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IN THE CIRCUIT COURT OF KANAWHA
COUNTY, WEST VIRGINIA

IN RE: ASBESTOS CASES
CIVIL ACTION NO. 92-C-8888

AND NOW, comes North American Refractories Company, by and through its
attorneys, Robinsr.m & McElwee, and files the following Response to Plaintiffs’ Joint
Request for Admissions for purposes of the consolidated asbestos trial only:

Plaintffs in the cases in which North American Refractories Company is a
defendant have provided no evidence that the Plaintiff workers were ever exposed to any
asbestos-containing product manufactured or supplied by North American Refractories
Company. Therefore, North American Refractories Company objects to these Requests for
Admissions as they are overly broad, unduly burdensome, unreasonably cumulative and
duplicative. . Moreover, the production of the information sought would cause this Defendant
exureme and unreasonable oppression, annoyance, inconvenience and expense. North
American Refractories Company further objects to these requests insofar as they seek
information constimting trade secrets, confidential financial data or other confidential

+ research, development or commercial information.

North American Refractories Company further objects to thgsé Requests for

Admissions insofar as they seek information _which is subject to theiﬁor;xey-clicm privilege.

which falls with the realm of the anomey work product doctrine of which is otherwise not




discoverable under the provisions of the West Virginia Rules of Civil Procedure. Without
waiving any objections, North American Refractories Company responds as follows.

1. Defendant published and/or distributed product brochures and/or
catalogues uﬁ/or instructions that dealt in whole or in part with asbestos-containing products
manufactured and/or sold and/or used by Defendant.

RESPONSE: It is admined that in the past North American Refractories
Company distributed product catalogues and/or brochuxés which dealt in part with a small
number of products it manufactured and/or sold which contained a small percentage of
asbestos; however, Plaintiffs in the cases in which North American Refractories Company is
a Defendant have not shown any evidence of exposure to those products. General
instructions were available or were provided upon request; however, none dealt specifically /
with asbestos. North American Refractories Company objects 10 the remainder of this
Request for Admissions as overly broad, irrelevant and unduly vague.

2. The product brochure and/or catal'ognes and/or instructions referred to
in Request for Admission No. 1 above were distributed at some time during the period in
which Defendant manufactured and/or sold and/or used asbestos-containing products.

RESPONSE: It is admitted that in the past North American Refractories
Company distributed product catalogues and/or brochures which dealt in part with a2 small
number of products it manufacrured and/or sold which contained small percentages of
asbestos during the period in which those products were manufactured and/or sold; however,
ﬁlaintiffs in the cases in which North American Refractories Company is a Defendant have
not shown any evidence of exposure to those products. General instructions were also

available during that period or were provided upon request; however none dealt specifically

-
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with asbestos. North American Refractories Company objects to the remainder of this
Request for Admissions as overly broad, irrelevant and unduly vague.

3. In some of the product brochures and/or catalogues and/or instructions
of Defendant concerning asbestos-containing products, pictures of workers handling asbestos
containing products appear in the sections devoted to asbestos-containing products.

RESPONSE: North American Refractories Company objects to this request
for all reasons stated in its general objections and because it is unduly vague and overly
broad in that it fails to specify any time periods to which it refers, thus requesting that this
Defendant make an unreasonable search of its records regarding potential products to which
Plaintiffs in the cases in which North American Refractories Company is a party have failed
to show any evidence of exposure. However, without waiving any objections, North
American Refractories Company states that none of its product brochures and/or catalogues
and/or instructions had picrures of workers handling asbestos-containing products appearing
in sections devoted to asbestos-containing products.

4. In some of the product brochures and/or catalogues and/or instructions
of Defendant concerning asbestos-containing products, pictures of workers in the vicinity of
asbestos containing products appear in the sections devoted 10 asbestos-containing products.

RESPONSE: North American Refractories Company objects to this request
for all reasons stated in its general objections and because it is unduly vague and overly
broad in that it fails to specify any time periods to which it refers, thus requesting that this
I')cfendaht make an uareasonable search of its records regarding potential products to which
Plaintiffs in the cases in which North American Refractories Company is a party have failed

to show any evidence of exposure. However, without waiving any objections, North




American Refractories Company states that none of its product brochures and/or catalogues

and/or instructions had pictures of workers in the vicinity of asbestos-containing products
appearing in sections devoted to asbestos-containing products.

s. There are no product brochures and/or catalogues and/or instructions of
defendant concerning asbestos-containing pipecovering which show a worker wearing a dust
mask or respirator while bandling asbestos-containing p;oducs.

RESPONSE: North American Refractories Company newer made or sold
asbestos-containing pipecovering.

6 There are no product brochures and/or catalogues and/or instructions of
Defendant concerning asbestos-containing products which show a worker wearing a dust
mask or respirator while in the vicinity of asbestos-containing products.

RESPONSE: North American Refractories Company objects to this request
for all reasons stated in its general objections and because it is overly broad and fails to
specify any time period to which it refers, thus requesting that this Defendant make an
unreasonable search of its records regarding potential products to which Plaintiffs in the
cases in which North American Refractories Company is a party have failed to show any
evidence of exposure. However. without waiving any objections, this Defendant's product
brochures and/or catalogues and/or instructions do mot show a worker wearing a dust mask
or respirator while in the vicinity of asbestos-containing products.

7. There are no product brochures and/or catalogues and/or instructions of
Def-endam concerning asbestos-containing pipecovering which show a worker wearing a dust

mask or respirator while handling asbestos-containing products.




RESPONSE: North American Refractories Company never made or sold

asbcstos-conmining pipecovering.

8. There arc no product brochures and/or catalogues and/or instructions of
Defendant concerning asbestos-containing pipecovering which show 2 worker wearing a dust
mask or respirator while in the Viciniiy of asbestos-containing products.

RESPONSE: North American Refractories Company pever made or sold
asbestos-containing pipecovering.

9. There are no product brochures and/or catalogues and/or instructions of
Defendant concerning asbestos-containing block which show a worker wearing a dust mask
or respirator while handling asbestos-containing block.

RESPONSE: North American Refractories Company never made or sold
asbestos-containing block.

10.  There are no product brochures and/or catalogues and/or instructions of
Defendant concerning asbestos-containing block which show a worker wearing a dust mask
or respirator while in the vicinity of asbestos-containing block.

RESPONSE: North American Refractories Company never made or sold
asbestos-containing block.

11.  There are no product brochures and/or catalogues and/or instructions of
Defendant concerning asbestos-containing cement which show a worker wearing a dust mask
or respirator while handling asbestos-containing cement.

RESPONSE: North American Refractories Company objects to this request

for all reasons stated in its general objections and because it is overly broad and fails to

. specify a.ny time periods to which it rcfcrs: thus, requesting that this Defendant make an




unreasonable search of its records regarding potential products to which Plaintiffs in the
cases in which North American Refractories Company is a party have failed to show any
evidence of exposure. However, without ;vaiving any objections, this Defendant's product
brochures and/or catalogues and/or instructions do not show a worker wearing a dust mask
or reséirator and handling asbestos-containing cement.

12.  There are no product brochures and/or catalogues and/or instructions of
Defendant concerning asbestos-containing cement which show 2 worker wearing a dust mask
or respirator while in the vicinity of asbestos-containing cement.

RESPONSE: North American Refractories Company objects to this request
for all reasons stated in its general objections and because it is overly broad and fails to
specify any time periods to which it refers, thus, requesting that this Defendant make an
unreasonable search of its records regarding potential products to which Plaintiffs in the
cases in which North American Refractories Company is a party have failed to show any
evidence of exposure. However, without waiving any objections, this Defendant’s product
brochures and/or catalogues and/or instructions do not show a worker wearing a dust mask
or respirator while in the vicinity of asbeStos-comain.ing cement.

13.  Defendant knows of no product brochure and/or catalogue and/or
instructions of Defendant that contains a picture of a worker wearing & respirator or dust
mask while handling Defendant’s asbestos-containing products.

RESPONSE: North American Refractories Company objects to this request

‘ for all reasons stated in its general objections and becausc it is overly broad and fails to

specify any time periods to which it refers, thus requesting that tlus Defendam make an o

unreasonable search of its records regarding potential products to which Plaintiffs in the cases




in which North American Refractories Company is a party have failed to show any evidence
of exposure. However, without waiving any objections, this Defendant knows of no product
brochure and/or catalogue and/or instructions which contains a picture of a worker wearing a
respirator or dust mask while bandling asbestos-cbnuining products.

14.  Defendant knows of no product brochure and/or catajogue and/or
instructions of Defendant that contains a picture of a worker wearing 2 respirator or dust
mask while in the vicinity of Defendant’s asbestos-containing products.

RESPONSE: North American Refractories Company objects to this request
for all reasons stated in its general objections and because it is overly broad and fails to
specify any time periods to which it refers, thus requesting that this Defendant make an
unreasonable search of its records regarding potential products to which Plaintiffs in the
cases in which North American Refractories Company is a party have failed to show any
evidence of exposure. However, without waiving any objections, this Defendant knows of
no product brochure and/or catalogue and/or instructions that contains a picture of a worker
wearing a respirator or dust mask while in the vicinity of asbestos-containing products.

15.  Defendant knows of no product brochure and/or catalogue and/or
instructions of Defendant that contains a picture of 3 worker wearing a respirator or dust
mask while handling Defendant’s asbestos-containing pipecovering.

RESPONSE: North American Refractories Company never made or sold
asbestos-containing pipecovering.

16.  Defendant knows of no product brochure and/or catalogue and/or
instructions of Defendant that contains a pfcturc of a worker "w‘earirig _;a-=rc;spirator or dust

mask while in the vicinity of Defendant's asbestos-containing p'ivpecovering.




RESPONSE: North American Refractories Company never made or sold
asbestos-containing pipecovering.

17.  Defendant knows of no product and/or catalogue and/or instructions of
Defendant that contains a picture of a worker wearing a respirator or dust mask while
handling Defendant’s asbestos-containing block.

RESPONSE: North American Refractories Company never made or sold
asbestos-containing block.

18.  Defendant knows of no product brochure and/or catalogue and/or
instructions of Defendant that contains a picture of a worker wearing a respirator or dust
mask while in the vicinity of Defendant’s asbestos-containing block.

RESPONSE: North American Refractories Company never made or sold
asbestos-containing block.

19.  Defendant knows of no product brochure and/or catalogue and/or
instructions of Defendant that contains a picture of a worker wearing a respirator or dust
mask while handling Defendant's asbestos-containing cement.

RESPONSE: North American Refractories Company objects to this request
for all reasons stated in its general objections and because it is overly broad and fails to
specify any time periods to which its refers, thus requesting that this defendant make an
unreasonable search of its records regarding potential producfs w which Plaintiffs in the
cases in which North American Refractorics Company is a party have failed to show any
e-vi:icnce of exposure. However, without waiving any objections, this Defendant knows of
no product brochures and/or catalogues and/or instructions which show a worker wearing a

" dust mask or respirator while 'handling asbestos-containing cement.




20.  Defendant knows of no product brochure and/or catalogue and/or

instructions of Defendant that contains a picture of 8 worker wearing a respirator or dust
mask while in the vicinity of Defendant’s asbestos-containing cement.

RESPONSE: North American Refractories Company objects to this request
for all reasons stated in its general objections and because it is overly broad and fails to
specify any time periods to which it refers, thus requesting that this Defendant make an
unreasonable search of its records regarding potential products to which Plaintiffs in the
cases in which North American Refractories Company is a party have failed to show any
evidence of exposure. However, without waiving any objections, this Defendant knows of
no product brochures and/or catalogues and/or instructions which show a worker wearing 2
dust mask or respirator while in the vicinity of asbestos-containing cement.

21.  Defendant knows of no product brochure and/or catalogue and/or
instructions of defendant that contains a picture of a worker wearing a respirator or dust
mask while handling defendant’s asbestos-containing products of any kind or narure.

RESPONSE: North American Refractories Company objects to this request
for all reasons stated in its general objections and because it is overly broad and fails to
specify any time period to which it refers, thus requesting that this Defendant make an
unreasonable search of its records regarding potential products to which Plaintiffs in the
cases in which North American Refractories Company is a party have failed to show any
eviglcncc of exposure, however, without waiving any objections, this Defendant knows of no
product brochures and/or catalogues and/or instructions which contains a picture of a worker
wearing a respirator or dust mask while handling asbestos-containing products. Nor do such

materials show workers handling products designated as asbestos-containing.




22.  Defendant knows of no product brochure and/or catalogue and/or
instructions of defendant that contains a picture of a worker wearing a respirator or dust
mask while in the vicinity of defendant’s asbestos-containing products of any kind or natre.

| RESPONSE: North American Refractories Company objects to this request
for all reasons stated in its general c;bjections and because it is overly broad and fails to
specify any time period to which it refers, thus requesting that this Defendant make an
unreasonable search of its records regarding potential pmﬁucts to which Plaintiffs in the
cases in which North American Refractories Company is a2 party bave failed to show any
evidence of exposure. However, without waiving any objections, this Defendant knows of
no product brochures and/or catalogues and/or instructions that contain a picture of a worker
wearing a respirator or a dust mask while in the vicinity of asbestos-containing products.

23.  Defendant did not at any time take any action to inform users and or
those exposed to asbestos-containing products of the existence of a Threshold Limit Value
(TLV) for asbestos.

RESPONSE: Admitted.

24.  Before 1972, Defendant did not at any time take any action to inform
users and/or those exposed to its asbestos-containing products of the existence of a Threshold
Limit Value (TLV) for asbestos.

RESPONSE: Admitted.

25.  Defendant did not at any time take any action to inform users and/or
those exposed to asbestos-containing products of the recommendations of the 1946 Fleisher

Drinker Study in Conclusion 2 from that study that “the operations of hand saw cutting,
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grinding, cement mixing and installation . . . should be equipped with exhaust ventilation to
kcepl the total dust concentration low.

RESPONSE: This Defendant at no time had knowledge of the Fleisher
Drinker Study and therefore could not have taken action on any recornmendations which may
have been set forth in that study. Mﬁreover. that study would appear to pertain to
pipecovering and ship building applications which in no way pertain to this Defendant’s
products or their use.

26.  Before 1972, Defendant did not at any time take any action to inform
users and/or those exposed to asbestos-containing products of the recommendations of the
1946 Fleisher Drinker Study in Conclusion 2 from that study that “the operations of hand
saw cutting, grinding, cement mixing and installation . . . should be equipped with exhaust-
ventilation to keep the total dust concentration low.

RESPONSE: This Defendant at no time had knowledge of the Fleisher
Drinker Study and therefore could pot have taken action on any recommendations which may
have been set forth in that study. Moreover, that study would appear to pertain to
pipecovering and ship building applications which in no way pentain to this Defendant's
products or their 'se.

27.  Defendant did not at any time take any action to inform users and/or
those exposed 1o asbestos-containing products of the recommendations of the 1946 Fleisher

Drinker Study on Page 15 of that study that "the suggestions made relative to exhaust

vemilation and respiratory protection are . . . of value in maintaining . . . low incidence of

asbestos”.
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RESPONSE: This Defendant a1 no time had knowledge of the Fieisher
Drinker Study and therefore could not have taken action on any recommendations which may
have been sct forth in that smdy. Moreov;r. that study would appear to pertain to
pipecovering and ship building applications which in no way periain to this Defendant's
products or their use.

28.  Before 1972, Defendant did not at any time take any action to inform
users and/or those exposed to asbestos-containing products of the recommendations of the
1946 Fleisher Drinker Study on Page 15 of that study that "the suggestions made relative to
exhaust ventilation and respiratory protection are . . . of value in maintaining . . . low
incidence of asbestos”.

RESPONSE: This Defendant at no time had knowledge of the Fleisher
Drinker Study and therefore could not have taken action on any recommendations which may
have been set forth in that sudy. Moreover, that study would appear to pertain to
pipecovering and ship building applicatdons which in no way pertain to this Defendant’s
products or their use.

29,  Defendant did not take -any actions at any time prior to 1972 to inform
users and/or those exposed to its asbestos-containing products of either:

(a) Suggestions regarding exhaust ventilation when using asbestos products
and/or;

(b)  Suggestions regarding respxratory protection when using asbestos
products.

RESPONSE: Because North Ameru:an Refnctones Company had no reason
1o believe its small number of products, designed for use in wet or cm:apsulated forms |

which contained small percentages of asbestos that changed into non-asbestos form as a result




of exposure to beat, would in any way require exhaust vemtilation and/or respiratory

protection, it did pot inform anyone of suggestions regarding same. Moreover, this
Defcndam believed that its large industrial customers were taking whatever respiratory
precautions were needed for their workers and workplaces, as was this Defendant.

30. Defendant knows of no test done by it or at its request to determine
asbestos dust concentrations resulting from the cuting, handling, application, and use of any
asbestos-containing product manufactured or sold by it.

RESPONSE: Because North American Refractories Company had no reason
to believe its small number of products, designed for use in wet or encapsulated forms,
which contained small percentages of asbestos that changed into non-asbestos form as a result
of exposure to heat, could in any way be harmful. it neither performed nor requested tests to
determine asbestos dust concentrations.

31.  Defendant continued to sell asbestos-containing products after the date
on which it claims to have ceased the manufacture of asbestos-containing products.

RESPONSE: To the best of North American Refractories Company's
knowledge, information and belief, it ceased its sale of products which contained small
percentages of asbestos on or about the same time period in which it ceased the manufacrure
of such products.

32.  Defendant never recalled from dealers, users, or distributors any of its
a;b_estos-conuining products that had not been used or sold when Defendant claims to have
ceased the sale of asbestos-containing products.

RESPONSE: Because North Amc‘rican Refractories Company had no reason

1o believe its small number of products, designed for use in wet or encapsulated forms,




which contained small percentages of asbestos that changed into non-asbestos form as a result
of exposure to heat could in any way be harmful, it did not recall any products that had not
been used or sold. Moreover, this Defendant’s products were generally sold to its customers

very near in time to their use.

INTERROGATORY DIRECTED TO ALL DEFENDANTS

1. “For each Request for Admission” which you have not admined, state
the following:

(@)  Who are the witnesses that have knowledge of the facts involving the
matter on which the admission is requested;

®) What documents exist which relate the matter on which the admission
is requested.

RESPONSE: North American Refractories Company objects to this
Interrogatory as it is overly broad, unreasonably burdensome, and not reasonably calculated
to lead to the discovery of admissible evidence. Purihcr, this Defendant objects to this
Interrogatory as it seeks information on products to which Plaintiffs in the cases in which
North American Refractories Company is a party have failed to present evidence of
exposure. Moreover, this Defendant objects to the undue vagueness and confusing nature of
this Interrogatory. This Defendant does not know what subpart 1(b) means in its request for
documents “which relate the matter on which the admission is requested”. Without waiving
any objections, this Defendant states that all this information is in the possession of

Henderson & Goldberg, P.C.




ADDITIONAL REQUEST
1. The Plaintiffs reserve the right to submit additional Requests for

Admission as other discovery is answered.
RESPONSE: No response required; however, this Defendant reserves its right

1o object to all future Requests for Admissions and/or additional discovery.

ROBINSON & McELWEE

BY:

ogep¥S. Beeson, Esquire
rorneys for North American Refractories

Company, One of the Defendants




IN THE CIRCUIT COURT OF KANAWHA COUNTY, WEST VIRGINIA

IN RE: ASBBESTOS CIVIL ACTION NO. 92-C-8888

CERTIFICATE OF vIC

I, Joseph S. Beeson, counsel for North American Refractories

Company, do hereby certify that service of the attached NORTH AMERICAN

REFRACTORIES COMPANY'S RESPONSE TO PLAINTIFFS8' JOINT REQUEST FOR

ADMISSIONS DIRECTED TO ALL DEFENDANTS ON BEHALF OF ALL PLAINTIFFS

PARTICIPATING IN THE KANAWHA MAS8 TRIAL III has been made upon

plaintiffs' counsel by mailing a true and exact copy thereof, as

follows:

Scott S. Segal, Esquire

Segal & Davis, L.C.

810 Kanawha Boulevard, East
Charleston, West Virginia 25301

Theodore Goldberg, Esquire
Henderson & Goldberg, P.C.

1030 Fifth Avenue

Pittsburgh, Pennsylvania 15219

James H. Rion, Jr., Esquire

Ness. Motley, Loadholt, Richardson & Poole
151 Meeting Street, Suite 600

P. O. Box 1137

Charleston, South Carolina 29402

David L. Meade, Esquire
Shinaberry, Meade & Venezia

2018 Kanawha Boulevard, East
Charleston, West Virginia 25311

James F. Humphreys, Esquire
Charleston National Plaza

Suite 1113

Charleston, West Virginia 25301
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in a properly stamped and addressed envelope this 9th day of August,

Z;;ﬂosééh S. Beeson

1993.

William C. Field, Esquire
2nd Floor

608 Virginia Street, East
Charleston, West Virginia

Thomas H. Sayre, Esquire
Post Office Box 627
Clendenin, West Virginia

John E. Sutter, Esquire
Sutter & Enslein

606 Virginia Street, East
Charleston, West Virginia
Counsel for Plaintiffs

25301

25045

25301




IN THE CIRCUIT COURT OF KANAWHA COUNTY, WEST VIRGINIA

IN RE: ASBESTOS CASES

BEFORE: HON. A. ANDREW MacQUEEN

CIVIL DIVISION

C.A. No. 92-C-8888

DEFENDANT NORTH AMERICAN
REFRACTORIES COMPANY’S
ANSWERS TO PLAINTIFFS’ JOINT
INTERROGATORIES AND REQUEST
FOR PRODUCTION OF DOCUMENTS
CONCERNING PRODUCT
IDENTIFICATION TO ALL
DEFENDANTS

Filed on behalf of North American
Refractories Company, One of the
Defendants

Counsel of Record for this Party:
JOSEPH S. BEESON, ESQUIRE

ROBINSON & McELWEE
P. O. Box 1791
Charleston, WV 25326
(304) 344-5800




DEFENDANT NORTH AMERICAN REFRACTORIES COMPANY’S

ANSWERS TO PLAINTIFFS’ JOINT INTERROGATORIES
AND REQUEST FOR PRODUCTION OF DOCUMENTS

CONCERNING PRODUCT IDENTIFICATION TO ALL DEFENDANT

g

AND NOW, comes North American Refractories Company, by and through its
attorneys, Robinson & McElwee and files the following Answers to Plaintiffs’ Joint
Interrogatories and Request for Production of Documents Concerning Product Identification
to All Defendants.

1. This defendant has from time to time manufactured, sold and/or
distributed refr'actory products which contained small amounts of asbestos. This defendant
never manufactured any refractory product which contained asbestos prior to 1961. This
defendant objects to the production of information concerning any facilities or geographic
areas where plaintiffs did not work. To do so would require an unreasonable search of this
defendant’s records, would not lead to relevant information and would cause unreasonable
annoyance, oppression, burden and expense to this defendant. This defendant further objects
to the production of information concerning any of the facilities involving Shinaberry &
Meade or Fields & Maroney plaintiffs inasmuch as this defendant has settled or been
dismissed from all of those cases or is not a party. This defendant also objects to providing
information concerning facilities which are not identified by specific location.

Without waiving these objections, this defendant is reviewing its records for
sales to the numerous sites listed on Exhibit "A". Below are the results of this defendants’

investigation to date. Information on additional sites will be provided as it becomes

available. : o 7




North American Refractories Company made no sales to the following
facilities:

Albright PS

Alcon Rolled Products, Fairmont, WV

Analine Chemical, Charleston

Armory, National Guard

Atomic Energy Plant, Waverly

Bank, Parkersburg National

Beaver Valley #1 PS

Beverly PS - Muskingum River

Borg Warner/Marbon, Parkersburg, WV/Washingion, WV

Bruce Mansfield PS

Burger PS

Brilliant PS, Brilliant, OH

Centre Foundry, Wheeling, WV

College, Bethany

College, Concord

Dillies Bottom PS, Dillies Bottom, OH

RE Berger PS, Dillies Bottom, OH

Harglo Glass

Harrison PS, Masontown, PA

Hatfield’s Ferry PS

Hospital, Elkins

Hospital, Fairmont General

Hospital, Monongalia General




Hospital, St. Joseph's Parkersburg

Hospital, St. Marys

I’-Iospital, WVU Medical Center

Hospital, Wheeling -

Koppers, Follansbee, WVi

Koppers, Bridgeville, PA

Mall Ohio Valley/St. Clairsville

Master Glass Company

Mine Academy, Beckley

Mobay-Natruim, WV

Muskingum River a/k/a Beverly PS

Plastic Coating, Inc.

Point Marion PS

School Woodrow Wilson High

Solvay Chemical, Moundsville

U. S. Steel, Portsmouth, OH

University of Athens - Ohio U, Athens, OH
Wheeling Downs

Wheeling-Pitt Steel, Beachbotto
Wheeling-Pitt Steel, Martins Fe
White Sulfur Springs Hotel

Yorkstown PS //e (A) g / %

North American Refractories Company sold no asbestos-containing products to
the following facilities. North American Refractories Company did sell non-asbestos

containing products to these facilities:




Amos Power House

Blaw Knox Foundry and Mill, Wheeling, WV

}‘idd PS, Brilliant, OH
| Appalachian Power Co., Kanawha River Plant, Glasgow, WV
Graham’s Station PS

Philip Sporn PS

Mitchell PS

Wheeling-Pitt Steel, East Plant (Follansbee, WV)
Wheeling-Pitt Steel, North Plant (Steubenville)
Wheeling-Pitt Steel, South Plant (Mingo Junction)
Wheeling-Pitt Steel, Wheeling

2. See answer and objection to Interrogatory Number 1. To the extent
this Interrogatory requests information beyond the asbestos-containing products this defendant
sold or supplied to the specific facilities at which plaintiffs worked, it is objected to as
irrelevant, beyond the scope of relevant discovery and unduly burdensome and oppressive.
Investigation is still continuing and this Interrogatory will be supplemented as further
information becomes available.

3. See aﬁswcr and objection to Interrogatory Number 2. Without waiving
these objections, this defendant has manufactured numerous refractory products which did
not contain asbestos. See product catalog attached as Exhibit "A". Since none of the
plaintiffs allege other than asbestos-related disease, to further answer this Interrogatory would
require an unreasonable search of this defendant’s records, would not lead to relevant
information and would cause unreasonable annoyance, oppression, burden and expense to this

defendant.
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4. North American Refractories Company did distribute two products
manufactured by Eagle-Picher. See answer to Interrogatory No. 5.

5. This defendant had a relabeling agreement from 1957 until 1971 with

Eagle-Picher to distribute their Super "66" insulating cement as our product under the name
sad
Staz

/ 3
. . "
oncement and their One-Cote cement as our product under the n@emem. w2 C yf‘"

This defendant is unaware of any other relabeling agreement. S-ﬁ 7 ”
AT
6. See answer and objection to Interrogatory No. 1. —— / '7/
757
7. See answer and objection to Interrogatory No. 1. /
8. The only distributor located within the cities or counties listed in

Interrogatory Number 8 is the H. R. Curry Company located at 1023 Main Street in
Pittsburgh, PA.

Attached are orders evidencing sales of Narco Staz-On Cement to the H. R.
Curry Company dated 2/25/71, 3/30/71, 4/16/71, 5/4/71, 7/20/71 and 10/1/71.

Narco Staz-On Cement contained asbestos until some time in 1971. Since this
product was manufactured by Eagle-Picher and not by Narco, this defendant is unable to
establish exactly when in 1971 asbestos was removed from Staz-On. Therefore, Narco is
unable to determine if the Staz-On product sales, all of which took place in 1971, contained
asbestos.

9. See Answer to Interrogatory No. 8.

10.  This defendant sold no asbestos-containing products to any distributor
in the State of West Virginia.

11.  N/A. See Answer to Interrogatory No. 10.

12. No.
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NORTH AMERICAN REFRACTORIES COMPANY’S ANSWER TO

REQUEST FOR PRODUCTION OF DOCUMENTS

1.  This defendant objects to the production of all records that show sales,
receipt, use, rg-sold, distribution, inventory, re-order, shipment, bill of lading or orders of
asbestos-containing products to any facilities or geographic areas where plaintiffs did not
work. To do so would require an unreasonable search of this defendant’s records, would not
lead to relevant information and would cause unreasonable annoyance, oppression, burden
and expense to this defendant. This defendant further objects to the production of records
that show sales, etc. of asbestos-containing products to any of the facilities involving
Shinaberry & Meade or Fields & Maroney plaintiffs inasmuch as this defendant has settled or
been dismissed from all of these cases or is not a party. This defendant also objects to
providing records concerning facilities which are not identified by specific location.

Without waiving these objections, this defendant is reviewing its records for
sales to the numerous sites listed on Exhibit "A" and the cities and counties listed in
Interrogatory Number 8. Attached as Exhibit "B" are the invoices representing sales of
products to H. R. Curry Company which méy have contained asbestos. Investigation is

continuing. Other records will be produced as further information becomes available.

ROBINSON & McELWEE

BY: e

s S. Beeson, Esquire
Attorneys for North- American Refractories
Company, One of the Defendants




VERIFICATION

Jay S. Ehle, General Counsel and Secretary of North American Refractories
Company, beiI;g before me first duly sworn, upon his oath, says that he has read the
foregoing Defendant North American Refractories Company’s Answers to Plaintiffs’ Joint
Interrogatories and Request for Production of Documents Concerning Product Identification
to All Defendants; that the facts and allegations therein contained are true except insofar as
they are therein stated to be upon information, and where stated to be upon information, he

believes them to be true.

- e -
- / .
;/)A(// S uyle

Jay S,/Ehle ‘;/»7

Taken, subscribed and sworn to before the

rd
undersigned this 53 day of

%‘(gg‘ , 1993,
Qé/—c QWQ/%ML

Notary Public

My Commiission Expires: ?.a/ﬂ( A /995




REFRACTORIES

* FIRECLAY BRICK

* SUPER DUTY BRICK

s HIGH ALUMINA BRICK

* SILICA BRICK

¢ INSULATING FIREBRICK

o BASIC REFRACTORIES

s FIRECLAYS

¢ HI TEMPERATURE MORTARS
¢ PLASTIC REFRACTORIES

* CASTABLE REFRACTORIES

* RAMMING MIXES

* AR PLACED REFRACTORIES
* INDUSTRIAL INSULATIONS

NORTH AMERICAN REFRACTORIES CO.
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FOREWORD

c-:;__“.":‘, This pocket-sized booklet is intended to be a handbook
for the user ol relraclories as well as a calalogue. The

lables are designed to give complete coverage ol all
necessary inlormation lor the design and application ol
refractory malerials. They have been thoroughly revised
to gwve a maximum of data with emphasis on clearness
and easy usage. This is a workday booklet oullined for

convenient reference in solving everyday problems.

The relfractory products covered are highly diversified.
They range from high alumina, basic and silica brick to
low duty flirebrick. For use in conjunction wilh these vari-

ous lypes ol brick, there is olfered a complele series of

high temperature mortars and ground fire clays. The
; proper one is available tor any type of installation. Simi-
J larly, a wide vanely of plastic refractories, castable re-
{fraclories and ramming mixes are described. The proper
selection of these materials is quile importanl as service
life is often determined as much by the mortar used or
the relraclory specialties employed as it is by the lire
brick. The properties ol these malterials are tabulated lor
conciseness and clarily.

RESEARCH CENTER — CURWENSVILLE, PA.

The products described are backed by ample, proven re-
sources which insure uniformity and availability for years
lo come. In each major producing district all of the impor-
tant manufacturing processes are employed to produce re-
fractones that will successfully meet the exacting service
conditions of present day furnaces. All mining and manu-

@ lacturing procedures are under regular laboralory control

to insure the consistent, high quality of NARCO products.

V\,




GUARANTEES

NARCO uses extreme care throughout every phase of
production and distribution of its refractories in order to
furnish only high quality malerials which in its judgment are
best suited for the purposes for which they are intended.

The consumer will find it advantageous to seek and
select the material which will give him the best resulls
and to exercise care and discretion in the use of the ma-
terial which he receives,

In the sale of refractories, no performance guaraniees
are made, since the manufacturer has no conirol over the
manner of installation or conditions to which his products
are subjected in service.

SIZE DEVIATIONS

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

WARPAGE

Ninety-five per cenl of the tile or shapes shall not
show 2 warpage of greater than one per cent of the diag-
onal measured when tested in accordance with A.S.T.M.
Standard Method C-154.

OVERSHIPMENTS

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

Quantity Specified Overages
110100 : 10%°
101-1,000 . 7%
1,001-5,000 . ‘ 3%
5.00t 10,000 2%
QOver 10,000 . : 1%

*Not less than one shape. Hf in sels, 1 complete set.




FIRECLAY BRICK — SUPER DUTY SERVICE

ASEn
CLASSIFICATION
o B TIRE

PRODUCT PROCESS PCE

MISSOURI QUALITY — FARBER, MISSOURI

Super Duty 334
NARCO 68 Spall Resistant Dy Press (3187° P

Super Quty 3134
NARCO 68N oo )i Resistant DY Press (31870 p)
NARCO 68 Super Duty 3334
Bung Spall Resistant Oy Press (3187° F)
MOHAWK Super Duty 3324
(High Fired)  SlagResistant OV Press 434507
MOHAWK BF  Super Duly 33.34
(High Fired)  Spall Resistant  Ory Press 340507,

PENNSYLVANIA QUALITY — CURWENSVILLE, PA.

Super Duly

33.34
Spall Resistant D1y Press

NARCO 71 31879 F)

o -y

FIRECLAY BRICK — HIGH DUTY SERVICE

AS I M
CLASSIFICATION
L e

PRODUCT PROCESS PCL

MISSOUR! QUALITY — FARBER, MISSOURI

High Duty 32133
FARBER Spall Resistang D'y Press (3146° 1)

High Duty 3233
FARBER BF  piagy furnace D7y Press (3146° F)

PENNSYLVANIA QUALITY — CURWENSVILLE, PA.

High Duty 3233
CRESCENT Spail Resistant D1y Press (3146° F)

High Dulty 323
CRESCENTSM g0 peciianmy St Mud (3146° F)




FIRECLAY BRICK—MEDIUM AND
LOW DUTY SERVICE

AST M I s
PRODUCT  CLASSIFICATION  PROCESS ree >
s et

OHIO QUALITY — DOVER, OHIO

'
DOVER Medium Duty  Dry Press (3353:./; )

1
DOVER SM Medium Duly Suf Mud (:2"9)53:0/:)

flRECLAY BRICK — LOW DUTY SERVICE
OHIO QUALITY — DOVER, OHIO

BUCKEYE Low Duty Dry Press (23342.9 F)

KEYSTONE Low Duty Dry Press (23242.9 F) C | ’
OHIO - Sl Mud — 2027 '

WIRE CUTS Low Duly Wire Cul (2916° F)

HIGH ALUMINA BRICK

L e—— ——————————

AST M N
epropUCT CLASSIFICATION PROCESS " rCE
s TVeE o
NARCAL %0 509% Alumina Dry Press (53353.5"
36 37
NARCAl 60  60% Alurmina  Dry Press (3293° F)
NARCAI GON 609 Alumina  Dry Press 33833,70
Spall Resistani . (
NARCAL 606  60% Alumina  DryPress  (330%.p)
Special 18
NAKCAL 70  70% Alumina Dry Press (3362°F)
NARCAI 70 D 70% Alumina  Dry Press '(3323. f
SENECA 70% Alumina  Dry Press "(3322. f)
NARCAL75C  75% Almina  DryPress (3300 o
NARCAL 80  80% Alumina  Dry Press (33',’6319”
Chemically 38.39
NARCAL 858 859% Alumina Bonded 3376' ;
and Burned ( )
Chemically 38 39
NARCAL B85C 859 Alumina Bonded (3376° F)
39 40
NARCAL 90 909% Atumina  Dry Press (3407° F)
Special 37-38
NARCA[ X ngh Alumina S|l“ Mud (3335. ")
MULLITE BRICK
e . ..
PRODUCT CLASSIFICATION PROCESS PCE
s TYPe )
NARMULL Mullite Dry Press (33223.9”




LADLE BRICK

PRODUCT CLASSIFICATION
o 50% Alumina—
LX-50 Expanding Type
609% Alumina—
LX-60 Expanding Type
09 Alumina—

.70 709 Alumina

Expanding Type

SPECIAL PURPOSE REFRACTORY BRICK

PROCESS

Dry Press
Dry Press

Dry Press

rRoOdUCT PROCESS
FLINT Dry Press
FLINT P Dry Press
NARCAL X Stff Mud
NARCAL 858 Dry Press
SILICA BRICK
AS LM
PRODUCY CLASSIFICATION PROCESS PCE
[ 3R ) {43
'lype A
MIUR Roof Quahty Dry Press 3110° F
Vo TypeA 3080° F
Lo-Sp Roof Quatity D7 Press
Type B
MU Regul.ar Quality Dry Press 3055° F
. T A Dense
NARSIL oot Qu:,'l'w Dry Press 30920 f

i)

«7-+  BASIC REFRACTORY BRICK

/
SRAND TN TIREOF 1yre of rLaTING
CONTENT-%,
MAGNESITE
NARMAG 98 98  Chemical none
NARMAG 98 C 98 Chemical  metal encased
NARMAG 98 B 98  Fued “none T
NARMAG 98 BC. 98 Fiwred  metal encased
SUPER NARMAG 8 95  Fired none R
'SUPER NARMAG BC95 _ Fired melal encased .
NARMAG 95  Chemical __ none ' ;
NARMAG C 95  Chemical _  metal encased
NARMAG B 95 Fired none
NARMAG BC 95  Fired melal encased
NARMAG 90 90 Chemcal none
NARMAG 90 C 90 ~ Chemical  melal encased
NARMAG 90 B 90  Fwed none
t_iA_RMA999—8( 7790 " T Fired” melal encased

MAGNESlTE CHROME

NARMAG 80 ‘80 ~ Chemical none

NARMAG 80 C 80 cnem.Eil'"—F\eTai encased
NARMAG 80 8 80  Fired none

NARMAG 80 BC 80 ~ Fiued _ metal encased _

NARMAG 80 LB 80 Duecl Bonded d none

NARMAG 80 DBC 80 Direct Bonded n melal encased

NARMAG 70 70 Chemical none

NARMAG 70 C 70 Chemical  melal encased
NARMAG 70 B 70~ Fured none
NARMAG 70 BC 70 Fwed ~melal encased _
NARMAG 60 60 Chemical none
NARMAG 60 C 60~ Chemical  melal encased
NARMAG 60 B 60  Ffwed _ none

NARMAG 60 ec_"eo _Fwed T “melal encased

NARMAG 6008 60  Direct Bonded none

NARMAG 60 DBC 60 iect B
NARMAG 60 DBR 60 DueclBonded none
Chemically bonded brick may be supplled mlemallrplal—;a.

Direct Bonded metal encased.




BASIC REFRACTORY BRICK (Cont'd)
e ——— -

e £ %

NOMINAL  yypg o

BASIC ROTARY KILN LINERS (Cont'd)

snAN® Me0 A TYPE OF PLATING BASIC BRICK
R (‘.ONI(NI Y% ———s‘-r FOR BASIC OXYGEN FURNACES
' CHROME - ME - MAGNESITE _ SRAND e CLASS
NARMAG 60 DBRC 60 Dwecl Bondedmietal en encased s TYre
NARMAG AAG 50 DBC 60 Duecl Qonded metal encasea NARTAR PAD 95 Pich Impre d
NARMAG 608 60 ~Duect Bonded none NARTAR 7 95  Pich lm"’ 3“‘:"
NARMAG 608 t 60 Dwect Bopded __n_lt_el_al encased __ pregnated
NARMAG 50 DB 50 Dtlecl ect Bonded  none SUPER NARTAR Al 95
—. . ——— = ‘e Pilc .
NARMAG 50 DBC_ 50 Dwect Bonded " melal encased ch Bonded Tempered
NARMAG 40 0 Chenucal none SUPER NARTAR AT-M 95 P
— . weh 8 .
TARMAG 40 € 40 _ Chemical melal encased onded-Tempered
NARMAG 40 8 40 Fired 77 none NARTAR B1 90 p
R - : iich B8 .
WARWAG 30 BC 40 Fwed ______ melal encased_ NARTAR BI M % Puch Bz"nggg‘;"“"e'ed
NARMAG 40 HB 40 High fwed _ fone ... empered
NARMAG 40 HBC a0 tigh Fired metal_encased SUPER NARTAR A 95 Puch Bonded
_tiARM_éG AAG 30 L 30 Chemnca\ . Tone
NARMAG 30 C 3'(')____'Chemtcal N ____m_e_lg_i encased NARTAR B 90 Puch Bonded
NARMAG 30 6 30 fwed Trone
NARMAG 30 BC 30 fued . metal _gu_\_ca__se_g_
T CHROME - ]
-ﬂmﬁ;ﬁmf-ﬁ—"—:r—ag—:' ',',;,‘,‘,e—-—‘ — INSULMING FlRE BRICK
BASIC ROTARY KILN LINERS Proouct Mua vwr. Wla comouctiviny: W e
——rm T e ¢ 16001 iml
MAGNESITE NA-20 2000 - ” ; .
e e — M__¢ 8.5
SSUPER NARMAG K8 95 . Burned B NA-23 2300 18 > —
“&UPER NARMAG KBC _ _ 95 _ . ‘Buned “N‘;‘z T e 23 as2
MAGNESITE - CHROME . A26 2600 20 2.5 . 5“"
*NARMAG BO K 8 80 _Bumned NA-28 2800 2a 30 e
*NARMAG 80 K BC 80 Bumed . W 000 - : 480
SROMAG) 10_ “Burned 3000 2.6 3.2 52.0
*NARMAG 60 K-DBR 60 Dnecl Bonded___ NA-33 3300 7.1
SNARMAG 60 KDBRC_____ 60 Direct Bonded __ 'N‘A'i 3_x~ - : 6.3 84.0
SNARMAG 608 K-DB 60 Ouecl Be 1 Bonded - _ 3300 7.1 6.3 83.0
. . S . —— )
NARMAG 608 KDBC_____ 60 Duect B “Bonded__ m *Bla/Sq. F1JHr./oF fin —

TYPE OF PLATING

)

O pone (100se pletes supphed i devired)
* g1eel piste snd cardboard sttached




> BONDING MORTARS

AIR SETTING

CG—=—=)

=)

BONDING MORTARS

RECOMMENDLD
TEMPIRATURE OF uSE
MINIMUM MAXIMUM

Laying all lypes ol hireclay brick, includ-
ing insulating, where a lium bond is re:
quired al all temperalures.

A general purpose montar in dry form (or

=3

CONDINION
RAMD
’ CONTAINERS AS SHIPPED
" 501008
NARCOSET 200)D. drum Wel
15ib. pails o
ALSET (Dry) 100 1b. bags Dry
50, 100, 200
ALSET (Wel) ib. drums Wet
5. 15 Ib. pails
NARCO No. 10} 100 ib. bags Dty
100, 200
SUPERCHIEF (Wetl) ib. drums and Wel
‘ 100 Ib. cartons L
SUPERCHIEF (Dry) 100 ib. bags Dry
SENECA CHIEF 100 Ib. drums Wel
\
NARPHOS 85 (Dry) 100 Ib. bags Dry
Wel

NARPHOS 85 (Wel)

200 Ib. drums

> ALSO MADE IN CANADA

Room 3000° f
Room 3000° f
Room 3000° f
Room 2900° F
Room 3100° F
Room 3100°F
Room 3200°F

Room 3300° F
Room 3300° F

laying all types of hireclay brick. Provides
a tum bond al all temperatures.

A general purpose mortar supplied in
teady to use lorm lor laying all types of
tireclay brick. Provides a lirm bond at all
lemperatures.

Laying all lypes"ol hireclay bvncﬁ. fFormu:

laled so that any unused malernial may be
relempered with water lor reuse. Suitable
lor pumping to job sile through hose or
pmipe. 1 e blast furnace installalions.

A kyanile base moriar in trowelling con-
sistency lor laying all lypes ol hreclay
and high alumina brick.

A kyanile base mortar supphed n dry
lorm readily mixed with waler to any
consistency. For laying all types ol fire:
clay and hgh alumina brick where a tirm

A high alumina mortar lor laying all
lypes of lireclay and high alumina
brick.

Laying all types of high alumina brick,
widely used in aluminum melting fus-
naces lo resist penelration and corrosion
by aluminum alloys.

Similar to NARPHOS 85 (Dry) but in a
wel consistency for convenienca.




» BONDING MORTARS
HEAT SETTING

BRAND ) CONDITION &r-j RECOMMENDED

CONTAINERS AS SHIPPED ?' TEMPERATURE OF USE UseEs
MINIMUM MAXIMUM

BONDING MORTARS

NARCO No. 99 100 Ib. bags Dry .l”ay_mg atl ly'pes of hreclay bnick where
2200° F  2900°* F service conditions call for a heat setuing
T moriar
NARCOLINE .
COATING & MORTAR 100 ib. bags Dry 2000° F  3000° f Wash coating and mortar for (oundry

ladles. runners and spouls.

STEEL-LINE 100 Ib. bags Dry Extremely hine grained mortar for all types
2200°F  3150° F of hireclay and high alumina brnick.
| . Laying and surface coaim brick exposed
| BERLITE, ~ 1001b. bags Dry yne ¢ i~

to molten melal or slag and other applh-
cations where graphitic mortars are re-:
quired at high temperatures.

CHEYENNE 100 Ib. bags Dry G__;-J Laying and surface c_oa_h;g —b;c;r;;o;—e;
: 2200° F  3200° F 10 molten melal or slag at high tempera-
- ; — _—_— tures. Electric furnace rools.

2200*F 3150°F

> ﬂ.ASTIC FIREBRICK
FIRECLAY AND HIGH ALUMINA

PLASTIC FIREBRICK

18s. REQD. R
SRAND TYPE OF  CONDITION PER CU.FT. CONTAINERS RECOMMENDED
sa AS SHIPPED OF CONSTR. VEMPERATURE OF USE USES

—— T - MINIMUM  MAXIMUM
100 1b Limng and patching mcme-v—alon forge
Heat or . . turnaces. boilers. driers, and wherever
NARCO 505 Air Set Wel 135 cartons 2(;%?): : gggg° : repaus are required 1n high duty hnings.
Available with air-setting properties
A e where {ull deep strength s required
100 ib. Lining and patching me_vamgs. de
Heat or cartons sulfunzing ladles, foundry ladles and
NOJOINT Air Set Wet 140 550 tb. c@ 2000° F  2950° F wherever repairs are required 1n high
drums 300°F 2950° F  duly inings Available with air sefting
properties where full deep strength s

et e required

B AL S MATH N CANADA —_—




> PLASTIC FIREBRICK ' PLASTIC FIREBRICK
FIRECLAY AND HIGH ALUMINA

L8S. REQD. — ’ RECOMMENDED
BRAND e of CONDITION PER CU. FT. COMIAINERS ey S TEMPERATURE OF USE uses
1] AS SHIPPED OF CONSTR. MINIMUM  MAXIMUM
' 100 ib. Same as NOJOINT except supplied
. D
NOJOINT Hent of y 140 Bags 2000 F  2950°F with tine grain size for hand ramming
ir Sat or 100 Ib. 300° F  2950°F purposes Also as a packing matenial
(Fine) Air Wel carlons between shetl and brick of torpedo lype
transler ladles
100 Ib Lining and patching heavy duly boilers.
NARCO : : R slab and billet heating furnaces. soak:
SUPER S0s  Heat Set Wel 145 cartons 2000° £ 3000°F ing pits and similar apphcations of se
vere service
100 1b Lining and patching heavy duty boilers,
. 152 . o slab and billet heating furnaces, soak-
SHUR-RAM  Heat Set Wel cartons 2000° F  3000°F ing pits and similar applications of se-
vere service.
Lining and patching sectionally sup-
100 b. . parted furnace walls, piers and arches,
NARCO-SPAR  Air Set Wet 150 cartons e.'.‘ 300°F 3000°F  soaking pit covers and copings, rolary
kit firing hoods and wherever full deep’
strengthisrequired throughout thelining.
‘ 100 1b. Monolithic hning and patching, soaking -
NARCAL 60 P  Heat Set Wet 156 cartons 2000° F  3150° F pits and covers, ladles, spouts, forge
furnaces, burner blocks and openings.
Liing and patching eleclric furnace
100 tb. roofs and cenler seclions, combustion
NARCAL 70 P  Heal Set Wet 165 cartons 2000° F  3200°F chambers, crucible furnaces and olher
applications too severe (or super duty
plastic fire brick.
Limng and patching electric furpace
100 ib rools and center seclions, alloy steel
175 canon; 2000°F  3250° F ladles, burner cones. slab heating fur-

NARCAL 80 P l\ieat Set Wet naces and other applications requiring

extremely high relractoriness and/or
slag resistance. T

100 b %3 Lining and patching slab heating fur-

i} Chem. hearth chargi
Wet 181 | naces, open hea ging spouls,
NARCALB5P g ¢ e cartons 300°F 3275°F  combustion chambers, burner blocks .

and openings, hol metal mixers.

1

p ALSO MADI IN CANADA
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> PLASTIC FIREBRICK PLASTIC FIREBRICK o
FIRECLAY AND HIGH ALUMINA (Conl'd) .

18S.REQD. c— - — - ncouumnw
SRAND TYPE OF  COMDITION PER CU.FT. CONTAINERS -, . 3 TEMPERATURE OF USE USES
st AS SHIPPED OF CONSTA. _MINIMUM  MATIMUM O S
- 300°F  3275°F  Similar to NARCAL 85 P, but finer gran
Chem. 100 size for paiching, troweling and veneer-
NARCAL 85 TP Bond Wel 180 cartons e

lmmg and palchmg soakmg pit slag

c 100 Ib hines and pit bottoms. B. F. troughs

hem. . 300° F 3300° F and repairs, open hearth steel runners,

NARCAL9OP  gypg Wet 190 cartons hot metal mixers, induclion furnaces,
veheal furnace hearths.

Slmllat to NARCAL 90 P but liner

Chem. 100 |b. 300°F 3300°F grain size for patching, lrowelmg and
NARCALSO TP gong Wel 182 canons veneering.

SLAG RESISTANT (GRAPHITIC) - Ty T T T

A glanng’ type grabhilic plastic for

100 Ib. foundry apphcations n direct contact
BLACKJACK  Heat Set Wet 138 cartons . 2700°F  ih metals conveyed al temperatures
c—l -".')' from 2450° F 1o 2700° F.
] A “glazing” lype graphitic pla;lic simi-
100 ib. ‘ lar in apphcation 1o BLACKJACK but
NARCOLINE  Heat Set Wet 135 cartons 2800°F  \un added stamina for temperatures
from 2650° F 1o 2B00°F.
T T T T T A companion product to NARCOLINE
100 1b plasiic but shupped in dry form. 1t is
. 2800°* F  only necessary to add waler (2 to 3
A Sel Dr 135 y y
NARCOLINE D Heat Set y bags quarts per 100 Ib.) for ramming into
place.
1001b. 2000°F  3150°F A high alumina graphmc plasiic lor use
NARCAL 60 PG Heat Set Wel 152 cartons where regular graphite plastics fail to
give maximum service.
NARCAL 70 P§ Heat Set Wet 162 '0? b, 2000"f 3200°F A high alumina graphitic plastic for more
cartons severe temperalure conditions.
NARCALBOPG Heat Sel Wel 161 100 Ib. 2000° 3250°F A high alununa graphitic plastic lor ex-
X carions ireme lemperature conditions.
NARCAL 85PG Heat Set Wet 170 100 Ib. 2,000°F 3275°F A tugh alumina graphite plastic for ex-
cartons treme temperature conditions.

> ALSO MADE IN CANADA




» CASTABLE REFRACTORIES
REGULAR CASTABLES

L8S. REQD.
BRAND TVPE OF PERCU.FT. CONTAINERS
{4 OF CONSIR.

NARCON t Hydraulic 127  1001b. bags
NARCOHEARTHE S. Hydrauhc 130 100 Ib. bags
(Coarse)

NARCOHEARTH 23 Hydrauic 128  1001b.bags
NARCOCAST E.S. Hydraulic 121 100 Ib. bags
NARCOCAST E.S. GUN 127

NARCOCAST ES. Hydraulic 114 100 1b. bags

(Fine)

NARCOCAST E.S.
(Coarse)

Hydraulic 127  1001b. bags

NARCOCAST 25 Hydraulic 125 1001b.bags
NARCOCAST Hydraulic 118 100 b. bags
NARCOCAST GUN *127
NARCOCASTE.S. 26 131

NARCOHEARTH Hydraulic 120 100 1b. bags
;Eﬁc:ned Del-\_;iy.-— o .—“—;.:\ub-.n MAIL 10 0 ANADA

C——s)

=

" CASTABLE REFRACTORIES
/

RECOMMENDED
VTEMPERATYRE OF USE
MINIMUM  MAXIMUM

ustEs

Paving malenal alound mellmg pols m
the aluminum melling industry. Open
hearth charging floors. Exterior floor-
ngs around incinerators and slmﬂu
apphcahons

Room  2200°F

New monolnlhu: conslmclaon and mas-’,’
sive inslallalions where strength, me:
chamcal abuse and spalhng are laclors

Room  2350° F

An ema coa!se caslable suclable loc
° massive monohthic installations. Recom-
2350° F
mended lor use in lloor paving, car tops,
anneahng furnace bases, door lnnlngs elc

New monahithic conslruction and palch
ing where high slrength is required.
Recommended for use in boilers, ash
pits, coke ovens, driers, slacks, llues,
ducts, blasl furnace piping, car lops
and similar apphcallons

Room

Room 2400° F

—— e - —— B R s—

New monohthic conshuclnon and patch-
ng for thin sections and where a dense
slruclure to resisl penetration of slags
an_cl melal 1s required.

Room 2400° F

New monolithic conslruction and palch-
ing lor service where spalling is a serious
condition and strength is also important.

Room 2400° F

An extra coarse castable suitable for
massive monolithic installations. Recom-
2550° F  mended lor use in car tops, coke oven
doors, door hinings, reheat furnaces, an-
nealmg furnaces, ash pnls and hOppe:s

" New monomhlc conslwclnon and palch-
ing 1n bailers, coke ovens, furnaces, in-
cineralors, burner blocks and other ap-
phcations requiring a 2600° F castable.

Room

Room 2600° F

New monolithic construction and patch-
ing for applications requiring a 2600° F
caslable

Room  2600°F




> CASTABLE REFRACTORIES

REGULAR CASTABLES (Cont'd).
T L0S. REQD.
TYPE OF PER CU.FI. CONTAINERS
ST _ 0 consin.

(]

SUPER NARCOCAST Hydraulc 128 100 1b. bags

SUPER NARCOCAST GUN *131

NARCOCAST 30 Hydraulic 140  1001Ib.bags

GUNCAST Hydrauhc 135 1001b. bags

NARCOCAST 60 Hydraulic 145 100 Ib. bags

NARCOCAST 32 Hydraulic ,’38 100 Ib. bags

NARCOCAST 32 GUN *145

NARCOTAB Hydraulic 160 100 ib. bags

A - et e

ANTI-ERODE Hydraulic 130 1001b. bags
*Gunned Densily B AL 1 KAATL HIE 1 ADALA

CASTABLE REFRACTORIES

"RECOMMENDED
JEMPERATURE O USE
MINIMUM  MAXIMUM

_ ————— —— e

New monolithic construction and patch-
ng for furnace hnings of all types,
soaking pit covers, burner blocks, kilns,
combushion chambers, door finings,
incinerators.

USES

Room 2800° F

New monolithic construction and patch-
ing n forge furnaces, billet, and slab
heating (urnaces. burner blocks, car
tops. soaking pit covers, non-ferrous
melting furnaces, crucible furnace lin-
ing and others.

Room 3000° F

A high alumina castable suitable lor gun
3100° F casting into place. Power house pent-
house areas, soaking pit bottoms.

Room

New monolithic construction and patch-
ing for applications requiring a 3100° F
castable and where spaling conditions
are encounlered.

New monolithic construction and patch-
ing for applications requining a 3200¢ F
castabte. Rools, walls, burners and
blocks, pit covers, forge furnaces,
hearths, electnic furnace della sections
and olhers.

Room 3100° F

Room 3200° F

New monolhithic construction and patch-
ing lor applications where severe tem-

3400° F  peratures, loads, abrasion and erosion
and similar requirements demanding a
pure tabular alumina castable.

Room

New monolilhic construction and patch-
ing wherever conditions of extreme ero-
sion and abrasion exceed the ability ot
slandard castables in the intermediale
temperature range.

Room 2500° F




» CASTABLE REF RACTORIES

REGUMR'CASIABLES (Cont’d) )

o NTAINERS
neE of  PERCU L co
, nane {1 OF CONSIR.
z:rgto FURNACE Hydrautic 130 100 1b. bags
CASTABLE
TNSULATING CASTABLES
AEROCAST L Hydraulic 46 50 Ib. bags
NARCOLITE Hydraulic 54 50 ib. bags
Rt
LOW K Hydi auhe 63 50 tb. bags
NARCOCRETE Hydrauhc 78 100 b bags
NARCOLITE 28 Hydrauhc 15 501b. bags
\ P - B . - - P

p AL AR et AHADA

CASTABLE REFRACTORIES

T RECOMMENDED
TEMPERATURE OF USE
MINIMUM  MAXIMUM

E—F‘-.‘J

Designed specilically for gunning appli-
cations n new monolithic construction
and palching wherever conditions call
for a product with abrasion and slag re-
sistance and exceptionat high strength.

Room 3000° F

Designed for either hot face or back up
insulating in new monolithic construc:
lion and patching where hght weight
and insutating values are essential
New monohthic construclion and patch-
ng 1n 1ehnery units. industrial ovens,

2000° ¢ door hmings. boiler waler-wall backing,

back up insulation for heavy refracto-
nes and lugh temperature caslables.

New monolithic construction and patch-

g where insulating value plus added

strength 1s required. Car tops, anneal

wg furnaces, indusirial ovens, baoiers
and ncinerators.

Room 1800° f

Room

Room 2000° F

New monaolithic construction and patch-
ing for heal lrealing furnaces, anneal-
ing ovens, refinery vesseis, driers, boiler
batiles and similar applications where
hight weight and insulation are essential.
New monohithic construction and patch
ing lor soaking pit covers, reflinery ves:
sels, reheat turnaces, industnal ovens,
bailers and ncinesators

2450° F

2800° F




» RAMMING MIXES

198 RIQD.
BRAND Tvee of CONDITION PER CU.FT. CONTAINERS
skt AS SHIPPEO OF CONSTR.
100 tb. bags
STEEL-LINE  Heat Set Ory 137 400 Ib.
' drums
CARO-LINE Heat Sel Ory 132  1001b. bags
Dry
FIRELINE Heat Set or 135 100 lb. bags
' Damp
Dry 100 Ib. bags
BERLITE Heat Set or 137 400 Ib.
Damp drums
RAMAL 80 Heat Set  Damp 175 1001b. bags

100 1b. bags

RAMAL 80 G Heat Sel  Damp 164 500 |b. drums

RAMAL B5  Air Set Damp 190 1001b. bags

RAMAL 85 G Heal Set Damp 174 100 Ib. bags

B AL MADL 1 AMADA

s
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RAMMING MIXES

RECOMMENDED
JEMPERATURE OF USE UseEs
MINIMUM  MAXIMUM

Rammed ladle limngs lor steel lound
2000°F 3150°F nies. electric lurnace rool della sections
and similar severe service condilions

New monolithic construction and
patching 1n acid electric furnaces,
ladles, side blow converters, wash coal-
ings and similar applicalions requiring
a siliceous fine grained ramming mix
at high temperatures. )

2000° f 29500 f

New monolithic constructior and
patchung in acid eleclric lurnaces,
tadles, side bluw converters, and simi-
lar apphications requinng a siliceous
coarse grained ramming mix at high
femperatures

2000° F 29500 F

New monolithic construction and paich
ing 1n ladles. cupolas. tap holes. slag

2200° F 3150°F holes and similar apphcalions requining
a graphiic ramming nua lor resistance
to slag and melal erosion

Rammed center seclions of electric fur-
nace roofs, malleable furnace bolloms,
palching ol hol metal transler cars and
hot metal mixers.

2000° F 3250°F

Front slagging spouls belween cupola
1ap hole and slag dam. Resists erosion
and chemical altack of lerrous melals
and slags.

2000° F 3250°F

Phosphate bonded. For ramming induc-
tion melling lurnace hmings and other
molten metal and slag contact
apphcations.

300°F 3250° f

For hming and palching blast furnace
2000° f  3275°F troughs, cupola spout areas and other

applications requinng estremely high

retraclones and slag resistance.




> RAMMING MIXES

LOS. REQ'D.
BRAND yet of CONDITION PER CU. FT. CONTAINERS
e sa AS ;nqrm Ol_' CON;!I. ‘
200 Ib.
RAMAL 90 A, Sel Damp 192 drums
> GUNNING MIXES
' 7T Ties.mige,
BRAND YYPL OF CONDITION PIRCU.IY. CONTAINERS
sev AS SHIPPED OF CONSIA.

DARCOGUN Chem. iy 150 100 ib. bags
NARCOGUN .
PD.345 Cherm Dry 150 100 Ib. bags
NARCOGUN  Chem. 50 and 100
FC-325 Bond Dry 12 4y bags
NARCOGUN  Chem. Or 1o 50 and 100
FCD-342 Bond y Ib. bags
NARCOGUN 00
co et Dy 109 OIS
NARCOGUN _ °
AR Hydraulic Dry 114 100 Ib. bags

P AVLEY MATE N0 ARADA

RAMMING MIXES

RECOMMENDED
1EMPERATURE OF USE
MINIMUM  MAXIMUM

&=

» -

300°F 3300°F

RECOMMENDED
TEMPERATURE OF USE
MINIMUM  MAXIMUM

Room  3300° f

Q-,_) Room  3300° f
]

Room 2450° F

Room  2450°f

2000° F 2700° F

Room 1200° F

thigh alununa rainming mix for new con-
stiuclhion or patching in soaking pits, re-
heal lurnaces. electnc furnaces, burn.
er blocks and sumitar apphcations where
stale, slag, molien metals and high
lemperalure are present.

GUNNING MIXES
USES

Magnesile base gun mix supplied with a
hquid phosphate banding agent for hin-
1ng power plant boiler boltoms and side
walls.

Magnesile base gun mix conlaining a
dry phosphatle binder lor hining power
plant boiter cyclones, boltoms and side
walls, gun maintenance of BOF back up
haings

Fireclay gun mix supphed with a hiquid
phosphate bonding agent lor maintain
mg coke ovens, soaking pils, zinc relort
lurnaces and reheal furnaces.

Fireclay gun mix contaiming a dry phos:
phale bonding agent lor maintaining coke
ovens, soaking pits and reheal furnaces.

Fireclay spray or gun mux lor mainle-
nance of coke ovens, soalung pits, blast
lurnace runners, iron and steel ladies.

Abrasion resistant gun mux lor low tem-
perature applications such as blast fur.
nace bell area, auxihary piping, ducls,
dust colleclors and lime kiln charge -
zones.




> GUNNING MIXES

18$ REQD. s
TYPE OF  CONDIIION PER CU.FT. CONTA
srane 11 AS SHIPPED OF CONSIA

GUNCRETE  Hypraulic Dry 119 100 ib. bags
NARCOGUN yoqrauc  Dry 138 100Ib bags
HMC
NARCOGUN Hydraulic  Dry 123 1001b. bags
28
NARCO
BLASY § 100 Ib. bags
FURNACE Hydraulic Dty 13 g
CASTABLE
NARCALBO  ,, se O 150 100 Ib. bags
GUN " y "
gazcu 85 Air Set Dry 165 100 ib. bags

e —— bt e e i 3 T 4+

B ALSO MADL 1IN C ANALA

RECOMMENDED
TEMPERATURE OF USE
MINIMUM  MRAXIMUM

c—=3

GUNNING MIXES

USES

Abrasion resistant gun mix Jor refinery
catalyhic cracking units, cyclones,
stacks and reactors, dust colleclor sys-
tems and ash hoppers.

For hming or maintenance ofladies, soak-
ng pits, soaking pit covers, reheat lur-
naces, lorge lurnaces, annealingfurnaces, edc.

A tweclay gun mix lor apphcalions requir-
ing a 2800° F retractory malenal such
as soaking pit wall mantenance, Tread-
well ladle maintenance, elc.

Designed specifically for gunning apphi-
calians in acw monolithic ¢onstruction
and patching wherever condilions call
for a product with abrasion and slag re-
sistance and exceplional high strength.

Room 2400° f
Room  2700° F
Room 2800°F
Room 3000° i»'
G:—T-)
: Room  3100°F

High alumina gun mux for hot or cold gun
mainlenance

300° F 3300°F

Phosphale bonded gun mix for hot and
cold surfaces As a lurnace mainienance
matenal for applications where temper
ature and slag conditions are 100 severe
lor lower alumina matenials.




» GUNNING MIXES o GUNNING MIXES

o

L8S. REQD. FEMPERATURE OF USE uses
Y . CONTAINERS —.
SRAND R fssaireto S eoNstn, ‘E:-_--" MINIMUM  MAXIMUM ‘
‘ A hghtweight insulating gun mux lor
. back-up service in lurnace walls, rools,
AEROGUN  Hydrauhc  Dry 35 251b bags Room 1800 f soatl hoppers, lop decks, drum cover-

ings, elc.
LN ] e e e e

Lightweight insulating guN mix for new

monolithic construction, as a.back up
NARCOLITE Hydraulic  Dry 65 50 Ib. bags Room  2000° F insulaling material in petrochemical
at'ijNlNG y apphcations. : ~

5

Slag resistant gun mix for' new con-
sltuction or palching in open hearth

300° F 2950° F and blast furnace runners and similar
Ib. bags

NARCOLINE Air Set Dry 130 100 ¢ applicalions requiring a graphitic gun:
G ning mix.

F:)r.lihing' dpen heavlﬁ déors. openvheavlh

runners, boiler botlom .and walls or
NARMAG Air Set Dry 150 100 Ib. bags Room 3000 F wherever a chrome material is required.
cuia o C=—=3) Mo e cuned or cammed into pice.
- — = '
» BASIC SPECIALTIES BASIC SPECIALTIES
MORTARS - taying basic, clay or hugh alumina brick
in boilers, heating furnaces and similar
:{‘g:ﬁligo'lf Heat Set Dry 100 Ib. bags 2350°F 3100°F inslallations where slagging is a serious
(Heat Set) _ problem.
Layingandcoating alitypesofbasicbrick.
Can be used with clay and high alumina
NARCPA!::OME Aur Sel Dry 100 tb. bags Room  3000°F where resistance to highly basic
:AA(')'RSTQ“ or high iron content slags is important.
smm T T T o Laying magnesite and magnesile.chrome
brick where a high purity magnesile
NARMAG Heal Sel Dry ‘100 tb. bags 2300°F  3300° F mortar is required for chemical resist
MOR‘IQR" ance and refraclonness.
(Heat >¢ N 1

— % Laying magnesite and magnesite chrome

‘ . brick where a high purily magnesile
[ ]
NARMA& Avr Set Ory 100 I1b. bags Room 3200 F mortar 1s required for chemical resist.
:AAORSIA" ance and refractonness.
ir Se

—— e

‘ At MADE IN  ANALIA




BASIC SPECIALTIES
» BASIC SPECIALTIES

CASTABLES oy o;o;Aln(l;s ".—-—-—-h—»-’ IEMPERATURE OF st usEs
Wo  TrLof  cowoiiow reRcUf ¢ MINMUM MADMUM
pad Rl “5 5'“"“' m co“s " o Walls and hearihs ol healing and forge
. 100 ib. bags Room  3000°*F f(urnaces. open hearth doors, boiler
ARCHROME Hydmuhc Dry 163 ‘
CAS‘ABL(

e lurnace walls and floors.

e o 2

RAMMING MIXES

For ming della seclions of basic elecinic

Room 3000° F lurnace rools and apphications where
MAGRAM Chemical Dry 190 10010 bags high Mg0 rammung matenalis required.
G.S. Magnesile base gun mix supplied with a

ee— hiquid phosphate bonding agent for fin-
ws—‘/ bags Room  3300° F .0 sower plant boiler bottoms and side
NARCOGUN  Chem. gy 150 100 1b.bag walls.
P340 Bon

Magnesile base gun mix containing a
dry phosphate binder for lining power

. Room  3300* F plant boder cyclones, boltoms and side
NARCOGUN  Chem. oy . 150 100 1b. bags . walls, gun maintenance of BOF back up
PD-345 nd ) - _houngs.
- for imng openhearth doors, open hearth
. R : ‘ ‘ o R 30000 f TUnerS. boiler botlom and walls or
ARMAG 150 100 Ib. bags oom wherever a chrome matenial is required.
gu‘m Air Set Dry ~May be gunned or srammed into place.
GUN o T ' T )
. ECIALTIES
MORTARS -

Laywng silica brick wh:;e conditions are

especially severe. Glass lank caps, upper

100 ib. bags 2200°F  3100°F structures of glass tanks, open hearth

NARCO-SIL  Heat Set Dry furnace roofs and similar apphications.

laymg suht—a—B!TC-'t for glass tank caps
2200° F 3100° f and open hearth applications where a
. hags
Dry 100 Ib. hag creamy morlar s preferred.

SILGLAS ~ Heat Sel

, Laying and grouting silica brick. Avail-
. C 100 ib. bags 2000° F 3000°F able in two grades for coke oven and
MU SILICA oot Set Dry and bulk open hearth applications.

CEMENT e T T T

_ e —— I e e e ————— im0 e ———— & e —
PLASTICS — TGS For biing small and wregular spaces i
pibenbie e hica masona ructi mina
NARCO  set Wet :gg(:xs 2200°F 3100°f ing cutling of siica brick. For coke oven
SILICA Heal S¢

PLASTIC

and glass tank crown maintenance.
D1 N ANADA
» ALSO MAD)




INDUSTRIAL INSULATIONS

NARCO
8LOCK
INSULATION

A tightweight mineral wool block insulation
for temperatures up to 1900°F. Widely used
for back-up purposes in linings for boilers,
hot blast stoves, mains and bustle pipes,
pelroleum cracking turnaces and melallu.t-
gical turnaces of all kinds. Packaged in
cartons and supplied in the following stand-
ard sizes: 18° and 36" lengths, 6% and 12
widths. and thicknesses from 1” to 214" in
14" increments.

NARCO
STAZ-ON

A plastic mineral wool insulation for use up
o 1900°F. It has excellent plasticity and
adhesive properties and may be applied to
any contour. Available in 50 pound multi-
wall paper bags.

PALLETIZING

NARCO s equipped lo lurnish relractories on pallets
to users who desire such shipments in order to facilitate
the unloading and handling ol relractories by mechani-
cal means.

The standard wood pallet is 36" x 48" in size with 2*
x 3" high runners. The capacity ol such a paliet ranges
from approximately 450 10 500 — 9 equivalent in flire
clay and silica refractories and 300 to 400 — 9 equiva-
lent in high alumina and basic refractones depending on
the weight factor of the type of relractory invoived. Paliet
loads will approximate 4000 pounds.

Palletized shipments ol relractories can be made by
either truck or rail. Various types of pallet protection and
methods of loading box cars for rail shipment are illus-
trated in the Relractonies Institute Manual **Recommended
Equipment and Procedure for the Pallelized Loading and
Shipment of Relfractory Brick."” Relerences shown in this
manual should be given to facitilate expediting orders for
palletizing shipments.




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 and mines are located in Pennsylvania, Ohio, Ken-
tucky and Missouri where a wide variety of high-grade flint,
semi-flint ahd plastic bond clays are available in the high-
ost quality. In each district NARCO produces a series of
brands with various combinations of properties, so that
there is always available a brand to meet successtully any
service condition where fireclay brick are applicable.

The properties of fireclay brick are dependent primarily
upon the types of clays used, the proportions of the various
clays employed and the process of manufacture. The
grain structure, moisture content during forming, as well
as firing temperatures and procedures also influence the
{inal product.

Brick produced by the dry press method are suitable
for a wide variety of service applications. The brick are
formed under high pressures by sturdy mechanical presses
which gives an excellent balance in the properties of
the end product. The brick have good spalling and abrasion
resistance and at the same time have reasonable resist-
ance to slag attack. They possess adequate strength and
good load-bearing ability at high temperatures.

The stiff mud 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 altack or
solution by fluxes.

Small quantities of special size tile or complicated
shapes can be most economically produced by tamping
press, alr hammer or hand mold process. Ulifizing these
three processes, for small runs has the special character-
istic of high versatility and insures careful control of
dimensions and detail.

Al products are fired under strict control to give de-
sirable physical and mineral changes thereby producing
strong, well-bonded brick. Al NARCO brands of fireclay re-
fractories possess unilormity of physical properties, work-
manship and size of the finished product.

SUPER DUTY FIRECLAY BRICK

Increased severily of service conditions in many modern
furnaces has made it more economical to use super duly
relractories rathesr than even the best high duty brick.
With their greater refractoriness, outstanding spalling re-
sistance, high strength, volume stability at high tempera-
tures and ability to withstand many types of corrosive
slags, super duly brick offer the furnace builder a material
for use under extreme conditions.

Through extensive research, NARCO has developed
super duly brands with many desirable properties o resist
a combination of destructive forces. In some furnaces
super duty brick are used to line only the hot spots while
in others the enlire hot zone is lined with super duty
relractories. The decision is based on, (a) cost per unit
of product treated, (b) seriousness of possible failure from
use of lower quality brick, (c) cost ol interruption in opera-
tion, (d) reduction in operaling costs because of betler
process control and (e) insurance against unexpected
interruptions.

NARCO super duty brick are made (rom a blend of
several of the purest and most carelully 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 ad-
vanced, conltrolled methods to insure uniform qualily and
workmanship.

NARCO 68 is a Missouri dry press general purpose
super duly brick. Resistance to spalling and vitrification
makes NARCO 68 suitable for a wide variety of service
applications, including heavy duty boilers, incinerators,
healing turnaces, ferrous and non-ferrous furnaces, cement
and lime kilns. NARCO 68 brick are well known wherever
super duty brick are used and have established many
outstanding service records under extremely severe oper-
ating conditions. This widespread use testifies to the ex-




SUPER DUTY FIRECLAY BRICK (Cont'd)

cellent physical and chemical properties ol this product,
which resulls in increased service lile.

NARCO 68-N were especially developed for super duty
service wl;eve ellteme resistance to spalling is required
and strength Is nol as importanl a faclor. In marine
boilers, swing type electric. lurnace rools -and similar ap-
plications. NARCO 68 N have provided superior service.

NARCO 71 is the general purpase dry press super duly
brick produced in Pennsylvania, similar to NARCO 68 in
properties and application. NARCO 71 possesses remark:
abie freedom (rom shrinkage at high operating lempera-
tures which enables light masonry construction to be
maintained throughout the life of the furnace. Excellient
service records for NARCO 71, under adverse conditions,
were possibie because of the high qualily of this product.
These records have been compiled through many years ol
continued use by satistied customers.

€=

HIGH FIRED
SUPER DUTY FIRECLAY BRICK

MOHAWK and MOHAWK BF are high fired super duly
dry press firebrick compounded lrom Missours malenals
and similar in chemical composition to NARCO 68. Spe-
cial heat treatment thtough extremely high temperature
hinng produces a strong, lough product ol low porosity
and stabiily of volume al working lemperatures. The
desirable properties of hot toad beaning sirength, resist-
ance to Hluid slags and melals, stabiity under soaking
heat and resistance to abrasion and carbon monoxide
disintegralion assures longer lile in furnace siruclures
operated under the most severe condilions.

MOHAWK high tired super duly brick is exiremely hard
burned biick to provide an extra margin in physical char-
aclensiics as low porosily, resislance to slag attack and
load bearing abihily. Because of these properties MOHAWK
1s particularly suited for bottom blocks and upper stack
areas of blast furnaces which are exposed 10 severe abra
ston by the lurnace charge These characlenslics also
make MOHAWK ideally suited lor many other apphicalions
as glass tank checkers and nider lile, torpedo type iron
ladles, hol metal mixers, non ferrous furnaces and van.
ous vertical and rotary kilns. \

MOHAWK BF high lired super duly brick is lired at 3
lemperalure shghtly less than MOHAWK to provide greater
spathing resistance and still maintain a desirable balance
of physical properties. MOHAWK BF is particularly suited
for the lower slackh areas of blast furnaces, lorge fur-
naces, billet and slab furnaces, reheat furnaces and
other furnace applicalions where lemperature fluclualions
are encountered. Lo




HIGH DUTY FIRECLAY BRICK

NARCO produces brick of high duly qualily in all the
major producing districts thus ensbling the lurnace oper-
alor 10 obtain just the brick for his needs, in a mimmum
amount of time fqd al a minimum cost to him. This is
passible through the scientific combining of numerous
types of clay and variations in the processing methods
whereby a series of brands is produced in each district pos-
sessing a range of physical properties o combal various
combinations of destructive lorces present in installations.

Fireclay brick are required to have properties such as
high refractoriness, high density, constancy of volume at
high temperatlures and resistance to thermal shock, slag
penetration, erosion, corrosion and abrasion. In one in
stance the spalling resistance may be of prime importance
in one part of a lurnace while in another part of the same
furnace stag penetration may be dominant. Proper selec
tion ol the various types of high duly refractories can ma-
terially lengthen the service life of such an installation. I
is notl unusual to use a high duty brick to withstand certain
destructive forces present even when operating tempera-
tures 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 devel-
oped by long years of close cooperation with the users of
fire brick and the adjusting of the.brick properties to suil
exactly the service conditions to be encountered.

MISSOURI — FARBER BRAND
PENNSYLVANIA — CRESCENT BRAND

C—=

MEDIUM AND LOW DUTY FIRECLAY BRICK

.

In general, when refractory struclures are subjected to
relatively moderate or low temperatures, brick of the inter:
mediate or iow duly class give excellent service. They are
strong. tough, dense and are especially resistant to abra-
sion and slag action at moderate temperatures. Thus they
find use in cooler sections of boilers, upper parts of
cupolas, cooler sections of bath vertical and sotary hme
iins and portland cement kilns, healing and annealing
furnaces and many similar turnaces or portions of furnaces
operated al moderate temperalures. i

Ol course, both medium and low duty brick; are used
exlensively as back-up materials for high and super duly
fire brick in a wide variety ol furnaces. The loughness and
abrasion resistance of these brick enable them lo suc-
cessfully withsland all types of mechanical abuse from
causes outside the furnace and thereby protect the weaker
but more relraclory inner walls.

Low duly and many medium duty fire brick are resist-
anl lo damage by continued exposure lo moisture and
freezing conditions. Because of these characteristics they
are used widely for underground llues and foundalions
which are exposed to ground water and for the outside of
furnaces, kilns and chimneys exposed (o the weather.

In many industriat furnaces, operating temperatures -

olten call for lhe use of low or medium duty brick, bul
high or even super duty brick must be used to combat
the other destructive forces present which shorien the
lile of the refractories.




NARCO HIGH ALUMINA
BRICK REFRACTORIES (Cont'd)

NARCAL 75 C
NARCAL 75 C 1s a 75% alumina phosphate-bonded brick Il has
high slrength and load beaning ability, and excellent resistance
1o abrasion. erosion and mechanical abuse. It may be used in anr
lurnace. sidewalls, electric lurnace rools, iron and sleel ladles,
aluminum melting furnaces, skid rails and furnace hearths.

NARCAL 80
NARCAL 80 is an 809, alumina content brick which com:
bines extreme lemperature resislance (P.C.E. 38-39) with
high resistance to strong corrosive action of alkalies and
other fluxes at high temperatures.

NARCAL 80 brick also possesses excellent thermal spalling
resistance, rigidity under load at high temperatures, low
porosity, high bulk density and are extremely strong (cold
crushing strength 5000-9000 Ib. psi.).

NARCAL 80 is used where highly basic slags at high
temperatures must be contained, such as malleable furnace
bottoms. Also recommended for electric lurnace electrode
rings, and hot zones of cement kilns.

NARCAL 85B & NARCAL 85C

NARCAL 85C is an 859 alumina, chemically bonded refrac-
tory brick designed for metal contact in all types ol aluminum
melting furnaces. It is especially recommended for the critical
bottom and sidewalls to a point 12 to 18 inches above sill
level. This brick combines high relractoriness (P.C.E. 38-39)
with good resistance to penelration and reaction by molten
aluminum and its numerous alloys.

NARCAL 858 is a high-alumina brick of similar chemical
composition. ln this case, however, 858 is given a hard
burn endowing it with a number ol superior properties.
Greater strength, volume stability, abrasion-erosion resisl:
ance and load bearing properties are gained through the
burning process.

NARCAL 90
Highest refractoriness of all NARCO high alumina brick is
exhibited by NARCAL 90. With a P.C.E. rating ol 4041,
NARCAL 90 is recommended wherever operating conditions
are {00 severe for brick with less than 90% alumina. NARCAL
90's outstanding characteristics include high resistance to
thermal spalling.. exceplional volume stability at high tem:
peratures, excellent load bearing properties and high resist
ance Lo corrosion by slags, volatile alkalies and alkah dusts.
NARCAL 90°'s exceplional properties are due 1o its being

NARCO HIGH ALUMINA

BRICK REFRACTORIES (Cont'd)

composed pnimanty ol the stable mineral. corundum NARCAL
90 are recommmended for jambs, port floors and arches,
and chechers ol glass tanks, alununum melting furnaces.
furnace piers and similar applications where heavy loads
or severe fluxing are encountered.

NARCAL X :
NARCAL X is a specially formulaled abrasion and slag
resistant brick with remarkable resistance 1o both at ele
valed temperatures. NARCAL X contains 64-679% alumina
(P.CE. 37-38).

NARCAL X brick is recommended pnmarily where service
condilions are oo severe for standard high alumina brick
and where spalling 1s not a faclor. Hearths ol all types ol
healing lurnaces, vertical lime kilns, boiler grate lines of
severe wear areas of metal mixers and ladles are typical
applications.

NARMULL
NARMULL is a special high alumina brick commonly known
as mullite, a super relractory brick. Mullite brnick depend
upon the development and distribution ol the mineral mullite
throughout its structure for ils outstanding properties rather
than alumina conlent NARMULL 1s made up of a blend ol the
best natural sillimanite and synthetic mulhite bonded together.
NARMULL s outstanding for its load bearing abilities, volume
stability. resistance to spalling and slag altack as well as
high mechanical strengih and resistance lo abrasion. -
NARMULL has proven ilsell outstanding 1n continuous butl:
weld lurnaces. hot metal cars and rider arches. NARMULL
is particularly adapted lor blast lurnace stove top checkers,
sidewalls, and combustion chambers. It is well suited lor car
top block, kiln furmiture, piers, etc.

LADLE BRICK

LX-50, LX-60 and LX 70 ladle brick provide a complele series
of high alumina expanding type relractories for lining appli-
cations With alumina conients of 509, 609% and 709%.
much higher temperatures and more active slag conditions
can be conlained. Each brand provides high density, low
porosily and increased relractoriness. Controlled bloaling
or expanding properlies yield tighter joints to prevent melal
penetralion Vacuum degassing ladles, tundishes for con-
hinuous casting systems, melal mixer ladles and other crily
cally demanding applicalions can be belter served wilh
these products




SPECIAL PURPOSE REFRACTORY BRICK

FLINT

For inslallations subject to severe abrasion and/or
spalling condilions such as cold zones and chain sections
of rolary kilns. Ajso as pavers for soaking pit areas sub-
ject to temperature lluctuations. Acid resistance apphca-
tions as found in chemical plants, steel mills, cement
and lime plants.

FLINT P

For lining blast furnace hot blast mains, uplakes and
downcomers to resist dust-laden gases.

NARCAL X

For applications where abrasion resistance is required at
high lemperature -hearths of lorge and healing furnaces.

NARCAL 858

For applications where abrasion and spalling resistance
are required at high temperature -hearths of forge and
heating furnaces.

TAR IMPREGNATED REFRACTORIES

NARCO Piich has the production capabilities (o ptovgde
pitch impregnation lor all categonies of lireclay, high alumina
and basic brick products. Tar impregnated brick can provide
enhanced properties lor certain types ol service environ.
ments. More specilic inlormation can be provided on these

products upon request.

SILICA BRICK

NARCO silica brick are well known wherever sihca brick
are used due (0 lheir excellent service records. They are
made lrom carelully selecled raw matenals and manulac.

SILICA BRICK

tured undes stict control 10 nsure the tughest gually
silica brick Firing 1s carnied on carelully controlled sched
ules o insure mineral conversions to stable crystalline
forms. As a resull. volume stability i1s assured under
operating condilions

M1U R 1s a rool quahity pebble base silica brick, devel-
oped to meet the demand of industry lor a silica relrac-
tory that would permit higher furnace temperatures and
longer service hife. They are of maximum punty and run
(rom 60° to 100°F. higher in relractonness under load
than regular silica brick. MIU-R 1s used largely in rools
ol open hearth furnaces, glass tanks, and other applica-
tions where relractoriness and load bearing are of prme
importance,

LO-SP is a rool quality silica brick developed specilically
for the hot palching of open hearth furnace rools. In LO-
SP, through the careful selection, blending and grain siz-
ing of malerial, improved spalling resistance has been
achieved with only a slight decrease in relracloriness.

M1U 1s a regular quahty ganisier base siica brnick de-
veloped lor application where greater slrength and 'm-
proved spalling resistance are required. MTU is particularly
suited for open hearth applications below the ftoor level
where strength 1s required and in applications such as
swing type electnic lurnace rools where spalling resistance
13 required.

NARSIL is a high density silica brick having the chemical
purity of our MIU-R brand. NARSIL has a density of 123
ibs. per cubic foot with an accompanying marked decrease
in porosity and permeability that provides superior resist.
ance to penelration in application where vapors, liquids
and even line particulate solids are present. NARSIL is
ol particular importance in glass tank construction as well
as electric lurnace roof construclion and sidewall con-
strucion of acid eleclric furnace. The higher thermal
conduclivily of NARSIL is ol particular importance in
coke oven work. Prolected by U.S. Patent No.3684538.




BASIC REFRACTORY BRICK

. < ation
The term basic refractories is the genesal classl:ac::aaog.

given refractory materials composed of cmom;. o:",om ¢
site, pariclase dolomite and olivine or combin. o

:‘:eso 'malomls. The word “basic” refers to the chemic

“acid” ctories
nature of the materlals as opposed to acid” relra

ists both
tral in nature and resists . -
:;:ally well, it is arbitrarily classed as a basic materia

Basic brick are used for two main Iech:‘tcalﬂt;:s,:»“n;:
(1) the higher melting point and lhocelouh lg::: o
sible operating temperatute and (2) the ¢ emid“ spects
that improve resistance to basic ﬂags. oxides,

and fumes.

. h
NARMAG Basic Brick have been made possible throug!

h .

e most modern manufactur !
::d b:'s‘ic raw materials of the highe.sl puril'y“.‘ l'l‘is:ho;‘::.
highest purity seawater Periclase c\m?\et. .bo,,ded g
Philippine chrome ore as raw mal.emls;‘ onded AG line
very high purity chemical binder, give the R the
outstanding chemical properties. These plop?c.' b v
brick are further enhanced by superior phys e rain
achieved during manufaciure through corr

and blending of in-
sizing. carefully controtled batching 8 ot

gredients and improved techniques in form
metal casing.

NARMAG basic refractories meet the enclin? :,q;::::;
ments of the metallurgical, glass and cement l: Sy
in ;ll basic compositions required (magnesite, m .g .
chrome, chrome-magnesite and cht:me)e.d:t:ecsh  varied

, iti th burn
mpositions are available bo .
::::;: p:::n melal encased of internally plated, e:a:‘lil:;
ection i ick with the proper che
selection of a basic bric he . '
lnhn.d physical properties for the specilic requirements 0

the application.

DIRECT BONDED BASIC REFRACTORIES

Direct bonded basic brick are characterized by the predom-
nance ol direct attachment ol periclase 1o pernclase or
penclase 1o chrome grains in the brick structure. Such
re{ractonies are produced {rom carelully selected raw maler:-
al to achieve deswed chemistiies and incorporate exiremely
gh hinng temperatures (o develop proper physical proper-
ties.

The brands range in qualilies from 50 to 96% MgO and
display one ofr more of such benelits as improved slag
resistance, lower porosity, greater density and outslanding
hot strength properlies.

NARMAG 50DB - a direcl bonded magnesile-chrome
brick ot approximately 50% MgO conlent. For use in copper
and copper-nickel service, AOD vessels, and glass furnaces.

NARMAG 60 DB - a direct banded magnesile chrome
brick ol appromimately 60% MgO conlent. Displays high hot
strength and refracloriness lor applications as electric lur-
nace and open hearth walls, mineral processing kilns,
glass furnaces as well as non-ferious furnaces.

NARMAG 60DBR — a direct bonded magnesile-chrome
brick of 60% MgO content. It is recommended lor open
hearth toofs and other applications requiring good re-
sistance lo "redox” (reducing - oxidizing) reactions. Such
reactions often cause destructive growth or expansion
problems with conventional grades of brick.

NARMAG 608 — a direct bonded magnesile-chrome
brick of 60% MgU content displaying lowest porosity and
tughest density for its class. Especially recommended for use
under severe slagging conditions as encountered in electnic
furnaces and AOD vessels. For use in burning zones of
cement kins. Protected by U.S. Patent No. 3,715,223.

NARMAG 80 DB - a direct bonded magnesile-chrome
brick in the B0% MgO class. The high retractonness, greater
thermal shock resistance, and excellent resistance (o iron
beaning slags provides an outstanding product for specilic
high temperature apphications.

SUPER NARMAG B - a direct bonded straight magnesile
brick ol approximately 96% MgO content. The high hot
strength and excellent spalling resistance of this brick makes
it particularly suited to glass furnace, rotary ime kiln and:
other applhications requining a chrome tree product.




BASIC REFRACTORIES
FOR BASIC OXYGEN FURNACES

The advenl ol the basic oxygenlurnace(BOF) placed new
and enormous demands on relraclory requirements This
steel making process consumes huge amounts of
substantially pure oxygen lo convert hot melal and scrapto
steel wilh a high degree olthermal and chemical efliciency.
This accomplishment has imposed a number ol severe
conditions (o the relractory lining. High operating
temperatures, severe impaclt and abrasion, wide
temperature fluxuations, operaling atmospheres ol
reducing and high iron oxide nature together with active

slag conditions have dictated the need for a range of pitch -

bearing types of basic relraclories.

NARCO has played an active role in developing BOF
refractories to meet the needs of the basic onygen process.
The NARTAR series includes conventional (unburned) and
tempered pitch bonded varielies as well as burned pilch
impregnated grades. The combining of these malerials in
basic oxygen furnace working linings enables balance
lining wear which results in lower refractory cost per ton of
steel produced.

Pitch-Bonded Refraclories

SUPER NARTAR A — A pilch-bonded 96% MgOrelractory
brick produced from high densily synthetic periclase. It
maybeusedinanyareaof lhevesselwhere anun-tempered
brick is suitable.

NARTAR B — A pilch-bonded 1e!taclo:y brickmade from
ablendol synthetic periclase and natural magnesite having
an Mg0 content somewhat lower than SUPER NARTARA i
is an economucal brick lor use in areas where an un-
tempered brick is suitable and service conditions do not
warrant lugher MgO grades.

Tempered Pitch-Bonded Refractories

SUPER NARTAR AT —A lempered pitch-bonded 96% Mg0
refractory brick produced from high density synihetic
periclase. This bland s a premwm product dlsplaymg
maximum stag resistance and density. It may be used in all
areas of the vessel particularly those where severe slag
wear is encountered. .

BASIC REFRACTORIES
FOR BASIC OXYGEN FURNACES

SUPER NARTAR AT-M — Atempered pitch bonded 96%
MgO relractory brick similar to SUPER NARTAR AT, but
modilied lo prowide unusual resistance to slump and
spathing during burn in and in the balance ol thecampaign.
It 1s recommended lor vessel areas where spallingmaybe a
problem.

NARTAR BT — A tempered pitch bonded relractory brick
made lrom a blend ol synthelic penclase and natural
magnesite having an Mg0 content somewhat lower than
SUPER NARTAR AT It 1s an economical brick for use in
cones, barrels and botloms when a higher Mg0 brick s not
required.

NARTAR 8T-M — A tempered pitch-bonded relractory
brick sumilar to NARTAR BT, but modilied in the same
manner as SUPER NARTAR AT M to provide unusual
resistance 1o slump and spalling during burn-n and inthe
balance ol the campaign It 1s recommended for vessel
areas where spalling may be a problem and where higher
MgO 1s not required

Burned Pitch-Impregnated Relraclories

NARTAR PAD — A burned and pitch-impregnated 96%
MgO brick produced lrom synthelic penclase ol high
densily and low porosity The outstanding hot strength,
spalling resistance and densily of NARTAR PAD provide the
ultunate relractory lor charge pads where resistance 1o the

impact of scrap and hot melal dunng charging S

important. NARTAR PAD provides maximum wear
resistance in other areas of the vessel and may be used lor
the complete hning under the severest operaling
conditions.

NARTAR 7 — A burned and impregnated 96% MgO brick
produced lrom the same synthetlic periclase used in
NARTAR PAD It incorporales proprietary modihications
which produce a telraclory having the highest density,
lowesl porosity and highest hol strength available in any
product ol its class s recommended for areas of vessels
where hol strength and density are of pnime amponance
Protected by U S. Patent No 3713855.




INSULATING FIRE BRICK

NARCO, acting as distributors for leading manufacturers,
offers seven types of insulaling fire brick for furnace
construction. This complele line is designed lor temper-
atures from 2000°F to 3300°F, The selection of any one
type depends mhihly upon the maximum temperature to
be encountered In sarvice.

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

insulating lire brick improve operation by:
1. Reducing fuel costs
. Speeding production
fnsuring more accurale temperature control
. Simplifying lurnace design

. Reducing construction cosis

o v A W N

. Quieting furnace noises

The brands NA-20, NA-23, NA-26, NA-28, NA-30, NA.
33 and NA-33X amply cover temperalure applications
from 2000°F. to 3300°f. These brands all offer high
insulating efficiency, high strength, low content of reduci-
ble iron, sullur-lree content, light weight, accurate sizing
and spalling desistance.

(_:;..:..3

NARCO INDUSTRIAL lNSUI.AfIbNS

NARCO BLOCK INSULATION is an all purpose high
temperalure mineral wool type of block insulation. The low
thermal conductivity and lasting high efficiency of NARCO
BLOCK INSULATION provides economy in operation and
improved temperature control of industrial furnaces and all
lypes of heated equipment. NARCO BLOCK INSULATION is
packaged in cartons and supplied in the following standard
sizes: 18" and 36“ lengths, 6 and 12" widths and
thicknesses from 1* to 214" in 4" incremenis.

NARCO STAZ-ON Insulating Cement is a highly elficient
all purpose rust inhibiting insulating material suilable for
all types ol heat equipment where temperatures do not
exceed 1800° F. It has excellent plasticity and adhesive
properlies. NARCO STAZ-ON is reclaimable when used at
temperalures up to 1200°F. It may be removed from
equipment, mixed with waler and used igain. This is
especially important where frequent maintenance work on
equipment is necessary. One hundred pounds covers ap-
proximately 50 o 55 sq. ft. lo a thickness of 1~. NARCO
STAZ-ON is shipped in SO pound multi-wall paper bags.
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BONDING MORTARS — Air-Selling
NARCOSET is an air-selting high temperature bonding
montar which is shipped in wet form. It bonds brickwork
securely lrom normal room temperature to 3000°F and is
recommended for laying lireclay,
super-duty flireclay, high alumina
and insulating lirebrick. It is com-
posed of the hjghest grade clays
and calcines which enable it
to withstand high temperatures
without shrinking, cracking. soft-
ening or overfiring. Comparatively
thick joints may be used without
difficulty because of these prop-
erties. It is designed to meet
severe service conditions, combat
spalling, hold a wall in place under
extreme temperature conditions, keep Joints tight, hold
heat in and cold air oul.

NARCOSET is shipped In all-metal, air tight 15 pound
pails and 50, 100, or 200 pound drums.

ALSET (Wat) is an air-setting high temperature bonding
mortar which is shipped in wet form. It has been formu-
lated to efiminate all problems arising from shrinkage.
The raw materials used in ALSET
(Wet) balance each other 1o yield
a product which is stable from
the drying-out point to the tem-
perature limit of the brickwork,
This gives a solid uniform bond
completely across the face of the
brick in the wall. There are no
cracks to permit any penetration
sruee of slag, fly ash, metat or flame
. . . because the entire furnace
lining is a solid monolithic struc
ture. The possibility of air infif-
tration, which also lowers the efiiciency of a furnace, is
eliminated )

ALSET (Wet) has excellent workability. This super.or
product is easy to mix and will not seltle out. No remixing
is ever necessary. The line grain size of ALSET (Wet)
makes it possible to use thinner dip joints. In a troweling
consistency, ALSET (Wet) is very smooth and easy lo use.

ALSET (Wet) is packed in 50, 100, and 200 pound air
tight steel drums and Is maintained in stock at all times.

* "ONDING MORTARS — Air-Selfing’ !
At. 4 (Diy) 1s a diy anr selling Sansllonty)
high temperature morlar which, .
when mized wilh waler, has the
same excellent properties as
ALSET (Wet). It s shipped in 100
pound maisture-resistant bags to
insure arnival on the job in excel-
lent condition. To use, it is only
necessary to mix the dry mortar
thoroughly in a bight mortar box
and add sutficient clean waler for
the desired consistency.

?ut-selling high temperature bond-
ing mortar which, when mixed wilh
water, has properties similar to
NARCOSET. It has special flea-

NARCO No. 101 cement is a dry,

hoses and is so formulated that
any unused material may be re-
tempered with water for reuse.
NARCO No. 101 cement is
shupped tn 100 pound moisture-
tesn;lanl bags to insure arrival on
the job site in excellent condition.

:‘:ENECA CHIEF is a wel, air setling high alumina mortar. It

as encellenj strength, exceptionally good in apphcations
whgre slagging presents a problem. It is recommended for
laying fireclay and high alumina brick and may also be used

as a slurry or brush coal over new i
, and i
furnished in 100 pound dryms. ol brick work. 1t s

fures lt}al enable it to be pumped
to the job site through piping or
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BONDING MORTARS — Air-Setting (Cont’d)

SUPERCHIEF (Wel) 1s a wel,
air selting kyanite base mortar
wilh exceplional volume stability.
It has high striength, resists slqg
attack and abrasioh. Superchel is
available in mastic, heavy Ilowgl
and regular trowel consistency in
100 and 200 pound diums.

SUPERCHIEF (Dry) is a dry kya-
nile base air setting mov:Ial a'l:‘d
when mixed with water has e
same propelies a3 §UPERCHIEF
(Wel). Itis packaged in 100 pound
moisture-resistant bags.

NARPHOS 85 (Dry) is a dry phosphate bonded, high alu-

. i ick and
mina mortar for laying up all types of fireclay b':;dilions

especially high alumina blgck‘ when service €O
require superiors relractoriness
and resistance to corrosion, ero:
sion and stagging. W is effectively
resistant to aluminum dross and
metal at crilical joint areas. is
non-watting property puyonls
joint penetration and corrosion at
jurnace operating temperatures.

NARPHOS 85 (Dry) is pachaged
in 100 Ib. moisture-resistant bags.

BONDING MORTARS
Air-Setting

NARPHOS 85 (Wet) s a phos-
phate bonded high alumina mor-
tar, for faying all types of hireclay
and especially high alumina brick,
supphed in wet form ready-10-use.
NARPHOS 85 (Wet) is lurnished
in 200 Ib. air tight metal drums.

Heal-Selting
NARCO No. 99 is a dry. heat setling mortar of the highest
quality with the maximum of refractoriness. A blend ol
selecled raw and calcined clays plus correct grain sizing
gives the mortar a desirable bal-
ance of properties.

NARCO No. 99 possesses neg-

3 * . X

SLa\2 ligible shrinkage, has excellent

5“@3'3 workability and good resistance (o
0

solution and altack by silags. It
develops a satisfactory bond above

nacs s M ; 2200°F and hnds its greatest
3 use between that temperature and
58 Rl el o Ho 3100°F which is the practical
. timit of most fuel fired industrial
furnaces.

NARCO No. 99 is shipped in 100 pound moisture re-
sistant bags and since it contains no air-setling ingredients,
it may be stored indelinitely without change. Yo use, il is
only necessary to mix it with clean water and permit a
short time for slaking of the plastic clay.

NARCOLINE COATING &MORTAR
is adry heal-resistant coating and
mortar used primarily for wash
coaling in all types ol furnaces
and ladles. It is designed (o resist
the chemical attack of fluid slags
and the washing action of molten
metal. it may be used as a protec-
tive coaling over new brichwork
or for filling and resurfacing of
old refractory walls.

It 1s shipped dry, in 100 pound moisture resistant bags.
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BONDING MORTARS (Cont'd)
Heat-Selling

STEEL-LINE 15 3 high alumina ramming mix, hine grained,
with physical and chemical properties that make it suilable
tor the high temperatures and other service condilions
found in most modern metallurgical furnaces. It can
be installed quickly and provides a homogeneous, jont-
free. monolithic liming.

STEEL LINE may also be used as a mortar lor use in
- laying all types of lireclay brick
where a lirm bond is required at
low and high temperatures.

STEEL-LINE is shipped moist
in 100 pound moisture resistant
bags and 400 pound drums when
it is to be instalied by ramming.
For mortar application, it is
shipped dry in 100 pound mois-
ture prool bags.

BERLITE is a super-quality, fine grained, graphitic base
refractory material, unique in that it may be considered
as the "epitome” of specially refractory materials. It
may be applied as a mortar, wash
coaling, spray coating, rammed of
pneumatically gunned lining. It
has unusually high relracloriness,
no shrinkage or expansion during
use, excellent resistance to slag
and metal erosion, does not peel
or bloat in service, and has'
numerous applications.

BERLITE is shipped in 100
pound moisture resistant bags.
No remixing is necessary and any
part or all of a bag can be used with conlidence. There are
no variations in the individual bags or in an entire ship-
ment. Just add sufficient moisture to provide the desired
consistency for-each particular job.

CHEYENNE is a dry, heat-setting kyanite base mortar of
exceplionally high refractoriness and neghgible shrinkage
under extreme service conditions. It is particularly well

BONDING MORTARS — Heal-Selting (Cont'd)

suited for laying up fhireclay, or
high  alumina brick «n lurnace
hnings that are subjected to the
corrosive action ol metals and
slags at high lemperatures. It is
;lso a supenior montar lor torpedo
iron ladles. it mixes easily with
water lo a smooth consistency and
has excellent water retention.

CHEYENNE s packaged and

shipped 1n 100 pound bags for
convenient use.

PLASTIC FIREBRICK

NARCO 505 is a plastic refractory comparable in quality
to high duly fireclay brick and may be used under similar
lcmper;luu service requirements. This plastic is composed
of calcined it clay, grain sized
for maximum density and ram-
ming qualities, properly bonded
to ptoduce a workable plastic of
desired properties. It is available
as a heat selling or air-seiling
product and is packaged in 100
pound cartons.

NO-JOINT 1s «dentical to NARCO
505 and available in either air-
setting or heatl setting quality. It
1s also available in a fine grain
sizing il desired. NO-JOINT is
packaged in 100 pound cartons
and 550 pound drums. It s par
ticularly blended and grain sized
for use in foundry fadlies, both
large and small.

RONOR
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PLASTIC FIREBRICK (Cont'd)

NARCO SUPER 505, as the brand
implies, is a plastic relractory of
superior properties intended for
use where severe operaling con-
ditions are prevalent. This super
duty plastic is comparable in
quality to super duty fireclay brick
and finds widespread use where
maximum résistance to heat is

PLASTIC FIREBRICK (Cont'd)

NARCAL 60 P is a heat setling
609% alumina plaslic relractory
for applications too severe for
super duly plastic firebrick. The
higher refracloriness of NARCAL
60 P results in less vitrilication
than lower grade plastics thus
providing greater resistance o
severe spalling conditions. NAR-
CAL 60 P is pre-sliced and pack-

aged in 100 tb. cartons.

required. Only the most refractory
calcined flint clays are used as the base in this product.
It has excellent spalling resistance, good volume stability
and low liring shrinkage. Packaged in 100 pound cartons,
it is ready for immediale use upon arrival at the job site.

NARCAL 70 P is a 70% alumina
heat selling plastic made from
selected grogs and bond clays to
provide high refractoriness, good
strength, and freedom from spall-
ing required for more severe ser-
vice conditions. NARCAL 70 P is
wrapped in polyethylene bags,
packed in 100 ib. cartons.

NARCAL 80 P meets requirements
ol extremely high refractoriness
and slag resistance. It is con

SHUR-RAM represents a considerable improvement over
conventional heat-setting super dutyplastics in all properties
aftecting service performance. Its unusual service charac-
teristics make it adaptable lo heavy
duty furnace requirements found
today in the sleel, power, chemi
cal and petroleum industries.

Outstanding fealures are its high
strength al operating tempera-
ture, low permeability to resist flux-
faden atmospheres, volume sla-
hility at operating temperatures,
good spalling resistance and low
thermal conductivity. it is shipped
ready for use in 100 Ib. cartons.

sidered one of the finest refrac-
tories available in our plastic hine,
containing the highest alumina
and greatest densily. It is easily
installed by pounding in place
wilhoul forms as a one-piece
lining free of joints, conforming

readily to any contour. Pachaged
in 100 pound cartons. NARCAL

NARCO-SPAR is a special super
duty air-setting plastic identical
in quality to SHUR-RAM, but is so
formulated that it has the added
advantage of developing excep:
tional uniform strength at all tem-
peratures ranging from 230°F to
3100°F. It is an excellent gen-
eral purpose maintenance material
possessing good adhesive prop:
erlies, negligible shrinkage and
exceptional strength.

NARCAL 85 P is an 859, alumina
phosphale bonded air selting plas-
tic refractory. It has excellent re.
sistance to molten metal and slag
penetration, has high strengih at
all temperatures and is resistant
to spalling and abrasion. Ht is
shipped 0 100 Ib. cartons pre:
sliced ready-to-use.
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PLASTIC FIREBRICK (Cont'd)

NARCAL 90 P s a3 909 alumina
phosphate bonded air setting pias-
lic refractory. NARCAL 90 P has
a service limit of 3300°F. It has
excellent spalling resistance and
is not affected by molten metal
or slag. It has ekieptional resist-
ance (o abrasion due to its high
strength and grain hardness.
NARCAL 90 P is shipped in 100
Ib. cartons.

NARCAL 90 TP is 90% alumina
fine grained phosphate bonded
air selling plastic refractory. This
material is supplied in a putly-
like consistency which can be
trowelled and serves as a com-
panion product to NARCAL 90 P.
Principal uses include patching
induction furnace linings and la-
dles as well as veneering furnace
walls preventing buildup of metal
as well as basic or acid slags.
Supplied in 100 ib. carlons.

NARCO SILICA PLASTIC is a silica
plastic refraclory which was de-
veloped for use with silica brick
in palching eroded areas, filling
cracks, and replacing brick that
require considerable culting. It is
as refractory as most silica brick
but does not have the expansion
characteristics of silica brick. It
is shipped v 100 pound cartons.

NARCO manufactures a complete series of siag resistant,
graphitic type plastic relractories. The graphitic centent in
refractories minimizes stag and metal penelration, keeps
ladles clean, boosts production and cuts maintenance
costs. NARCO formulations range from a “glazing” type
of black plastic to a high alumina base for super-service
in casting steel. Thess products are as follows.

PLASTIC FIREBRICK (Cont'd)

BLACK JACK s a “‘glazing’’ lype
ol plastic. When pul n service,
the heal witnilies the surface, seal-
ing the graphite in the plastic so
it will not oudize or burn out.
Glazed-in graphite is protected,
providing a high relractory body.
Glassy surface wears away very
slowly It resists erosion and en-
largement of openings and 18 ideal
for cupola tap hole or breast areas.
Recommended service lempera:
ture 1s 2450°.2700°F . it is shupped 1n 100 pound carlons.

NARCOLINE is essentially the
same as BLACKJACK. It is in:
stalled as a plastic, vitrified on
the fhirst heat. and highly resisi-

@MM‘ ' ant to slag and metal penetration.

::l:mm ; NARCOLINE 1s justiied when op-

e erating temperalures are higher,
where slag conditions are more
severe and where melal is held
longer at lop temperalures. Rec:
ommended service temperature 1S
2650° - 2800°*F. NARCOLINE is
shipped in 100 pound cartons.

NARCOLINE D is a companion
product to NARCOLINE Plastic.
It is a dry lorm ol NARCOLINE
Plastic and it is only necessary
to add water to bring it to the
desired ramming consistency. An
addition of 2 to 3 quarts of water
per 100 Ibs. will give the same
consistency as NARCOLINE Plas.
tic. Furnished dry in 100 Ib. mois-
ture resistant bags.
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PLASTIC FIREBRICK (Cont’'d)

NARCAL 60PG is a high alumina
graphile plastic relraclory devel
oped for toundry and steel plant
applications. It was developed to
resist slag build up, higher temper-
atures and more sqaking heat than
tegular graphite plastics. It s rec
ommended for lining lorehearths,
ladles, troughs, runners, 1ap oul
blocks, slag hole blocks and well
areas of cupolas. Recommended
service temperature 1s 2000° -
3150° F . Its shipped in 100 pound
cartons.

NARCAL 70PG is a high alumina
plastic lortfied with graphite. The
high alumina grain is not alfected
by the high temperature or erosion
action of hot metals. it 1s neutral in
characler and may be used in la-
dles handling ductile iron, mallea
ble ron, foundry steel etc. Recom:
mended service temperalure S
2000° - 3200°F. Wl 1s packaged in
100 pound cartons.

NARCAL 80PG is a high-alumina
graphite-bearing plastic refractory.
It may be used under the most
severe operaling conditions and
should be, considered for areas
where longer service is essential.
Recommended service temperature
is 2000°-3250°F . it is packaged in
100 pound cartong.

Shown in the abave
Husiralion are various t
ypes ol anch
and how they are used in 2 typical wall and ffat arch. o

P

NARCAL 85PG .

NARCAL 85PG is a high alumina graphite plastic d’eveloped for
use 1 high production blast furnace and lodndfy cupola
applucahons—specihcally lor troughs and spouts. This pro-
duct extibits superior workability, and suéngth for
inslallations involving not only complete reline bul minor
maintenace work as well. The premium product is highly re-
leactory, (s non-welting wilh respect to molten iron and sla

and 1s resistant 1o skull adherence Narcal BSPG tear out :gs

quick and easy when replacement be
come
packaged in 100 pound cartons. s hecessay lis

ANCHORS FOR INSTALLATI )
PLASTIC AND CASTABLE REFR?E‘IS:IIS




ANCHORS FOR INSTALLATION OF PLASTICS
AND CASTABLES (Conl)

The relractory anchors shown are designed lor high
temperatures and severe service condiions The anchor
tile may be nstalled using either the relfractory box
mounted in the wall or melal chps. Both methods allow
llexibility of movement in service and also allow the anchor
tile to be readily,sreplaced.

The metal anchors shown are flexible in application,
easily installed and lree to move during expansion and
contraction of the walls or arches. Their use in monolithic
lurnace walls insures safe, strong construction.

NARCO BLOCK PLASTIC

NARCO BLOCK PLASTIC shapes reduce the cost of in-
stalling refractories in furnaces by eliminating labor-
inlensive placement, ramming, and shaping of conven-
tional plastic relractones. Blocks conlorm to strict
dimensional standards and consistent block density. Dry-
oul curing and heal-up times are shortened, reducing
unproductive lurnace time.

Available in SHUR-RAM super-duty relractory plastic
and n high-alumina NARCAL 60 and NARCAL 80P.

Ideal for soaking pils, slab reheat furnaces, forge lur-
naces. conlinuous bull-welding lurnaces. Write for
descriptive brochure.

NARCO BLOCK PLASTICS can be manulactured to
meel any instaliation requirements. Standard cross
sectional dimensions are 9” x 6", 9" x 5, and 9" x 4%".
There are no himitations on length, although practical
lengths of 9”, 12%, 13%", or 18" should be specified.

=

.~-, CASTABLE REFRACTORIES
v, Regular Castables

NARCON s an economical, dur-
able castable recommended for
poured monohithic structures at
all temperalures up to 2200° F. It
has good strength and abrasion
resistance and s well adapled lor
use as a paving material around
industnal furnaces, aluminum
melting pols, boilers and inciner- .

ators where the floor must with- )
stand heat and mechanical M )

abuse. it is packaged in 100 T- .

pound moisture resistant bags.

NARCOHEARTH E.S. (COARSE)
is an extra coarse caslable suil-
able for massive installations
where slrength resistance (o
thermal shock and mechanical
abuse are primary factors It is
recommended for use at all
temperatures up 10 2350° F. Il is,
packaged in 100 pound moisture
resistant bags.

NARCOHEARTH 23 is a refraclory
caslable characterized by its ex-
lra coarse aggregate and excep-
tionally high strength. This cast:
able is recommended lor use in
areas where high compressive
slrength is essential and in areas
subjected to substantial thermal
shock. The maximum recom-
mended lemperature for Narco-
hearth 2315 2350°F. It is shipped
in 100 pound moisture resistant
bags.
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CASTABLE REFRACTORIES (Cont'd)
Regular Caslables
NARCOCAST EXTRA STRENGTH SERIES caslables are
specilically designed lor applications which require ingh
mechanical strength and abrasion resistance. Maximum
recommended temperatuse 1s 2400°F. To meel the wide
range of conditions encounlered in this temperature zone,
NARCOCAST EXIRA STRENGTI s avalable in three grain
sizings. Medium gran size NARCOCAST E. S 1s designed
for most general applications and provides a dense struc:
ture 10 resist slagging and abrasion action. lo lacilitale
casting baffles and thin seclions, as well as lor (rowelling
applications, specify NARCOCAST E. S. FINE. For casting
thicker and heavier seclions, employ NARCOCASI € S.
COARSE to improve spalling resistance and loughness.

These three products are shipped in 100 pound moisture
resistant bags.

NARCOCAST 25 1s another extra-
coarse relraclory castable fash-
ioned after Narcohearth 23 bul
wilh increased relractoriness o
withsland higher lemperature
environments. Narcocasl 25 1s
also recommended where higher
compressive strenglth and ther-
mal shock resislance are major
requirements and the tempera-
ture does not surpass 2550° F. It
is shipped in 100 pound moisture
resistant bags.

NARCOCAST is an excellent general purpose malenal for
casting new jobs or repair work at operating lemperatures
up 1o 2600°F. Il is a low won, high purity. hydranhe-
selting castable with a fireclay
base that permils preparation at 3B "'"
needed consistency for pouring ' :
or tamping — simply by adding BRI

water and mixing. It develops ’
good load bearing strength hy- BEN NARCOCAST
draulicalfy without application of [

heat. NARCOCAST provides an .
economical means of forming
monolithic and intricate furnace
linings, (hereby eliminating (he
necessily ol maintaining an in-
ventory of expensive shapes. It is shipped in 100 pound
moisture resistant bags.

CASTABLE REFRACTORIES (Cont'd)
Regular Castables

NARCOCAST E.S. 2615 an excep
tionally hugh strength relractory
caslable developed primanly for
coke oven door apphcations Nar-
cocasl ES 26 incorporates high
strength and volume stability (o
form a supenior relraclory castable
for use i inany other applications
where the temperalure does nol
exceed 2600° F 1t s shipped in
100 pound moislure resistant
bags

NARCOHEARTH is a caslable
similar to NARCOCAST but
possessing a slightly higher iron
content. It is also suitable for a

operaling temperatures do not
exceed 2600°F_ It is supphed in
100 tb. moisture resistant bags.

g = ossrmyy o
usa

SUPER NARCOCAST is a special super duly caslable for
use up lo 2B00°F. where operaling conditions are beyond
the limits of standard castables. It is composed of a
balanced blend of super duly fire-
clay and is bonded by a high
purily calcium aluminale cement.
The important charactenstics of
low iron content. excellent volume
stability and high relractoriness
commend its use where the re-
quirements are more severe (han
usual at the additional tempera-
ture hmit. It is shipped in 100
pound moisture resistant bags.

wide variely of applications where-
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CASTABLE REFRACTORIES (Cont'd)
Regular Castables (Cont'd)

NARCOCAST 30 1s a 3000°F high purity, low wron castanhle
consisting of super duly calcined lireclays carelully com-
bined with plasticizers and hydrsaulic binders. It posscsses
unusual volume slability and high
bulk density. As added oulsland-
ing properties, it has high strength
through its complete temperature
range, with special emphasis on
the intermediate temperature
zone, and belter resistance to
spalling. It has also been de-
signed to withstand the effects ol
high sulphur fuels, reducing and
hydrogen atmospheres, fluctuat
ing tempesatutes, erosion and
abrasion. NARCOCAST 30 is shipped in 100 pound
moisture resistant bags.

NARCOCAST 60 is a hydraulic selling, high alumina, low
won 3100°F castable. The important characteristic of this

n material is its outstanding spall-
ing resistance. The high alumina
content of NARCOCAST 60 as-
sures maximum resistance to vit-
tification as well as increased den-
sity. These properties in addition
fo compatibility with various fur-
nace atmospheres assures long

ST ' .
TRl Jll life under many severe operating

. Sroartinetasthd

conditions. NARCOCAST 60 is
packaged in 100 |b. moisture re-
sistant multiwall bags.

GUNCAST is a high alumina, low
iron, 3100°F refractory castable
similar to Narcocast 60 but modi-
fied in such a way as lo make i
suitable for guncasting. Guncas\
is typilied by ils resistance fo
spalling, vitrification, and shrink-
age and its ability to withstand
reducing atmospheres, abrasion,
and corrosion. It is shipped n 100
pound moisture resistani bags.

CASTABLE REFRACTORIES (Cont'd)
Regular Castables (Cont'd)

NARCOCAST 32 s a high alumina
caslable suitable for service up
to 3200°F. NARCOCAST 32 pos-
sesses good volume slability and
resistance to witnhcation and
spalling. Its composuion provides
excellent resistance to iron oxide
scale attack, lurnace fumes and
almospheres. NARCOCAST 32 s
avaitable in 100 Ib. moisture re-
sislant bags.

.
2

NARCOCAST 22

b

oy e
N LI THTT JTTITY )

;‘:::.(:!AB is a hydraulic setting. high alumina, low iron
o Castable compo;ed of a tabluar alumina aggregate
nded with a high purity calcium-aluminate binder. The
. N !ighl structure formed upon pour-
. ‘,“ ing results in high density, high
. /‘ m strength, low permeability, high
" ‘ fresistance to abrasion and ero-
. m B sion, resistance to carbon attack,
. reducing atmospheres and high

sulphur oits. It is the answer to
furnace problems caused by
. severe lemperatures, spalling
:;::;23::; and heavy loads.
i T -

ture resistant multiwall bags of lOOsp;:r':shce::)a.:iI‘y'.‘o's

LOW IRON
» SPICIAL HiOH

MLUMINA CASTABLE

ANTI-ERODE is a hydraulic selting
castable developed primarily for
resistance to extreme conditions
ol abrasion and erosion at tem-
peratures up to 2500°F. It has
as its base a dense, hard and
pure {lint clay aggregate with a
bmdqng medium of equal strength,
Erosion loss tests indicate it to
compare favorably with both stiff
mud and dry press first Quality
buck. 'll'is also approximately
equivalent in this type service lo silicon carbi i

ANTI-ERODE is shipped in 100 1b. moisture resits)lg:l tt’)';;:

A
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CASTABLE REFRACTORIES (Cont'd)
Regular Caslables (Conl'd)

NARCO BLAST FURNACE CASYABLE was developed spe-
cifically for pneumalic gun application in new monohthic
construction and patching wherever conditions call for a
product with high strenglh resist-
ance to abrasion, slag, carbon
attack and reducing atmosphere.
It is recommended for application
in blast furnaces and may be
used Irom the bottom to the top
of the stack, including the bustie
pipe, off takes and downcomer
pipe areas.

NARCO BLAST FURNACE
CASTABLE may also be poured
where an installation does not
lend itself to gun application. It is shipped in 100 pound
moisture resistant bags.

NARCOLITE is a hydraulic setting
light weight insulating castable
for use at temperatures to 2000°F
in direct contact with flame where
abrasion or serious fluxing ac-
tion are not present. It has good
strength and low thermal con-
ductivity for a light weight cast-
able. NARCOLITE is shipped in
50 pound moisture resistant bags
and requires 54 pounds of male- s 2 e e 10
rial per cubic foot of construction.

LOW-K is a lightweight hydraulic selting castable for use
to 2000°F. It was designed to provide an additional
margin of strength withoul impairing its insulating prop-
erlies. Load conditions, as found
in furnace foundations and
hearths, are often too great for
conventional insulating castables.
LOW-K provides a structural
sound proteclive heat barrier to
meet these conditions and other
applications requiring additional
strength. LOW-K is supplied n
50 Ib. bags and requires only 63
pounds of material per cubic foot
of construction.

CASTABLE REFRACTORIES (Cont'd)
Insulating Castables (Conl'd)

_ . AEROCAST L s hydraulic setling and combines the quah
e—‘-’ - ties ol reliactoniness, strong cold sel, good high temperature
strenpth neplyable shnkage and low theninal conduclivily

with heatl saving insulaling values
and hghiness ol weight AERO
CAST L may be used lor either
back up purposes or as a working
hning exposed to furnace atmos
pheres s nol allecled by cyckng
lurnace operations and 1s lree
from rehydration. It 1s suitabie lor
use up 1o 1800° F, requires 46
pounds per cubic tool instatled and

resislant bags

NARCOCRETE is an insulating.
hydrautic setting caslable that

o combines low density and abrasion
- —:-l) resistance wilh refractonness. It
is suitable for use at lemperatures
up to 2450°F and is shipped in
100 pound moisture resistanl bags « YT
requining 85 pounds of matenal ¥
per cubic foot of construction. N

P NARCOCR I

NARCOLITE 28 15 a 2800° nsu
lating castable used in the con:
struction of joint free monolithics

r i),
4‘" A "i where light weight and high insu
5} AL lating elficiency are performance
iAREO”
L 11]

OO« ™Y wi

crntena. Lightweight linings re
duce the load on support equip:
ment and high insulating ethici-
ency means sizeable fuel savings
resulting lrom low heal slorage
and low thermal conduclivity It
ts shuipped 1n 50 pound moisture
resistant bags.

15 stupped in 50 pound moisture .
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RAMMING MIXES

STEEL-LINE is a high alumina,
fine grained, heal-set ramming
mix, particujarly lor use in sieel
foundry ladles and in electric fur-
nace roof della sections. It can be
installed quickly and provides a
joint-free monolithic lining.

RAMMING MIXES

BERLITE s a super quality, fine
grained relractory with graphite
added, that provides excellent
rammed hining lor foundry ladles,
cupola spouls and taphole areas.
it has high relractoriness, is vol-

STEEL-LINE is shipped moist, ume stable, non welting and re-
ready to use, in 100-1b. moisture- sistant to slag and metal erosion.
resistant bags or 400-1b. drums. It 1s shipped dry in 100-Ib.

CARO-LINE is a highly siliceous moisture resistanl bags.
fine grained, heat-seiting ram-
ming refractory, blended under
close laboratory control. This vol-
ume stable product is highly resist-
ant to slag and high temperature ) ) '
metal penexualion. CARO-LINE was RAMAL 80 is a high atumina, heal

pe - W . . ramming mixture with excep:
] elo for linin | aien w0 se g ]
especially developed g ¢ B, tionally high refractoriness. When

ladles handling acid electric fur- ok ( d
nace steel, u?alleable iron and ;:@)‘% rammed into place. it forms a
A K

alloy ircn, as well as acid electric strong. dense homogeneous mass

furnace pottoms and sidewalls. L. NARLC and may be substituted for high
Mixtures of CARO-LINE and coarse ; alumina brick and shapes in the
silica ganister may be used for 80% alumina class. It is shipped

ramming the bottoms and side- damp in 100 pound moisture
resistant bags.

Bitesttvers s walls of acid open hearth or elec-

tric furnace installations, reduc-
ing the overall refractory cost.
CARO-LINE is shipped in 100
ib. moisture-proof resistant bags
and may be stored indelinitely.

RAMAL 80 G is a special 809 ulumina ramming mix

lortitved .
FIRELINE is a highly siliceous thed with graphite especially developed for ramming

coarse grained heal setting ram:
ming refractory similar to CARO-
LINE but is recommended for
thicker linings. The coarse grain
permits easier and faster drying.
This is especially important in the
thick linings used in converlers
and electric furnaces. FIRELINE
contains a small quantity of boric
acid to promote sintering at lower

front slagging spouts ol cupolas. The ahility to take severe

punishment makes RAMAL 80 G
an economical relractory for tap
hole and breast area ol the cu.
pola, for ladle and forehearth lin-
ings and for runners. RAMAL 80
G has high density, volume and
contour stability, and high fusion
temperature 10 resisl erosion,
abrasion and chemical atlack

even n the 2B00°F - 3000°F
range. RAMAL 80 G is supplied
:n polyethylene hined 100 Ib. bags
2nd 200 It. metal drums

temperatures. FIRELINE is [ERPTRISHORD |
shipped dry or damp in 100 ib. B " et -
moisture resistant bags.
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RAMMING MIXES

RAMAL 85 is a high alumina,
phosphate bonded air selling ram-
ming mix. It has excellent resist:
ance to molten melal and slag
penetration, has high strength at
all temperatures and is resistant
to spaliing and abrasion. it s
shipped damp in 100 pound mois-
ture resistant bags.

RAMAL 85G is an extremely high
alumina graphite fortilied ram-
ming mix specifically developed
for high production blast furnace
trough and high production cupola
well and spout applications. Out-
standing resisiance to all types of
slag attack and mollen iron ero-
sion has resulted in widespread
and continued use where depend-
abitity, longevity, and overall
economy are crileria lor refraclory
selection. It is shipped in 100
pound moisture resistant bags.

RAMAL 90 15 a phosphate bonded

alumina rammung mix having good

cohesive properties. The high alu:

mina content is responsible lor its
high bulk density and extreme re-

fractoriness. Scale. slag and mol:

ten melals do not readily adhere to
it. A veneer of RAMAL 90 faminat-
ed to other refractones such as
brick, plastic or tu itsell, will lorm a
structuratly sound instalfaton. it is
shipped n 100 Ib. bags and 200
pound drums.

GUNNING MIXES

Pneumalic emplacement (guniling) provides a prac
tical and elticient method ol installing relractory materials
it 1s a method by which refraclory materials are sprayed
or shot al high velocity and pressure .lo lorm a dense
hiomogeneous hning.

Basically there are two types of air placement guns —
dry and wet. With the dry gun the matenial 1s charged into
the gun n dry (orm and i1s tempered with waler or a
chemical solulion while passing through the nozzle. The
wel guns ate charged with matenals in wet form belose
being fed to the nozzle lor application.

Gun mixes ate generally supplied in dry form. Some are
heat selling, however many conlain special binders that
develop full sirenglth al all temperatures. Strengths are
obtained through the use of air selting or hydraulic setling
agents, or chemical binders incorporated in the mix or
added in hguid form al time of placement.

NARCOGUN P-340 is a magne:
site gun mix that forms a rigid
body in a matter of minutes when
nozzle mixed with a 1:1 SPS water
ratio. NARCOGUN P-340 s very
resistant to slags of high iron
contents and is i1deally suited lor
insiallations such as pulverized
coal hired botlers. Shipped dry in
100 I1b. multiwall moisture proof
bags.

NARCOGUN PD-345 is a magnesite gun mix containing a
dry phosphate binder that attains its setting properties
when mixed with waler at the
nozzle. It has high strength al all
lemperatures and is extremely re-
sistant to basic slags. NARCO-
GUN P-345 serves as a mainte:
nance matenial for BOF back up
Ignnngs as well as pulverized coal
lired boilers. Shipped n 100 Ib.
multiwall moisture resistant bags.
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GUNNING MIXES

NARCOGUN FC-325 is a hreclay gun mux thal develops
strength through a chemical bond upon heng tempered
with a 1:1 SPS waler ratio at the
nozzle. i can be gunned on hol

or cold surfaces to varying thick- [ M";',""l."

nesses. Hecause NARCOGUN FC.
325 sels immediately upon con-
tact with hot surfaces, it is well
suited for coke oven jamb main-
tenance. Supplied dry in 50 and .
100 Ib. multiwall moisture prool BPR  serwatm

bags. by ir o T

ves

NARCOGUN FCD-3421s dry phos-
phate bonded fireclay gun mix
and is a companion product lo
NARCOGUN FC-345. Only water
added al the nozzle is necessary
for application to any instaliation.
it may be applied lo either a hot or
cold surface and develops strength
through the chemical bond. It is
ideally suited lor coke oven door
and wall mainlenance. Supplied
dry in 80 and 100 pound moisture
resistamt bags.

nemarrmo §

NARCOGUN CO is a heat setting,
line grained fireclay spray or gun
mix for general coke oven main-
tenance. It is used lor sealing
cracks and joints where mortar is
missing, leveling bottoms, sealing
around chagging holes, mainte:
nance of door jambs and ducts
work, Supplied dry in 80 and 100
ib. multiwall paper bags.

4
-
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GUNNING MIXES

abrasion resistant gunned casl-
able for low temperature applica:
tion. It is recommended for apph-
calions requiring high strength
and abrasion resistance at tem:
peratures up (o 1200°F; however,
it may be used for temperatures
up ta 2200°F in applications
where strength and abrasion re-
sistance are not factors. It is
low in iron content and has good
resistance (o0 carbon monoxide
~ disintegration.

NARCOGUN AR is supplied in 100 pound moisture
resistant bags.

GUNCRETE is an abrasion resistant gun mix lor applica-
tions up to 2400°F, This matenal needs only lo be tem
pered with waler al the nozzzle
to develop a high strength hy-
draulic bond. The bond strength
of GUNCRETE togelher with its
tough and dense grain provide
an extremely efieclive abrasion
resistant material lor dust collec-
for systems, petrochemical and
relinery applicatlions, and boiler
ash hoppers. GUNCRETE is sup-
phied in 100 Ib. mulliwall bags.

NARCOGUN HMC s a refraclory
gun mix developed primarily tor
maintenance ol hot metal cars
(lreadwell ladles or torpedo lad-
les) but it is also well suited for
installations where lemperatures
do not exceed 2700°F. These 1n-
stallations include soaking pits,
soaking pit covers, reheat fur
naces, aluminum smelting and

sy o |

)Jambs and walls above the metal
line, lorge furnaces and annealing
furnaces It is shipped n 100
S pound moisture resistant bags

i

NARCOGUN AR is a high sirength,

holding furnace, arches, sills, .~

9
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GUNNING MIXES

NARCOGUN 28s ahighduly Iire
clay gun mix lor applications up
10 2800°F . It is a general purpose
type gun rux lor all around mull
maintenance such as soaking pit,
soaking pit covers, apen lop lad-
les, hot metal muxers, treadwell
ladles, etc. I 1s shipped in 100
pound moislure resistant bags.

NARCO BLAST FURNACE CASTABLE and GUN MiX is a
3000°F castable developed especially for patching and
repairing blast furnace linings. It can be used in all areas
from the bottom to the top ol
the stack.

NARCO BLAST FURNACE
CASTABLE and Gun Mix is highly
refractory, is exceptionally strong,
volume stable, has good abrasion
resistance and because of its
purity and low iron content will
withstand the carbon monoxide
atmosphere present in blast fur-
naces. i is shipped in 100 pound
moisture resistant bags.

NARCAL 80 GUN is a high alumina
3100°F gun mix formulated lo
allow for both hot and cold gun-
ning. This charactenstic makes
it an ideal choice lor the original
equiprthent lining as well as an
ideal repair material for high tem-
perature applications in steel
holding furnaces, coke oven door
jambs, channel type induction
furnaces, and the like. Itis shipped
in 100 pound moisture resistant
bags.

GUNNING MIXES

NARCAL 85 GUN 1s a phosphate
bonded high alurmina gun mix de-
veloped lor hot and cold surlace
apphcation. it 1s an excellent
lurnace maintenance matenal lor
apphcations where temperatuse
and slag conditions are too severe
lor ordinary high duty and super
duly relraclones. 1t is packaged
and shipped in 100 pound bags.

AEROGUN is an extremely lightweight insulating gun mm
developed primanty for back up service and limited ex-
posed lining applications. In
those applicalions ‘where it 1s lo
be used as back-up, Aerogun
should not be subjected to tem-
peratures exceeding 1800°. Ex-
posed linings of Aerogun should
not be subjected to temperalures
above 1600°. Aerogun displays
versatility in that it might also be
cast or trawelled Il 1s shupped in
50 pound moisture resistant bags

bRt b L

NARCOL"E GUNNING MIX is a hydraulic selting hght
wenghl insulating gun mix developed principally tor apph
cations requiring a product with
low iron content lor use in highly
reducing atmospheres. i has a
gunned densily of only 65 pounds
and a service ljmit ol 2000°F. Its
high insulating efficiency assures
an economical lining. 1t is shipped
in 50 pound multiwall, moisture
resistant bags.




SILICA SPECIALTIES

SILGLAS is an especially formulated line grain super
sthes nntbar deveeloped for laying glass tank crowns
SILGLAS has excellent trowelling
and suspension characteristics to
obtain thin but full joints so nec-
essary for glass tank crown con
struction. For identification pur
poses, SILGLAS contains a harm.
less organic dye which turns blue
upon ming the mortar wnlh wa.
ter. Supphed dry in 100 b paper
bags.

GUNNING MIXES

NARCOLINE G is a dry graphitic
type, slag resistant gun mix. Grain
size distributiont is balanced to
give the best gunning properiies
possible. It has good strength,
high densily and is resistant to
graphite burn out which is essen-
tial to maintain maximum slag
resistance.

NARCOLINE G is supplied dry’
in 100 pound multiwall bags.

-
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NARCO-SIL is a super silica mortar used in copjunction
with silica brick wherever conditions are severe Il has
desirable balanced properties such as maximum refractori-
ness, excellent workability, high
resistance lo slag erosion, negli-
gible sheinkage, good bonding
characteristics and high load bear-

NARMAG CM-18 is a chrome ore base gun mix with air
selting propomes W is applied with a dry type nozzie
mix gun where water is added at
PR the nozzle. NARMAG CM-18 finds

"~ “ wide usage in veneering open
walls, uptakes and slag pockets
as well as studded tube boiler

ing ability. It contains no fireclay
or siliceous clay but makes use
of other special ingredients o

give it outstanding plasticity and
bonding power.

NARCO-SIL is shapped in 100
pound moisture resistant bags.
To use, it is only necessary lo
mix with clean water to desired consistency.

MrU SILICA CEMENT is produced
in two grades, coke oven and open
hearth, which are standard mor-
tars for laying silica brick. MrU
COKE OVEN CEMENT is also used
in glass tanks as well as coke
ovens Bolh grades possess high
refractonness and good working
prooeriies
These products can be troweled
. easity, and are also used salis
M factority for dipped joints. They .
B S develop a slrong ceramic bond when heated to furnace
operaling temperatures.
They are supplied in bulk or mulli-wall paper bags of
100 pound capacity

walls. Supplied in 50 and 100 Ib.
multiwall paper bags.
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BASIC SPECIALTIES
Mortars

NARCHROME MORTAR (Heal Set), with chrome ore as ils
base, is a chemically neutral high temperature mortar
of maximum refracloriness. This high relractoriness im-
parts maximum resislance to basic and ferrous staps It
possesses a simall amount of air:
sel but depends chielly on high
temperatures to obtain its per:
manent set in service.

NARCHROME MORTAR (Heat
Set) has high water retention and
good plasticily which makes it
ideal for ail types of iroweled
joints. It is also widely used for
patching small holes in furnaces
or In NARCHROME PLASTIC.
Strong adhesive characteristics
make this morlar very suitable -for bonding and spray-
coating all kinds of relractories.

Furnished dry in 100 pound bags, it requires only the
addition of water before using.

Su——" }
b e

NARCHROME MORTAR (Air Set) is an air-setting. high
temperature bonding mortar wilh a chrome ore base. The
only preparation necessary is mixing with clean water lo
the consistency desired, thereby oblaining a mortar ex-
cellent for laying or coaling all types of basic brick, as
well as clay and high alumina brick, when these are in
contact with highly corrosive siags or oxides.

NARCHROME MORTAR (Air-Set) has excellent work:
ability and suspension characteristics along with a high
refractoriness and good bonding strength which properties
are desirable for numerous applications over a wide tem-
perature range. The air-sefling ,
ingredients, alter drying, form a
strong bond until a ceramic
bond is developed al higher
temperatures.

BASIC SPECIALTIES (Coni'd)

Mortars

NARMAG MORTAR (Heat Set) is a linely ground, hgh
punty. heat selting magneste (periclase) bonding mortar,
containing in excess ol 959% MgO. Itis designed for use
with our hugh purity hasic brick products such as NARMAG
8. but may be used with our other
bastc brick brands as well.

NARMAG MORTAR's particular
advantage is the chemical resist
ance and refractoriness provided
by its high magnesia content. In
addition, NARMAG MORTAR in-
corporales low shrinkage, excel
lent troweling characteristics and
good water relenlion properties,
even on burned brick. Thus
NARMAG MORTAR prevents ero:
sion in particularly severe basic applications by (1) secur-
ing tight well filled-joints upon installation thru its superior
handling and physical properties and (2) providing maxi-
mum chemical resistance by reason ol its high purity.

Supplied in 100 ib. multiwall moisture resistant paper
bags.

Y gty g wnts
[ S

NARMAG MORTAR (Air Set) is a hinely ground high purily
air sething magnesite (periclase) bonding morlar for use
. with magnesite and magnesite:
L P Y chrome brick where a strong joint
LU is required regardless of tempera
ture. NARMAG MORTAR (Air Set)
has the same chemical resistance
to basic slag conditions as noted
above for the heal selting grade.
Supplied in 100 Ib. multwall
‘. ': i moisture resistant paper bags.

1.3'( oS wuty 900
s N e et ‘e

Castables

NARCHROME CASTABLE REFRACTORY is a chrome ore
base. hydraulic-setling material which is recommended
for temperatures vp to J000°F. To use, mix with clean

85
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BASIC SPECIALTIES (Cont’d)

Castables
water to the deswed consistency
and then pour like concrete.

Like NARCHROME PLASTIC
REFRAGTORY. il has excelient re-
sistence to chemical altack by
fluxes, basic slags and molten
metals and may be used flor
patching walls and floors of
NARCHROME PLASTIC.

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

NARCHROME CASTABLE REFRACTORY is supplied dry
in 100 pound bags and about 165 pounds of material is
required 0 cast one cubic fool of lining.

GUNNING MIXES
23‘”{6 See Gunning Mixes, Page 82
GUN for detailed information
e —_—
NARCOGUN See Gunning Mixes, Page 77
P.340 | for detailed information
.
NARCOGUN See Gunning Mixes, Page 77
PD-345 for detailed inlormation

e

RAMMING MIXES
MAGRAMG.S.isabasicummmg
mix developed primarily for
ramming the deita seclions of
basic eleclric furnace rools.
Unique binders allow Magram
8 GS. o be either rammed of
rammed cast into a relractory
material possessing the following
attributes: resistance tocorrosive
furnace fumes, chemical
compatability, adequale
i strength, high rammed density,
ease of placement and short

setling time. it is shipped in 100

pound moisture-resistant bags.

ANCHORS. and HANGERS
FOR MONOLITHIC CONSTRUCTION

The following pa i
ges show various types of
ancho
:t’:;::'s.zgzne."sw:)'l‘z;:d'oby NAhRCO and illustrate a nun:ts)era':::
r anchoring and suspendi
castlable.lelréclovoes in monolithic Iumacepelini:\nggs.plas“c o
s rl;';o;\:::i:nly of design in NARCO anchors provides vari-
oo ao:isd:lvt;\::l ar:d refractory anchor assemblies
. . o ‘ | |
furnace linings and heat eynclozﬂz'sc.ahom in construction of
cons(;ll:;:::nan‘:: anchors should be determined by service
conditions an :ergperalure gradients encountered through
e s o oof. Components of the anchor assembly must
riect type to meel these varying conditions

TEMPERATURE CONSIDERATIONS IN
ANCHOR SELECTION
. Mild steel parts may be used up to S00°F.
Cast iron with 195 cbrome up lo 1000°F.
Alloys of 25-12 chrome nickel up to 1550°F.

Super duty refracto
ry anchors are reco
at higher temperatures to 3200°F. mmended

The drawings indicat
_ e the use of higher tem
resistant parts toward the hot face wmf adequal‘:e'lac:::

temperature ¢ i
omponents in th i
ausemblies. e cooler section of the anchor

aAwn -

CONCLUSION

L‘nc':ov"a':\:gm;'y important to properly space all NARCO
general, fo anger units !o suit design requirements. In
should b ¢ wall construction, metal or relraclory anchors
However :n:':ceel(:r:r:\)p'comc;":"ely 15 to 18 inch centers
rawever, 4 e conditions of tempera ‘
vibration, 12 inch centers are tecomme"‘:,ed'"'e and excess

For flat arch or roof construction, NARCO anchors or

hangers are u
: sually spaced on in i
; iti ) 12 inch centers to suit most

A supply of the NARCO
pply refractory ancho
assemblies illustrated is mainlained with adeq:nla:‘:t:caknsg:;

plastics, castables, an i
Shipment. . and relractory gun mixes for prompt

For additional informati ini

. rmation pertaining to produc .

gsendphons aqd application methods of anc‘:\ori:g‘s’es‘l:om
escribed herein, consult the Cleveland Office yslems




METAL ANCHORS AND ACCESSORIES FOR MONOLITHIC CONSTRUCTION
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METAL ANCHORS AND ACCESSORIES FOR MONOLITHIC CONSTRUCTION

'. n‘-." TR | . -msaes . . r |
. '1 4 ltofos | (AR I 2
Vol | [ Rt TR

' N e—
04 § ANCHES SO0 T 04 v ancant o0V
2008 s 00

B4 ) ANCmsn o ¥
1000 aspv 2040 B

. Mases

|

—
——
=~
-
.\
*
“ v
T
D
*

' L
l LYy (L-“':.'fi @;)}%

| N
40 sncuee - hee ';-n-- L4
2900 m Lv LI I4% 1]
=] =7 i
* - dven

8ot nee 'v° ancoms . N
awe S 0
- N~ .-ul.;
se.s g

O e many TPt

S0

"t l

wt el

9. 1 0

w2 [o

o]
& i

O b e b B

v N,
weay | o
m e
[ — - SN § ncmany 1le

,__
/
=,
v
A ks

-
5
4
H
I\
-
-

-

08 MRS ¢ 0V dmmem




APPLICATION OF “NC” SERIES BUNT ROD ANCHORS
FON CASTABLE INSTALLATIONS
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APPLICATION OF NP 24, OR NP-15A METAL
WALL ANCHORS AND FIXTURES
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APPLICAHON Of 8P SERIES RENMT ROD ANCHORS, & “BXV° SERIES
DXTENSION RODS FOR BLOCK PLASTIC INSTALLATIONS
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APPLICATION OF ~BP SERIES BENT ROD ANCHORS, & “BX™ SERIES
EXTENSION RODS FOR BLOCK PLASTIC INSTALLATIONS
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APPLICATION OF NP SA WALL PLAIE AND SUPPORTING FIXIURES AIPLICATION Of RETHACIORY WALL ANCHORS AND BA 3 ANCHOR BOLT
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APPLICATION OF REFRACTORY HANGERS AND
NP-12 CASIING IN ROOF CONSTRUCTION

APPLICATION OF REFRACIORY HANGERS AND
BENT ROD TONG HANGERS IN ROOF CONSTRUCTION
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APPLICATION OF REFRACTORY HAMGERS AMD
BENT ROD TONG HANGERS IN ROOF COMSTRUCTION

APPLICATION OF REFRACIORY HANGERS IN ROOF CONSIRUCTION




STANDARD FIRECLAY BRICK SIZES®
9" x 414" x 214" Series

STANDARD FIRECLAY BRICK SIZES®
9" x4Y," x 2V4" Series

9 SIRAIONT
9°s 4%4°s 24°

Ne. 1-X WIDGE
9°x 414" (214°-214°)
6’-9° Inside Radius

SPLIT BRICK
9°x 447 14, °

Ne. ) WiDOS
9°x 44°x (2'%4° 1 A°)
2'-3° lnside Radius

o
2 INCH 8RiCK
9%z 4%4"x 2°

Ne. 2 WIDGE

9°x 4472 (2%4°1%7)
1-1%4 7 Inside Radius

SMALL 9 smICK
9%z 34"z 2'4°

%"

SOAP BRICK
97z 2% s 3%*

c—-3

&‘
%

Ne. 1 ARCH

9% 4'/]'1 (2%4°-2%°)
2147 Inside Radius

Ke. 1 KOV
97k (4'4°4%)x 247
6°-0” lnside Radius

Wa's
Ne. 2 ARCH

9°x 4148 (2147 100°)

10'4° Inside Radius

Ne. 3 ROY
9% (4'/}'-3'/1" s 2K°
2 1%, ° lasde Radius

— 3%

Ne. 3 ARCH
9%z 434 °x (2'4°-1°)
3° lnside Radius

LV

P

-
v

3

Ne.3 0V
9% (4143°-3°) x 214°
1°.6° Inside Radius

NECK BRICK
2°x 4% (2'4°- %)

2%

Ne. 4 %0Y
9°x (4147214 °) x 214
9° ‘ruide Redius

® Also standard in silica buick
* Alsr standerd in silica brich




STANDARD FIRECLAY BRICK SIZES
9° x 414" 21/, " Series

Jams saicH®
9%s 4% % 14

0018 SKEW*
9°x (44°-1%°) 5 247

eI
L%y

40° IND SIW®
(9°-6%°) x 4% 2%°

FEATHIREDOR®
97z 4% (14" %")

w M d
60° NP uuy‘ ANGLE “A” SKIW ?
(9%-1%:") x 4%4°x 2'4° (97-44") x 4%4°x 1%4°

AL ™47 w =g
w Wy
-’

"
/ o
% h
- 'u
e » .
48® 8108 SKEW* 24
9%z (4%4%-2%°) x 1%* ANGIE “8” SKEW §
T (9°-0°) x 4%°x 247

.
aitd '
60® 3108 SMEW* ANOLE “C™ SKEW ¢
9% (414%-3%s") 3 2%4° (9°4%4°) 2 4% °x 2%"

. *Aleo standard in silica brick
tNot standard 9 eetirs hut veed frequently

STANDARD FIRECLAY BRICK SIZES®
9" x 4'4” u 3” Series

Neme of Brick

Dimenecions

taside Radive

9° Straight --3° Serices
Smali 9° Brick — 3 Series
9° Soep ~)” Series .

9° Split Brick —3° Series

9°x4Y%;3 53"
9°23%"13°
9°x2'% “x3”*
9343 stlh°

9° No. t Aich - 3° Series

9° No. 2 Arch - 3° Series .
9° No. 3 Arch--3° Series .

9° No. 4 Arch—3" Series

9°x4Y3"1(3°-2%°) . ..
9°24%°x(37-24°). .
. 9%24%4%2(3°-2°).. .
9°24% 20371 . .

T
1°-10%°
o

%

9° No. | Wedge—3° Series ...

9° No. 2 Wedge—3° Series .
9° No. 3 Wedge—13* Series

9°2414°5(3°-2% ") . ..
L 9%24%%s(3-2'5°).. ..

9244 "3(3°17). .

83
legl
r-6°

9° No. | Key—1° Series
9° No. 2 Key—13” Scrien
9° No. 3 Key—13° Series .
9° No. 4 Key—3° Serics .

9°2(4'%4°%- 4" 123°
9°x(4%4°- 3% 1n3*

9°2(4'%4°-3%)8)°. .. ..
9°x(4'4° 2% )x3°.. .

%

9° Feather Edge --3° Series.
9° Neck Brick—3° Series
9° Edge Skew—3* Series. . .

9'24Y 51374 ..
. 9%24'%4%5(3°-%%°). .. ..
9°x(4'4%-1%5)23°. . ..

9°—48° End Skew —3° Series.

9°-—48° Side Skew —3° Serics

9°—60° End Skew —3° Series. .
9°—60°Side Skew - 3 Series . .

(9°-6Xs")ud4'4°23° . . ..
9°m{4'4%- 1K 113", . ..
(9°- 7Y% ")x4Y5°53°. ..

9°5(4'%4°-2%")13° .. ..

97 Jamb Brick —3° Secries

9°x4'4 23"

“Also stendard 1n sibice bewck




STANDARD FIRECLAY BRICK SIZES

LARGE 9” STRAIGNT®
9z 6’/"! 2%°
9°26%"s3

LARGE 9" Ms, 3 WIDGS*
9°1 6% 75 (1%71%")
1-1'4° Inside Radius

9°x 6% %x (3°-2'%4")

3'-9° Inside Radius

LARGE 9° Ne. 1-X WEDOE*
9%z 6% %x (347-2%4")
6'-9¢ lnside Radius

LARGE 9” Ne. 3 WiDOR*
9% 6%"x (3°-2°)
1°-6° Inside Redius

LARGE 9”° Ne. | WiDDR*®
9°x 6% "1 (3%4°1%"°
2’-3 lnl-i&eéhclli{:l)
9"z 6% °x (3°-2%°)
- 837 laside Radius

FLAY BACK STRAIOMT
9z 6"z 247

*Aleo standard In silice brick

STANDARD FIRECLAY BRICK SIZES

FLAT BACK SPLIT
926" ntY¥g’
9°x6°x2°

9a 6 Ne. V X2Y
9%x ‘6'~5'y1'\ ] 2'/1'
9°x 16" 81”1 x )
6°'-6° lnside Radius

'

k32

Ne. ¥ FLAY BACK ARCH
9°2 6°x (3'4°2'4°)
1°-3° Inside Radius

AN

9'n 6’ No. 3 XSV
978 (6°.41),°) x 115"
9°x (6°- 4% ) n )
3'-0° Inside Radius

Ne. 2 FLAY BACK ARCH
9°2 6"2 (314°-2°)
8° Inside Radius

?'n 6° Ne. 3 %2Y

9°x (6°-3°) s 1'/"
9°x (6°-3°)x )
9° Inside Radius ~




STANDARD FIRECLAY BRICK SIZES

Dimeneine l;nmbn Dismeter of Ring
Neme in Jachies "m ————— e
ing tnnde Outende
STAMDARD 12" x4 30" S1ZKS*

Stsaight 122623 °
No. | Arch . 12:6x(3-2%%) 151 n-e 12°.0°
No. 2 Aich 12%61(3-2!§) % 50 6-0°
No. 3 Arch 12261(3-2) s 2o0° yo°
No. 1-X Wedge 12136x(3-2%,) 6U4 46'0° 4°0°
No. | Wedge 1226x(3-2%1) 362 22'0° 4°-0°
No. 2 Wedge 11562(3-1!8) 15t 10°-0° 12°-0°
No. 3 Wedge $226x(3-2) 76 40° 6'0°

STANDARD 13" x 41”22 SIZES
Straight 13%s4Y432Y,
No. § Acch 13%s4'4a(204-2%) 76 4°3° s'.0°
No. 2 Asch adaa 1) 38 1e” 26"
No. 3 Asch 13%x4'4s(2%-) 19 0.6 3

STANDARD 13V2" x ¢V2*” ¢ 3" SIRES®
Straight 13%a444x)
No. § Asch 13%24%x(3-2%) 1 [ % 9-0°
No. 2 Asch 13%n4'4x(3-2'4) $7 39 46°
No. 3 Arch 13%554%41(3-2) 19 )-6° -3
No. 4 Aech 13%484%x(3-1) 15 04%" 1vay*

STANDAND 11%3" 5 6" 2 2¥2" SITES
Straight T 1342622%°
No. 1 Key 13%x(6-$)x2% 8 11y 13-6°
No. 2 Key 1300st6-43)22% 2 60" 83
No. 3 Key 13%432(6-3)22% 29 73 4-6°

STANDARD 132" x 4" 5 )" SIZES*
Steaight 13%162)
MNo. 1 Arch 13%3x6x(3-2%) st et 120°
No. 2 Acch 13%a62{3-214) 76 s'.0° 6-0°
No. 3 Asch 13%3x6x(3-2) 33 20 3.0
No. 1-X Wedge 13%426x(3-2%) 679 51°-9° 54’0
No. | Wedge 13%4x62(3-1%) 340 24'-9° 27°-0°
No. 3 Wedge 13 161(.14',4) 1720 113 13-6°
No. 3 Wed*c 13%426x(3-2) 85 4.6 6'-9°
No. | Key 13'4x(6-5)23 L L I 1 0% B 1.6
No. 2 Key | 13%5x(6-43%)x3 52 6'-0" 8.3
No. 3 Key 13%4u(6-3)x3 29 23 4.6’

*Also standard in silice brick

STANDARD FIRECLAY BRICK SIZES

N

9’ BUNOG ARCN
9°s 4'/2'1 (2435 %)
7°-147 Inside Radius

Ne. 101 SQUARE BUNO
9°c4%4°x 3"
14 5414°23°

.
"

(

e
Ne. 103 BUNO ARCN
1304°x 424°x(3°- %4°)
2’ 714" Inside Radius

A7

Ne. 103 BUNO ARCM
92 el4’x (3" 2'4°)
1315°s 444 °x(3°- 225°)
8°-7Y4° Inside Radius

1

STANDARD MISCELLANEOUS STRAIGHTS

9°56°22° 10Y5°34%4°12Y4°  18°26°22%,°
9°x7°22° 10% 544" x)° 18°36°23°°
9°57Y4%22°  10%"x4Y4neYy " 18°29° 244"
12°24Y4°23°°
13% 144 2414 *

*Also tianderd 1n silics brich




STANDARD 9” x 414 x 214"
CIRCLE BRICK
Fireclay
Dimensions uf all Ciscle Brick
Outside Chord appros. . 9 inches
Radisl Dimension ... ... 4%} inches
Thickness . . 1Yy inches

Dismeter in Inches  Numbier of

Name Inside Chord Outside Chord um'u
24" Series  in Snches in Inches bnside  Outside Pet Ring
24-33 6y 9 24 n 1
3645 7 Y 9 36 45 16
48-37 T 9 (1] s? 20
60-69 " 9 60 69 24
72-81 s 9 n 1] 29
84-93 [ {7 ’ 84 9 3
96-10% 8 ¥y ° 96 108 3
108-117 8 H ] 108 " 'Y}
120-129 (BT 9 120 129 45

Also Standard 9* x 414" » 3* Thick Circle Brick,
Identical to Sizes Listed Above.

9* x 414" x 9"

j& CUPOLA BLOCKS
’ Fireclay
Dimenslons of sl Blocks
Outside Chord spprox. ... 9  inches
Radial Dimension .............. 41} inches
Height . e 9 inches
Diametes in Inches  Numbers of
Name of Inside Chord Durside Chotd Blocks
Blech In Jnches in Inches taside Outside Per Ring
A L0 ) 16 23 9
B 6 N 9 n 30 ]
c 6" 9 27 36 13
D 6 9 30 39 1]
E My 9 10 49 18
F T 9 3 60 21
g LA ) 60 69 1]
H s 9 7 81 29

—e

—>

STANDARD 97x 6" x 4~
CUPOLA BLOCKS and
ROTARY KILN BLOCKS

o s Fueclay
b.. - Dimensions ol sll Blocks
EQW‘ Outnide Choid appros.’ 9 inches
e Redial Dimension 6 inches
Thickness 4 inches

Diameter in Inches  Numbers of

Name of  Inside Chord Outside Cliard Blocks
Nlock inluches inlnches Inuide Outside Per Ring
30-42 6 Vi 9 30 9?2 15
36-48 6 Y 9 36 443 ' 1"
42.54 7 9 412 54 19
48.60 ? Ya 9 1] 60 1]
$4.66 73 9 4 66 )
60-72 1% 9 60 7; 26
66-78 7 % 9 66 78 28
72.84 1A P 9 n 84 30
18-90 AR 9 18 90. 3?
R4.96 17, 9 e 96, Je
90-102 Y 9 90 102 36
96-108 ] 9 96 108 Rl
102-114 8 ' 9 102 (3L} 40
108-120 8 Vi 9 108 120 L}
114126 8 Ve 9 14 126 “
120-132 8 Yia 9 120 132 46
123138 8 Y 9 12) 133 48
126-138 8 T 9 126 138 49
132-144 [ A 9 132 144 1 1]
138-150 8 % 9 138 150 L2 )

NOTE: Alihough cupols blocks and rotsry kiln blocks are manulactured
in duplicate sites they ore not Inteschangesble In most cases. Service
conditions diciate variations in physical and chemicel properties.

9” x 414" x 4"
CUPOLA BLOCKS

_“' . Fireclay
mh«. g Dimensions of s}l Blocks
‘ Outside Chord sppros. ... 9  inches

L) Redial Dimension . ... ... 44 inches
Height e 4  inches

Dismeter in tnches  Number of

Name ol Inside Chord Quiside Chord Blochs
Block in Inches in Inches Inside Quiside Per Ring
27.36 6, 9 17 36 $3
31-41 LA 9 n LA [}




STANDARD

STANDARD 9" x9" x 4 e, CURVEX CUPOLA BLOCKS

/"":a ROTARY KILN BLOCKS e P
k’/ . ‘;" Fueclay ( / 6~ LINING
‘ .' :!. Dimensions of all Blochs E—.(-j * ‘_ "
’};.3- Owside Chued appron. .. 9 inches - b \\‘J/" Fueclay
. Radial Dimension . . 9inches approx. 9” x 6" x 4°
4 . .
Thickness . s 4inches
' hi ia lach Number of i 3
Name ol Inside Chord Quiside Chord pone o e ;Tot.l'io Number of Pieces Required Per Rm'_
Bloch in Inches in bnches Inside Quiside §'er Ring " " - Ne '
o . N Y ha
48-66 6%y 9 [T 66 1) Diameter per Diameter pet _Dismerer per
54-72 [ B3 9 4 72 26 Inside Brichwork Ring [Inside Brichwork Ring | tnside Btn:t-?at Ring .
60-78 6')ie 9 60 1] 28 i e s 26
66-84¢ 7 Y 9 66 84 30 . . o
72-90 7 He 9 7 90 k¥ 4y 19 6:) e
78-96 7 Hia 9 8 96 3 e 1 e 20 6.6" 28
84-102 %} ’ L L) 102 36 o - . ar
%0-108 74 ’ % 108 38 .9 " v n 69 9
96-114 1"};: 9 96 e 40
102120 Iy, ’ 102 120 ) ¥-07 1 y-0" 1 r.o” Jo
108-128 ) ] 108 126 “" ‘g 'y g 3
14132 1%y 9 ne 12 46 ¥ 15 §-3 n r-3
. ¥-6" 16 56" 14 7.6 n
117-138 Ve 9 n7 138 L] e .
120-138 "Ne 9 120 138 49 7/ ) 3.9" 17 5.9 1 8.0 34
123-141 17y ’ 123 141 50 )
126-144 R 9 126 144 s\ '
132-150 13'!{., 9 132 150 53 CUPOLA TAP-OUT BLOCKS
lJ.'.S‘ 7" I 9 ". 156 s5 (one .ﬂd 'WO Ho'. 'ype') )
144-162 [} 9 144 162 s?
150-168 8 Y, 9 150 168 59 Name A D
ol in "
” 1 Rlock Inches Inches
)
CUPOLA SLAG HOLE BLOCK C. toA One Hole Type
‘e A- \ [)
Nome D Inside  Quiside 9 l L ! l [\ T-1-A 6'/’ I/'
of In Dia. Dia. gy T8 6le P
Block Inches  Inches  Inches - ,'r‘ T-1-C [ ] )
S1-A 1Yy st 60 ' T1-D 8 LE
S-1-B 2 st 60 1y, 44 T1-E Y, 1)
T-1-F $'% 14
MALLEABLE FURNACE . 'a Two Hole Type
TAP-OUT BLOCK i . !o T-2.A 4 v
9" nTY" x 7" ol T2.B W %
Tap-Out-1 with ¥4 Tep ‘:—ﬁ ? ' ;:_4‘, 9] pe T-2.C 3 1
Hole for Hend Ladles ~ Yo J T.2.D 1Y, A
Tap-Out-2 with 1° Tap . p' T2E ? 1,
Hole lor Bull Ladles s aYy T-2.F 3 $a




ALL-KEY BL
. A
by ST FURNACE LINING BRICK
10 o
Either
. [ {
N i c.:::. Ao A ?: et :
| A A Beich a2 p
5 o Commin PP e a7 e
. ' : ' [
T : i -a.; v v
<, n s »" ‘ " >
5% < Azuty u : g ‘ : :
> S~ . - C “ :
Ny " s " . o
n s
- b 1; " " . =
< ! “9 (11 "e i
[ A} :‘ l
3 LoF R F B
M : 1" :
" " y A " n “’
bl (A1 ] o iy "o
5, »> . Mo n . L
b aImiy - : : : :
Py B2nY . , B
\ N ; " " 5 7% 20)
PIECES PER COURSE : ‘." :':' ‘ :‘. :
1 " 122 ' . s
10 of Elver Whee et hes ..‘ '7 ” v :
Beick Ades : oy A ¥ ) m i; :
Course .2 Vo Beich A2 . : ; i . 7
= i '; cmer ! LY 127 (1] H
1y ™ [ B} . ] L : : i
4 9 . (1 BT [ 1} ’ : g ‘ : :
SR S B T - il
44 4 » " : m
10" 9% 4 6 " bot c — " m : :
140 0 ”n oy ‘ ; o x : : i
. % ' v ﬁ : :
?,' *» : vo ” u : g : ; ;h
:v bt " ’ n s m :’ o i ’;ﬁ
” q ? @ : - . n .
(B 9) (3] LY . o "2 m : :
0 by ] . " o : : g ;
". m ’: : ’ .- I a0 14
b w M : [1 148 4 14 )
» 'Y} 124 au n ; 3 ‘ ; :
e 90 9 / :‘ “ - : i t ” i
'S 90 td 4 l’ ot ; m . : :
] ') » 6 n' " " w : :
0 (] ;; "" ” ;; : :: 3 F :
LS : v :
; : H
“ o” : : : . :. 1o ? 10 PV
),_ [ 1) 2 no n " ‘| 2 ‘ ' : v
4. M) 2 n 10 m " 18 : : o
P % n Py ) 1] . p” : J :
' " L [ * 3 :
0 " " . P F : ' ?
EY I L " :' : ": i ¥ M
1o n ] ...' : ! f : , ’”
“ : ; . 107 ‘
? 1] " 20 W : : g ‘ : :
e . l
:.- o 0 ? 1 " n v mn . s ;“
8 ; ) - 4 * 7 o H ’
.H .’ : ’.. : . 0 2%%
w " [0 . : : ‘ 1
(7] 's e N ’ . . B “
: : 6: " : " 1y wo ]
™ 6 " e ‘ ) ""
: ‘ % . ) 264
s ¥ 1 . ) b )
g ey o X 2
- ' 69
210
ao
270




ELECTRIC FURNACE ROOF & DOME SHAPES

Brieie

[

9 KEY ARCH

§2° WEY ARCH

Dimension in inches

Mark
Wt A “ye g
HHR9 I ] 2% 2% 4
tirRa 12 2%y 2%u 2% 4
fIR9)) 2% 2% 2 A
tiIR9 21 2% 2% 2 Yo
v (IR922 2% ?n 2% | ]
(RG22} 2's 2 2 Vo
fIR9 14 2’ s ) 4
1IR9 24 2% V'w ] o
(RO 1 2%v 2% 2% i)
LR 92 2% 2% ) 1
tR9 ) %0 M 2 ]
Dimension in Inches
it
e ege ‘
IR 1) 2% 4 s
tIR9 12 2y 4
tIR9 1) 2 4
(“RrRo 21 2% 3, u
fR9 22 2 ¥
1IR92) 2 i)
EFR9 3 2% 3
£FR9 32 2% k] []
(FR9 1) 2 3
9 RiY WiDGE
Dimension in Inches
Mark
e e ogn
tFR12 1) k) 2% 2% S
(IR 1212 2y 2 2% 5%
(R 1212 2%n 2 ? 5%
Rz 2*n W 2% 5
(n1222 2%n ' 2% 5
EFR 1223 2% 2V 2 5
i >
—— [T
Mpih et .
g g [}
€EFR12 1)) 2% 5
" EfR1212 2% S
(fFR121] 2 54y .
IR t1221 2% 5 s
EIR 1222 24 S
fFR122) 2 S
12 /iy wiGl l 3 '

2

19w -

| k2] |

vV, Rivan

KSen

e

18"

1

|

e NEY ANLCH

Oimension in Inches

Mark
W g ey g
(IR0 29, Vi 2%
HR V. Ly 2%, 7"-:: 2 :
HIE$ 1y 2y, 2% 2 4
LRIV, 2y 2w, | Ja TV 2% 4+
R, 20 2% - 2% 2% L)
f1IR19.2y >y 2'» 2 LN
HERLY,24 24, 1%, ] 4w
M
Dimension in ) g
Mark n Inches
g g
Ry, 1 2 S .
URIP 2 2, 8 :
HRIZP 1Y 2 ‘s i
tHRIY, 1 2% 4
IRV, 22 2, LIN
(R1Y,23 2 4's

|

1, nivwiDGE

Dimension In Inches

Mark
DYV Y g
RS 1) 2"n 2% 2% -
tIR1%512 2%u 2''n 29 -
(RS} 2% 2% 24 -
Dimension in Inches :Izl
Marth  ——————
ey g [ M
ER 15 1) 2' -
(IR1S512 2" -
{fR15)) 2 -
b
1

15 REY wingr




TYPICAL FIRECLAY TILE AND SHAPES

sQuAnt oot TiLt

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

SHIPLAP TULS

Made in vasious sizes with
two sides lapped of 83

shown four sides lapped. \ /

S/1. 2 Shiplapped 2 sides Ny 4
S/L 4 Shiplapped 4 sides

MARINE DOILIR TILE

N
t BOLT TYPE
,u 2 ‘%u 2 ’%u

32 BOLT TYPE
9" l ‘| ” s 2%"

LOW OfF PIPR
srOTECION YNNG
4" MAX. PIPE SIZE
(2 to Set)

TYPICAL FIRECLAY TILE AND SHAPES

P &

3007 BLOWIR TILE

i

L |

S0ILIR DOOR ARCH TILE
AND SNIWBACKS
(3 pieces to sct for 16°, 18
and 20° doors)

SOILER ANCHOR TiLl Of
HOLDING TILE

D

SUSPINDIED REAR ARCH THE




STANDARD SILICA BRICK SIZES

Silica brick are produced in 9°x41,"x214* series and

9"x414"x3" series as shown in delail lor fireclay

brick

on pages 91, 92, 93 and 94 indicaled by asleri‘sks (*).
They are also standard in 9”x634"x214" series and
9"x6Y, 23" series, page 95, and some olher sizes as
shown on pages 97 and 98 which are marked by aster-

isks (°) and listed below.

Numbey Dismeter of Ring

Nome Dimensione Per Ring  Joside  Outeide
STANDARD 124" 3" SIZES M
Straight 12°24%°23° . .
No. §-X Wedge 12%:4%°2(3°-2%°) 604 u:-o' «:-o:
N:. ] ch.e. 12°24" .I(J"’? ) 303 ”'-0: 20'-0.
No. 2 Wedge 122445 "2(3°-2%4") 151 |o'.o. n’-o.
No. 3 Wedge 13°24% °2(3*-2°) 76 4'-0 6’-0
STANDARD 12"a 4" x )" SIZES
Straight 12°26"23° .
No. § Ach 12°26"x(3°-2% °) 15) 1n-o° n:-o'
No. 2 Arch 13°26"x(3°-3%4°) 76 s:-o: 6'-0:
No. 3 Arch $12°26"2(3°-2°) k1) 20 yo0
No. §-X Wedge ll'l"l(l'-)’/.') 604 46'-07 48:'0'
N:. [} WMIC. H'lG'l(J'-”é') 302 31:-0: 21'-0:
No. 3 Wedge 12%26°2(3°-2%°) 151 IO’-D i "‘-o "
No. 3 Wedge $2726"x(3°-2%) 76 40 6'-0
No. 1 Ke; 12%5(6°-514 *)x3” 151 22:-0: 24:-0'
No. 2 Ke; 12"2(6°-5")a3* 76 10°-0 17°-0°
STANDARD 12" s 923" SIXES
Btreight 12%29%23°
No. 1-X Wedge 127359°3(3°-2%°) 604 46:40' 4!:-0'
No. §| Wedge ll.l"lu'-l(,." 302 32'-0: 24‘-0:
No. 3 Wedge 13%29°2(3°-2%4°) (F1] IO'-O. n;o.
No. 3 Wﬁd(q 12°29°x{3-2°) 16 4'-0 6'-0
STANDARD 132" 42" x 3" Si21S
Straight 1314°24%4 " 03" .. .
No.LAch  13% 4% x(33%°) 113 83° 90
No. 2 Asch 13Y5°2415°2(3%.2'4°) $? 3.9 4 '6'
No. 3 Acch 13052414 %2(37-2%) 29 1’-6* 2°.3
No. 4 Arch 134 %414 "x(3%-1°) 11 044" 1’-1l°

=)

STANDARD SILICA BRICK SIZES (Cont'd)

Diameter of Ring

Number
Neme Dimensions Per Ring Inside  Outeide
STANDARD 132" u 4" 5 '’ SIZES
Straight 13Y,°26°23°
No. | Aech 13%5°26°8(3%-2% ") 151 1n-o0° 20"
No. 2 Arch 13%,°26°5(37.2%4°) 76 50  6-0°
No. 3 Arch 13%5°26"2(3°-2°) ]} 7'.0° 3y.0°
No. 1. X Wedge IJ'/]'IG'I(J'~1'/.'D 6719 $1°-9° s4'-0°
No. | Wedge 1314°56°2{3°.2%,°1 - 340 4'°9° 27'0°
No. 2 Wedge 13%4%16°x(3°-214 ) 170 10-3* 136"
No. 3 Wedge 13%°36°2(3°-2°) 85 46 6'-9°
No. | Key 13'3°5(6°-5")x3° 8s 137 13.6°
No. 2 Key 133°2(6" 4% " 123" S2 6'-0° 8'.3°
No. 3 Key 1344°2(6° 3%)23* 19 1) 6
STANDARD 13" 5 9" 2 3" SIZES
Straight 13%4°29"23°
No. 1 Aich l)/ “29°2(3°-2%°) 77 16°-6° 18’ 0"
No. 2 Asch 1) ;;'I"I(J'J'/;') 113 76" 9-0°
No. 3 Arch 13Y4°19%2(3°-2°) $? 30° 4'6°
No. 1-X Wedge lJ‘?'l9'lU'~3’/|" 679 51-9° s¢'0°
No. | Wedge 139 °59°(3°-234, ") 340 24°9° 270*
No. 1 Wedge 13¢ “x9%1(3°-204") 170 1.3 136"
No. } Wedge 13%4°29%(3°.27) 8s 4¢6° 69"
STANDARD 15"z 6" x 3" $IZIS
Straight 15°26°23°
No. 1- X Wedge 15°16°2(3°-2%°) 754 $7°-6° 60°.0°
No. | Wedge 15°26°3(3°-2%4°) m 27'-6° 30'0°
No. 2 Wedge 15°26°2(3%-214°) 189 1°-6° 150°
No. ) Wedge 15°26°x(3°.2*) 9 $.0° 76
STANDARD 15”3953 SITUS i
Straight 15°29°23° .
No. 1-X Wedge 15°29°x(3%.2%,°) 154 $7'-6° 60’-0°
No. 1| Wedge 15°29°x(3%.2%, ") an 76" 30-0°
No. 2 Wedge $5°39°2(37.24") 189 1°-6° 1507 .
No. 3 Wedge 15°29°x(3°.2°) 93 $.0° 76"
STANDARD 10" 2 6" 23" $I2E$
Straight 1826 23"
No. 1-X Wedge Il'l6'lu'~2'(.') 908 69°.0° 17'-0°
No. | Wedge 18°36°2(1%.234, %) 45) 3¥-0° 36'-0°
No. 2 Wedge 18°16°2(3°-214°) 227 150 18 0°
No. 3 Wedge 18°26°2(1°-2°) 11) 6'0°. 9.0°
STANDARD 18"+ 9" 5 3" 3i2e8
Straight 18%19°23°
No. I-X Wedge Il'l9'l(3'-2’/.') 90S 69'.0° 12 0°
No. t Wedge 1875972(3"-23,*) 453 3Y0° 36 0°
No. 2 Wedge  18°29°2{3%.214*) m 15°0° 8’0"
No. 3 Wedge 18°39°2(3%.2°) 13 6'-0° , 1907




OTHER COMMON SILICA BRICK SIZES

Number Diamecter of Ring

Name Dhuulou Pes Ring Tede Ouiede

" at =2 SITES

Strsight 9°19°2214° .
No. 1-X Wedge 9°29°x(2%4"-2'4°) 7 1367 u:-o:
No. } Wedge 9'-9':(1%'4( ") 9 4 6: 6-0°
No. 2 Wedge 9°219°x(2'45"-1) 1)') L) 73 ¥y9
™ u9'nd" SITES
Steaight 9°29°x3° .
No. | Wedge 9°29"x(3°-2%") 227 166" u:-o:
No. 3 Wedge 9°39°x(3%-2%4°) 113 767 9'-0.
No. 3 Wedge 9°29"3(37-2°) 1Y) 30" 46
13" 2 42" 22V SITES
Strsight 13%%24% 12 : .
No. | Awch 13% %2444 "2 (2 '-2’( ‘) 43 5:~0:
No. 2 Arch 139473414 %2(2045°1 )4') 3 [} : 2"6.
No. 3 Acch 13442444 "x(2'4 -1 %) 19 0'-6 V-3
VI 4Va" 2 3" SITES
No. 1-X Wedge 13'%4°4%437x(3%2% "1 679 51'9° 34'-07
No. } Wedge 13%5%3445%(3%-3% ) 340 24°9° 17.0°
No. 3 Wedge Ilﬁ'li “2(3°-2'%4°) 170 1-3 136"
No. 3 Wedge 139373404 °2(3°-2°) [ 46" 6'-9°
M 24" SITRS
Btraight 21°26°x3° . - ..
No. 1-X Wedge 21°26°x(3"-2% ") 1056 806" 84’07
No. § Wedge 21°26"2(3°-2%,") $28 386" 4707
No. 2 Wedge 21"x6°x(3°-204°) 264 17'.6* 21'-0°
No. ) WM[( 2)°26"2(3°-2°) 132 70° 106"
29 = 9" 2 3™ SIZES
Straight 21729"23” . . .
No. 1-X Wedge 21°39°2(3°-2%°) 1056 80°-6° 8&4’-0”
No. | Wedge 20°29°2(3°-2% ") 528 J9°-6° 42°-0°
No. 3 Wedge 21°29°2(3"-214°) 264 176" 21'-0"
No. 3 Wedge 2M1719%:(3°-2%) (B} 7.0° 106"

—-)

AN

FIRECLAY — HIGH ALUMINA
AND BASIC REFRACTORIES

Standard 9" x 6" x y”

Wedge Type Rotary Kiln Blocks

Inside Diameter ol Ring .
Name or Chard Number Number
Bluch No B Inside Outside per Ring per Foot
66-W-84 A 66 84 76 152
72-W-90 2V 1 90 {1} 162
18-W.96 Y, 70 96 86 (33
84-W-102 2, 84 102 2 184
90-W-108  2¥'%, 90 108 97 194
96-W-114 2V, 96 114 103 206
102-W-110  23¥, 102 120 108 16
108-W-126 ) 1T} 126 " 216
114-W-102 3 W 114 1 119 28
HI-W-138 3V, "? 138 (}]] 242
120.W-138 3 4., 120 138 124 248
126-W-144 3 1)y 126 144 130 260
132.W-150 3 ¥, 122 150 138 270
18- W.156 3 ¥y (31] 136 140 280
144.W.162 3 14 144 162 146 291
150.W-168 3 U 150 168 154 Jo2
156-W.174 3 14} 156 174 156 n2
162-W-180 3 %, 162 180 162 b}
168-W-186 3 ¥y 168 186 167 3
174-W.192 ) ¥ 174 192 1 346
180-W-198 3 ¥ 180 198 178 356
186-W.204 3 Vg 186 204 18) 366
192.W-210 3 e 191 210 189 378
198.W-216 3 Y, 198 216 194 Js8

NOTE: To lacilitate closing the ting and heying of wedge-type rotas

kiln blocks, split blocks of

both swo-third (13) end three-Quarter (V.‘

thichness are available. They are identihed ‘Nuh sumber followed

by the lraction to indicate thichness desired.
should be included lor eath tin

we {2) ol each of these
and are considered estrs pleces since

the ring count sbave is ftor full sise Dlocks. B 1he split blochs are

iacluded as pant ol the ting count deduct twe
the ring count and lout (4) trom the count per

*ﬂ tull olze blocks lrom
oot.




FIRECLAY — HIGH ALUMINA
AND BASIC REFRACTORIES

Standard 9" x 6" x 34"

Arch-Type Rotary Kiln Blocks

Inside Dismeter of Ring

Name o¢ Chord L Numbaer
Bloch Ne. S & laside  Outside per Ring  per Fool
60-A-72 b2y 60 7 64 83y,
66-A-10 23, 66 1] 70 9V,
72-A-8¢ 3 n 1] 76 TIPA
78-A-90 I Yy 1] 90 " 108
B4-A-96 -3 Y 1] % 6 114V
90-A-302 3 ¥y [ 102 9 129,
96-A-108 3 Y, 96 100 ” 129V,
102-A-114 3 I} 102 1 103 131
108-A-120 3 % 108 120 108 144
114-A-326 3 ¥y 14 126 1} 150y,
120-A-032 3 Vi 120 132 1ne 158y,
123-A-038 ) -}’.. 123 138 " 1610,
126-A-138 3 Y, 126 138 12¢ 168Y,
132-A-044 3 Uy 132 144 130 1131,
130-A-150 3 %, 130 150 133 180
144-A-156 3 Y, 144 156 140 1863,
150-A-162 3 4, 150 162 146 1949,
156-A-168 3 14 156 168 15 201y,
162-A-374 3 U, 162 .14 156 208
168-A-180 3 W, 168 180 162 216
174-A-186 3 % 174 186 167 222,
180-A-192 3 %4, 100 192 13 2303,
186-A-198 3 ¥ 106 198 1 2379,
192-A-204 3 % 192 204 18 i44

NOTE: Te lacilirate closing the rin,

and keying of arch-type rotar

Sile blocks, split blocks of both nnnhu (%) and three-quarter Wq‘
bloch sumber lollowed
the lraction 1a indicate thickness desired. Two (2) of ench of these

thickanses are available. The

[
Include

nchpded foc cach tinm
the ll.’ count above is for tull slse blocks. 11 the split
on part al the ting count deduct two

and are consldere

entea pleces since

blocks are

2) full slse blocks lrom
the cing count and four (4) from the count per Joot.

=)

CG——)

TYPICAL METAL CASED DOOR JAMB BRICK

c 4
v

%

A
Dimensions * o
Shape Number 2 3 oy Y
D) 12 9 4' 1 22
DJ 13 9 4 12 3
DJ22% 9 6% 3% 2'
DJ23 9 6Y% k1 3
DJ32% 9 9 6 2'4
DJ33 9 9 6 3
BS-115 2 13 6% 2% 2%
BS 1153 13 6% 2% 3
as 116 2, 13, 9 5 2%
8s1163 13% 9 5 3
DS 1812 18 6V 2% 2
0j18 13 I8 6Y 2% 3
DJ 1822, 18 9 5 22
DjI1823 18 9 5 3




BOF KEYS— FURNACE LINING BRICK

b {J 1] 82
183023 Ms6s3 21s8s3 L
Teper Koy Taper Key Taper
aite Yaper Koy Taper Koy
- l’: . P Py 5% -4 [ ¥ -8% [ =] [ ) [ = 1] - 4 [ 2] =%
- % - s & -
1o -5 B HE 2 8 = % n - 2 e -
- - - 38 52 - sl 69 -
" - 2 28 3 107 - 18 " - - 4 -
“.. - 20 29 2 110 - 17 98 - 33 85 49 2
- - ey 2 -
150" - n x R 1 oz 2 08 = % 7B -
3 - 7% 3% - 4 3% C 3 9 - “ 2 -
re - 78 38 - 110 7 13 10 2 o - P’ 85 -
9 - 74 4] - 109 9 11 110 -
- 4) [ ] -
e - - - 107 13 10 113 - 2 101 -
e S S - 105 16 s oae - u o % 0w -
- - 70 50 - 104 19 - . -
“. - 6 s - 23 s 123 - 21 10 - ¥ 9
_ - 3 0 -
170" - & ¥ % I+ T 3 108 -
3 - - - - 32 107 -
6 - & & - 97 SO o s * a0 -
9 - 62 66 - 96 35 - 3
- - 2% 113 -
18°0° - 60 69 - 94 e ~W“ “ "w WNNM - 27 116 -
3 - S+ I8 u Dol 1 o 132 - 3 120 -
9 - 5 79 - 8% 48 - 124 16 L] 13% - 23 123 -
- ? 138 - 22 126 -
19°90 - 3 82 - 88 Sl 123 19 - -
A B A - -
. - 1 as - - H -
M.. - wo 91 - 83 60 - 118 28 2 148 - i 13%
— ]
“. 4
BOF KEYS— FURNACE LINING BRICK
153623 191682 M8 2838 273613
naice Koy Tapor Koy Taper Koy Taper Koy Taper Koy Vaper
Dismerer - [ S 2 X 1N ' [% J € 1 ' [X X 1N [ 9 [N ¥ 1Y P T X
200 - 47 95 - ¥ 63 - 117 31 - 51 - 16 138 -
3 - a5 98 - 79 67 - 115 kL) - 150 k) H 122 -
[ - a 101 - 78 70 - 113 38 - 148 6 12 .35 -
9 - 42 102 - 7”7 73 - 112 4] - 13€ 10 I .38 -
210 - 4] 107 - 76 1] - 110 a4 - 145 12 10 15: -
3 - 40 109 - 73 [ ] - 109 a - 143 16 3 154 -
6" - 38 113 - 72 82 - 107 50 - 142 19 7 18? -
9~ - 6 117 - 7 88 - 106 LK - 140 22 L) 167 -
22 O - 1 119 - 68 [ 1] - 104 57 - 139 2% 3 16= -
3 - 33 123 - 67 92 - 102 60 - 13 28 2 16€ -
6 - 31 126 - 66 95 - 101 6 - 135 32 - ivo -
9 - ko] 129 - 65 97 - L o] 66 - i33 35 - 168 4
23 O - 28 132 - 62 102 - 9 69 - 132 38 - 167 [
3 - 27 135 - [} 104 - 96 72 - 131 4] - 165 10
é - 23 139 - 60 107 - 94 76 - 129 “ - 163 13
9 - 24 141 - S7 1l - 93 ” - 128 47 .- 162 H
24 0 - 2 144 - 56 118 - 91 82 - 126 50 - 160 19
3 - 21 147 - 55 117 - 90 85 - 124 54 - 159 22
[ - 19 151 - 54 119 - as as - 122 57 - 18?7 26
9 - 1?7 154 - 52 123 - 8?7 2 - 12} 60 - 1% 28
250 - 16 157 - 50 126 - 8% 94 - 120 63 - 154 2
3 - 14 161 - a9 129 - | 2] 97 - 118 66 - 152 3s
6 - 12 164 - 46 113 - 82 101 - 11?7 69 - 151 k)
9 - n 167 - a5 136 - 80 104 - 115 2 - 146 4]
26 © - 10 169 - a 139 - 4] 107 - 113 16 - 137 LH




TYPICAL COPPER INDUSTRY SHAPES
Standaid in Baslc

=
.

j-\ SIZE

'}’_l 13 x 4 x 4 Slraight

13" x 4" x (4" 3") Wedge
Wedee 13" x 4" x (4" 3%s"") Wedge
13" x 4" x (4"-3%¢"") Wedge

j\ 15 x 4" x 4 Straight

§5 x 4" x (4'°-3"") Wedge
15" x 4" x (4'-3/n"') Wedge

S wgthob

Steaght

e

~
P

15
13
12

“ x4

and
x4
x4
x 4"

; 4 Straight

x 4 Slraight
x 4° Straight
x 4" Slraight

18"
15
13
13
13

‘x4

and

x4
x4
x4
x4
x4

x (4" 3%1s’") Wedge

X (47-2'he’’) Wedge
x (4 3%') Wedge

x (4 I%e’") Wedge
x (4°-3%:°) Wedge
x (4 3") Wedge

18~

15

x 6
and
x 6"

x 4 Straight

x 4° Straght

" 16"

and

“ X 6"

x (47-3%1¢"') Wedge

x (4°7-3%"') Wedge




REFRACTORY CONSTRUCTION DATA WEIGHT OF SPECIALTIES — Concluded

I'ounds ol
Matersal per
Cuhic Fool of
Counsisuction

Estimating Refractory Materials
Condiion

In estimaling brick quantities for refractory con-
struction using standard brick the following nel amounts

As Shipped

"' < J Hear dd
s 7 2
PLASTICS

will be useful. Added allowances should be made for ex- NOJOINT Wt 10
pansion joints, breakage, cutting and mortar joints. NOJOINT tFine) Wet 140
. — = SHUR RAM Wet 192
Thichnces equited Numhes of Bixck
of Well L TRy LIS [ BT L7Aar) i CASTABLES
1 3q. ft. of weil "% Je6 AERDECAST |, iry 46
) oq. lt. of wall 3 36 ANTI ERODE Iey 10
1 5q. ft. of wall 5° 64 513 GUNCAST I R
1 8. ft. of wall v 18 107 LOW K ey an
. {3
::.‘.. 2; :'l:::: ".’7 :; : :f: ;' NARCO B F CASTABLE Dey (M)
Volunie of 1000 standard brick 58 6cu. ft. 70 deu. ft. :2::: I: :(";\’:4:' ::"' :'::"
. AN Yy
1 cu. ft. of hireclay bhrick weighs 120 140 pounds. NARCOCAST E S Dey 121
1 cu. v, of silica brick weighs 105-120 pounds. NARCOCAST E S, (Conrae) Dry 127
To allow a sufficient number of exies brick of standard sizes for NARCOCAST ES. (Fine) Dry 14
speedy and sound construction it is suggested that the following NARCOCAST E.S.-26 ey (R}
quantities be ordered along with the net amount, NARCOCAST 29 “" |:,r'
For Breakage and Culting NARCOCAST ) bry 140
Net Amounta Ratre Vieces NARCOCAST 12 iy LN
Up to 250 |o°'7 _ NARCOCAST 66 ey 145
i o0 57 c—g-J NARCOCRETE Dry ™
G S 3 NARCOHEARTH Dry 120
o NARCOUEARTH E.S. (Coarar) iy (K]
NARCOHUEARTH 24 bey 12K
NARCOLITE e HY |
N ,,”;:",';‘;",'. ol NARCOLITE 24 n.; i
Beand Ac:;::‘p'::l g::.l:m::i‘o:‘ NAIR¢ ;‘ ),N_ ey 127
NARCOTAR ey 1650
PLASTICS SUPER NARCOCAST Ihry 120
BLACK JACK Wel (H1)]

NARCAL 60 P . Wet 156 RAMMING MIXES
NARCAL 60 PG Wel 162 BERLITE Dry Ry}
NARCAL 70 I® Wet 15 CARO LINE Iiry 12
NARCAL 70 G Wet 162 FIRELINE Dry or Damp 115
NARCAL 80 ¢ Wel 179 1AL TO Dy ur l)ump "r;r,
NARCAL 80 G Wt 164 MAGIAM G §. Dy Pl
NARCAL 85 P Wet 1K) RAMAL H0 omp 175
NARCAL n'r\pG Wet . 170 HAMAL 10 G Damp “{4
NARCALBSH TP Wet 140 HAMAL. 1o Damp 1
NARCAL SO P Wel 190 RAMAL K5 Dry 174
NARCAL Y TP Wet 182 HAMAL ' “'y 192
NAHRCO 605 Wel K5 @:'J STEEL LINE Iiry 147

NARCOLINE Wel 145 :

NARCO SILICA PLASTIC Wet 12h GUNNING MIXES
NARCO SUPER 5% Wel 145 AFROGUN D 145
NARCO SPAR Wel (1)) GUNCRETE “:; '.||."




WEIGHY OF SPECIALTIES — Concluded

Pounds ol
Matessal pes

Cunditionn Cubst Fount o
Hear d As Shipped Counstiuciion
GUNNING MIXES. .
NARCAL 80 GUN Iiry ‘.‘_'
NARCAL #5 GUN ry ;'n
NARCO B F. CASTARLE 112 :..'.1»
NANCOUAST GUN 11147 ';7
NARCOCAST ES GUN (1137 N
NARCOCAST 92 GUN ey “.‘;
NARCOGUN AR Iy o
NARCOGUN O Iiry ":l
NARCOGUN Feah ey |14
NARCOGUN FCI-142 Iiry .
NARCOGUN MO ry '-"“
NARCOGUN 110 ey 1".0
NARCOGUN PI-345 bry ':“
NARCOGUN 24 ey ;
ARCOLINE G Dry lllri
zAN(Z()IJ'I'I’Z GUNNING MIX ey l":l:
NARMAG CM-18 GUN Iy !

Gunmingt ms guanithies do not
s lude rebound hoanes.

MORTAR ESTIMATE

From i te 4500 ﬁuumlu of wir-sel high tempernture mortas is sufficient
) lured W inch brick. . )
oo gl:::" L’::D.l::"l.l‘l’: pounda of hend set high temperature murtnr insufficient
» furd 9 inch hrick
© ‘.:'v::;'z'::lul?: :’:ﬂ p-:m'ud. ol lite ciay m sufliciend to fny 190 astnndand
9.inch brick.

&~

)

BRICKWORK CONSTRUCTION

Furnace structures requiring a refractory lining are
designed and constructed for the most efficient service.
To utilize good design, careful attention to refractory
construction is required. Such constraction is a highly
specialized and skilled 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 conflicting re-
quirements as (ar as is practical:

1. The strongest possible bond or tie acrom
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 casily
as possible and with the least disturbance to
the rest of the wall and

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

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

MASONRY BONDS !

On the opposite page are illustrations of some standard
masonry 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 asirtight 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 previous to the remainder of the furnace.
Under such circumstances a compromise is advisable
using three, four or five headers to 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 at regular intervals.




TYPICAL MASONRY BONDS

BRICKWORK CONSTRUCTION ,;(C_ont'd)

Expansion Joints

One of the important considerations in designing and
constructing furnaces is that the brickwork expands and
contracts due to heating and cooling. 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 verticsily.

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

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 fitting. This type also results in 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 movement of the “Straight’” type
probably outweighs any disadvantages.

In practice, expansion joints are usually constructed
to provide for double the expansion that will occur on
the frst heating. This allows for any accidental flling of
the expansion joints by mortar, dust, or materials
charged into 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.




TYPICAL EXPANSION JOINTS
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STANDARD SKEWBACKS

SKEWS BUILT WITH STANDARD BRICK

l'/,"w\ IS ‘W\\
. N

ARCH 4%4” THICK
Rise 23;,° per (1. of span
Skew consists of -
197 48" Side Skew 1%
2.9 48" End Skews Serice
1-9° Soap Brick :

ARCH 44" THICK
Risc 1Y4° per 1. of span
Skew consists of
3-9° 2. Inch Brick | 2'4 "
1-9° Featheredge [Serics

Skew consists of
297 48° End Skews 1%4°
197 48° Side Skews)g 3.
e 1-9° Sosp Brick |

for
" \\" | ARcH 9" THicK
\.‘ Rise 233" per 1. of span

SPEICIAL SKEWBACKS

w Iyt
"W,
@ H\ ' T
A4 k " Vs ‘ Wy
17y ™3
tor for

ARCH 4% THICK

ARCH 9 THICK
Risc 2° per Nt. of span

Rise 3° per 1. of spen

L1

NN
P
l’r
ARCH 97 THICK e e
Py

Rise 14 ° oee ft. of span




SPECIAL SKEWBACKS

For Arches with Iacluded Angle of 68 Degrees

tor
ARCH 4% THICK
Rise 1.608° per {t. of span

LY

El
. 17 AncH '" ek

Rise 1.608” per (t. of span

feor
- ARCH 1237 THICK
" Rise 1.608" per . of span

for
ARCH 13" THICK
Rise 1.608° pes ft. of span

SKEWBACKS IN FURNACES

. -
c ~) Skewbacks are masonry units with an inclined face
from which an arch is sprung. As illustirated, a single
special shape may be used, or a combination of standard
brick sizes may be laid up to form the skewback. The one-
picce skewbacks are stronger and are generally used for
arches of longer spans. The important requirements f(or
skewbacks are high strength 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 outward 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 channcls are held in place by buckstays generally
connected by tie-rods with provisions for adjustment as
the furnace temperature rises and fatls. If structural stee)
i3 not used, the sidewall must be constructed to receive
the entire thrust of the arch.

C‘_"") When steclwork 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 (wo commonly used methods which are
considered good practice for holding skewbacks.

SPLCIAL Saiwdack

c_—-_-_——»‘___s AT Surwasca




ELEMENTS OF ARCHES

KEY TO SYMROLS
8 Span uf sich

1 Rise of asch

R Outside sadius of sich
¢ - lusde radius of arch
T : Thickness of arch

A Outer arc length

s - Inner arc length

) - Central Angle

FORMULAS:
To find the rise when the radius and span are given:
Her Ys\4r- 8
To find the inside radius when the rise and span afe
given:

S 44
' - .n
s8H
To find the angle  when the radius and span are
given: S

Sine '+ =
rr
To find the arc lengths when the radius and central
angle are given:

Outer arc: Inner arc:

=~ R# 2%t O
Aw o o— a - ——-—
360 360
VALUES FOR GIVEN RISES PER IOO‘I.O' SPAN

Rve v Centrol Angle 0 D of* Skewhork
taches fnnde ® phidainudiatit OSSN PYYY LN s T TN TV B e
Per  Redive i Port of  Arc i Inner Arcs X is Y'is
Foot  Feclor  Degrees Circle Foctor Fector  Factor  Foector
ofSpan X 8 8 . T T
] 1.5402 371509’ 0.4051 1.0184 06606 0.3243 0.9460

e 12820 4744 0.1308 1.0287 08216 0.399) 09168
Wy 10628 S68 7' 0.1560 1.0412 09799 04706 0.8824
1.608 1.0000 6000 01667 1.0472 10472 0.5000 08660
13, 09301 6528 0.1807 1.0558 1.1352 05376 0.84)2
] 0.8333 13444 02048 1.0725 1.2800 0.6000 0.8000
P, 07604 82134 02284 1.0963 1.4351 06575 07534
2.302 0.7474 . 83°585° 0.23)) 10954 14656 06690 0.7433
3  0.7042 90°288° 02513 1.1120 1.5792 0.710% 0.7041
13, 06600 98°29.7° 0.1736 1.1346 1.7191 07575 0.6528
3 06250 106°15.6° 0.2952 1.1591 1.8546 0.8000 0©.6000

*Insde radius. inside arc. difference of outes and inner arce. 8 and y ore
obtained by multiplying the factor in cach tespective column with S or T,
whichever spplies

For 08 gucal showha b selrs pages Mo SR WY and H
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COMBINATIONS TO FORM A RING
WITH TWO SIZES OF BRICK

A - A rsdiu) brick used with a straight or another radisl hrick B
which turns a lerger circle than A. '

B - A straight brick or a radisl hrick which turns e Isrges circle
then A, both A and B lorming the same thickness of arch T.

T - The thickness of the arch {ormed by A and B.

C - The outside chord of hrick A.

¢ - The outside chord of brick B.

E~-The inside chord of brick A

¢ - The inside chord of brick B.

D - Given oulside dismneter of desired nug

d--Given inside dismeter of desired ring.
G - Quiside dismeter of ring formed by radisl brick A slone.
J -Number of bsick A 1o form 8 1ing of outside diameter G.

o . . .
e '.:li:fc diameter of ring formed by brick B alone if it is

j - Number of brick B to form a ring of outside dismeter g

% --Number of pieces of Lrick A, used with hrick B to lorm »
ring of outside diametes D

y~—ﬂumhu of preces of brick B, used with brick A to form »
ring of outside dismeter D

S—'l"oul numbes of pieces of brick A and brick B to form o
ring of outside dismeter D.




COMBINATIONS TO FORM A RING
WITH TWO SIZES OF BRICK

I. When both bhrick A and D are rad@al and outside
chords are equal (C = c) but inside chords are

unequal, ¢ ¢

xD xD

(1) S- - =-—
c

xd - SE

(@) y = - -
y ¢e -E

11. When brick B is a straight brick and brick A is

A - d
radial. €-e an 2xT  6.2802T
(3) X = - — @ e eem e

CE C-E

D - xC

[

4 y-

111. When both brick A and B are radial and both chord
dimensions of A differ from those of B,

(5) Cxicy = XD
(6) Exiey = xd

IV. When calculating a series of combinations the fol-
lowing formulas are convenient:
\

Jg—-D)
(mn x-=- -g_--—G—

i(D-G)
@8 y- ;‘_"6‘

€E——:

=

RADIAL BRICK FORMULAS

'Brip_s —
PR

- 1}
L34 -

[]

-' [}

e el

l

KEY TO SYMBOLS:
R Outewde radiue of tadie] ek

s Inewde arc of ciscle dype luich

A - Oulande arc of circie type beck d  Insule diemeter of ting loemed by
€ - Insule chond of cucle or wedge taihiel bwick
type bank D Outenle dismeter of ring linmed by
< 0“"';:' ':"'"‘ of ciscle v wedge g ::.‘:;o.:l':::‘:vﬂu. of hewch
type hen # Thete, the included sngle of brich
! — Inssde 1adius of radiel beach T Pi diete
S Tutel aumber of & given redial
FORMULAS: brwh requised 1o form o ring
rC rC 2xT xD xd
C = - S = . - - -
r+ T R C ¢ C c
fri The Rec C c
C - - - Sine!zH- or -— -
r r 2R 2
360°
H =
S

TABLE FOR USE IN DESIGNING
RADIAL TYPE BRICK

10 the outside churd of a radial birick is desired for 8 given numbier
of preces per ting, find the number of picces in column § and iultiply
the corresponding sine of the hall angle in column 2 by the outside
diameter of the ring.

I brick with an outside chord of approsimately 9 is desired,
find the diameter in column 3 that cumes closest 1o the desired out -
side diameter. Then multiply the corresponding sine of the half
angle in column 1 by the desired outside diameter 10 obtain the
sctusl chord. The number of pieces to form a ring will be found in
column |.

Na. of Do for Nou of e fue
Brick Sine of 9 Chord Bruch Sine of 9" Chord
10 Circdle  Helfl Angle  in Inches 1o Cucle Half Angie Inches
({1} o (2 1] [L}] (L1 th
S 58719 15 112 9 .34202 26 314
6 S0000 18 000 10 309012 19 124
7 41188 0 143 11 811 3t 945
8 38268 23 518 12 25882 4 77)

Table sontinurid s nest pagr




TABLE FOR USE IN DESIGNING
RADIAL TYPE BRICK — Concluded

“Ne. ol Die. for Neo. of Dis. le
Brich Sine of 9" Chord. Beich Sine of 9 Chued,
10 Ciecte  Holl Angle  in Inchre 1o Cucie Helf Angle in Inches
i (1] 11 (11] N [2]]
$? 05508 163 399
14 ' 22292, 40 446 58 05414 166 236
18 20791 4) I 59 0522 169 1Y
13 19509 46 113 60 052J4 171 953
1 &) 18378 48 980 6l 0s14? 174 B3y
1) 173068 51 818 62 05003 177w
19 164359 54 681 63 04985 180 542
20 15643 $7 534 64 04907 18 41
2 14904 60 386 65 04832 186 258
22 14230 6) 142 66 04758 189 155
13 136016 66 099 67 04687 192 020
1] 13053 68 930 08 04618 194 890
2 12533 71 810 69 04552 197 718
26 12054 74 664 10 04486 200 614
7 11609 17 516 n 0442 203 482
] 197 80 3719 1 04362 206 327
29 1812 83 248 12} 04302 209 208
30 104%) 86 100 14 04244 212 064
n T 88 939 113 04188 214 900
n 09802 91 818 16 04132 217 812
n 09506 94 617 n 04079 220 642
N w17 97 540 ] 04027 223 49}
33 08964 100 402 19 03978 216 415
36 08716 103 258 8 03926 219 241
» 08481 106 120 8) 03878 232 078
38 08258 108 985 82 03830 134 987
39 08047 138 84) 83 03784 237 844
40 07846 144 708 84 03739 240 206
T 07655 1127 SJU 85 03695 243 3N
'T 07473 130 4N 86 03653 216 440
4 07299 121 303 87 03610 249 307
“ 0714 126 156 T} 03569 232 171
4 06976 129 014 89 03519 55 030
46 06825 131 868 9 03490 257 880
L} 06680 134 730 9 03452 260 718
4 06510 137 633 92 03414 26) 630 _
49 96407 140 471 9 03327 266 S0V
0 06279 143 )3 93 [TERER) 769 K0
L]} 06156 146 199 95 03106 272 12
$2 06018 149 USH 9 03272 2715 06l
M E) 05924 151 9 97 031218 217 W19
54 0s81S 154 1N M ] 14205 280 811
$S 05709 157 646 99 03173 281 64)
56 05607 160 Si4 ) oM 4 m6 SV

9" x41," k24" 0r 134" x 41" x 214"

414" LINING — ARCH BRICK

ismetes

Numbier Reyquned Por Ring

[FY T Nee N 2 Nee §
ko h A h Ay Asch Strangin Tostel
[T ] 19
[TRN A 8 i N
(I 1? S n
T 1% N X
0 X} 1] N
[N [F] [§] 6
[N T 1 s 17
[ AR n (1] 18
(IO b U] n 19
[ bt [ ) n
| N ? 25 n
st 8 .2 13
(A % 4 .30 N
TR A i) n J6
18 ? 3s 37
1" 9° T Ja
1w n 3 19
e 36 S a1
. 0" 1] A I}
I Iy M 1S5 16
6" 6 1 19
2.9 23 Ju 5)
y. 0 9 18 $?
33 s 4" 6l
¥y 8" " Y] 63
Y. 9 8 60 (1]
4. 0° 4 68 17
43 16 16
4 6 16 4 80
s 0° 76 " 'Y
5. 6° 16 19 9%
6. ©° 16 13 11}
6. 6" 16 k1] 110
1. 0° 76 4 17
LS 6° 16 49 128
8. 0° 16 56 m
] 16 64 140
9. 0° 16 n 147
9. 6° 16 19 155
10°- 0° 16 L} 163
10 6° 16 94 110
"o 16 102 1a
1. 6° 16 109 185
1. 07 16 " 19)
A 6° 16 124 100
1y. 0° 16 132 208
. e” 76 139 s
d4 00 16 147 113
)




414" LINING — ARCH BRICK
9" xd4l,"x3"0r 131" x 41, x 3"

Numiwe Reguised I'er Ring

tande No ¢ No ) No. 2 No |
Brichwork Arew YOS Anh Arch Stroght Totol
0. 415° [} .. 15
[ - 14 1 15
0'- 6" 13 ] 16
0. ?° [k S 1"
0.8 n ? 18
0'- 9° 1] 9 19
0'-10° | 12 0
0-11° 1 It i
1. 0° [ ] 16 2
1. 1° H 18 13
1. 2° 4 F{'] b1}
1’ 3 q 1 26
). 4 3 k1) 27
L. 8" 1 12 24
1" 6° 29 29
1-.9° 23 1 n
20" 2 13 s
73 19 19 Ja
- 6" 16 25 41
2. 9" 1) Al 44
y. 0° 10 an 48
¥. 3 ? " 51
¥y- 6 3 1] 54
X-9° 51 52
4. 0° 54 6 60
43" 50 13 63
4. 6° 47 19 66
4.9 44 16 19
5. 0° 4 3 13
$. 3° 38 k1] 16
s 6° k1 4“4 79
§- 97 kY 30 82
6¢'- 0° 28 87 [1)
6. 6" n 10 92
7. 0° 16 L 1] 98
1. 6° 10 99 104
» 0" 3 107 1o
8. 3 13 i3
8- 6" (IR ] q 17
9. 0° 1 10 123
._’,_L“ - 11 16 129
10- 0° 13 b} 138
10°. ¢° \ (1}) 9 142
1 0° 1 3s 140
-6 1) ] 154
17. 07 L1 48 161
17°- 6° 1) S4 167
13- 0° 113 60 1”73
13- 6° 13 66 179
14- 0" 113 13 186

C—~D

(& 2"

414" LINING — CIRCLE BRICK
9" x 414" 24" 0r 9" k414" n 37

1hemeler

Number Requited Pes Ring

neule 43 L]
llu!u'i-nal ":ll'l' (’:?n I" é,l"l: a:l: "::t‘l‘t Totat
2:- 0: 12 . 12
7. l. 10 2 12
2:' 3. 10 3 13
2'- J. 9 4 13
-4 7 6 13
7. 8° 17 7 14
7:~ b: 6 ] 4
1" 7. S 9 4
2‘- l- 4 1" 15
3‘- 9. 3 12 ) 15
2-10 ? 13 [}]
2 11”* ! [} 16
J:- 0: 16 16
:'. ;. 14 1 ; 16
N 1) 4 [})
.)'- .). 12 S "
J' 0. " ? 1]
¥ s 9 9 18
3. 6" 8 10 1]
J:* 7: ? 12 9
J" .' 6 1) 19
J'- 9. 4 15 19
J’ |0' 4 16 10
¥ 2 8 20
4 0 20 20
4.- l: 20 [} n
4'- 1' 1] 3 N
4' J. i6 S el
4'- 4. 14 L} n
498 12 10 1
4:- 6° 10 12 2
4.- 7: 8 s 1)
4'- l. 6 17 13
4'- 9. 4 i9 23
:":"’. 3 21 24
. 1 13 kL)
i T T
s 2 . 25
s 1] 19 6 25
AR 1] 9 26
N s " 26
. 1) 13 16
T 17 15 27
51 10 " 1
s 8 s 19 2
S 6 22 28
107 . 24 28
2 16 18

Continued on neat pege




414" LINING — CIRCLE BRICK
9" x41," 524" 0r9" n 4" x 3* — Concluded

D

Number Required Per Ring

Ineide 1281 49 9 103 100017 130.129
Beichwork Cisrle Ciecle Ciscle Circle Clecle Totel
6 0° 29 29
(30 M 26, 3 29
6 2° 3 6 29
6.3 1] 9 30
6 9 19 ] 0
6. 8 16 14 1]
6. 6° 14 ] n
6. 7° n 20 3
¢ 8 9 2 N
6 9° ? 11 n
6'-10° 4 28 1
o-n* 2 n 3)
. 0 n n
A0 g 11} s 3
-2 26 8 3
7.3 3 1] M
7. 4 20 14 3
7. 8° 1 e 33
7. 6° " n 3s
7. 7° 1) 24 3
O ] 2 a6
- 9° s n 36
7°-10° 2 3 36
7-1° . n »
8- 0° » »
0 30 ? ”
e 2° 20 10 38
3 11 13 38
[ L g ¥ 18 s
8- 5 20 19 39
8. 6° 1] 21 19
2 18 2 ig
. 8 13 F1) 40
8. 9° 10 30 40
e-10° (] 3 “
(] I L 36 an
9. 0" ] 41
L 0 M )] (] 42
9. 1° 37 ) 4
9. 3" 34 (] '}
9. 4 30 " 9
9. 5° 7 16 43
9. 6° Y] 20 9
9. 2 20 24 “
9. 8° 16 18 “
9. 9° 13 3 “
9'-10° 9 36 45
10- 0° 45 4

44" LINING — 9INCH CUPOLA BLOCKS

Number Required Pes Ring

Dismirter
ﬂl'::'::nh A -] (o4 D K 4 [+] M Totel
14 o - ) 9
16 6 4 10
. L
1’9 1 n
2.0° . [ [ (2
3 . .. [k} 13
26" . . . 4 14
3.0° o .. [ 10 16
3.4 . 18 18
3.6" . . 14 4 18
4-0° S 15 0
43° a i
46" (R} | 22
5'.0° FL] 4
567 12 [} b}
’ »
6’0 9
6'1° 9 9




6” LINING — ARCH BRICK
126" x3"0r 13}," x 6" x 3"

Numbier Require.) 100 Ring

Dismiries
Insule N 3 Neo 1} No
Brcbhwo bk Arch A Avi by Siraighn lotel
70", 18 18
.3 93 6 4
.67 N 13 "
9" 19 19 48
3.0 26 15 -]
¥y 12 32 $9
3.6 19 R ] 57
3.9° 16 4 6
4.0 13 50 6)
43 9 5 66
46" 7 6) mn
49" 4 69 13
$-0" i6 16
$.3” il h 19
36" 69 1) a2
$-9° 66 19 85
60" 63 15 L]
6-3° 60 n 92
6’6" 57 R} 95
6'-9° 54 49 98
r.0° 53 50 101
y.3° 47 57 103
76" 44 63 107
19° L1 69 1o
80" s 18 13
3 38 82 "
86" n L]] 120
.9” 29 94 12
9.0° 25 103 126
9-3” 2 107 . 129
96" 19 "l 132
.9° 16 e 138
10°.0° 13 126 139
10°-3° 10 132 1492
10°-6° ? 138 145
10°.9° b ) 145 148
1'-0° 151 150
1ne’ 153 6 157
12°.0" 154 (B ] 164
12°-6" 1Sl 19 170

6” LINING

ROTARY KILN OR CUPOLA BLOCKS

9" 16" x 4"
o . Number Requited Per Ring
hameler
Inside 3043 3648 4230 4860 3464 6013 0470 Toiel
Brichwork
1:-6: [} [}
9 8 8 16
J:~0: 17 17
J'-J. | 10 1]
J‘~6. 19 19
J-9 9 1l 20
1:-0: 2l il
4"1. 10 12 22
4‘-6. 23 )
¢9 1) n kL)
5:-0: 26 26
5'-1. (L] [B) n
$-6 H ] 28
0678 7184 189 0494 90103 96108 102 1)¢
5:49' 16 1) 29
6’ 0: 3o Jo
6'-1. 18 13 R1]
6'-6. 3 n
69 19 (K] 3
;:-2: 34 34
; 16 19 s
7'-6: 36 36
79 " 20 N
e.0° 3 : R 1]
l:J: ) 1 39
8.6 .. 40 40
102-114 1e12e 133138 13314
108 130 12810 12¢ 128
89" 2 19 41
9'~0: 42 . 42
9'-1. 24 19 4)
9°-6 4“4 44
9:49: 36 9 4S
l0,-0. 46 46
IO' J. 47 .. 17
IO,»O. 49 . 49
1n-o .. 1 51




6" LINING
FLAT BACK ARCH BRICK

9* LINING — WEDGE BRICK
9" x 434, " 1 214", 9° 1 6%, " x 214" of
9" x 9" x 2"

Number Requised I'er Ring <
l'-.“ . . Numibeer Requireil Pes Ring
i [ BA No. t FBA. 7.8 Biiaight Dismetes
Beichwerk a8 (3547 3") 0 b atdt: ot i\ B. Bieaigh . No No I X
wer 906780357 37) 975670(3%,7 34,1 9ae"etY, Tolsl B".::‘:"". :}:l:, w,,..', w',.,., Forsinhs Totel
1., 26 ‘ , 16 73 57 57
1-6° ‘12 s 2 26" st " 6l
19" 16 ' : 79" a“ 0 64
30 30" ET) 30 68
3y »n 1 12
P ¥y6" 13 1] 16
:,_:. " n 1) 39" 19 6l 80
o $ 30 : 35 v o F] 70 8)
- n kT I & 6 8l 87
46" 9 91
. o 49 as 1 95
3"0. . s s 46 50" 85 1) 98
6 . 38 's 53 $.3° 83 19 102
4-0° 3 3 6l s’ 6" T 15 106
48" 5'9° 78 32 110
k] ] 30 68
6'-0” 15 TR n
i 61" ) “ 1"
5.0° , 66" n 50 I
| 5.6° :: i 76 69" 68 s 125
! : : 4 [} C ; am 70" 66 63 129
oryl SR AR -
" °' ] 53 9 > ) 13" 6 69 132
¢-6 n 60 16" 60 7 136
9
. 179" 58 82 140
’.0° no° $6 [T 144
. k] ] 68 106 8} s3 9% 147
7.6° ) n 75 "3 86" 50 101 150
0.0 . P " 89 8 107 155
P _ I 12 90" 16 iy 159
% 129 9.3 ) 120 163
96" 40 126 166
9.0° 2 9'9° ] ] 132 170
96" T 9 136 100" 35 139 174
1e'0° e 8 106 14 10°6° 30 15t 10
ot k1] 1n3 15t 1o 25 164 189
10°-6 . I m 159 106" 20 176 196
: 17°0° 15 189 204
' e 126" 10 202 1}
ll.-O' . Js 118 166 '.’:0: S 24 219
1 .- e 136 174 13-6° 7 21
12°-0° ) " 143 . (L] ) 0 17 7 4
12°-6° 3 sl 15" 0" m }] 249
. 151 189 16’ 0" }3) » 264
- ( 17-0° 7 2 179
13.0° &;’) 180" 1 61 194
» 18 158 196 - 19° 0° m [}] o
0° 0° m 9% 15
11°-0° PP} 18} 340
220" IEL 128 358




9” LINING — WEDGE BRICK
9" x4, 13", 9°26% " x3"0r
9" 19" x3°

Thie tabic can he used alpw fiw $31;7 & 97 8 37 arch Ik by sulintituting

No. 0. 2, and 3 aich brch e thie correspunding wedge beick

Number Requued T'er Ring

Dramet
Inside Ne. ) No. 2 No | )

Brickworh 'W«“v. N Wedge Wedlge Straight Totel
y-0* $? s7
¥y $4 6 60
3-6° 0 13 64
3.9° 47 19 66
40 4 26 70
43 L]] 32 1
4'-6° h 1] k] | 16
49 3 44 19
5’-0° b} ] 50 81
s'-3 28 $? 85
5-6° 25 $3 (1}
5'.9° 22 10 92
¢.0° 19 76 95
6-3° 16 82 98
6'-6° 13 1] 104
6'-9° 10 94 104
7.0° 6 108 17
73 3 107 1o
76" n (13}
7'-9° 110 ? 117
80 107 n 120
3 I 104 19 123
06" 101 3 126
897 91 bY] 129
9°-0° 94 38 132
9'.3° . 1]] 44 135
9'-6* (1] 11} 139
9.9° [ }1 57 142
10’.0* n 63 145
10'-6° 76 75 151
1°-0° 69 a8 152

SALA2 - 6) 101 164
17-0° 57 "3 170
17'-6° 50 126 176
130" 44 139 183
17'-6° . 38 158 189
14-0° Cy 1 163 195
146" . 13 176 300
15°-0° 19 189 208
18°-6" 13 200 214
16°-0° 6 214 220
16'-6° 226 . 226
17-0° 226 ? 233
17-6° 226 1 239
[ 226 19 248

C—=)

=3

9 LINING — KEY BRICK

9" nd4," x214"0r 9" x 414" 5 37

Nuwnbirs Requised I'es Bing

I imrnrter

Inaube No & No 3 N, ) Noe )

B hwink Ke) Kes Key Key Stragh Tenal
176" 2 7
0" 17 13 J
6 9 28 34
Yo R 18
re” 9 13 4
P 0 8 4
0" 13 38 sl
S0 4 s1 $s
s 3" $? $?
§ 6" $s ] $9
"o Su 13 6)
" 6" 46 2 6l
70" [T 30 1
76" ” T 76
8o 34 16 T
86" 29 $s 84
TN 25 6) [T]
96" 21 72 9

100 1 8n 9

o' 8" )3 T 10}

1no° 9 96 108

H' 6" 4 108 109

170 13 1

176" 13 s 18

1y 13 9 12

16" 13 13 126

1407 1} 1 1

14 0" 13 21 114

150" T 6 139

196" 1 n 143

1o’ 0”® 1) n 4

10" 6° 1y N 151

17707 114 42 158

17°.6° 1" 9 160

(L 1" 51 164

186" 17 85 108

b ™ 14 171

19 6° 1 6) 176

2 0® 1l on 181

206" 113 1 185

LM T3 76 189

N6 1 8 19)

7 0° 1 M 19

i o 1 88 01

LI 15 9 06

16" 1 97 1o

470" " 100 M

16 H 105 i

57T il 109 111




9” LINING — KEY BRICK
9° x6”" x2%,"0r9" n6” n 3"

Numbher Requied I'er Ring

Dy ter

lr':::‘:ci ”K"'.)" ':(.u’ ':("vyl Straght Tennl
1’6" 19 19
- 0° 17 H 1
- 6°. [} [l 26
¥y-of 16 19
Y. 67 n 2 ::
4. 0° 9 16
q°- 6" 7 1] J8
$'. 0° 5 36 L]
$'. 6° ? 41 ::
6-0° 48
6- 6° 45 6 1]
7. 07 41 13 ::
7. 6° 38 19
8. 0° kL] 16 60
- 6° 3 32 6]
9. 0° n 39 66
9. 6" N 46 10
10°- 0° n LY ] 12
10°- 6° 17 59 16

-0 1 66 19
1. 6° 10 12 82
12’- 0° 6 19 8s
12°- 6° 3 8s [ 1}
12°-10° 90 90
1307 L 91
13- 6° 9 4 95
14°- 0" 9 ? 98
14°- 6° 91 10 101
5. 07 91 13 104
15°- 6° L 1] 16 107
16’- 0° 9 19 1o
16'- 6° 9 22 113
17. 0% 91 16 mnm
17 6° 9 29 120
8. 0° 9 32 123
IR. 6° 91 3S 126
19. 0° 91 38 129
19'- 6° 91 41 122
20'- 0° 9l 44 138
10°. 67 9 49 139
n.ov 9l st 1492
- 6° \ 91 54 145
12'. 0° 91 LY 148
22'- 6° 91 60 151
23 0° 91 63 154
- 6" 91 66 157
4'- 0° 91 10 161
M- 6° 91 1) 164

~2%. 07 9t 76 167

NOTE: Inside diamcters Jess than & lect may require sppreciable
cutting and 8 betrer it can be obtained using 9 2 4, » 2% of # & &Y
8 3 keys shuwn on page 134

9” LINING
ROTVARY KILN BLOCKS 9" x 9" x 4"

Number Requiced Per Ring

Disneter
tnnde 4866 3410 I8 S68% 190 I8 84102 Teta)
Bruehwork .
40" 23 1
43° 1n 13 24
46 - 26 26
49° 14 [} ] a
5'0° 18 . 28
5'.3° [ 14 19
$'6° 3 30
5'9° 12 19 ]
6’0" Y] n
63" 14 e 3
66" M 34
6.9° 16 19 38
7.0° 36 36
84102 06154 108-12¢ $17-13%
%0 108 192 110 116132
7-3° 17 20 n
7-6° s - 38
1.9* 127 n 39
8'.0° 40 .. 40
8'.3° 7 14 41
86" 41 . 143
8'-9° 18 1] [} ]
9'-0° “ .. 4“4
9°'-3* 7 10 [}
9'-6° 46 '46
9.9 .. 48 48
120130 126-144 138-45¢ 150-168
123040 133-150 [TYNTY]
10°-0° 49 .. 49
10°3° R | 30
10'-6° st s
10°-9° 14 3 52
11°.0° $3 K3
1n.a° 2 30 T84
1°-6° 35 5S . ;
t'.9® n =n 36
1707 $7 $7
:2°-3° ¢ S8
‘267 59 - s9




12* LINING — KEY BRICK 12" LINING — WEDGE BR!@;K

12° x 6 l2'/;"ov 12°x6° x 3* 12" x 4%1 23", 12° 26" x3%or 12.’”!‘9- 3"
N ) : Mumibier Roquired Per Ring 9‘_) - Numbes Required I'er Ring
L4 2 No 3 No 2 No | Ne I X
Dctt.i"::'i .&:,’ N“",'. Straight Tital llc:-“h.-'-:h Weige Weilge Weilge &tll'f Sieaight Totel
10°.0° 76 4. 0" 76 ' 76
1067, n ' . ;2 467 69 13 8
1n-o* ‘69 13 8 s 0 63 28 L1
"n-e- 66 19 : s L s? 1} L)
12°-0° 3] ' - a8 6 0" Y} 50 101
ll:-o: 60 »n 92 6 67 44 63 10?7
13'-0° $? 3 , s 7. 0° 3 1s K 13
136 S4 44 98 7 6° K} | L : 120
4.0 ] 30 . 101 s 0° 15 101 126
1467 Ll 87 , 104 e 6 T m 132
15°-0° 1" 63 , 107 9. 0" 13 126 ' 139
'{'6' 41 69 . 110 9. 6" ? 138 143
A 7] 75 1 0. 0° 151 ; 151
17°0° 35 'Y . " 10 6° 144 " : 157
176" n ”" . 120 TR 129 15 164
u"o' 2: 94 . 123 T 1m 38 170
,; 3 10 12 s -
e u 107 129 s HE 3
i 1 1 132 ¥ o 1 7 : 189
1967 16 119 138 c . 1 6 107 HH 198
10'-0° 13 126 139 .-,-)
20"-6° 10 12 142 ' 14- 0" 101 100 201
n’.0° ? 138 143 14°- 67 95 113 308
2167 ) 145 _ 148 15" 0° 88 126 04
17°.0° . 151 ' v 15 6° 82 138 170
1767 . 150 3 154 16 0° 16 1S) 7
y.0° 150 6 157 16" 6° 69 164 _ 233
136 151 10 161 17 0° 6) 176 39
;:}:: 151 13 64 17°- 6° 57 188 143
250 151 16 167 TN si 201 251
25'.6° 151 1 170 I 6 “ 158
oy ' 151 1 123 19'. 0° 3 226 264
.. : 150 23 176 19 6° 32 239 m
.S, 150 28 179 20 0° s 11 n
07 151 n 183 20" 6° ‘ 19 264
22°6 151 33 186 . 0 280
e e i i
%67 : 15 " 192 — : !
29'-0 151 .“ 198 27 0 . 302 . , 302
19'-¢° 150 a9 198 7' 67 295 13 Jos
30°-0° L 151 m T 2)- 0 289 16 s
30".6° . 151 54 o 2y 6 20) 3 m
;::':: 151 9 208 3o ) 177 50 3
- . 151 60 2 - 4-6° 270 63 m
3°.0° , 51 6 o ;"-"'-‘ 25" 0° 264 76 310
376" . i 25 6° 258 88 . 346
313.0° 66 7
”,", . 151 69 220 26’ 0° 251 10t 382
. 150 12 2173 6 6° 245 14 359

Continued an neat pogr




12" LINING — WEDGE BRICK

12" x 414" x 3%, 12" 06" u 3" 0r 12" x 9" x 37

— Concluded

Number Required I'es Ring

D 4 e -
Iniclt' No. 3 No 2 No 4 No § X

Beichwork Wedge Wedge Wridge Wedge Streght Totet
27°-0", FIT) 126 365
276" O 11) 138 . m
28'0° 226 154 . m
8°-6" 110 164 . 384
29°.0" 214 176 90
29°-6” 207 19 v 296
30’-0° 202 201 40)
30°-6° 193 214 , 409
no’ 19 226 4as
‘-6’ 102 139 L}
370 176 152 428
32 6° 170 264 . 434
330" 163 m . 440
-6 158 289 . 47
34'-0° 158 J02 . 453
346" 148 314 , 459
350" 138 7 . 465
356" 132 0 m
36'-0° 126 352 . 428
36°-6° 119 365 . 44
37'-0° " m . 490
37-6° 107 390 . 497
38°-0° 104 402 503
38°-6° 94 415 , 509
39'-0° 88 418 . st6
39°.6* 1} 440 ) 5212
40°'-0° 11 452 . 528
40°'-6* 69 463 . $)4
a0 63 478 . s41
41'-6° 57 490 . $47
41'-0° S0 503 ) $S3
476" 44 si6 . 560
430" 38 518 ; 566
4)-6" n 540 ) 5713
440" 13 (13 ] . 518
44°-6" 19 566 . 588
45’-0° 13 578 . 59t
436" 6 (1] ) 597
46°'-0° 604 . 604 .
4¢'-6° 604 6 610
47'0° 604 12 616
47°-6° 604 te 621
490" 604 28 629
406" 604 n 615

SNOTE: The MNo. 1-:X Wedge is standasd in Silice Materials only. For Ficeclay

Material, in 1he cooe of diameters 32'-0°

combinstions of Ne. § Wedge snd

wee
Stsaight beick. The quamtity of Ne. 1 Wedge brick semaine conetant st 303.
The quantity of Straight ‘vich ls determined by sudtracting 303 from the quan.
ey gives in the columa “Tetsl.”

(3

1314” LINING — WEDGE BRICK
131, x4y, x 3. 13Y," 16" 1 3" o1
131, 59" x 3

Number Required Per Ring

n
'l!lnl't" No. ) No 2 N 1 Ne § X°
Brichwork Wedge Weilge Weige Wedge Stragin Tuiel
46" 85 : 8s
5-0° 19 [R) 92
_ 56" 12 15 98
6'0” 66 p L} 104
6 6° 6v 50 110
7.0 54 6J 1
7'6° 47 16 1)
8’ 0° 41 (] ] 129
86" 35 00 AR H
9°'.0° 29 (AR} 1142
9 6° 22 126 148.
10°.0° 16 138 154
10°-6° 10 151 161
11°-07 3 164 167
13° 170 170
e 167 6 173
12°.0° 160 19 1719
126" 154 32 186
13-0° 148 44 192
13°-6° 14) 57 198
1407 135 10 205
146" 119 L¥] m
15°-0° 12) 9% m?
156" 116 107 213
16°-0° 110 120 s 130
16°-6° 104 132 136
170" 97 143 242
17 6° 92 157 149
18°-0° [.}1 170 155
18°.6° 19 182 161
19' 0* 1 198 267
19°°6° 66 208 174
20°0° 60 120 180
206" $) 1) 186
n°'.0° 48 FEH 9)
2'6° 41 158 2??_
22°0° 35 10 305
2267 28 28) pIR)
23 0° 2 296 Jis
13 6° 16 308 324
4'0° 9 m 310
24 6° 4 kR%} A3 ))
24 97 J40 340
23'0° 336 7 343
15°6° 110 19 349
6°0° 324 n 359
26°6° Jia “ 3162
7' 0° 3 57 J6s
6 Jo0s 69 374

Conston -8 ssis e ol poge




C:luucd Number Reguned P'er Ring ' 13./2.. l'N'NG — KEY BR'CK

Ineid Ne. ) Ne. 2 No ) No I.X°¢ - -
Bti::w:tl W:du W:‘lc Wc.du ‘ V.ln)u Siseight Totsl lJ'/I- 6" x 2‘/2. or 13./3- 6”23

8’0" . 299 82 Jal

20°.6° 292 9s 187 . o . Numbiee Reausted Per Ring

’ - amelre
19'-0° 206 107 393 &-_) Tnanle Ny No 2 No |
29'-6 o 280 119 399 : Bihwink Key Key Key Streight Tinal
30007 B 137 wE 3
30'6° 61 148 " - b X o 1
an-o” 261 137 48 29" 25 ? ' Y
36 s 258 170 4128 o y 33
370" T 1} T v, 1o
376 247 195 ) N n ™ I
33"-0° 236 207 443 S e 18 3
313"-6 A 0 220 . 450 2 n 2
307 11} ] b)) r 11 40" 16 ] 40
306 W s 62 437 " 18 4
35°0° a0 s 168 v 1 H "
356 08 270 . ars 49 10 3 u
30, 198 L) ; T s'0” 8 18 46
36"6° 192 295 487 53° ! 1 b
307 186 08 494 56 . 15 e
376 179 M . $00 59 L L] St
' 07 . 173 31 . 11111 60" s? $2
367 ) 166 M6 ) $12 63 4] ) 54
39°-0° . , 161 358 . si9 66" 18 ] $s
396 . , 154 m . $2$ 69" 16 1" 3!
40".0° 148 38 L1 4]} ) 70" %) 16 59
106" 142 396 538 G—"‘-) 73 3 20 61
ar'.0° 138 409 , 544 . 16" I8 N 61
AL-6° 129 421 550 19" 36 18 64
42.-0' . 122 434 1414 80" 1) n 65
426 , n 446 $63 BN 3 36 67
40"

oo 1o 4359 569 86" 18 40 68
«'.o' . 104 471 1123 8.9° 16 44 10

" 98 484 L1 } ] e
44°-6° 91 497 588 33’- ;: :: ;;
45'-0° o 8s 509 594 6"

e 9.6 10 56 ]
cs'-o. . 19 $31 600 9 9° 16 60 - 16
16°-07 7 s €07 10°0° 1 64 n
46'-6. 66 547 . 613 1003 i 68 19
70 . 60 $59 619 06"
47°-6" . . sS4 $72 6126 1.8 H n "

or U 10°-9 5 1 82
""o. " S!S . 6]1 'l- 0- J '| "
4a.6° 41 $97 o 638 13" s 8s
49°-0° 38 609 , 644 6" H 2 1
49'-6 29 622 . 651 19" :: 3 :,
so.0” A 12 633 . [114 To"
50°.6° , 6 6 . 663 1107 85 s b
s"_u' i 10 660 ‘ 670 ”.'6‘ [ }] [ ] 93
i - 3 676 130 8s 0" 96
51'-9 - - , 619 , 679 116 a3 14 99
SI’-O: . .. BW k| 587 m 1¢.0° 8s 198 10}
576 : , . 619 9 688 " 8. s n 106

*NOTE: The No. I-X Wedge i stendard in i [ i i - M 109
:u::« el ::.;t: .::u‘_ %‘c‘q'::f:l:::.}l:&o;:l. ::difs'o-;?.:;'.'&'uﬁ:'.'t t::' l' '\z;:-'l.%: 15 6 8s 7 1

> 3 KE remeins 40. .
The quentity of Biraight brick is detesmined by ouhﬂu:lln:m!‘::‘”;::v:\’thc qu'.l'“l; u-l.: "o|.:»...';...':'|"|:|“ fess than & deer m.("..n"":::l'n:’:::"'p‘abll:

queniity given in the columna “Tatal'




13%3% LINING — KEY BRICK

13%° x 6" x2%," 01 131" x 6” x 3 — Concluded

Numbes Required 1°er Bing

Diemeter
Inside No 2 Ne 2 No 1
Brchwork Key Key Key Siraighn Total
16°0° [} Jo s
166" | } p2) tis
1r.o° . a5 36 (k]
17°.6° v a5 39 124
180" 85 [}) 128
19°.6° a5 46 [R1]
19°.0° [ 1] 49 134
19°-6° a5 s2 137
20007 [} 35 140
10°.6" [ 1] 58 143
n°'-0° [ 3] 61 146
M.6° 8 65 150
7.0 [} 68 183
22°.6° [} Hi 156
23.0° 8s 74 159
1).6" [ n 162
2407 83 80 165
46" 88 [ §) 168
13°.0° s LY 172
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9" ARCH THICKNESS — WEDGE BRICK
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Thie table can be uerd oloa for 13%, ¥ 9 8 3 atch brick by subwiituting
Nos. § end 2 erch buick fos the cosrespunaing wedge twick.
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Continurd on neut page

*NOTE The No 1 X Wedge is standard in Silwa Maserial .nl . Fot F ]

Material in the case of Auhyc with Spans over §11° 0", uc: (:mb::lh:;: .97
No. ) Wedge and Straight beick. The quentity of No. | Wedge hrick remeine
constent at 51 The quentity of Sitaight brich 18 determined by subtrecting

31 from the quantuy given in the column “Totel”,




12” ARCH THICKNESS — WEDGE BRICK
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- Y, 4.9 101 7 108
W-00 .y’ *. 0° ]
o ,,,-“. ., zs" o’ 101 8 109
-3y 25 ) . 101 9 1o
;:,- :. y. s. , 1.6 . 101 10 I
8 3. 5, 5. 9 . 101 n "

*NOTE: The No. 1-X Wedge le standard in Bilice M [
tesio .
=:"l'hw. cld.. :h.c.;.;: of ..A.c;l:‘c:ivgr Spens o;n.ll‘.o't". J-:ﬂ::m:;-rmla
. reig . ¢ quantily of No. | Wedge brick remei
constant at 31. The quantity of i ‘ ccting
$1 ltom the quantity :iv«u v: the E:;::::.?l"v‘:l:l‘.‘. determined Ly sburacting

")

1314” ARCH THICKNESS — WEDGE BRICK
134" x4, 03", 13," x 6" u 3% Or
13,° x 9" x 3"
1 608~ Rise Per Foot ol Span (60° Central Angle)

Number Requised Per Couree

(B

Span Rise .::lu:o No 2 No I No. BX°*

Wedge Wedge Wedge Totel
6 0" 91, 6 0° Y 3} 30
63 10 4¢” 63 26 S 3t
6 6" 10 3i¢” 6 6" s ? n
6. 97 107, 6. 9° 24 [ i}
10 1" 7. 0° n 12 3
.3 110, -3 n 1 35
6" 1 0l,” 6" )] 16 »
797 1oMy,” 19 10 18 38
80" 1 oli* 8. 0" 19 20 39
[ 10 LA I 8. 37 1] 2 40
[ IO S LA LU 8. 6" " 24 ]
9% 1 1Y, 8 97 10 2 '}
9. 0" I Y, 9. 0° 1 9 4
9. 3" 1 1l° 9. 3° 13 n “
v.o8" 1Yy, 9 6° 1 3 '}
9. 9% 1" T 9. 9° 1" 35 46
10 07 1T A4 1 0” 10 » "
10 3° U AT e )T 9 h ) 4
10067 1 4% W 6" 8 4 9
10°- 9% 1 5%, 0 9T ? '}) 50
LRSS S RO L1 P ¥ RO 'y 6 '] s1
L ACEE: B R TS § AN L) '} 51
A S A N S T R % 4 49 s
M- 97 16 %" 19 ) 1] 54
170" 1 1%,° 17 0° ? ) s
(5 R I LTS E S 1 5$ 56
17.404° 1 Y 17 44T s? 87
12 6 1 8%," 12 06° 56 ' 57
197 1 BRI 9 $S 4 59
1.0 17 ay,,” 1Y 0° 1] 6 60
1337 ¥ 98, 1y 3° 53 ) 61
136" 1 9T 1Y 6° L] 10 62
1397 1yt 1y 9° ] 12 63
14°-0°  1-10%" 14 0" 50 14 64
14937 raey,*  1e 3 9 16 6s
14°- 67 11 %" 14 06" 4 18 66
1497 13,0 e 90 9 20 61
15°- 0% 2. 01" 15 0° 13 ¥ 68
1537 -0, 18 )” 45 24 69
1S 6°  2-01," 15 6" " 26 10

Countinued un nest pege
SNOTE The No t X Weidge 1s standatd 1 Sitica Material only. For Fuecley
Matcrial in the case of Asches with Spene aver 12°4'4", ure cambinatiine of
No | Wedge and Straight brick. The quantity of No | Wedge beick remaine
constant at 37 The quantity of Stisight brich w driermined hy subtrecting
37 feem the quantity given i the roluma “Totel™.




1314” ARCH THICKNESS — WEDGE BRICK
13, 1 4%4" 23", 134" x 6" x 3" or
13% " 1 9° x 3 — Concluded
1.608" Rise Per Fool of Span (60° Central Angle)

Number Requued #es Courer

Inonde
Spen Rioe * Redive No. § No. ). X*
Wedge Wredge Straight  Toiel

18- 9° 2. 1%,° 15 9° 43 8 n
16°-0° 2. 11h,° 16" 0" " 1] n
16°- 3° 2. 2%, 16" 3 40 n 13
16°- 6° 2. 2T 16 6° 39 s 74
16°- 9° 2. %, 16 9° 3 » 1}
172 0% 2. IML” 7. 0 »n 39 76
17 3° 2. K, 173 36 1] n
1. 6° 2. 40" 116" 3s 43 n
10-90° 2. 4% 19 34 43 19
18- 0° 2°. 41y,° 1% 0° 3) 48 8l
18- 3 2. sig 18- 3 n 50 82
:: :' 78 ;,'.' 8. 6" 3 52 (3

9% -6 I8 97 3o s4 84
19 0° 2. o'ly,° 19 0° 29 56 8s
19-3* 7. olﬂ:' 19'. 3° 28 8 86
19°-6° 2. Py 19" 6° 17 60 87
19°- 9% 273" 19.9° 26 62 (1]
20°- 0° - 8%° 20 0" s 64 89
20 3° 7. 8% 201" 2 66 90
;:'. 6 7. l::,f,' 0'- 6° b1 ] 68 9

- 9% 2. 9MG" 20 9° 1 70 92
2-0° -9%° 1 0° n 7] 93
20N 3° 290%° -3 9 1} 94
:: :' 3'-10.2;.: 0. 6° 18 1 95

9% oMy, . 9° 1" 19 96
7. 0° -1 %R w0 16 (1] 97
- 3% g, w3 5 83 98
-6 Y. 04" 276" 14 8s 99
2.9 ¥.0%" 229 1) 87 100
2. 0% ¥ oM, 23. 0° 1 29 101
67 3. %, 2y 6” 10 9 104
24°-0° Y- 2%, 24 0° ] 98 106
-6 - 3IH%T w6 6 102 108
25 0° Y. 4% 250 4 106 1o
18- 4 3. 8 25 6° 2 10 112
- 0° Y. $'K.° 26 0° (1} 1 14
26°- 6° 3. 4'%,° 26 6 "n 3 e
7. 0° Y. MK, 2. o0° (3] S s
7. 67 - 034 26" 1 7 10
8- 0° Y. 9° 28" 0° H3 9 I

'NOTF: The No. §-X Wedge is standard in Silica Materisl only. Fie Fiseclay
Matesiol in the cose of Arches with Speas ovee 12°-4%3", use combinstums
of Ne. § Wedge and Straight brich. The quentity of No. | Wedge brick semaing
constant at 5). The quentity of Streight bewrk is determined by substracling
$7 from the quantity given in the column “Totsl™.

GEOMETRIC FORMULAS

The lollowing formulas lor areas and volumes
are useful 1n calculating relractory brickwork.
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CIRCUMFERENCES

¥y

AND AREAS OF CIRCLES

FROM %. YO 100

Cort Cruv
imnirtes froeme v Aven heasne tee frevin » Adre
Yt oy ooty 1 1S Tu8 19 648
'y 19K a7 Sty 16 10 10 62y
“ie 19605 M7 LA 16 493 21 648
‘a 270 0227 S'a 16 BRG 27 ot
't SHONS 027161 (1A 1729 ) 15a
LA RS540 9909 St 17 012 14 ASL
Yo [LIR}S 0610 S'te 18 063 15 967
e 11 1H04S L3 18457 27 19
e 1318 15043 :
A ) ST08 19648 [ 18 asv 28 274
Y 17672 24850 h'y 19 242 19 468
‘e 1 9618 Jonno 64 19 618 Ju 6HU
LU 2 1598 mn 6y 20 028 9
Ye 2 35m “ry 6'4 0 420 118
‘e 2§52 $1849 by 20.81) M
% 2 74m9 60112 6's 21 206 1S 188
i 2 9452 69429 £ 11 Sum naan
i 3 1410 78540 ? 21991 38 389
Wy 3 54 99402 M, 22 384 19 871,
1% J 920 1 12 A 2.1 41 282
1, 4« 19 1 4849 Y 23 169 42 718
1 4 N 1 7671 13 23 562 419
13, § 1ost 20719 %% 23 95§ 45 664
(BH S 4u’8 2 408) 14, 24 347 4711
K S 8908 2 1612 LA 24 740 48700
? 6 2812 3 140 8 5 1)) 50 263
1, 6 6759 3 5466 Al 2% 525 St 849
LA 7 Uhl6 191 8, 25 918 $) 456
1% 7 461} 4 40t 8'y 26 3t 55 048
2% 7 8540 4 ua) 1 26 104 Sh 748
2% 8 2467 5 4119 8%, 27 vv6 S8 426
1 8 6194 S 9196 at, 27 489 60 132
% 9 032) 6 49i8 8y 27 882 61 862
i ] 9 4248 7 06Kn 9 28 274 63 617
3 9 KIS 7 6699 9y 28 667 63 19?7
k1A 10 210 8 2958 94y 29 060 67 201
My 10 60 8 9462 9, 29 452 &Y 029
R17A 10 990 9 6210 9 29 848 10 882
13, 13 388 10 I 9%, 30 2)8 17 760
3y 1781 1 045 9 30 &)Y 74 662
W 12 174 1" 19 % 31 013 76 589
4 12 Sho 12 566 10 31 416 18 S40
"y 11 959 13 Jo4 10', 31 809 8y St6
A 13 352 14 186 10Y, 32 101 81 516
3 13 145 15 033 10, 32 594 84 S41
LA 14 137 ts 904 10t 32 987 86 590
4% 14 530 16 800 1034 33 319 88 664
Y 14 923 171 1, nm 90 76)
% 15 218 18 663 10% 34 168 91 886
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| Cod

CIRCUMFERENCES

AND AREAS OF CIRCLES

FROM %. TO 100

Cueum Cu.win
I hmnries feveme s Aves I heminetrg [ Avve
e 01909 LY 5 ts Ju8 19 615
' KN nn 77 Sty 16 100 20 629
" s (IR0} LA 16 493 1 649
‘e 49210 01227 5'a 16 ARG 22 691
" SHYNS w2761 $1y 17 219 23 254
'e 1H540 14909 5's 17 22 24 450
Yo CTTRES 07670 sty 18 063 - 25 907
'a [ RLY) 11048 L3 IR 487 27 109
N (IR PEL 15013
vy I S04 19645 (3 in Ks0 8 204
' 1 7072 24450 sty 19 242 . 29 465
Se TR ] JUnKn 1A 19 615 U 680
e 2 1598 mn 6y 20 v8 M9y
‘e 2 3502 4“1y 6% 20 420 REANNT 3]
e 2 §525% 51849 6%, WY M
1A 1 7449 (TR} 6y 21 06 38 188
i 2 9452 69129 (3 21 s98 nan
) 3 1416 78540 7 21 yyi 38 488
1ty ¥ 534) 99402 1, 22 i 19 8
1% 3 9270 1 2272 A 21 49 M2
1% 4 197 I 4849 1 2) 169 41 118
1 4 7124 Yy 6N My 13 S62 4 1
1% S 1081 2 0739 1%, 23 955 - 4% 664
(BN S 4u78 2 405) 1y, 24 3? 47 123,
1% S 894S 1 1612 1"y 34 740 48 707
1 6 2832 3 M6 8 25 13) S0 265
2, 6 6759 3 S466 A, 23 515 51 A49
A 1 06RO ¥ 91 L1 25 918 $3 456
1% 7 401) 4 4301 Ay 26 311 S5 048
1Y%, 1 8540 4 o087 L 1Y 26 1 Sh 74S
1% 8 2467 S 411y 8%, 27 096 s 426
1Y 8 6194 5 9196 [TA 17 489 60 132
___}96 9 03121 6 IR 8, 17 882 61 862
).' 9 4248 7 ObKe v 28 274 63 617
J'; 9 WIS 7 6699 9", 28 667 65 397
A LA 10 210 8 298 9ty 29 060 67 201
3y 10 60) 8 Y462 Y, 19 452 6y 019
1 10 9o 9 6210 93 29 845 70 882
J;, 11 38 10 30 9%, 30 238 72 760
A3 1t a 11 045 L IH J0 601 74 662
W 12 124 29} 9's 3 o 76 89
4'_ 12 Sob 12 566 10 3 a6 78 540
4y 12 959 1) 364 100, 31 809 80 516
LA 13 382 14 180 100 32 201 82 516
1A 13 748 15 03) 10 32 594 84 541
1A t4 117 1S 904 10Y4 31 9 Bb $90
4}. 14 530 16 800 103, 33 319 8K 664
A 14 923 17 10 [TA 33 12 9 76)
% 15 1S I8 66$ 10% 34168 91 886




CIRCUMFERENCES CIRCUMFERENCES

AND AREAS OF CIRCLES ) AND AREAS OF CIRCLES
— Continued — Continued
Cuium Cucum E.‘-'a Crium Cucum-

Diatnstes feseme Ates Diatncter ference Aree Diemeter fevence Arce Demarer fetence Ares
" 34558 95 0)) 17 53 4u? 226 98 23 72 287 418 48 29 91 106 660 52
(TLN 34 950 97 208 1y 53 A0 230 13 13, 72 649 410 00 29, 9) 499 666 23
.l./. M 3% 34) 99 402 |1I‘I. $4 1) 213 2 ,]',’. 13 042 424 S6 29'/. 91 892 671 96
n 357136 104 62 174 S4 SAS 27 10 23, 73 415 429 1) MY 92 284 617 N
n! 36 128 10y 87 1% 54 978 240 53 2314 13 a1 433 294} 92 617 683 49
1144 36 521 106 14 17% 55 371 243 98 1Y, 74 220 438 36 29%, 93 070: 689 10
1% 369¢ 1oa 1"y 85 763 247 4§ 13 % 613 4300 9% 93 462 . < 695 13
1A 37306 110 78 1y 56 156 250 9§ 2% 75 006 447 69 9% 9) 859 700 98
1" 6w 113 10 ] ] Sh 549 254 07 24 75 398 452 19 Jo 94 48 106 86
124, 18092 NS @7 184, sh 941 258 02 24 75 191 457 11 3o, 94 641, 712 76 -
1244 38 485 117 86 [L.UA 57 3\4 261.59 24Y% 76 184 161 86 304, 95 033 718 69
1223 38 877 120 28 Y% (YA Y 265.18 4% 76 578 466 64 30X 9S 426 124 64
115 39220 11212 18Y4 SA 120 268 80 1173 76 969 471 44 30'% 95 819 730 62
12% 39663 115 19 183, SA 512 272.45 4% 77 362 476 26 303, 9 211 736 61
12%, 40055 117 o0 18%  smous 276 12 4% 77 754 480 11 oYy 96 604 747 64
1% 40 448 130 19 187 59 298 279 81 LA (LY 485 98 307, 96 997 748 69
13 0841 13273 19 59 690 283 S3 FH 78 540 490 87 n 97 189 15¢ N
1Y 41 233 135 0 190, 60 0R) 287 27 15', 78 93) 495 19 Y, 9?7 782 760 87
13% 41 626 137 89 19'(. 60 476 291 04 25, 79 118 500 74 Ny, 98 11§ 766 99
13 41 019 140 50 194 60 860 294 83 . 254 79 718 505 1 Ny 98 568 173 14
13Y, 42 402 10 1 19%4 6) 161 298 63 c-,l"‘-‘) 5% 80 111 510 71 RTA 98 960 7179 3
133 42 804 145 80 19ty 61 654 302 49 5% 80 503 515 72 113, 99 153 785 si
n'/: 43 197 148 49 195, 62 047 306 315 15Y 80 896 510 17 N 99.746 91
13% 43 590 151 20 19% 62 439 310 24 5% 81 289 525 84 3ly 100 g4 197 98
14 43 982 153 94 20 62 8)2 314 16 26 81 681 $30 93 32 100 $3 804 23
|4'.', 44 375 156 70 200, 63 12 31810 160 81 074 $36 05 32y 100 92 810 S4
14% 44 768 159 48 20% 63 612 122 06 26'% 82 462 541 19 e 10 N 816 86
1434 45 160 162 M 203, 64 010 1126 08 204 82 860 546 JS Y e n 813 1
u% 45 853 165 13 20, 64 403 130 06 Y, 8) 152 5§51 $S 12, 10210 819 S8
143 45 946 167 99 20% 64 795 4 10 26%; 83 648 556 76 2% 102 49 831% 97
1430 439 108 0% 65ias )8 18 26%% 84018 562 00 J1% 102 89 841 39
14% 46 730 1713 18 0% 65 581 342 28 6% 84 4J0 567 27 32% 103 18 848 8)
15 47124 176 70 1] 65 973 346 36 17 84 82) 572 56 3 103 67 2ss Jo
15'% 47 507 119 67 M, 66 366 350 SO 7% 85 216 s17 07 By 104 07 86l 79
15Y 47 909 182 S 1Y, 66 759 384 66 Y% 8s 608 583 21 33, 104 46 868 )}
1534 48 302 IAS 66 Ny 67 152 358 84 A 86 001 588 $7 NHY 104 85 874 8S
15%: 48 695 188 69 A 67 S44 16 GS 21') 86 194 593 96 NY, 108 24 88} 4|
15% 49 087 19} 73 213, 67937 361 2M 7%, 86 787 599 37 1% 105 64 888 00
15% 49 480 194 8) 0y 68 330 371 54 1% 87 179 604 8) 3% 106 0) 894 62
1S% 4‘9 873 197 9) 0% 68 122 373 83 1% 87 572 610 27 Y% 106 42 901 26
16 $0 266 201 06 22 69 11S 380 13 1] 87 965 618 75 M 106 81 907 92
1644 SO 658 204 22 212, 6y SOB 184 46 8, 88 357 621 26 4 107 914 6l
16% S10S) 207 39 129, 6Y 900 388 82 8%, 88 150 626 80 )Y 107 60 921 N2
16 $1 444 210 60 22%, 20203 391 20 1 MY 89 143 632 36 43 107 99 928 06
1643 S1 836 213 82 21Y, 70 686 397 61 28'4 89 535 617 94 Y 108 39 934 82
16% $32.229 217 08 2234 71 029 401 04 8%, 29 928 64) S5 343, 108 72 941 61
16% $1627 220 3S 22Y, N a 406 49 8% 90 321 649 18 Y 109 17 948 42
16% $3 014 22} S 22% 70 R64 410 97 8% 00 714 654 84 Yy 109 S6 955 15




CIRCUMFERENCES
AND AREAS OF CIRCLES
— Continued
S Circum:

Diemeter ?::::: Ares Diemeler ference Aves
35 109 96, , 902 1) 4 126 83 1320 3
5% 1o 13 969 00 41 129 20 1128 1
Js% 110 74 9715 91 9"wY, 129 59 1336 4
353 mn 9R2 B4 134 129 9 144 5
JS% 1 s3 949 80 1A 130 38 1352 7
5% 1Hi 9 996 18 I twn tio0 8
sy, 123 10l 8 1A 11 16 1369 0
3% 11270 10108 % 1 0sS 1177 12
36 1310 10172 9 '} 131 98 1588 4
364 1149 10250 4%, 191 1393 ?
36! 13 88 103212 42'6: 13213 1402 0
36 14 28 1039 2 41} m 1410 3
36¢ 114 67 1036 3 41, 13) 52 1318 6
36%% 215 06 1051 S 42% 133 91 1427 0
36% 1S 45 1060 7 2% 134 30 1435 4
6% 11585 1068 O 9% 134 70 1443 8

? 116 24 1075 2 '} 135 1481 2
:1',' 16 63 1082 S 9y, 135 48 t460 7
31Y, 11702 1089 8 44 138 87 14069 4
» 17 42 10920 4% 16 1 1417 6
w{l 17 81 1104 8 Y 136 66 1486 2
1% 11820 1111 8 41%, 137 ¢S 1494 7
% N 60 1119 2 2% 137 43 1503 3
3% - 118 99 11267 43% 137 84 1510 9
k1] N9 38 1M1 “ 1386 ) 1520 5
38, HMe 717 a6 44!y 138 62 1529 2
wé 130 V7 1149 0 “Y, 139 01 1537 9
k137 120 56 1156 6 “% 139 4 1546 6
n'4 120 95 1164 2 4" 139 80 1588 3
k1A 131 3¢ NN - 44% 140 19 1564 0
k114 174 1192 43 140 39 15712 8
38% 122 1) 1186 9 4% 140 98 1581 6

2282 11949 6 45 13 1590 4
» :n 92 110213 457 14t 76 1599 3
123 100 45% 142 16 1608 1
12270 M 454 142 58 1617 0
124 09 1225 4 45', 142 94 1626 0
124 ¢9 1213 2 45 143 4 1634 9
1288 12400 5% 14313 164 9
125 27 1248 8 45 144 12 1652 9

1

$66 12566 46 144 S) 1661 9
::o 06 1264 S 46 144 91 1670 9
126 45 1272 4 «.'é 145 30 1680 0
126 84 - 1280 ) 6% 145 69 1689 §
127 24 1288 2 465 146 08 1698 2
127 63 1296 2 6%, 146 48 1707 &
128 02 1304 2 6% 146 87 1716 5
126 41 1212 46% 147 26 1728 7
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— Concluded
[TTRT Coonm
haun it fogoom o Arviw I dimineten Boasome Avca
7 12 oo 1149 ot LTI FUYY I
12 18 us 1144 2 h 191 I8 NI
ay [NLERT) 1188 S 0 17 92 N2
LA [(RLCT] 1702 7 il M G AT 0
A [N 1172 4 89 Wy AVIN 3
17?. 119 0 [RL1ERE ] [N mr a8 2
7% 150 b (R LTI ] (¥ I 887
41, 150 o e 1 ul IR a7
w e 17 2.4 )
m 219 9t NiK S
L] 150 K0 TR &
LTUM 180 19 [LIL A H] 223 08 498y 2
L1 LM 191 S» 1428 S 12 0 M Qs
AR Yy 1S 9 1817 9 1} 1 M 4188 &
LTV 182 82 (LYY AR 74 212 4 I
4,y 152 0 LY 133 R LY ] LRI
L3N [RX I 1860 5 16 P AL 3 N 4536 S
iy st ss LY/ ] n 23 90 40656 o
™ 1S 1718 ¢
79 I FL W] 490l ?
44 154 94 INNS 7 8y s n LUPIOAY
44', 1St 8 1hYS 4
[ LA 14 n 1908 ¢ Al 154 @7 Stsy u
[T'1M 185 12 191¢ 7 L] 157 ol LY L]
LU 1SS S 1924 4 LA 0 18 410 ©
"4y, 155 90 42 L2 Ml Ay sS4t o
"y, 150 29 1941 9 NS 7 0 St14 S
My 156 69 1981 7 Ho 270 I8 SHUA 8
LY nm SY44 7
N 176 40 HUNY ) .
S0 187 U 196t § A9 229 v (¥ 21
un M N [
St Lo 22 042 8 91 285 WY Hsul 9
LY In} 36 n 2 92 289 03 6647 &
s) 16t 50 2206 2 L] M0 6192 9
S HY 6S 190 1 94 ™S N 0419 A
55 1712 19 ms e 9s 98 45 s 2
Sh 175 91 2i6) 0 96 utl S9 7138 2
s? 1 m 551 8 97 e 13 9 8
1] 182 2} 2642 1 uR Ju? 88 15430
59 188 3§ 2714 0 99 M 1697 7
60 (X L1l M7 4 o 34 16 1854 0




t o 80000000 0 101100000 0 otLoo o L5c0 o ey st 1000
wﬂ“vﬂ. sten .~. T ._ www..“ oqo..mu 000°08Y'S 1 ﬂo.o;
o Cor 1999000 0 5000 0 1 oowo ﬁhooo " (11 woo
$C 8T 04,0000 0 $L1€0000 o $190 o 1 $ Sy sCote ¢
o o 9:£90000000 0 120000000 0 6CY1000 © 982200 o 1 08¥90000 0
0 006't 2988000 0 201100 0 sot ¢ (T St [{{X1} 1
tweiny Ll =TI puncg ) e naedony
I‘Qr
SINFTIVAINDT 1HDIIMm
B wmi ot g sl e mme  wmewn
2 »00 !
¢ um”._ n“ﬂqh ooun u vest w 2] “ vt » (00 o o3ncu o«.s"n
g L2100 T30 :

5 82 15820 © t18:00 0 989¢0 © szico o t 19850000 " -l_o“.u aw" nn
65< vey [ 1 o tor T *o9 s 08 111 X1 { e 9599y
ozt sz ot e w© st 8 62 $ :58 L0 O 1 et

[T&1] 61910 0 62£v00 0 189(0 0 TL210 0 t95S 0 C#120000 0 £8:1£000°0 1

swney [T voreny § A —_— Lalal i) P -mn..: T wog nY TR

SINTIVAINDA ALIDY¢YD) ONY JWRIOA
nwatse §T W013¢ §2 1 ove 009 :60°C RIX - 966 6051
It 9L e90°0v 296100 0 [ ore'» 09%°Co ove'TiL’e 0y
161 9¢8 19¢°8 TICT000000 0 9901000 O t . [T¥H Nt o
) i35C0000000 O 96120000 0 1nito t i 08260 0
0 912000 0 »6900 0 i 15v9000 0
968 1 = 9.0t = 0851 1
piex W g Syyay be ERETTEEN
SINGIYAIND3 vIuv ANV 3Dvians
£995000 4 1 T 9 [ I ave LY
$£681000 O CELse o t 4] 108 -on “-. o“ ﬁo.x..n.“ ““..-.v"o"
9510000 0 8:,10 0 SEEC80 o t $000% €Z ovs ¢ »20 0 01895 T
19000000 0 9C80100 0 208200 0 1£650° 0 1 to 100 ¢ -0t
1900000 0 916010 0 10920 O ite€ 0 o1 1 10°0 101
»129000 0 19€60 1 tsose ¢ Lt 6C 000°t o0t 1 100 ©
19 o 19 €60t €9 ont's 0L8°85 w1 101 000°t 1
11 pg prea 100 ¢ qyat 1t al 3 23 p [ws@ony
SINNVAINDI HiONDY
SINITVAINO3 HO $3718vL NOISYIANOD
. — .l.l.
1 ..
o J _
- L o bl v el bl wy w3 w w w o el Ul Dal
T (388,828 $85.523 $85.525 $85.525
H RSN $82235487% el 38»ij38s502:
£ FRRAZATI |2 |535233SR|a|ene25c3s]|3|88s328s8: .
S » * @ . - ) » A S e -
2 - S 3
= - = o s
- = = B . X
g it = S F # = = ES 3
- <%
z#| |2 X F & S g X & A f & F £
<=z 2 = = -
5
» W
M -3 v v . w w v v w (el " [l [
o k] Swl 2al ~ o~ ~wn e~ o wn e~ . n o~ ~ e ol
- 3 : $82.38% 2SS n=c2 2C8%s52 ] - muuunl4
- P - L ]
S P |5333588 |8 |2823333| 5 (8823853 |5 (8850888 |
Q ’ ° .
- 2 2 R
~
1| = & £ =8 £ F 2 F
23 M
2 | & & I & 3 &2 2 & 3 3 A g R
- = R *




CONVERSION TABLES OR EQUIVALENTS

3 i*j. Se
.asig 1Kk3g2a
3:8d | yagess |
N *000 i’._ % §
H 3 “*lown
: e
E = ane |4 3
e - g5
1y ?§§ . 332
s a > g.-—-o ;
L T ¢
- ’ =gl
A 2idls
;" 3‘! ¢=000
iiﬁ 23l
-
: .il. gﬂ
284l 288
-3 3!& ~ceca
12
35 =
Juy ..'.;.‘..‘353-
» "::.“,:': E
ak¥233%8t
000G
25 .
dysaeds 5
wl ¥ Jocceo-co
0
gla ) .sq o
% d “Eh-g,'.:"
¢ -
- ixkg ° gh"
& |3| % jeRemege’
ES: gg | 4 §§° 3
- oOOr . - .0—
§73°°258) MEged fadad
L T ~QOemO
- *
33,2
P §233§s
. 322—: ~som~o
8338-%4] bk w2 =
Lorocann| B _2=_,8
R i34 T3zt

McGraw-Hill Book Ce.,

permimion from Chemics! Eagineer’ }hadheok.i,‘c?

H. Perry Copy-ight. 1950,

J.

Tabia by
Rdited by

<
'EE-»--?L

!

Mear The saindw on 100 buasked lme s Sype teles bos dhe temproatue sithes snolegreee

TEMPERATURE
CONVERSION TABLES
By Albert Sauveur

Centagrtade 14 Fabvonhel whiebh ot 00 devsned (o 1cneeit ot the othes o ote

C. 3 [S ¥
17 K [ 12 (TS 11} 124 8
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167 2 50 1 1) 127 4
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15 0 {1 40 13 56 112 8
14 4 (] 24 e $1 146
1 e 1 “h 144 ] ] 116 4
133 ) a0 4 150 §9 1K 2
128 y 2 156 60 140 0
12 2 10 S0 '] 6l 140 N
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" 12 St & 172 (1) 145 4
106 13 $S 4 1 64 142 2
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TEMPERATURE CONVERSION TABLES (Cont'd)

By Albert Sauveur

100 100 Ji0
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I 100 012 20 §50 1Y
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66 150 02 36 600 "2
n 160 0 m 610 1w
n 170 KR1 ] m €20 f148
(1] 150 156 m 610 1166
(1} 1% 4 38 (11} 1184
93 200 k17 ] 4] 650 102
99 210 410 9 660 1220
100 U2 '1h) 354 610 1238
104 220 28 360 (1] 1256
1o 210 446 366 (1, 1274
16 240 464 m 100 1292
" 250 42 m 110 1310
" 160 500 s 120 1228
132 210 si8 J8s 110 1346
138 280 $36 39 140 1364
149 2%0 $54 399 150 1382
149 Jo0 $72 04 760 1400
154 1] $90 410 170 1418
160 320 608 416 780 1436
166 330 626 421 7% 1454
17 Mo 644 427 400 1472
m 350 662 412 810 1490
182 360 680 438 020 1508
188 70 698 44) 810 1526
193 380 716 449 o 1544
199 3% 134 454 850 1562
204 400 152 460 860 1580
210 410 170 466 "0 1598
216 420 788 N 0 1616
P11 410 806 m 90 1634
m 40 824 482 900 1652
2 450 842 488 910 1670
238 440 860 49) 920 1688
14} 410 878 499 930 1706
249 480 896 504 940 1724
254 490 914 $10 950 1742
260 500 932 1) 360 1760
266 T 950 st 910 1778
n 120 968 27 200 1796
m 30 986 $32 9%0 1814
18 540 1004 538 1000 1832
INTERPOLATION FACTORS

0 56 ] 10 In [ 0s
n b3 38 380 7 12 6
167 3 S 4 4 4 [} 14 4
n 4 112 s 00 9 16 2
118 ] 90 $ 56 19 180

G-

TEMPERATURE
CONVERSION TABLES (Cont'd)
By Albert Sauveur

1000 to 2000
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5§54 1030 1886 832 1330 2786
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511 1070 1958 854 1570 2858
S82 1080 1976 860 1500 6
$88 10% 1994 866 1590 2094
593 1100 2012 sn 1600 1942
599 1o 030 877 1610 2930
604 1120 2048 882 1620 2948
610 1130 2066 8ss 1630 2966
616 1140 2084 89) 1640 2984
611 1150 2102 899 1650 3002
627 160 2120 904 1660 3020
612 nro 2138 910 1670 JoJs
638 1100 2156 916 1620 3056
643 190 2174 T 16% 0NN
649 1200 2192 917 1700 3092
654 1210 240 932 1710 3110
660 1220 2228 938 1720 3128
666 1230 2246 94) 1130 Jt46
671 1240 2264 949 1740 364
617 1250 1282 934 1150 3182
682 1260 200 960 1160 3200
688 1270 2318 966 1770 Jne
69) 1280 1336 9 17180 32)6
699 1290 2354 977 17%0 3254
704 1300 2372 982 1800 nn
710 110 2390 988 1010 3290
;;? :;i: ;:gn 993 1820 308

6 999 10
;}; :g;g ;:1; 1004 ll‘: :;:2
6 1010 1050 3362
138 1360 2480 1016 1860
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160 :120 2552 1018 1900 3452
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82 ! so 2624 1060 1940 1524
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804 480 2696 1082 1980 3596
a 14% 27)4 1088 19%0 3ol
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TEMPERATURE
CONVERSION TABLES — Concluded
By Albert Sauveur

008 10 YUY
C. v R F. [4 L 4
1099 2010 3050 nIn 510 4550
1104 2020 3Inh8 1182 2520 4508
10 2030 3686 1388 2510 4586
His 2040 304 139] 2540 4004
i 2050 im 119 2550 40202
"wn 2060 3730 1404 2560 4640
Hn 2070 3758 j4t0 2570 4058
188 2000 3170 1416 2530 676
1143 2090 3194 1420 25%0 4694
1149 2100 I8 1427 2600 an
1154 2110 3810 1432 2610 4730
1160 2120 848 1438 2620 4748
1166 2130 3866 1443 2610 4706
"Hn 2140 b1 11} 1449 2640 4784
1"” 2150 3902 1454 2650 4602
1e2 2160 3920 1400 2660 4810
1es 21170 3938 1466 2670 4838
1193 2180 3956 (L] 2680 4856
1199 2190 94 §401 28%0 40874
1204 2200 3992 1482 2100 4893
120 2210 4010 1488 710 M10
1246 2228 4028 1493 27120 4928
1221 2230 4046 1499 2130 4946
127 2240 4064 1504 2140 4964
1332 2250 . 4082 1510 2150 4982
13138 2260 4100 1516 27160 S0U0
134} 2270 4118 15121 2170 suis
1249 120 4116 1522 2180 5036
1254 2% 4584 1532 27% 5084
1260 2300 “un $1518 2000 5072
1266 2310 4190 1543 2010 $090
tm 2320 4208 1549 2820 ston
12 2210 42126 1554 2930 5126
1282 2340 4244 1500 2040 Siee
1288 2150 4262 1566 2050 s$162
1293 2360 4280 157§ 2860 1L
1299 2379 4298 1sn 2010 sive
1304 230 4316 1582 2000 5216
1350 23% 42 1588 2% $134
1M | 2400 4382 1593 2900 $252
13 2410 4370 1599 2910 5270
137 2420 4388 1604 2920 S288
13 2430 4406 1610 2920 $106
1318 2440 4“1 1616 2940 $124
1343 2450 4442 162} 2950 5342
1349 2460 4460 1627 2960 5360
1354 2410 4478 1632 2910 $3Im
1360 2480 4496 1638 2980 $396
1366 24%0 4514 164) 29%0 5414
1A71 . 2800 4531 1649 3000 5412
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COMPARISON OF TYLER AND WEIGHTS OF VARIOUS

o

.

U.S. SIEVE SERIES MATERIALS
o N 1'ounde Pounds
TYLER STANDARD BIEVE SERIES® WS Serses &;—3 o podnie - phoants
Trler maohs Opening, Opening, D of sppwns 1Avg s . CAvg s
" mm wire, wn. rijuivelent
BRICK METALS
S PN 161 o m A RUY Buildng 8713 Aluminum 166 108
2 S0 8 192 1m Fuerlay 118 152 Brass, cast 523 $34
[ L] 148 1 Silwa 02 1S Bronze, 14% Sn | $SS
1 050 6 » 144 ; o Chirome 175 180 goppﬂ, cast, rolled 552 556
0 883 22 4 145 ‘8 0. Mugnesis a3 hrick or appes, rolied or "
) fused n furnace 162 170 | wire ¥ 1
142 18 85 135 " 1on, gray cast 438 44§
624 1S 88 120 g m. c';,t:ﬁ':nz lonse R0 90 bion, white cast 47) 482
3:: :': :" :g';' (,).S..lli in. Aluiminous, loose 90 100 :‘Wf:‘. “"'0:‘!'“ “?o:'u'
{1} HTSLE R cad, cay '
' FINE GROUND CLAYS,
n 9 423 2 dgin. . Lead, iolied M
SILICA CEMENT ETC Nickel 536 555
" 312 798 usa Yo in. e Clay g:; 00| Steet. cas o volted 424 390
k] 26) 6 nRv 070 9 265 in. g:'“"é we Liay s 83 T cant 455 459
3% m S 013 ons No. 3% slica Cemant Zinc cant 439 447
4 188 4 699 0ns No. 4 Magnesia Cement 7
s IS&: 3 962 0;4 No $ Chrome Ceinent 13$ OILS
i Grain Magnesite Crude 48 62
; i ] Fuel Ol
6 (1] 3 0 No. b a8 shipped) 3} ue
7 1o 2 794 0)2'8 No. 7 COAL AND COKE No 1 51 52
8 098 1 6 032 No. 8 .. Anthracite 87 112 No 1 $1 83
9 018 1 9n) 03) No. 10 G-:--) Bituminous 75 94 No ) 5485
10 065 1 650 03s No. 12 Charcoal 10 3§ G Bunker C- 60 6)
Coke 3 n asoline 4 4
12 0s$ 1 am 0 No 14 CONCRETE Kerusene LR
14 04 1108 025 :--. 16 Cement, stone, sand 120 155 Lubricating Ol 55 59
16 03190 0 991 [ F X} o I8 Cement, slag. elc 110 130 '
20 0128 1) 0172 No. 20 EARTH Ry N souio
L 0176 701 ur4l Ne. 25 Loam, dry loose 6] 76 Dulomite 175 178
20 0232 $89 0125 No U0 Loam, packed 85 93 Gianite 165 115
k¥ 0198 495 0118 No. 3 Loam, sofi, loose Gypsum 143 146
38 0164 1Y 0122 No 40 mud 90 108 B | ,nestone snd
“? 0138 st 0100 No 45 Loam, densemud 110 125 marble 165 172
48 0116 295 0u92 No. Su GLASS Magnesite 187 190 °
Caminon window 156 160 Punuce 40 S0
60 0097 296 0oy No. 60 Plate 157 16l Quaertz 162 16S
63 [ 1} 208 0072 No. 70 Contamer 152 159 Sandstone 134 162
80 0069 173 0056 No. 80 Lshoratory 136 140 Shale 162 112
100 .00S8 147 0042 :o‘ 100 Optical 113 507 Slate, American. 1178
18 0049 124 00318 0. 120 LIME Sospstone, talc 162175
K Mortar 190
150 004l 104 0026 No. 140 SAND
170 003 089 024 No. 170 8::?:' :::‘:' humps ;: Dry. loose 100
200 0029 074 [L1F]] Na. 200 Slaked 81 87 Dsy. packed 110
250 .0024 06! 0016 No. 230 i Stone, solid 165 172 Wet, packed 120
170 0021 033 0016 No. 170 eﬁl Stane. crushed 85 100 Gravel, packed 1] ]
I 1 1 0017 043 0014 No. 315 MASONRY WATER
400 .001S 0J8 00l0 No. 400 Gramte or lunestone 165 172 As ice 571
Mortar rubble 150 185 ALI'F 62 4
® Standerd In Refracsories Indueiry. Sendstane 10 147 At N2°F $9 8




GLOSSARY (Conl'd)

BUTTERED JOINT Mortar joint made by trowelling mortar
along the edges of the face of a brick, tile ur shape and laying ¥
without s complete mortar bed.

CLAY-GROO MORTAR - A relractory mostar made of ground
clay and grog for use in laying fireclay brick.
"

CORBEL--One or more courses of brick, esch projecting heyond
the one below it to form a support.

CORROSION OF REFRACTORIES - Destruction of refsactary
surfaces by the chemical action of external sgencies.

DE.AIRED BRICK -Brick molded of formed (1rom a mix which
has been subjected to & partial vacuum during the forming
process.

DIE—A mold used for shaping brick in a machine or 8 form (or
shaping an extruded column.

DIVISION WALL—Wall dividing sny two major sections of
furnace.

DOUBLE -SCREENED GROUND REFRACTORY MATERIAL
=~ A ¢elractory msterial that contsins a nstursl gradstion of
particle sizes sesulting from grinding or crushing and from
which particles coarser and finer than two specified sizes have
been removed by screening.

DROP MACHINE SILICA BRICK- -Silics brick (ormed by
dropping s quantity of s prepared mix from s considerable
vertical distance into & mold followed by slicking to size.

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

EROSION OF REFRACTORIES -Wesring away of refltactory
surfaces by the washing action of moving liquids.

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

FLASH MARKS - Discolorstion on the surface of a brick resulting
{rom the adherence of Ay ash or the impingement of a reducing
Rame during burning.

FLUX BIbCKS--Rc[ucIocy shapes which are used in contact
with molten glass in furnaces.

FUSION-CAST REFRACTORY Relractory materisl made by
fusing reflsactory compositions in an electric furnace and pourning
the molten materisl into maolds 10 solidify and form finished
shapes.

GLOSSARY (Cont'd)

GANISTER A densc, high sidica rock (quartzite), suitable {or use
n the manufsciuse of silica relinctories. Note Conlusion
soinctimes results from the use of this term because in some
parts of the United States it is applied 1o crushed fire hrick or
mastures of either crushed fire brick or silica rock with clay.

GROG Burned selsactory mulcrili. usually calcined clay or
crushed fire brick.

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

HEADER A brick laid in & wall on 1ts largest face with its longest
dunension at right angles to the face of the wall.

HEARTH AND BOSH BRICK -Fiteclay brick for use in himng
the hearth walls and bosh sections of a blast furnace.

HERRINGBONE BOND - Brick laid in an angulsr or 2igzsg
fashion, forming 8 herringbone pattern in the plan view.

HOT TOP A special refractory shape or construction which is
placed on lop of an ingot or casting mold to hold a quantity
of molten iron which will later flow downward to compensate
for the shrinkage a3 the ingot sobidifies.

INWALL BRICK Fireclay brick for use in lining the inwall
scction of s blast furnace.

JACK ARCH A sprung arch with plane, horizontal, outer and
inner suslaces.

JAMB BRICK A brick modified so thst the corner of one end
and side is rounded with a 1adius spproaimately equal to the
width of the brick.

KILN MARKS -licegularities on the surface of a reflractory caused
by deforination under load during burning.

LAMINATIONS - Planes or contours of weakness in 8 molded i¢-
fractory, which may develop duning the forming process.

LEAN MORTAR Mortar having poor troweling properlies.

NEUTRAL REFRACTORIES A term applied to relractories
which sre neither strongly bssic nor strongly scid, such as
chrome, mulhite, or carhon.

NINE INCH EQUIVALENT The volume of a 9754')%210,"
brick (100.25 cubic inches: which unit is used to express the
amount of material in 8 single shape, shipment, or period of pro
duction of reflractory materials.




GLOSSARY (Conl'd)

NOZZLE BRICK - A tubuler refractory shape used i u ladie with
s hole through which steel is tecmcd at the botium of a ladic,
the upper end of the shape serving as » seat for the stopper.

OVERFIRING Heuting to 8 tomperature sufficiet 10 vause
eithes pronounced deformation or blosting.
LN ]

PERMEABILITY -The propeity of aliowing hiquids or guses to
flow into or through & material.

PIOEQNHOLE CHECKER An arrangement of chucker brick in
continuous parallel horizontal sows, so that alternate courses
of bricks are pacaliel and intervening courses sre laid at 9
degrees to adjacent courses.

POURING PIT REFRACTORIES Relractorics used for the
transfer and control of flow of multen steel in ingot molds.
Note. -The materisls include ladle brick, sleeves, nozzles,
stoppers, hot tops, runner brick, etc.

RAMMING MIX- A reliactory material which, when tempered
with water, will have suitable properties 1o allow it to be
tammed into place to form s monohthic furnace hining and
which develops structural strength when subsequently heated
in the furnace. Note.- ‘Usually of s less plastic nature then
plastic refractories.

RED HEART A harmiess reddish core, sometimes found in fire
clay refractorics.

RINQ - The sound produced when two brick sre struck together
or when one brick is tapped with s hard object.

RISE--The vertical distance hetween a plane connecting the spring
lines and the highest point of the under side of sn arch.

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

RUNNER BRICK--A refractory shape having & hule or holes
through which molten steel is conveyed dusing the teeming of
bottom-poured ingots.

SCUTCH—A\hlnd tool resembling a small pick with Nat cutling
edges for trimming brick to the desired size or shape.

SECOND QUALITY FIRECLAY BRICK A trade term usually
indicating intermediate duly fiseclay hrick as classified by
ASTM.

GLOSSARY — Concluded

SECONDARY EXPANSION A characteristic of some fireclay
refractories (o develop permanent expansion st temperatures
within thewr useflul range 1 service Note A behavior not (o
be confused with the blosting caused by excessive tempesatures
which mpais the useful properties of a sefraciory.

SINGLE SCREENED GROUND REFRACTORY MATERIAL
A seflractory material that contsins a natusal gradstion of
particle sizes resulting from grinding or crushing and from
which particles coarser than a8 specified size have been removed
by screening.
SLEEVES Tubular reflractory shapes used to protect the metsl
10d which holds the stopper head in the valve assembly of a
hottomn-pouring ladle.

SOLDIER COURSE A course of brick Isid in a wall on end with
thew narrower side parsllel 10 the furnace wall.

SPRING LINE The line of contact between the inside surface of
an srch and the shewback.

SPRUNG ARCH An arch which is supported by shutinents st
the sides or ends only.

STEAM PRESSED BRICK Brick made by repressing blanks
cut from a column of clay from an suger machine.

STIFF MUD REPRESSED BRICK Sce steam pressed hiick

STOPPER HEAD A relraciury shape, usually made of clay snd
grapinte, which is a movable vaive head sesting on the norzle
hiick, the assembly forming a valve for the metal in bottom:
pouning ladles.

STRETCHER A brick 1a1d 1n » wall with its largest face hon-
tontal and 1ts longest dimension parsllel to the face of the
wall

SUSPENDED ARCH An arch in which the brick shapes are
suspended from overhead supporting members

THIRD QUALITY FIRECLAY BRICK A trade termn usually
indicating low duty fireclay brick, as classified by A ST M

TILE Rectangular refsactory shapes in sizes farger than standard

brck and usually typified hy thinness with respect 0 length
and width,

TOP BRICK Fueclay brick for use in hning the top section of a
blast furnace.

TUYERE BRICK A reflractory shape containing one or more

holes thiough which sir and other gases are introduced into s
furnace.
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Basic Brick 7thru 9, 48 thru 51
Basic Oxygen Furnace Lining Brick ____ 120, 121
BERLITE 12, 24,58, 75
BLACKJACK Plastic —— 16, 63
BLAST FURNACE, All-Key Lining Brick 108, 109
BLOCK PLASTIC 66

BONDING MORTARS

Air-Selting 10, 30, 54 thru 57, 84, 85
Heal-Selling 12, 30, 32, 57 thru 59
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Brickwork Construction 127 thru §30
Bvicltmlk. Estimating —— - 124

—-C -
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Castable 18 thru 23, 32, 67 thru 73, 86
CHEYENNE Montar e e e 12,58
Circles, Brick Combinations Required lor .. .. ... _ 139 thru 158
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Color Scale 1or Temperatures . . i = 202
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COOPER FURNACE SHAPES  _  _ .. ___ . __ 122,123
Conversion Tables
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open hearth and
Narco Refractories

Stepped-up demand for sleel has also stepped up the
service requirements for refraclories in existing open hearths.
And has placed a large premium on longer lime belween open
hearth relining.* '

NARCO Relraclories lor open hearths can be supplied in
a number ol chemistries lo give extended life in the bottom,
atong the siag line and in the rool where gases and high-
impingement llames corrode and erode the lining.

There are NARCO brick and shapes to expedite relining
any lype, size, and shape ol open hearth. Close control of
dimensions assures that NARCO relfractories can be laid up at
top economic speed. And that the relractories will stay firmly
in place for many more heals between shut-downs.

P
Narmag 60DBRC
WALLS

Narmag 608C
Narmag 6008C
Nermag 600BRC
SUBHEARTH
Narmag 908
Nermag B

NORTH AMERICAN
REFRACTORIES CO.

National City/East Sixth Bldg.
Cleveland, Ohio 44114
Phone: 216/621-5200

-

J

ITRICHY

il "
" NARCO

REFRACTORIES
for Steel Making

e Maximum life beiween relines

* Low relractory cost per ton of steel
* Products lallored lo every service need
* Superior wear resislance




3| higher-cost
refractories

More expensive energy sources . .. ever-rising hourly
rales for masons . . . skyrocketing steel-making equipment
costs . .. the need to increase productivity . ..
These factors combine to greatly increase your per-ton .
cost of making and processing steel. Suddenty, refractories
that promlise greater life expeactancy are economicatlly more
altractive . .. even when they cost slightly more.
With refractories that stretch out the lime between major
rebuilds, you Increase productive on-siream time. With
refractorles that stand up against the physicat and metal-
lurgical punishmént of new sleel-making processes, you
greally reduce the costly non-productive perlods required for
patching.
NARCO Relraclories can be supplied prompily to handle )
any process in your steel plant. Basic or acid. Blast lurnace
to continuous caster. Electric furnace to AOD vessel.

refractories
Y for electric furnaces

In the NARCO line, there are relractories for basic and
acid practices in electric lurnaces used for making steel.

We have developed relractories that have higher
resistance to the destructive ellects of basic practice. And
we have developed relractories to give longer lile in today's
ultra-high powered electric furnaces. Properties include
betier strength at higher lemperatures, superlor resistance
to impact and abrasion, thermal-shock endurance, and low
porosily and permeability. Together these properties can keep
your electrics on-stream longer between repairs and relining,
Iincrease your yearly tonnage . . . improve your operating
ratios, and prolitability.

Ditferences in zone-by-zone relractory service require-

ments call lor a varlely of refractories
to work together in meeting all the
conditlons. We can supply the
most suitable refraclory
for each area.

)

ROOF

Narcsl 70D
Narcal 858
Aamal 85
Narcotab
SIDEWALLS
Narmag 608C
Narmag 600BC
Narmag 60DBRC

SLAGLINE
NarmagB
Narmag 608 -
Nartar Pad .
wO-808
HEARTH
ALL-BRICK
Narar Pad
SUBHEARTH
Narmag 908
Narmaq B
P

i
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In argon-oxygen-decarburization reactors, unique faclors
cause unusual refractory wear problems. These factors are:
thermal shock from tlemperature variations, oxidation reduction
reactions caused by parlial oxygen pressures during argon
blowing, slag contamination at the hot face, high turbulence
during gas injection, low-basicity slags. Plus some unique
operating variables inherent in the A.O.D. process.
Obviously, the speclal conditions in the A.0.D. vessel call
ftor speclal refraclories to meet

these condilions. A number of

NARCO Relractories have been

created to deliver maximum

: relractory lile in A.O.D.'s and

keep your relractory cost

per ton of steel low.

e . [P D . €0

1
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NARCO has developed a complete lar"'l't.ily ol relractories

to meel the special needs and tougher environment of the
BOF. We have also accelerated our production and delivery
of lhese special refractories 10 make the mosl! of the shorler
downtime periods required lor relining a BOF. Our production
schedules and local warehousing for alt NARCO refracloties
lor BOF's can provide all your needs promptly.

CONE

Nsimag 6008
WORKING LINING
Narmaq 608
TUYERE ZONE
Narmag 608
RAebonded Fused Grain
BOTTOM

Narmag 608
SAFETY LINING
Narmag 308

.L . A Narmag €08
g ;LB;A 3 SEALS

"n‘;‘ PR 3 : Narcal 90P (plastic)

NARCO low-porosity 60% MgO direct bonded brick
(NARMAG 608) with an accessory phase of dicalcium silicate
has proved highly gatisfactory for use in most areas of A. 0.D.'s
operating in this country. Rebonded fused-grain brick may be
required above the tuyeres to balance wear. NARMAG 608
has shown excellent perlormance in withstanding the stirring
aclion during gas Injection, gas-bubble cavilation, varialions
in chemistry caused by oxygen pressure variations, lemper-
ature fluctluations, and slag/metal chemistry reactions.

There are ideal NARCO refractories for each zone . . .

vessel liners, hoods, tuyere area. and safely linings. Ask us for
racommendaltions thal have been proved in service in nearly
all the A.0.D. shops around the country.

‘.

CONE

~ Nartar BT
Super Nartar AT
Super Nartar AT-M
‘BARREL

" Super Nartar AT
Super Nartar AT-M
Nariar Pad

" Nertar 7

. CHARGE PAD

- Nartar Pad
Nartar 7
BOTTOM
Nartar B7
Super Nartar AT
Super Nartar AT-M
SAFETY LINING
Narmag 908
Narmag 8
Nartar Pad

Brick dimensional uniformity is quite critical in the lite
expectancy and endurance of a BOF lining. NARCO shapes
are true 1o size and {ree lrom warped surfaces to simplify lay-
up and deliver maximum service on extended BOF schedules.

For the newer Q-BOP furnaces, we have adapted ceriain
NARCO relractories originally compounded for BOF's.
Presently NARCO relractory matenals are used in all
Q-BOP’s in North America.

The performance and cost of relractory/ton of sleel.of
NARCO materials lor the BOF's and Q-BOP’s are highly
satislactory both technically and coslwise o steel makers
throughout the Western hemisphere.
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Two major applications for NARCO relfractories in con-
tinuous casters are the ladle and the tundish.

NARCO relractories with special characteristics have
been developed for the tundish applications. These relracto-
rles are compounded to have high resistance to; impact wear
irom the ladie oulllow, slagging, gassing, and the chemical/
metallurgical eflects of special continuous-caster-grade alloys.

- Ladle linings used with continuous casters are laid up
with NARCO high-alumina, expanding-type ladle brick. These
bricks have greater resistance (o higher tapping lemperatures
and extended holding times common In this type of service.
Their expansion characteristics provide tighter joints and
greater freedom from rat-holing.

e me H 1 H -~ -1 o lel ia
ciheir applicaticns in sigsi making

There are Job-proved NARCO Relractories for every spot
in the steel plant. In addition to the ones already discussed,
NARCO Relractories are used in hot-melal cars, and other
places where minimum downtime, maximum time between
scheduled repairs, and low relractory cost to steel tonnage
are important. .

Ladle stide gates and nozzles in chemistries to withstand
any combination of chemical attack, erosion, and physical
opening and shutting ol the gates are supplied by NARCO. We
can provide shapes and sizes to work perieclily with any ladle
gating system.

Call your NARCO man, or write us for technical advice,
speciiication help, and telractory dala.

o/

L

refractories
for blast furnaces

Demands lor greater blast furnace availabilily and a decision
by many sleel makers to eliminate stand-by furnace capacily
have greatly increased the importance of lop-

quality relraclories that will stay on the job

longer. NARCO researchers have developed

improved grades ol refraclories lo meel

} your demands. To help your masons lay

- tighter boltoms and walls, we can supply

NARCO brick of all grades true to size

and free lrom warpage:

i
. STOCKLINE BOSH
Mohawk BF Mohawk BF
Farbesr BF Nascs! 606
Narcal 608 Nasrcal 6081
. UPPER INWALL BOTTOM
Farber BF Mohawk
Mohaswk BF Farber BF
B LOWER INWALL - GUN REPAIRS
Y Farbes BF . Narco Blast Fuinace
Mohawk BF _Castable
Nsical 606

5 ‘ Narcal 6061

iy R Our NARCO line contalns a
full range of relractories to

3 operale longer, minimize wear
1 in all blast furnace zones under
greatly extended operation peri-

ods, and reduce your relractory

cost per fon of steel. These refrac-

tories have higher resistance to CO
disintegration, thermal shock, alkall at-

lack, impact and abrasion, and stag atlack.

The NARCO line includes brick shapes, castables, gun mixes, and
avariely ol mortars. Sloves are also an application where NARCO
refraclones have an enviable record of life, low cost, and maximum
operating service time, lop temperalures approaching 2800°F. We
also supply special silica brick for the new European-lype sloves.




Refractories
for
Cupolas

Cupolas impose some of the most severe condions on refrectones
of srw equipmert i ihe loundry The ielractory hes 10 wahstand &
comb of &b heal. thx i shock acsd ot besx slag
chemusires snd mechane ol siress. Added 1o Ihese are hugh velncdy
an blagl. spolly a% WnpNG: coused by ch hng becouse of
non undorm densay of the charge. and vanastons i fuyere design

Mo one relractony can be the snswes 10 sl these purshing varnables
m day 10-day loundrv operatinns snd maienals

NARCO 1anp » plete 1ange ol sel deveinped
and proved 10 work best at each kouble spot

Taphele Trough Ares  Well € Bottom Oharge Area
RAMAK RAMANK RAMAK P GUMCRETE
RAMANK P RAMAL 80G NARCAL 60PG

RAMAL 8%G RAMAL 85G  NMARCOLINE

Refractories

...for Ladles and Forehearths

Transles snd wnnoculaing ledies aie e adily kned with NARC() Hetiac10ies beck
tammung intaes plasins and casiables These have been developed 10 Give
masamum resistance 10 lhud ¢103:0n cheme of sllack and theimal shock Users
repon fonger w service e and less repaw downtume

Rrick Plastic Ramming Mia Castable
NARCAL 606  NARCOLING BLRLITF. NARC(K AST O
HARCAL 700 SHUR RAM CARON ivE NARCWUL AN 60
MARTARPAD MARCALGOMG  FIRELIY.

NARCAL 70

HARPH()S 0P

...for Anti-Pollution Systems

High lempetstuie entry areas on dust
collectors and furne 1emovel systems are
protecied lrom hest cottonves and high-
selocdy dust laden on impingement by
NARCQO relrar tory hnings The wide
vanwly ol avadable forms of refraciones
that can be brirk laved cast of qunned
peimits thewr use in ol 1y pes of hot spor
anti pollution svitems snd equipment

Coll on NARC() lot 1ehiactor 1ec
ommendstions as weit 83 {of sohubions to
unwsusl refrectory problems equipment
npersuons. and «ag  hemistiies Ash your
regionsl NARCE) sales 1echnicran Or
wine of phone us

NORTH AMERICAN
REFRACTORIES CO.

Hanna Budding
Clevelnng Ohn g4118
Phone 216621 9200

o EUIA 1 comany
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Refractories for
Aluminum Furnaces
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NEW REFRACTORY FROM NARCO..

NARMAQ $08K-C delivers longer e In the burning 2one.

Thie petented refrectory wes developed by NARCO research o
meet the requitemaents of Portiend coment producers 10r 8 dasic Hings
et wit provide y Ionger g rone ite

NARMAQ 608K C refractory i 20% loss potous then mosl duect-
dond brick M3 urvque combination of properises includes chemicel
compaladidity with the kdn leed. produces laster clnher cosing tor-
mation improves fuel ulhizelon This mekes the timter cosling more
sleble comdined with the 1ac) thal 1» most cesas. Ihe chnkar costing
con de removed from Ihe fner with minwmum demage 10 the surfece
of NARMAG 808K-C relraciory

NARMAQG 808X Cs 20% lower porosily reduces penelretion o'
the relreciory potes by eivellen end aullides H eiso holds Ihermel
dimennionsl changes 10 & minimum, resvitng In less chenge in re-
lraciory microstrucivie 81 elevaled process tempetatures [The tend-
ency of thiy product 10 spell dwring ovlages 18 olso less then with
other Desc drich )

Chemicat compelidiily of NARMAD 608X C with the feed in the
buining tone e asceitent Thig prevents the development of en overly
dense stiucture in Ive tefreciorny hot tece Mot con cause undesradle
spating during ouvieges

Higher sirengthe ol refreciory opetaling tempersiures grestly
mptave the steuctucel sledldy of the refreclory st masimum kil tone
femperatvies N sleo Improves the resstance ol Me retrectory to
mechenical 1013r0nal 91103308 0et up M Liln and Hner during roletion

for ros, snd Inng recommendetion
on our M-.ll NARMAQ l)lK-C yin oM pey. coll
yout NARCO sales/sefvice representstive

OUR SERVICE EQUALS OUR LINE . . |

Techricol Services When you need
NARCO Techricel Services siall wilt provide them p-omp!ly usmg he iale

R
17'S COMPLETE!

rents 10 the tlete

vetopmants in rehiactory lechnology and the .
ol 1he arl ay thelr beses I youry le on umque p
01 aven develop o apeciel reireciory to

search wilt prowde urque enswere
meel YOur need

Quatity Conirel Lab: Unllorm edher-
ence to chemicol and physicel speciii-

Hem. NARCO ref 0.

supplement your own 10y-Up Clews OF
masorwy contreclors in getting the job

cations 1 carelully ! d by
reguier. sialisticplly-delermmed pro-
duction line tasis of st NARCQ retise-
fory melerisi in our own Quallly
Conirol Leboratones NARCO else rune
fesis under condiions hat pereilel
your Own opersiing environments

Flold Service Stafi: in the sclus) instel-
fehion of rehiaciory materisly in com-
merciol kilns, the NARCO Fiold
instalishon stal cen meted NARCO
monolithic specietiy 1efreciotieg 10

£ )

Zr\
-

done quickly and propetly. Owr stelt
con siso pravide supervisory gasist:
ance (ne yout crews when urwsaual lay-
up 19 tequwed or new mMmalerisle ete
beng Instsited
Engineering: Engineeting essistance
ond loy-up drawmngs lor ol perts ol
your hin and He euvalliaries ere avel-
able when you srequite them
¥ yow don'l find whet you need
in hie cofalog. phone ve

(

NORTH AMERICAN
REFRACTORIES CO0.

Nalonel Ciy/E est Sisth Bidg
Clevetand, Ohio 44114
Phone 216/621.5200

'\
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Reduce kiln
operating cosls
and downtime with
the NARCO Family
ol relfraclories

. hoep production uvp
hold mantenance cosle down . . . Use

onergy Mmore elficiontly . jeduce un-
produciive downteme . mahe & pioff
mainisin coment qualily and
undormdy
A refractory for every nevd
The NARCQ tine of coment hin te-
fractones was desgned 0 meel ihe
e Ih l. . and me-

The Poriand Cement v
currenily tacng 8 penod of 160« tech-
nologcsl chenge Ensrgy o scerce
Ang gapensive At ihe seme time. there
18 ever-NCIesing emphass by Dudd-
819 and QOvVEINMOnIS On MOl Predic-
1able. repeatadie pertormance by he

< L for p 9
sstvice lile in each 1one of your hin.
We oller one of the mosl complate
tings of relractones avedadie 10 the
Porviand cement mdusiry

NARCO refraciory 1eseaichers a9
noY g ON thew ech Now

coment in producing top-
grade concreie.

Hughet 1 atas tor shiled Masons mase
1ebecning aven more cosity The ralre
between teliaciory Cosl BnG 180T (108
now Makes i wisd 10 buy Delter telrae-
10108 «dh longer hle eapectancy, Ve
100uCING 1aDO! COE by 100UCINg M
rmumber ol hin ouleqes

You ste slivgghng with sn unususl
combinalion of opersling crHcum:

of 1etraciory

e beng & ped m a 9
progiam 10 heep NARCO number one
n quebkty

Lot our hin reltaciory angnesi help
you selec) the mos! suiteble NARCO
products 1oF your partcuter hin, fuel
OPeraling Procedures. 1aw melenaie,
snd ond producis We can help you
keep your hdn running Ionger between
1elraciory-tetniod oulages

e et e = e v w——

Dry Process Kiln

NARCO REFRACTORY
SELECTOR CHART

FOR ROTARY srhy
CEMENT KILNS i

Lol ]

Fiom leed end 10 nose ning, sny hiln
cen be hned with the \ghl NARCO
telraciory shapes or cestebles o fully
ptotect 1he slructure. produce more
coment wiih lass downhme lor 1elraciony
1opairn ond use preciove fuel af manimum
BTU stliciency.

The complere line of NARCO matetsls
for hing 1 bed in
secions of i cotalog. Indas labs will
hotp you turn quickiy o the selechone
thal sre recommended Tone-by-10ne 0n
thase kiln disgrame.

For specic recommendsuong and

to X . please coll
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WURIH ¢ SRIGAIN REF AU LTURLIES GU. CULEVEBLAND, «  {U 44114 suwe -
DIVISION OF ELTRA CORPORATION ' Nmser 5O NoMer NO HRG-2-71
o . Brc {9 1yyF2tt i, | vemn. cmeorr [RROICEST o1h% 00 |NRTISEN
'SH:P To H, R, Curry Co., Inc. : ) G-39
hAME 1023 Main Street ccy Sales (2) 2.5 1-S 1-S
Aooress Sharpsburg Curwensville (2) c/A
e Pittsburgh, Pa, 15215 H, R, Curry REMARKS:
coo B, Mclean _
" Pgh, Delivery hours 8300 A,M, to 4100 P.M
ROUTE VIA YEAGER/BREMANS : ' )
. SOLD 7O H. R, Curry Co., Inc,
- CUST. NO, 1023 Main Street
Pittsburgh, Pa, 15215
NAME
ADORESS

requestep Hold for Release by Pittsburgh Qffice ‘

TERMS: DATE ENTERED CUST. QRIRER NO. CUST. REQ. NO. CUST. ORDER DATED
LT 30 DAYS 2/25/71 HRC-2-71
PRICES ARE F.0.8. SHIPP ED FROM NET WEIGHT FREIGHT RATE DATE OF SHIPMENT
CURWENSVII I FI PA. :
MINIMUM WEIGHT PRICES PPD JCOL] TOTAL 9'* EQUIY, TONS DATE/RELEASE NO.
INCLUDE [:] SHIPPED :
FREIGHY
REQUESTED CAR NO. OR
ROUTING 8/L NO.
QUANTITY BRAND DESCRIPTION OUR WEIGHT | ToTAL | Eouiv.] vOTAL
ORvERED [siiPpep | No. | waue . ' SIZE o¥a. No. )P':EgE WEIGHTY PIECE | Equiv. BASE [REXTRA PRICE Lnmj  AMount
1.9, 000# ALSET (Wet) in 2004 Diuns < (3 pdil Mﬁsj’g o 9_000#[165., 165.00NT
2.12,000# NARCOSPAR in 100# Boxes 2,000#1110., 110.00GNT
y  ©00O# SHUR-RAM in 100# Boxes 200041100, 100.00NT
4 =»000# AEROCAST L in 50# Bags 8700(#. 122, ]22;0(})NT
s 1504 AEROGUN in 25# Bags (1 Pallet]) 1504 1195. 195.00NT
s.3,150¢ | NARCO STAZ-ON in 50# Bags (3 Palletjs) 3,150#1192. 192 . QQNT
, 12,000# NARCOCAST #32 in 100# Bags 2,000/ ] 203 . 203 . Q0NT
) EQUIV.|15,594
%
0
T UB JuR
o i ViR 0 a¥le o
.A’ e -lf-ﬂ‘wmu( e, i txr‘ IBITB,

T T — euy Tt e 4§ B v @ T SUR S YPITI PP L TP N -

e f e e o e e © e e i+ e e

- R e a0




NCRT‘-I A..<SRICAN REFRACTORIES CO. CLEVELAND 011044114 PLANT MANIFEST .
DIVISION OF ELTRA CORPORATION NUMBER 90  NUMBER 0. HRC10-71
: o B/C FELLETS vemn. creolr | TRYDIEET | L9 0 ﬁﬂ.’ﬁﬁ Y|
SHIP' TO | o .
NAME H. R. Curry Company, Inc, v coi Sales (2) ~ G-39 3-S 1-S \.-S
AODRESS 1023 Main Street - Sharpsburg _ Curwensville (2) | .
conE . Pittsburgh, Pa, 15215 Pgh. REMARKS:
‘ S Curry o ' .
e YEAGER : FJLf Delivery Hours - 8330 ,"f"' to 400 P.M,
$0LD TO H., R, Curry Company, Inc., .
CusT, NO, 1023 Main Street - Sha.rpsburg ' BILLING DEPARTMENT: -
Pittsburgh, Pa. 15215 : ALLOW THE FOLLOWING DISCOUNT:. . .
HaM 17% ON SPECIALTIES
»-mess 15% ON CRESCENT.
0. .Rrequesteo AS Soon As Possible ' .
TeRuS: on: sm;nsp CUST. ORDER NO, CUST. REQ, ND, CUST. ORDER DATED DISTRIBUTED BY
. | CONSIGNMENT S
PRICES ARE F.0.0. | SHIPPED FROM NET WEIGHT FREIGHT RATE | DATE OF SHIPMENT 1023 MAIN ST.
‘CURWENSVILLE PA. ' SlARRRL G, Pt p\ ‘ 215
MINIMUM WEIGHT PRICES D FFoJEot TOTAL 7' EQUIV, TONS DATE/RELEASE NO. Jo
26M 1.20NT | rreienr 'PPED Foovce s "7ai- D
PR P o
IONT : :
QUARTITY BRAND . © DESCRIPTION oeuk o "PeR J:l;:; el ot 8ASE’ [xExtrRA| Price lnn|  amouny
ORDERED | sHIPPED | NO. | name SIZE -NO- | pigce PIECE| EouIv. T
L_3 000 Narcocast - 1004 bags - on 1 pallet 3,0004]130. 130.00NT
L_Q‘,_QQW!E Narcocast ES Coarse - 100# bags - 1 pallpt 3 00041130, 120.0
o ooy Harcocrote - 1004 bags - on 1 pallet 2 00041190, 190.0
‘—-L-ﬁﬂwi Alsot (wet) - 200# drums - on 1 pallet 1 600'1'; 165 . 165.0
. 60!11 Alsot (vot) - 15¢ cans - in 1 carton ' 60f | 250, 260 . OONT
Lg%ooq‘[l s" | Narcocast 60 - 100¢ blgs - on 1 pallet q’()()oﬂ 173, 173.00NT
w2 400} Alget (wet) - 100# drums - on 1 pallet 2 40041170, 170. 0ONT
w1 05 Staz-on - 50# bogs - on 1 pallet 1 050# [192. 192,00NT
w456 Crescent SM 9" Strt, 24" serfes - 1 palldt ' 1.00 456 1205. 205.00M
L 2:280 Croscont DP 9" Strt, 24* series - 5 pallpts 1.00l2 280 | po 205.00M
L .5368D FT, Dlock Insulation - 2x6x36" - on 1 pallot . . 29800 FT,
3 Oreacont DP Sy, Bdgs Tils - hxl2x24” 11,38 23 [192, 1115 14.70 fA '
S R .
- L . - 1 " Vo4

v




o " DIVISION OF ELTRA CORPORATION ' TR, 50 MAnEST OLol NO.. wecrz-7s
SHIP TO o N S / C ( )“’C (3 Aaxf2* ko, | vemn. creorr PSS ethe0n |4BHSEY
; H. R, Curry Compady, Inc. . cc! Salas 2) . . ' : .
Hane 1023 Hain Stroet A ~ Curwensville (2) |7 G-39 2-5 [1-5 |1-%

Aovress " Sharpaburg, Penna, W Pgh. "REMARKS:
cooE - . - . Curry
L L CONF. TO VONDA MORGAN DO NOT DUP.
ROUTE ViA - YEAGER TRUCKING : ' DELY HRS.8:30AM TO 4:00PM.
OLDTO c I . TAGE EXTRA PRECAUTIONS SO THAT BAGGED -
H. R, Curry ompany, - Inc, |
CUSTNO. 1 0a"Matn Straot | ' MATERIAL 1S NOIT DAMGEP IN SHIPMENT.
NAME - Pittsburgh, Pa, 152.15 ! . ’
ADDRESS ' . ll
7 quesTeo ASAP : o ‘ R
RIS DATE ENTERED &, CUST. ORDER NO. " QUST. REQ. NO. CUST. ORDER DATED ’
. - LU LA LS . |CONS| '
ascoug | vsm|  merr-n - [GONBISMENT -
PRICES ARE F.0.0. | SHIPPED FROM T |NET WEIGHT FREIGHT RATE DATEOF wP 1 BILLING: W
e g Lo T 77/ ALLOW THE FOLLOVING DFSSEomTS.
¥ Jcov 9 v, AT az ;
mcivoe [ ] sippEo ° ‘f SPECIALTIES  17%  STAZ-ON 10%
‘ CRESCENT ] ‘
ROUTING gino: " | NARCS T 13;36
QUANTITY BRAND . " DESCRIPTION * OUR * IWEIGHT TJOTAL EOU]V TOTAL
ORDERED | SHIPPEO NAME SIZE owe. N0, | piEfe | weionT | piEfe | ec:m,v. BASE [REXTRA| PRICE "“ﬁ AHOUNT
114 Croacoat Sq, EdggiTilo - 24x9x18" - 1 pallet 000 456 e, |75 1 1,34 kA
¢ i g > e ——t> v am |
90 Crescont DP‘}ggaclfzsken T-7478 -~ 1 pallet 2. 204 | DO 90 LA(')3 FA
&7 Croscont DP #1 Hodgo, 23" sorios - 1 pallot 1.00] 516 | _205. 205.00M
e Xed, _|Nowreo 71 -Strt, 9x9x2%" ~on-1-pallot 2.00] 100 275.1 55 .852 EA 3
60 becs, Norco 71 #1 Modge 9x9x23" ) 200 120 | Do 55 ‘8;1} EA
304 Croocont DP 133xk}x2% Strt - 1 pallet 1,501 456 1 192.1 40 | .403 IFa
3200¢ Alsot (wot) 200# - on 2 pellets 320061 165,01 - N165.00NT ]
J000¢ . Shur=Rca 100# = on 1 vallot 20004 | 100, 100.00NT
10504 . Staz-on 507 ~ on 1 pallot | 10504 | 192. 192.00NT
2280_pc’r', Croseont DP 9" Strt, 24" sorios - 5 palldta 1.00 2200 205. 205 .00qM
— ' oty | 4182
B C JH R R
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_.».\ NORTH AMERICAN REFRACTORIES CO. . oy

'DIVISION OF ELTRA CORPORATION :
-+ CLEVELAND, OHIO 44114

CURWENSVILLE "SAtES
ROUTE V1A | omg | sweagr | CODE | 8/C TERRITORY CREDIT Eralll| OOk NO-
YEAGER 15| 18 73 G~39 - HEG19~71.

-
2 R " S . - -

" FeBa' GURBY COeaiNCe - % sam
023 MAIN STREET - -

2 cazscm P LG 9x6-314xa-x/é STd
174D 1sx9¥ac1/2° SGEDGE

-~ 1.

" SALES DEPT.

. L -
.. . L - 3 ..o .. —. -,
RN .- e Ll el - P i s - * JETIRY ' T e wooade?
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NORTH AMERICAN REFRAC'I‘ORIES CO ' lﬁ SALES ORDERY
. DIVISION. OF ELTRA CORPORATION '
CLI_-:VELAND. OHIO 44114

PLANT CURWENSVILLE

S ROUTE ViA taomo | sweatwr | CODE | B/C TERRITORY CREDIT
237 - DEBOLT 1s | 1s 73 €-~39
r X . T

B.R.GURRY COMPANY, INCe. ' SAME

‘2023 MAIN STREET L :
"PITTSBURGH» PAe. 15215 ) - SHARPSBURGs, PA.

) ;;snxpvaGoAﬁs,'-‘-As. 500!3 AS POSSIBLE = . =
’ »ﬂmmmnmmmonmmx’ 2 [CUST REGANG: Wmmmuowm ROUTING:: &m B-um&“ifr‘s-
frs20s Tt iERCAT-TLS: cwsxsuﬂm"immomr 2 Vot Ve £ BTN “—"5."{':

- Y 3 7 : Wﬁ\mmu»wndﬁ%

- A0M 6500NT. " -a?g

=om

9x4-1/ax2-r/a R 4 2
23, DO - . -I#2SPLITEY) |-
DP. ' #ISPLITCLY:
* DO FEATHEREDGE., (1)

DO 48 WEDGE ¢

AR B >.¢ BRAE fL VEDGE ¢€1) -
-l CEESC@T 3812!24 SQ.EDGE.TILEC ) '
a CRESCENT DP 9X4-1/282—1/2 1 ABC 3
X o SunE. _,.-- M ‘”""‘Cl)
'STe =LAy i %
AI.SET cm-:':)m lOO!DMBSo' SR &5 2 &
INARCOCAST 1IN 100# BAGS 7v.. (1),
‘STAZOON IN 50¢ BAG_S L 4 o <1y -

7 |#TRIS ITEM VILL NOT BE HANDLED oN - vl
CONSIGNMENT FRT.IS INCLUDED IN - | ;| - :
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NORTH AMERICAN REFRACTORIES CO. Il SALES ORDER

DIVISION OF ELTRA CORPORATION
CLEVELAND, OHIO 44114

PLANT CURFENSVILLE BY T.W.X. sy mai. 1AIL [m

[EaToutn AOUTE via O os |sonmces] COOE | erc TERRITORY CREDIT Saiceo” |
237 DEBOLT S S 3 6 3Y 38 H‘jL.cn
m - - SAME A3 SOLO TO UNLISS OTHERWISE SPECIFIED
r . T
He Re CUIZY CQes» INC. He He CURDY CO.s IUC.
1023 MAIN ST. 1023 MAIN ST.
f PITTSBURGH» PA. 15215 SHAMPSBUKGs PAe
L 4
( _
. " SHIPPING DATES: SHIPPEE 9/24/71
_ . OATE ENTERED CUSTOMER.ORDER NO: . |ausT azana. ,.F;.'I% AEQUESTED ROUTING. - RELEASE DATE
s 1071771 HEC74-71 CONSIGNMENT OEDER .
( RELEASENO. | us::ﬁv;’; 5 PRICES Ah&ﬁ&&.ﬁ%% SILEEE o, MINIMUMWEIGHTEAS:. 1% < i,
CURYENSVILLE, PA, XX 401 6.00NMT

QuanIIzY
( QEDENED

NARCQCAST E»Se FINE, 1004 BAGS
LOW K» IN 50¢ BAGS

( 318, 000# | SHUR RAM PLASTIC, 100# CARTOMS 180009 10S.
+.1,0504 | NAECO STAZ-0M IN S50f BAGS [ 10500 192.Dp0 *192.0¢
R '“" 912 | CRESCENT 9R4a~1/2X2-31/2 STS 1.00 {912 | 205."| 205.00(M
(A ¢ 2,100 | NA=-286 IFB 9X4-1/2X2-1/2 STS 1.00 R100O 378« *378.00| M
7 ' ’ T/EQ poi2 ’ T
.
C P
1
1.
( 12
13
14
( 18

¢
SHIPPED ON MANIFEST 50-9906. DO NOT DUP.

x| TAKE EXTRAP PRECAUTION SO THAT BAGGED MATL IS NOT DAMAGED IN SHIPT.
. .. . ‘.| ECVD HRS 8:30 AM T0.4:00 F. - C o M
(- |BILLine: 17z cowmr. ow sPECSs 15 COMM. ON CRESCENTs Im 10% SEeTs © b
ON SPAX=ON-NET-CONSITWHENTS 10X DIGC IFB 3OT CONSIGNMEMT ‘
\sc. JJn oate 1071 TIME : o
N SALES DEPARTMENT S -




IN THE CIRCUIT COURT OF KANAWHA COUNTY, WEST VIRGINIA

IN RE: ASBESTOS I1II CIVIL ACTION NO. 92-C-8888

CERTIFICATE OF SERVICE

I, Joseph S. Beeson, counsel for North American Refractories
Company, do hereby certify that service of the attached DEFENDANT
NORTH AMERICAN REFRACTORIES COMPANY'S8 ANSWERS TO PLAINTIFFS' JOINT
INTERROGATORIES AND REQUEST FOR PRODUCTION OF DOCUMENTS CONCERNING
PRODUCT IDENTIFICATION TO ALL DEFENDANTS8 has been made upon
plaintiffs' counsel by mailing a true and exact copy thereof, as
follows:

Scott S. Segal, Esquire

Segal & Davis, L.C.

810 Kanawha Boulevard, East
Charleston, West Virginia 25301
and

Theodore Goldberg, Esquire
Henderson & Goldberg, P.C.

1030 Fifth Avenue

Pittsburgh, Pennsylvania 15219
and

James H. Rion, Jr., Esquire
Ness. Motley, Loadholt, Richardson & Poole
151 Meeting Street, Suite 600

P. 0. Box 1137

Charleston, South Carolina 29402
and

David L. Meade, Esquire
Shinaberry, Meade & Venezia

2018 Kanawha Boulevard, East
Charleston, West Virginia 25311
and ’

James F. Humphreys, Esquire .
Charleston National Plaza

Suite 1113

Charleston, West Virginia 25301
and




William C. Field, Esquire
2nd Floor
608 Virginia Street, East
Charleston, West Virginia 25301
and

- Thomas H. Sayre, Esquire
Post Office Box 627
Clendenin, West Virginia 25045
and
John E. Sutter, Esquire
Sutter & Enslein
606 Virginia Street, East
Charleston, West Virginia 25301
Counsel for Plaintifrfs

in a properly stamped and addressed envelope this / 2% day of June,

1993.

(;)7'Jééeph S. Beeson
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