-Permanente %0-—characterized by high
magnesia, highly refractory, with

company.

quick burn-in. It is used in bonding

all basic brick.

Permanente 91-—a dry chrome mortar.
airsetting, and used for bonding all
types of refractory bhrick.

The Permanente Metals Corpora-
tion has a permanent research pro-
gram under way in its laboratory at
Milpitas, California, the most recent

FOR LONG-TIME SATISFACTION...

e
i il :
\

Wi
S
S

T

ll/ /

i

WA
t\HHHHH

\\\ l
Ui
\

~———

AU,
\\\\\HHHH////

"'-:\.
o

) L. s
JUNEFIRELY PN,

34

NATIONAb MALLEABLE and STEEL CASTINGS CO. « Cleveland, O.

e -

ALLIX

SCREEN PLATES

Seven important reasons account for
the long life and lasting economy of
Mallix Screen Plates:

. lncrenud wear resistance

. Increased screening area

. Uniform sizing

. No breakage

. Smooth, clean openings

. Lighter weight

. Moderate cost

Maoy dry pan manufacturers have
standardized on Mallix Screen Plates,
which are made in standard styles and
slot sizes for all commonly-used dry
pans. Most sizes are carried in stock
for quick shipment. For long-time
satisfaction and economy, insist on
Mallix Screen Plates.

MALLIX

SCREEN PLATES
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Rotary furnace for testmg the resistance of refractorieg,
Work on new products is continuously carried on by th,

development of which is a new serim
of refractories in the form of briek
ramming mix and mortars contammg
from 967 to 977¢ MgO, and
show very high refractoriness, goid
spalling resistance, and low shrin
combined with remarkable resis
to iron oxide and basic slags. :

Work on these new products has prom
gressed to the point where they arf
now being tested by several of the
large steel mills, copper smelters, lead
smelters, and cement kilns. Because of
the very small amount of impurities
in these products, they will une
doubtedly open up new fields for the
use of basic refractories where mag-
nesite was not previously feacible, say
Permanente officials.

All shapes, from standard and cus
tomary ones, such as keys, wedgesy
etc., to specially shaped refractories fof,
particular uses, arc made by the Per-
manente company. Most refractories
are shipped as chemically bonded an
receive their burning in place of use

Modern Dust Collector
Units Installed at Zero

A modernized dust collecting syste®
has been completed by Standard
Engineering Co., Detroit, Mich., in the¥¥
Zero Refractorv Division. Two Pané’
born units, one for crushing and grin
ing and the other in the mixing depatt®
ment, have been installed in the €%
pany's program to increase product
and 1mprove working conditions to ™
the increasing volume of business

A4 tire brick manujecturer is experin{f"’:‘ﬂ
with a new method of pressure applics"
on their dry press machines. If the "'x‘
ment suaeeds. it is said that possitl)
entire de-airing process will be elimit®

BRICK & LAy RECOFP




AUTOMATION—How can
¢ small plant go into
automation, what cost
and plenning . ......53

SHALITE = Continuity of
the produclion process is
key to success of this Ten-
nessee lightweight cg, 40

560,000 — Wil! be saved
annually by the three La-
clede pipe plonts with new

fbird
wl

packaging idea. . .. ..

PLUS — New Mission Val-
tey Plant {44); Pa. Ceramic
Meei (73j; Seanor {75};
Clemsor Meet [46); Bel-
den Tour (38}; Haws An-
niversary {69):; News of
the Industry {32}; Refrac-
tory News (63].
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sor's Hew $5 Million Refraclary Blar

Even before construction was completed, plans were approved to
further expand capacity at this new Ohio plant. Strategic location

near all forms of transportation has cut delivery time up to two weeks.

The new basic refractories plant st
Kaiser Aluminum & Chemic:.. Corpen-
tion's Chemicals Division was ledicat-
ed in colorful ceremonies ~ponsomd
jointly by the company and the Cham-
ber of Commerce in Colurftbiana, Ohie.
recently.

The 35 million facility, which ha
been under construction for a little
more than a year, has commen
operations and is now supn}vmg bask
refractory bvch, ramming mixes 3
furnace grain: to the steel, cemedh

ALl BRICK are dried upon leaving the presses ot Columbianc. Some are then Here, Kuiser Chemicals are
shipped o3 chemically bonded brick while others are fired at over 2800 F. easy distance of the large con

clazs and copper industries i b east
and middle west,

The dedication crremony ciimaxed
4 day-long celebration whieh dre¥
thousands of residents of Columbiast
and the surrounding area. Plant tours
were conducted throughout the mor’
ing and afternoon, Over 1,500 poun
of beef were served at a mxbm. har ¢
que held at noon in Firestone Pard
Guests included company ovinls
state and local leaders.

qm
ar

Located in Steel Area

piunt A

The decision to build a new -
et

Columbianis was hused upon the

for improved service to custe
me ‘ with?

unte ert

e nL‘;'ORD

mer-




the Widwest and Euei Previousiy
b jomers m the area were supniied
m the California facilities of the
W pany. The new plant will shorien
];ver}' time in some cases by as much
14 days.

| Transportation Good

The nim"n. covers mare than thre.
res and is located on u 183-acre site

the main line of the Pennsylvanic
asilroad and within a few miles of the
th.?ennsy]vania turnpike svsten. is
. glso lncated strategically o the
;ipping‘lunes when the St Lawrene.
paway is completed.

The plant took 20 month~ 1. builc
rd cost neariy $5 miilion. Even be-
we the installation wus comnplete.
ians were approved to expand its ca-
ity by adding a third press. Ulsi.
atelv. the Columbiana piant will emi-
oy 1 men and will produce mors
an 110,000 tons of refraciory prod-
wts per year.

Two principal products are manufuc-
ured at the Columbizna plant: one i-
asic refractory brick for high tem-
erature applications in steel, cupper,
lass. cemen: and other industries ir
which extreme temperatures must tw
withstond. Rammine mix is alsn pro-
duced ar this plant from essentially
the some maferiais as the brick. bu:
is sacked dry and shipped to the cus-
tomer for mining with water and ram.
ming in plece. usually in the bottem
sf a steel furnace.

Raw Materials Imported

The principal raw muterials from
which refractory materiais are munu-

factured at Columbiana come from
wo  widely  sepmrated  weveraphical
leeas'uns, Chrome e ir Imported

frope the Philippines and srins-shipmed
oy rail from Baitimore. Md. The
opening of the f: Lawrence Seawux
will enable the company t) receive the
are either in Cleveland or Ashuwibula,
Ohie, thus reducing rall transporta-
ton considerably. The other primary
ngredient—periciowe—i-  ahippei by
rail to Columbiii. Zoomn the wom.
panv'i seg-water macnesite plant ot
M ¢ Landing, Culif.

Raw Materials Preparation

Loth perictaze and chrome ore ais
teceived in raileand hepper ear: and
tmpiied into an underground track
topper beneath the railroad siding.
he periclase is then removed from
the track hopper by convevor beits
and elevators direviiy to one of the
150-ton primary stevuse sies Tur fur
thee processing.

T e chrome ore is removidd from the
Ui hopper and convered 1o a jaw
Cusher which crushes it to minus 3-in.
Mies. A belt convevor transports the
material to o gyrutory crusher which
i\)r»;-uks the ore into sizes smaller than
< ., after which the ore iz trans.
burted to a rotary dryer which iz 5-ft.
In diumeter and 80-ft. lonw. At this
boint the ore is dried at 300°F. Should
the oeeasion demand, it i possible to

AV a2 muen s 10U tens of cnlune e
per hour. From the rotary dryer, the
material i3 conveyved to another 7T30-
ton primury storage siio.

From these primary storage silus,
the pericicse and chrome ore are
moved over independent convevo
systems 1o grinding mills, screens and
classifiers. which #ort the materia
into various sizes. A total of 17 sereens
are used in separating sizes ranging
from -—i mesh down through -t
mesh. Mechanical air separators war.
used for further elassification of the
raw materiel by separating mutevial
from —40 mesh through «—325 mesh.
During thiz opertion, a total of 13
dust collectors are used so thur the
plant is dust-free at all times. It might
be noted at this point that not a single
window was installed in the manufuac-
turing plant building testifying to the
fuet that exeessive cireulation i- une
necessary.

5» Storage Bins Utilized

Each one of the various slees of
processed periclusy und chrome orv is
held in separat~ bins. A total of 53
bins, each holding 40 tons, are utilizod
in storing the ditfferent sizes of both
chrome ore and periclasze, ranging in
size from -4 mesh to —325 mesh.
Under the bins is 2 mobile hopper and
scale to weigh the marterials for cach
batch. A total of 19 automatic feeder:
are emploved to propurton the proper
amount of material inte thiz mobie
hopper.

Each batch is taken by belt conveyor
from the weizh hopper into a mixer,
mulier-ivy -

Hereo in oo larwe mixer.

o ,
. HIGH TEMPERATURE basic refractory brick is stocked ready {or shipment. Af right

e DURG: die added Which bind e
combinaztion o periciase and chrome
ore Tor making basie refraciory brick.
[{ the batch iz for sacked materizi:.
it is conveved from the weigh-hopper
wo oo tumble-zype miser into which no
water 15 added, as tne sacked muate-
rial i3 moistened atr the time of use,

Forming and Drying

Gravity fed. the material is con-
veved from the muller type mixers tn
two  1.000-ton presses where, under
pressure of approximatelr 12,000 psi,
it is formed into shape. The materia’
from the tumble-type mixer iz graviry
fed into an automatic sacker where
the material iz pur into bags.

The formed brick are ser directiy
unto tunnel kiln cars capable of huld-
ing approximartely two tons of ware
wach. These cars are moved through a
two-tunne! dryer, each 160 fezr lony
and capable of holdine 23 curs. The
ware is dried at 600°F. for a period
of eight hours. Seme of the brick
emerge from the dryer as chemicaily
bonded brick and are ready to ship in
thiz condition. Alsu. at this point.
chree-sided metal is added te some
of the brick and shipped us metal-elad
basic ware, .

Tunne! Kiin Operation

The uther brick are moved to the
wiln where theyr are fired at tempera-
tures ranging from 2400°F. to 2000 F .,
depending on the type of brick. Th
tunnel kiln iz 300 feet iong and holds
37 cars of ware, At present, the tunm |
kiln iz operating on a two and two-

tContinued on following page)

is tunnel kiln cnd in left backaround is ¢ tunnel dries.




ZOLUMBIANA

{(from page 6%}

-

VIEW OF SIDE of plant aiso shows road-
side welding ecuipment and storoge piles.
Selow is shown one of the plant’s presses.

sharn Hduy ~vele per cur. atuummng o
erpacity of 1.200 tons of ware per
month. Natuial gas is used as the fuel

All brick. chemically bonded, metal
clad. or burned are palletized and
strapped for shipment by truck, rail,
or ncean vaszel, The loading area per-
mits inading under cover of four large
=emi-trailers simultaneonsly, o feature
very desirable during inclement
weather in a peak season. The sacked
material is usually palletized for ship-
ping at Cnlumbiana

Quality Control Lahoratory
v

The products made in Columbiana
are under ciose supervision and lubo-
ratory control. Backed by the constant
research at the Refractory Research
Laboratory at Milpitas, Calif., and by
field iesting. all prnducts leaving the
plant are assured of u constant qual-
itw. In addition to the reseurch and
quality  cnntrol  laboratory in  the
Columbiana plant manned by a full-
time statf. The laboratory is equipped
with the latest in equipment, includ-
ing piiot plant crushers, pulverizers,
screening apparatus; compression test-
ing machines, and rsven a spectro-
photameter.

- Mal j
maching shop with a standu,., .. .. %%Y
shop equipment instalied in ;:,”;Chm“"
ton hydraulic press, a metn: \_bn 80
metal lathe, drill pre:s are all Sper.
of the equipment set-up in th, p,‘;”"g
along with a surface grinder 1, ?;:o;
a polish-suriace on the facas of -
dies used in the plant. a

i

Capacity to Be Increaseq

&

At present the capacity of ti.. pp E
is 30.000 tons of sacked Nuieriag ot
vear, along with the 1.200 tons .z per -4
brick each month. When addi:i:g’
equipment now on order iz installeg
by the end of thiz vear. the planyy |
annual capacity for basic briek, nsgdt
from yamming miXes and fumge,
grains, will be 18.000 tons. T,
capacity can be uchieved by :
through the original design of the
plant again. The plant was . iocated
on the present site so that it .ap b
expanded in three directions,

Plant manager of the new Colume.
biana facility is E. W. Adams, who hag
been with the company for 13 years:
and has been associated with its chem
'l operations most of the time.

List of Suppliers
Kaiser Chemicals Division

Equipment Suppliers
Car Shaker....Allis-Chalmers Mfgz. Co
Milwaukee, Wis.
Trackmobile.........Whiting Corporation
Harvey, IIL

Conveyor Idlers...Hewitt-Robins, Ine
Stamford. Conn,
..Hewitt-Robins, Ine
Stamford. Conn.
Belting......... e Hewitt-Robins, Ine.
Stamford. Conn.

Rotary Dryer...... .Hardinge Co., Ine.
York, Pa.

Jaw Crusher............Kennedy-Van Saus
Mfg. & Engrg. Co.. Danvillg, Ps.
Cone Crusher.......Smith Engrg. Works
Milwaukee, Wis,

Freight Elevator...Canton Elevatorf&
Mfg. Co., Canton, Ohie:
rrevesrennnen W, 8. Tyler Co
Cleveland, Ohisf
Scales...oonenn.Richardson Scale Cos
Clifton. N. J

Scales... Toledo Scale Co., Toledo, Ohio
Transformers........General Electric (o
Schenectady, N. Yo

Electrical Stations .......... \Westinghouse,
Electric Corp., Pittsburgh, Pe.

Power Converters......... W, S, Tyler Co-
Cleveland, Ohi®

Fans.co.... Robinson Ventilating Ce-
Zelienople, P3-

Dust Collectors....Rees Blow Pive ME
Co.. Berkeley. Calif:

Dust Collectors............Pangborn Cotf-
Hagerstowi, - =

Feeders.... Hardinge Co., Inc.. York. s
Batch Mixers.......... Worthington Cor®
Harrison, N« ¥

4
Batch-weighing Cars .........-\tlas-Pﬂ“\?'
Co., Inc., Oakland. €2

Convevors ...

Screens..........

-~




paro;: Scaes Brectrical toorp,
Mavwoond. Calif.
«.Chambers Bros. Co.
Philadelphia. P’a.
yiills.....Kennedy.Van Saun Mig,
) & Engrg. Co.. Danville, Pa.
YT L R— International Clay
Machinery Co.. Dayton, Ohio

o Kiln....Allied Engineering Co.
Cleveland, Ohio

rln-‘;_ ......

£5 oremnerennnd Allied Engineering Co.
; Cleveland. Ohio
5 (amPressors ... Gardner-Denver
" Co.. Denver, Colo.
¥, Batch Mixer..... Simpson Div..
{ vational Engrg. Co.. Chicago. 1L
L, & Dryer Controls.....Minneapolis-

Honeywell Co.. Philadelphia. Pa.

te Hoppers.......Roura Iron Works
Detroit, Mich.

wers. .oNorth American Mfg. Co.
Cleveland, Ohio

Machine Shop Equipment

_ %1on Hydraulic Press...Maniy Div,,
@ smerican Chain & Cable. York, Pa.
a2) Shaper....Western Machine Toal
Works, Holland, Mich.
face Grinder....Gallmever & Living-

: ston Co.. Grand Rapids, Mich.

tal Lathe....Barney Machinery Co.
: Pittsburgh, Pa.
Wil Press...... Buffale Machine Co.

. Buffalo. N. Y.

Laboratory Equipment

ide Projector.. . Wilson Projector. Co.
Cleveland, Ghio
Birating. . S¥ntron Co.
: Homer City, Pa.
W, & Tyler Co.
: Cleveland. Ohio
f ales.... Toledn Scale Co., Teledo, Ohiu
Prring Ovens....Electric Hotpack Co.,
inc.. Philadelphia. Pa.

i TEENN e

OADING A KILN car of refraciories onto pallets. All workers weer safety helmets.

i

"EMBER. 185¢

WHITING TRACKMOBILE is used for shuttling railrood cars to unloading.

WORTHINGTON botch mixer has co-
pacity of 6,000 Ibs. of mouterial for mix-
ing costobie batches.

Lab Jaw Crusher. ... ... . ..Bico. Inc.
Burbank, Calif.

Pulverizer..Bico. Inc.. Burbank, Calif.
Compression Testing Machine....Tinius
Olzon Testing Machine Cu.

Willow Grove, Pa.

D

£

<.

A, RHOADES
Vice-Fresident

W

ADAME

Plant Manager

E

M. CASHIN
Vice-President

R. T. DRENNAN

Gen'l

Sales Mgr.




A it il

L

B !

R I
L

e R e o B I R T

) My Bt
HHE

i

1‘1‘1111111111;1}1}1}1}1}1}1}1}1}1}11HHHHHHHHHHHHH hm i b i

e e

»

-BENDIX ",
ARES—

R R e

s S

— i e i e
e R R
RS X ety \\\\”“\‘\‘\“\‘\‘\‘\‘\H\“w L ity HH““‘J]H"““J‘J“‘J‘D

T
e e

R i
A i S
R ST T

A ! T

mmHHHmHJHHHHHHHJHHHm\\‘\‘\‘\‘\‘\‘:\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\‘\“
Y

i it

L i




ermdanenie
efractories

A‘i‘ the present time the company
is producing 13 different refrac-
tories products.

They have deveioped a material
for special kigh-tempercture ap-
plications thet will wilhistand a
load cf 25 pounds per square inch
~up to a temperature of 4,000
degrees F. withcut shearing.

In the voursze of aperating the larges:
cement plant in the world., at Perma-
rente, California, which supplied the
entire amount ¢ bulk cement used for
wartime purpeses :n the Pacifie area,
operatine various other heavy
i ne Henrw J. Kaiser con-
an nto many difficul:
How great these

Aerial view of the Permanente Metal Corporation’s Sea
water Chemical and Refractory plants, Moss Landing, Calif.
Brick facilities zre pictured in right f{oreground.

o
[

problems were will he zeen from the
fact that each kiln in the cement plant
alone used 13.000 basic kiln blocks in
its hot zone. Eguipment was zuhjected
to such strenuous use that 80 davs was
the average run of Permanente kilns,
with the hest Lrick then available,

Consequentiy, in order to guard
against serious stoppage of work, Th
Permanente Metals Corporation as-
stgned engineers to the task of develop-
ing new refractories and improving
those already on the market.

By 1945 the Permanente kilns were
averaging 110 days of work. instead
»f o0 davs., with the refractories de-
veloped in the Kaiser laboratories. In
fact, the research work with the new
and improved materials was so suc-
cessful thar Kaiser was szoon able to
offer a limited amount of high guality
brick to other western industries using
basic refractories.

At the present time, The Perma-

b e

Shown

in the background are huge thickener tanks (230 f
diumeter), where raw material is processed. Thx:: pl
equipped with the latest type machinery and equipm

Mezals
tures 13 different refractories products, -
in three separate fields; (1) dolomits

nente Corporatinn  manyfae.

vefvactories materials: (2} magnesiy .
refractories, or periclase; and (31 basje ~
briek. mortars, and ramming mixes
vsing both wnericlase and chromite ag |
raw materials. Work on these refrae.
tories is done by new facilities loca.i:ed;3
adiacent to the source of raw matesy,
rials, Permanente's Seawater Magn
sia Chemical Plant at Moss Landing,
on Monterey Bav, on the Caiifornij
roast. Established eariy in 19045, this,31
plant is now equipped with the latest*:
tvpes of proportioning devices, Simp.-*
son mixers, brick presses with capag.=:
ity of 1000-ton thrust. screening equip-
ment, and facilities for rigid quality
vontrol.

The Permanente company entered
the basic refractory field under cir-
cumstances that were unique and fa-
vorable for success, as it comhined in

s
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A view of some of the testing furnaces in the laboratory
of the Permanente plant at Milpitas. New development is a
brick ramming mix and mortars containing from %6%, to

87 MgQ.

and is used in steel furnace bot-
toms.

Permanente 953—a dry chrome plastic,
air setting, with low shrinkage.

Used in open hearth doovs, level-
ing brick work, forging hearth bot-
oms, ete.

Permanente S0-—characterized by high
magnesia, highly refractory, with

company.

quick burn.in. It is used in bonding

all basic brick.

Permanente 91-——a dry chrome mortar,
airsetting, and used for bonding all
tvpes of refractory brick.

The Permanente DMetals Corpora-
tion has a permanent research pro-
gram under way in its laboratory at
Milpitas, California, the most recent

Rotary furnace for testing the resistance of refractosis §
Work on new products is continuously carried on by the B

FOR LONG-TIME SATISFACTION...
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ALLIX

SCREEN PLATES

Seven important reasons account for
the long life and lasting economy of
Mallix Screen Plates:

1. Increased woor resistonce

2. increased screening area
Uniform sizing
No breakage

Lighter weight

Moderate cost
Many dry pan manufacturers have
standardized on Mallix Screen Plates,
which are made in standard styles and
slot sizes for all commonly-used dry
pans. Most sizes are carried in stock
for quick shipment. For long-time
satisfaction and economy, insist on
Mallix Screen Plates.

ALLIX

]

SCREEN PLATES

3.
4,
5. Smooth, ciean openings
6.
7.

rI‘JZ.

g
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development of which is 2 new seriy §
of refractories in the form of brig &
ramming mix and mortars containinp §
from 96% to 977 MgO, and whic §
show wvery high refractoriness, good.}
spalling resistance, and low shrinkape

combined with remarkable resis
to iron oxide and basic slags.

Work on these new products has pro
gressed to the point where they aw
now being tested by several of the’
large stee]l mills, copper smelters, lead
gmelters, and cement kilns. Because of
the very small amount of impurities .
in these products, they will w-
doubtedly open up new fields for the
use of hasic refractories where mag- |
nesite was not previously feasible, say §
Permanente officials.

All shapes, from standard and cus g
tomary ones, such as keys, wedges ¥
etc., to specially shaped refractories for §
particular uses, are made by the Per™g
manente company. Most refractori® &
are shipped as chemically honded ard B
receive their burning in place of use §

Modern Dust Collector
Units Installed at Zero

A modernized dust collecting syste? f
has been completed by Standard Fud £
Engineering Co., Detroit, Mich., in thet” &
Zero Refractory Division. Two Pasé @
born units, one for crushing and griP¢ B
ing and the other in the mixing depsr- £
ment, have been installed in the 0 &
pany's program to increase productod ¥
and improve working conditions t0 mee
the increasing volume of business:

. . . , 1isf
A fire brick manufacturer s exper!'{“;’;"‘,
i B

uith @ new method of pressure appti®,
on their dry press machines. I the t"p:j,
ment succeeds, it is sald thatr posst lr
entire de-giring process will be elimi®

BRICK & CLAY RECOFY




APPLICATION—REFRACTORIES—PRODUCTION

Storage bins at the Permanente plant contain tons of
mixing materials for proportioning devices, mixers and
- brick presses. From these bins come the materials for the
13 different refractory products manufactured at this plant.

one organization nearby sources of
abundant raw material of a high de-
gree of purity, and facilities for test-
ing and proving its products under the
varied and exacting demands of its
own  enterprises. AS o consequence,
it has been able to achieve results rhat
are novel and reveiutionary in the
field of refractories.

4,000 Degree F. Refractory

For example, The Permanente Mez-
als Corporation has developed 2 mate-
rial for special high-temperature ap-
plications that will withstand a load
of 25 pounds per square inch up to a
temperature of 4,000 degrees F. with-
out shearing. The extent of its uses has
not been fully explored. This product,
‘which has an excess of 98¢ of MgO,
is a good example of what can be done
with basic refractories.

One of this company's most notable
refractory products is that known as
Permanente %4 Periclase Ramming
Material, the principal component of
which is periclase ihigh grade dead-
burned erystailine magnesial, made by
the sea water-calcined dolomite proc-
ess A typical analysis of the particu-
lar type used in Permanente 34 is:

8104 359

R0, 1.24
Ca0 112
MgOQ 9135

As will be seen, the periciase is low
in deleterious impurities. It is well
shrunk and is resistant to hvdration

and the attack of iron oxide and basic
slag,

Overcome Mg(Q Difficuities

The difficulties of sintering and bond-
ing encountered in the use or high
magne.ia materials, under ordinary
conditions, have been overcome in
forming a grain for Permanente 84
by the fact that the magnesia, as pre-
cipitated from the sea water reaction,
is in the form of very small crystals
of magnesium hydroxide. “This"”, said
Mr. L. W. Austin, head of the Per-
manente Research Laboratory, Milpi-
tas, California, “makes an excellent
media through which to thoroughly
disperse any desirable additive which
aids in the formation of dense, hard,
crystallized grains. Firing to high
temperature (above that to which the
material will be subjected in usej com-

- pletes the formation of the periclase.”

The difficulty of making magnesia
compounds of high MgO content into
a dense crystallized mass, the problem
of properly bonding the grains, if the
formation of fluids at high temperature
is to be avoided, and other obstacles,
have been overcome by the Permanente
company through a process upon which
a patent has been allowed. Mr. Austin
explained the nature of this process
as follows: “The method is to preform
2 special bond component under rigid
specifications. This bonding agent is
very finely ground and dispersed in
the mass. One feature of this ma-
terial is that it has a relatively low

One of the two, four-mold International presses in aﬁ
at the Permanente plant which has a rated capacity o
tons per shift, or 100 tons every 24 hours, of closely
trolled high temperature refractories.

sintering or melting point. At th
point, however, chemical action tak
place with the MgO, with the resulta
formation of the high temperaty
minerals magnesio-ferrite and forste
ite. In other words, this thermo-chen
ical reaction causes the formation «
a network of erystals which form d
rectly on the periclase grains af
throughout the bond itseif. As the tex
perature is raised, there is not the it
crease in fluids as would be the cas
if fluxing agents had been used to s
cure the bond.” {The number 84 hap
pens to be the development numebr use
in the laboratory.)

Some Products }ade

Other refractories manufactured b
The Permanente Corporation aré as {
lows:

Periclase “A"-—This is
chrome-free, and very
Some of its applications are: gls!
furnace checkers; cement kilns: dolo‘
mite kilns: electric steel furnac
copper converters, reverbator¥ #
holding furnaces; lead cupold
naces, and by-product furnaces

Periclase Chrome “A"—This ,ﬂa"d
higher spall resistance, and 1f usey
in cement kilns and electr’¢
furnaces. e

Chrome Periclase “A"—This 8%
highest spall resistance, and !5,“:4
in all applications between root *"
bottom.

Chrome (burned only)—chd
ized by high chromite—correst

L~

Jow in irod
refyacton'

ated

racte?”




AUTOMATION—How can
a small plant go into
autometion, what cost
and plenning ... ... .53

SHALITE — Continuity of
the production process is
key to success of this Ten-
nessee lightweight cq.40

560,000 — Will be saved
annvally by the three La-
clede pioe plants with new
packaging idec. .. ...

PLUS — New Mission Val-
ley Plant (44); Pa. Ceramic
Meet {73); Seanor (75);
Clemson Meet [(46}; Bel-
den Tour (38}; Haws An-
niversary {69); News of
the Industry (32}; Refrac-
tory News {63},
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Even before construction

- Mittion

Refraclary Blar

was completed, plans were approved fo

further expand capacity at this new Ohio plant. Strategic location

near all forms of transportation has cut delivery time up to two weeks.

ALL BRICK are dried upon leaving the presses
shipped os chemically bonded brick while others

at Columbiana.

Some are then

are fired ot over 2800 F,

The new basic refractories niant af
Kuiser Aluminum & Chemies. <orport.
tion’s Chemicals Division was Jedicat
ed in colorful ceremonies sponsore
jointly by the company and the Cham
ber of Commerce in Colwmbiana, Ohio
recently.

The 35 million facility, which ha
been under construction for a litth
more than a year, has commencx
operations and i{s now supplyving bask
refractory brick, ramming mixes, an
furnace grains to the steel, cement
rlass and copper industries *:. the eas!
and middle west.

The dedication coremony climaxe
4 day-long celebration which Are?
thousands of residents of Columbia®
und the surrounding area. Plant tour
were conducted throughout the mor?®
ing and afternoon. Over 1,500 pount
nf beef were served at a pubiic bat
que held at noon in Firestone Par
Guests included company officinls 3™
state and local leaders.

Located in Steel Area

The decision to buiid a new 3’;31‘{1
Columbiana was based upon the neet
for improved service to ms[‘,n}?:
Here, Kuiser Chemiculz are “'“hr:
easy distance of the large consume’

mmrar o sy nECORD




. wpe Miawest ane East Previcusiy
P comers in the area were supplied

m the California f{acilities of the
Eopan}’-.Th‘?, new plant wiil shorten
pivers time in some cases by as much
4 days.

Transportation Good

The esi_apt covers mare thun thre.
| cres ant 13 locatad an u 185-acre site
the main line of the Pennsyivaniz
i uﬁroi’-d and within a few miles of the
ohjo.Pennsyn’ania turnpike system. it
g5 aiso lncated stratewically to cthe
shiPPi”Lf lnnes whnen the St Lawrenco
away is completed,
“The plant took 20 months 1 build
neariv 23 million. Even be-
jore the instaliation wus complete,
glans were approved to expand its ca-
egcity by adding a third press. Ulti-
gately. the Columbiana plunt will em-
oy 100 men and will produce move
dan 110,000 tons of refractory prod.
gels DEr veur.
Two prineipual products ar~ manufuc-
wred at the Columbiana plant; one ix
pasic refractory brick for high tem.
Wperature applications in steel. copper,
glass, cement and other industries in
fwhich ex:treme temperatures must be
¥ cithatood, Rommine mix is also pro-
uce. at this plant from essentiniiv
wie materials as the brick. bus
: sacned dry and shipped 1o the cus-
t omer for mixing with water and ram-
ping in pluce, usualiy in the bornem
{ o steel furnace.

pg 0L
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Raw Materials Imported

Tne principal raw muaterials from
which refractory materials are munu-
factured at Columbiana c¢ome from
two  widely sepurated  weowrannbical
ew lons, Chrome  ore iy importes
fron: the Philinnines and truns-shipned
by ol Baltimore, Md. The
opening of the St Lawrence Ssuwuy
will ennble the company to receive the
are wither in Cleveland or Azhtubula,
Ohio, thus reducing ruil transporta-
tion considerably, The wiher primary
naredientepericlio—is ahipped by
rail to Celumbiing from the coms
Danys sedeWater mMauNesile plane oo

Moo Landine, Calif.

from

Raw Materials Preparvation

Bk periciase and chirome ore we
ewfviad in radireid hopper cors and

smpti-d into an underground  track
Lobner beneatn the aiiroad  sidine

The periclase is then removed from
the track hopper by convevor belrs
and elevators divectly tn one of the
Thieton primary storage i Do fure
e procszaingm.

woenrome ore iy roemoved from tie
‘- u hopper and conveved to o jaw
*t.-ner which erushes it to minus D-in.
sizes, A belt conveyor transports the
material to o gyrarory crusher which
tnke the ore into sizes smaller than
. an., after which the ove iz trans-
Dorted to a rotary dryver which is 511,
Iodiameter and 80-fi. lony. At this
ot the ore is dried at 300°F.- Should

¥

e oeeasion demand, it iz possible to

UV oad much ar UL Luns of cntume e
per hour. Fram the rotary orver, i
material is conveved to anoth=r T50-
ton primary storage silo.

From tnhese primary stovage silus.
the periciase and chrome ore
moved over indspendent venvevol
systems o grinding mills, screens and
classifiers, which he materiai

ave

507 the

into various sizes. A totai of 17 sereens
are used In separating sizes ranging
from -—+ mesh down through —i0
mesh. Mechanical air separators are
used for further classification of the
raw material by separating material

from —40 mesh through —325 mesh,
During this opertion, a twotal of 13

dust collectors are used so thut the
plant is dust-free at all times. It might
be noted at this point thut not a single
window was installed in the manuiac-
turing piant building testifying 1o the
fuct that exeessive eirculation = un.
necessary.

3» Storage Bins Utilized

Each one of the various aizes of
processed pericluse and chrome ore i
held in separate bins. A iotal of O
bins, each holding 60 tons, are utilizod
in storing the ditfferent sizes of both
chrome ore and periclase, ranging in
size from —4 mesh to ~325 mesh.
Under the bins i3 a mobile hopper and
scale to weigh the materials for euch
butch. A total of 19 automatic feeders
ure «mploved to proporrion the proper
amount ~f material into this mobin
hopper.

Each batch ts tuken by belt cunvevor
from the weizh hopper into a mixer
Here, in o lurge muller-typ - mixer,

the bonds wie adues which iind the
combination of perwiuse and chrome
ore for making basic refractory brick.
If the batch is for sacked materials,
it is conveyed from the weigh-hopper
o & tumble-type mixer into which ne
water i3 added, as the sacked mate-
rial is moistened at the time of use.

Forming and Drying

Gravity fed, the material is con-
veyved from the muller type mixers to
two 1,000-ton presses where, under
pressure of approximataly 12,000 psi.
it is formed inte shaps. The material
from the tumble-type mixer is graviry
fed into an automatic sacker whers
the material is pur into bags.

The formed brick are set directly
onto tunnel kiln carvs cupable of hnld-
ing appreximately two tons of ware
cuch. These cars ure moved through a
two-tunnel dryer, each 140 rfe2t lony
and capable of holdinw 23 cars. The
ware is dried at 600°F. for a period
vf eight hours. Some of the brick
¢merge from the drver as chemically
bonded brick and are rveady to ship in
this condition. Also, at this point,
threv-sided metal is added to some
of the brick and shipped us metal-clac
bagic ware,

’

Tunnel Kiln Operation

The other brick wre moved v the
kiln where they are tived at tempera-
tures ranging from 2400°F, to 2000 F .,
Jepending on the type of brick., The
unnel kiln is 300 feet long and holds
57 cars of ware, At present, the tunne!
kiln 1z operating on o two and two-

(Continued on following page)

HIGH; TEMPERATURE basic refractory brick is stacked ready for shipment. At righ
is tunnel kiln ond~in left background is o tunnel drier
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VIEW OF SIDE of picnt olso shows road-
side welding equipment and storage piles.
Balow is shown one of the plant’s presses.

third day CwTie per o
erpacity of 1.200 tons of ware per
month., Natu:al gas is used as the fuel

All brick. chemically bonded, metal
clad, or hurned are pailetized and
strapped for shipment by zruck, rail.
or ncean vrszel. The loading area per-
mits ioading under cover of four large
semi-trailers simuitaneousiy, u feature
very  desirabie Jduring  inclement
weather in a peak seaszen. The sacked
moterial is usually palletized for ship-
ping at Columbiana

Quality Control I,af;‘)rmury

The prnducts made in Columbianu
are under close supervision and lube-
ratory control. Backed by the constant
research at the Refractory Research
Laboratory at Milpitas, Calif., and by
field {esting, all products leaving the
plant are assured of o constunt qual-
itv. In nddition to the research and
quafity  eontrel  laboratory in  the
Columbiana plant manned by a full-
time staff. The laboratory is equipped
with the latest in equipment. includ-
ing piint plant crushers, pulverizers,
~errening apparatus, compression test-
ing machines, and even a spectro-
phatameter,

¥

The company aso mawe...
machine $hop With a standa: ;,’.,;‘c}';n
shop equipment installed in 17, 4, Ty
ton hydraulic press, a2 metai sy 8.

metal lathe, drill press are all per,
of the equipment set-up in the sk

along with a surface grinder - g
a polish-surface on the faces ”a;nrq
dies used in the plant. at

Capacity to Be Increawed

At present the capacity of .. blang
is 30,000 tons of sacked mazeriz] ant
vear, along with the 1.200 tons Uf baci
brick each month. When additiong)
equipment now on arder is installeg
by the end of this vear, the plap
zfrmual capacity for basic brick, asid:.
irom ramming mixes and furnace
grains, will be 48,000 tons. This
cupacity can be uchieved by ‘racing .
through the original design of th:
plant again. The piunt was <. ‘ocated
on the present site so that i+ 4q be
oxpanded in three directions. :

Plant manager of the new ¢olyy."
biana facility is E. W. Adams, who hag -
been with the company for 13 yeargd
und has been associated with its chemi.¥i
el operations most of the time. i

s
&

List of Suppliers
Kaiser Chemicails Division

Equipment Suppliers

Car Shaker... Allis-Chalmers Mfg. Co
Milwaukee, Wis. g

Trackmobhile.......... Whiting Corporation.;
Harvey, IIL -

Convevor Idlers...Hewitt-Robins, Ine .
Stamford, Conn. §

Conveyors ... Hewitt-Robins, Ine. -}
Stamford, Cono. ¥

Belting.oovnveeeeee, Hewitt-Robins, Inc. &

Rotary Dryer..........

Jaw Crusher........... Kennedy-Van Saun
Mfg. & Engrg. Co., Danvillg, Pa.
Cone Crusher........ Smith Engrg. Works ¢
Milwaukee, Wis. :
Freight Elevator....Canton Elevator & £
Mfez. Co.. Canton, Ohiogg
Screens Y, ) ot
Cleveland, Ohio%:
Scales. i Richardson 3caie_Co-’3
Clifton, N. :I.
Scales....Toledo Scale Co., Tolva'o._ Oh""‘r
Transformers.......General Electric €0
Schenectady, N. Y-
Electrical Stations ......... Westinghouse ,
Electric Corp., Pittsburgh, P3«
Power Converters.......... W, g. Tyler Co
Cleveland, Ohio
Fans...............Robinson Ventilating €0
Zelienople, P2-

Dust Collectors....Rees Blow Pive .\lf‘?a
Co.. Berkeley. Calif-

Dust Collectors.............. Pangborn C?\rp.
Hagerstowi, A .
Feeders...Hardinge Co., Inc.. York, P&
Batch Mixers............Worthington (‘?rp.
Harrison. ‘.\.'ﬁ;

Batch-weighing Cars........: 4 tlas-DPacil

Co., Inc., Oakland. Calils




Hardy Scaies Electrical Corp.
Maywood, Calif.
Chambers Bros. Co.
Philadelphia. Pa.

@ \ills.....Jennedy-Van Saun Mfg.
& Engrg. Co.. Danville, Pa.
presses... .International Clay
Machinery Co., Dayton, Ohio

o Kiln....Allied Engineering Co.
Cleveland, Ohio

U, Allied Engineering Co.
Cleveland, Ohio
. e v-Denver
er, Culo.
ion DNiv,,
ago, Il

& teapolis-

N EC% hia. Pa.
Works

t, Mich.

Ifg. Co.
d. Ohio

i B Machine Shop Equipment

vi. Bon Hydraulic Press.....Manly Div,,
| \merican Chain & Cable, York, Pa,

b 1al Shaper... Western Machine Tool
Works., Holland, Mich.

gface trrinder....Gallmeyver & Living-
ston Co.. Grand Rapids, Mich.

jetal Lathe.....Barney Machinery Co.
Pittsburgh, Pa.

o A Press.... Buffalo Machine Co.
i Ruffalo, N. V.
0
il
it Laboratory Equipment
n
ide 'rojector.. Wilsan Projecton Co.
(Cleveland, Ohio
DIALING cereeecrnee ooy itron Co,
Homer City. Pa.
CBTEOIN e W, 8, Tyler Co.
" Cleveland. Ohio

ales... Toledo Reule Co.. Teledo, Ohio
ving Ovens.... Electric Hotpack Co.,
Inc.. Philadelphia, Pa.

WHITING TRACKMOBILE is used for shuttling railroad cars to unloading.

WORTHINGTON batch mixer has co-

pacity of 6,000 lbs. of muterial for mix.
ing castable batches.

f.ab Jaw Crusher..ovnein, Bico. Inc.
Burbank, Calif.,

I'ulverizer...Bico. Inc.. Burbank, Calif.
Compression Testing Machine....Tinius
Olson Testing Machine Co.

Willow Grove, DPa.

i UNIGADING A KIN cor of refractories onte paliets All workers weer scfety helmete

F. M. CASHIN
Vice-President

D. A RHOADES
Vice-President

R. T. DRENNAN
Gen'l Soles Mgr.

E. W. ADAMS
Plant Manager
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¥r, J. L. Stott

North irerican Refraciories Cemsany
National City East 6t Building
Claveland 14, Chio

Dear Joe:

At 2 receat mezating of the Hoard of Dirzcicf
Manufacsturcrs Association, it was brought ¢
insulztion manulacturars wes pleaning to &
containers whers the prcducts involvad inc'§

I an sttaching 2 copy of that portion of ¢'0
which gives the details of this sten.
We are planning to use this same cautionar §f
on the bags when cur prescat stocks zun ou f§
involved zre: Super "566" Cement, (ne-Cote|
43" Cement., Your corresponding products &

At your convenience, would you let us knou f
taken with respect to ths cexeats which we
your label, .

Sincerely 8

. T Eaclz i

s o |
John P,

Gensral £
. Irdustriz§

JoH/sz
Att,

bee: Mr. H. F. lhunn
U}'.r. A. L. Jones




June 2, 1364

stories Comsany
o 3uilding

of the Board of Direciors of iths latienal Inmsulation
ation, it wss brought out thoet one of tie major

r2rs wes plenning to &id a camillonzry note to
preducts involvad included astesins 2s a constiiuent.

wy of that portion of the minutes of this zmseting
1ls of this sten.

33 this sa=e cautionary mote, having it printed

- preseat stocks run out. The Tagle-Picher products
- "56" Cezent, (ne-Cote Cement, "33" Cemzni znd
:orresponding products are: Siaz-0n and Unicote.

, would you let us ¥owir Lf you wish sinilar zetion
%0 the cexmeats which we arz manufacturing under

Sincerely,

TIE EAGLE-PICIER COPANY -

forn P. Harrinztod
Generol Sales Honager
Irdustrial Insulation
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GUNNING MIXES

MARCOLINE G is a dry graphitic
type, slag resistant gun mix. Grain
size distribution is balanced to
give the best gunning properties
possible. it has good strength,
high density and is resistant to
graphite burn out which is essen.
tial to maintain maximum siag
resistance.

NARCOLINE G is supplied dry
in 100 pound multiwall bags.

NARMAG CM-18 is a chrome ore base gun mix with air
setting properties. It is applied with a dry type nozzie
mix gun where water is added at
the nozzie, NARMAG CM-18 finds
wide usage in veneering open
walls, uptakes and slag pockets
as well as studded tube boiler
walls. Supplied in 50 and 100 Ib.
multiwall paper bags.




