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IN THE CIRCUIT COURT OF KANAWHA 
COUNTY, WEST VIRGINIA

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

idrvoNORTH AMERICAN REFRACTQRIES COMPANY’S RESPONSE TO PI.AT 
JOINT REQUEST FOR ADMISSIONS DIRECTED TO ALL DEFENDANTS 
ON BEHALF OF ALL PLAINTIFFS PARTICIPATING IN THE KANAWHA

COUNTY MASS TRIAL HI

LS

NORTH AMERICAN REFRACTORIES COMPANY’S GENERAL OBJECTIONS

AND NOW, comes North American Refractories Company, by and through us 

attorneys, Robinson & McElwee, and fries the following Response to Plaintiffs' Joint 

Request for Admissions for purposes of the consolidated asbestos trial only:

Plaintiffs 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 foi 

Admissions as they are overly broad, unduly burdensome, unreasonably cumulative and 

duplicative Moreover, the production of the information sought would cause this Defendant 

extreme and unreasonable oppression, annoyance, inconvenience and expense. North 

American Refractories Company further objects to these requests insofar as they seek 

information constituting trade secrets, confidential financial data or other confidential 

• research, development or commercial information.

North American Refractories Company further objects to these Requests for 

Admissions insofar as they seek information which is subject to the attorney-client privilege, 

which falls with the realm of the attorney work product doctrine or 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 and/or instructions that dealt in whole or in pan with asbestos -containing products 

manufactured and/or sold and/or used by Defendant.

RESPONSE: It is admitted that in die past North American Refractories 

Company distributed product catalogues and/or brochures which dealt in pan 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 to the remainder of this 

Request for Admissions as overly broad, irrelevant and unduly vague.

2. The product brochure and/or catalogues 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 a small 

number of products it manufactured and/or sold which contained small percentages of 

asbestos during the period in which those products were manufactured and/or sold, 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 also 

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



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 pictures 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 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
f m

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 pictures of workers in the vicinity of asbestos-containing products 

appearing in sections devoted to asbestos-containing products.

5. 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 handling asbestos-containing products.

RESPONSE: North American Refractories Company never 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 not 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 

Defendant 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

asbestos-containing pipecovering.

8. There are no product brochures and/or catalogues and/or instructions of 

Defendant concerning asbestos-containing pipecovering which show a worker wearing a dust 

made or respirator while in the vicinity of asbestos-containing products.

RESPONSE: North American Refractories Company never 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 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 parly 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 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 a 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-containing cement.

13. 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.

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 which contains a picture of a worker wearing a 

respirator or dust mask while handling asbestos-containing products.

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

instructions of Defeoiant that contains a picture of a worker wearing a 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 a 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 picture of a worker wearing * respirator or dust 

mask while in the vicinity of Defendant’s asbestos-containing pipecovering.



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 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 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 a worker wearing a respirator or dust 

macVr 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 rime 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 a 

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 nature.

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 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 nature

RESPONSE: North American Refractories Company objects to this request 

for all reasons stated in its general objections and because h 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 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 Flcisher 

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 not 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 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 not 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 pertain to this Defendant’s 

products or their vse

27 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 Fieisher 

Drinker Study and therefore could not 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 pertain 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 Fieisher 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 Fieisher 

Drinker Study and therefore could not 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 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 respiratory protection when using asbestos 
products.

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 beat, would in any way require exhaust ventilation and/or respiratory 

protection, it did not inform anyone of suggestions regarding same. Moreover, this 

Defendant 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 cutting, 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 foims. 

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 manufacture 

of such products.

32. Defendant never recalled from dealers, users, or distributors any of its 

asbestos-containing products that had not been used or sold when Defendant claims to have 

ceased the sale of asbestos-containing products.

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 comained 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 tune to their use.

INTERROGATORY DIRECTED TO ALL DEFENDANTS

1. "For each Request for Admission* which you have not admitted, state 

the following:

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

(b) 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. Further, 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 subpan 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 

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

ROBINSON & McELWEE

Beeson, Esquire 
Cttomeys for North American Refractories 

Company, One of the Defendants



IN THE CIRCUIT COURT OF KANAWHA COUNTY, WEST VIRGINIA

IN RE: A8BE8T08 CIVIL ACTION NO. 92-C-8888

CERTIFICATE OF SERVICE

I, Josephs. Beeson, counsel for North American Refractories 

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

REFRACTORIES COMPANY'S RESPONSE TO PLAINTIFF8' JOINT REQUEST FOR 

ADMISSIONS DIRECTED TO ALL DEFENDANTS ON BEHALF OF ALL PLAINTIFFS 

PARTICIPATING IN THE KANAWHA MASS 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 
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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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DEFENDANT NORTH AMERICAN REFRACTORIES COMPANY’S
ANSWERS TO PLAINTIFFS’ JOINT INTERROGATORIES 

AND REQUEST FOR PRODUCTION OF DOCUMENTS 
CONCERNING PRODUCT IDENTIFICATION TO ALL DEFENDANTS

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 refractory 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.

-1-



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 Wamer/Marbon, Parkersburg, WV/Washington, 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

-2-



Hospital, St. Joseph’s Parkersburg 

Hospital, St. Marys 

Hospital, WVU Medical Center 

Hospital, Wheeling
9

Koppers, Follansbee,

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, Beachbottom 

Wheeling-Pitt Steel, Martins Ferry 

White Sulfur Springs Hotel 

Yorkstown PS

‘y

North American Refractories Company sold no asbestos-containing products

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

Tidd PS, Brilliant, OH *

Appalachian Power Co., Kanawha River Plant, Glasgow, WV 

Graham’s Station PS 

Philip Spom 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 answer 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.

-4-



a t r-
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 

(^Stazon^ement and their One-Cote cement as our product under the nam^Unicote^Cement.

This defendant is unaware of any other relabeling agreement.

6. See answer and objection to Interrogatory No. 1.

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.

-5-



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, re-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 

Shinabeny & 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.

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 may have contained asbestos. Investigation is 

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

Without waiving these objections, this defendant is reviewing its records for

ROBINSON & McELWEE

BY:

Attorneys for North American Refractories 
Company, One of the Defendants

-6-



VERIFICATION

Jay S. Ehle, General Counsel and Secretary of North American Refractories 

Company, being 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.

/

m-

r
\ XJjL

Jay Sl<£hie

Taken, subscribed and sworn to before the 
-r<i

undersigned this O day of 

. 1993.

Notary Public '

My Commission Expires: ê X(/yLc //, /??s~
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• FIRECLAY BRICK
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)
FOREWORD

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

The refractory products covered are highly diversified. 
They range Irom high alumina, basic and silica brick to 
low duly firebrick. For use in conjunction with these vari­
ous types ol brick, there is offered a complete series ol 
high temperature mortars and ground lire clays. The 
proper one is available lor any type ol installation. Simi­
larly. a wide variety ol plastic refractories, castable re 
Iraclories and ramming mixes are described. The proper 
selection ol these materials is quite important as service 
lile is olten determined as much by the mortar used or 
the refractory specialties employed as it is by the lire- 
bnck. The properties ol these materials are tabulated lor 
conciseness and clarity.

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 
lant manufacturing processes are employed to produce re­
fractories that will successfully meet the exacting service 
conditions ol present day lurnaces. All mining and manu­
facturing procedures are under regular laboratory control 
lo insure the consistent, high quality of NARCO products.



GUARANTEES

NARCO uses extreme care throughout every phase of 
production and distribution of its refractories in order to 
furnish only high quality materials which in its 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 results 
and to exercise care and discretion in the use of the ma­
terial which he receives.

In the sale of refractories, no performance guarantees 
are made, since the manufacturer has no control over the 
manner ol 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 Society for Testing Materials, nine-inch 
brick shall not show a site variation of more than plus or 
minus two per cent. Tile or shapes shall not show a sire 
variation of more than plus or minus two per cent on 
dimensions of four inches or over, and plus or minus 
three per cent on dimensions smaller than four inches.

WARPAGE

Ninety-five per cent of the tile or shapes shall not 
show a warpage of greater than one per cent of the 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
1 to 100 io%*
101 1.000 7%
1,001 5.000 3%
5,001 10,000 2%
Over 10,000 1%

*Not less than one shape. If in sets, 1 complete set.



FIRECLAY BRICK —SUPER DUTY SERVICE

PRODUCT
A * 1 M. 

CLASSIFICATION 
. . A TW

PROCESS P. C. E.

MISSOURI QUALITY — FARBER. MISSOURI

NARCO 68 Super Duty 
Spall Resistant Dry Press 33 34 

(3187* 0

NARCO 68N Super Outy 
Spall Resistant Dry Press 33 34 

(3187* F)

NARCO 68 
Bung

Super Duty 
Spall Resislanl Dry Press 33 34 

(3187* 0

MOHAWK 
(High Fired)

Super Duty 
Slag Resistant Dry Press

33 34 
(3187* F)

MOHAWK BF 
(High Fired)

Super Duty 
Spall Resislanl Dry Press 33 34 

(3187* F)

PENNSYLVANIA QUALITY — CURWENSVILLE, PA.

NARCO 71 Super Duly „ ,
Spall Resistant Press

33 34 
(3187- F)

FIRECLAY BRICK — HIGH DUTY SERVICE

PRODUCT
A S. I M 

CIASSIIICAIIOH
i nri

PROCESS P.C.L

MISSOURI QUALITY — FARBER. MISSOURI
High Duly n 32 33

FARBER spall Resislanl Df>P,ess (3146*0

High Duly no. 32 33
FARBER Bf Blastfurnace Dry Press (3146*0

PENNSYLVANIA QUALITY — CURWENSVILLE. PA.
High Duly . „ 32 33

CRESCENT Spa„ R„lsUnt OrV (3U6« f)

High Duly „ 32 33
CRESCENT SM siag Resistant S"M Mud (3146*0



FIRECLAY BRICK-MEDIUM AND 
LOW DUTY SERVICE

HIM.
PRODUCT CUSJITICAIION PROCESS PCI.

a im

OHIO QUALITY — DOVER. OHIO

DOVER 

DOVER SM

Medium Duty 

Medium Duty

Dry Press 

Stitt Mud

29 31'/, 
(3054* f)
29 31'/, 

(3054* F)

FIRECLAY BRICK —LOW DUTY SERVICE

OHIO QUALITY --DOVER. OHIO
26 29 

(2984* F)BUCKEYE Low Duty Dry Press

BUCKEYE SM Low Duly Stitt Mud
26 29 

(2984* F)

KEYSTONE Low Duly Dry Press
26 29 

(2984* F)
OHIO
WIRE CUTS Low Duly

Slitt Mud - 
Wire Cut

20 27 
(2916* F)

HIGH ALUMINA BRICK
...

HIM
PRODUCT CUSSiriCAIION PROCESS PCI.

t TYPE - . _ -

NARCAl 50 50% Alumina Dry Press 34 35 
(3225* F)

NAKCAI 60 60% Alumina Dry Press
36 37 

(3293* F)

NAKCAI 60 N 60% Alumina 
Spjll Resistant

Dry Press 36 37 
(3293* F)

NARCAL 606

NAKCAI 70

60% Alumina 
Special

70% Alumina

Dry Press

Dry Press

38
(3362* F) 

38
(3362* F)

NAKCAI 70 D 70% Alumina Dry Press 38
(3362* F)

SENECA 70% Alumina Dry Press 38
(3362* l|

NARCAL75C 75% Alumina Dry Press 38
(3362* F)

NARCAl 80 80% Alumina Dry Press 38 39 
(3376* F)

NARCAL 85 B 85% Alumina
Chemically 

Bonded 
and Burned

38 39 
(3376* F)

NARCAL 85 C 85% Alumina Chemically
Bonded

38 39 
(3376* F)

NARCAl 90 90% Alumina Dry Press 39 40 
(3407* F)

NARCAl X Special
High Alumina Stitt Mud

37 38 
(3335* F)

MULLITE BRICK

A. S I M
PRODUCT CUSSiriCAIION PROCESS P. C. E.

s net

NARMULL Mullite Dry Press
38 39 

(3362* F)



LADLE BRICK

PRODUCT CUSSITICATION PROCISS

LX 50
60% Alumina— 
Expanding Type Dry Press

LX 60
60% Alumina- 
Expanding Type Dry Press

LX 70
70% Alumina- 
Expanding Type Dry Press

SPECIAL PURPOSE REFRACTORY BRICK

PRODUCT PROCISS

FLINT Dry Press

FLINT P Dry Press
NARCAL X Stiff Mud
NARCAL 85 B Dry Press

SILICA BRICK

PRODUCT
A. S I. M 

CLASSIFICATION
S TTPI

PROCISS P. C 1.

MtU R
Type A

Roof Quality Dry Press 3110*F

\
10 SP

Type A
Roof Quality

Dry Press 3080* F

MiU Type B
Regular Quality Dry Press 3055* F

NARSIL Type A Dense 
Root Quality Dry Press 3092o F

BASIC REFRACTORY BRICK
NOMINAL . of

IRANO U,0 TTPi Of PLATINO
CONIfNI%

MAGNESITE

NARMAG 98 98 Chemical none
NARMAG 98 C 98 Chemical metal encased
NARMAG 98 B 98 Fired none
NARMAG 98 BC 98 Fired metal encased
SUPER NARMAG B 95 Fired none
SUPER NARMAG BC95 Fired metal encased .
NARMAG 95 Chemical none
NARMAG C 95 Chemical metal encased
NARMAG B 95 Fired none
NARMAG BC 95 Fired metal encased
NARMAG 90 90 Chemical none
NARMAG 90 C 90 Chemical metal encased
NARMAG 90 B 90 Fired none
NARMAG 90 BC 90 Fired metal encased

MAGNESITE CHROME
NARMAG 80 80 Chemical none
NARMAG 80 C 80 Chemical metal encased
NARMAG 80 B 80 Fired none
NARMAG 80 BC 80 Fired metal encased
NARMAG 80 DB 80 Direcl Bonded none
NARMAG 80 DBC 80 Direct Bonded metal encased
NARMAG 70 70 Chemical none
NARMAG 70 C 70 Chemical metal encased
NARMAG 70 B 70 Fired none
NARMAG 70 BC 70 Fired metal encased
NARMAG 60 60 Chemical none
NARMAG 60 C 60 Chemical metal encased
NARMAG 60 B 60 Fired none
NARMAG 60 BC 60 Fired metal encased
NARMAG 60 DU 60 Direct Bonded none
NARMAG 60 DBC 60 Direct Bonded metal encased
NARMAG 60 DBR 60 Direct Bonded1 none
Chemically bonded brick may be supplied internally plated.



BASIC REFRACTORY BRICK (Coni d)

ttOMIHM.
M|0

CONllHf %

nri or 
■otto nrc or haiihc

CHROME • MAGNESITE
HARM AG 60 OBRC 60  Direct Bonded melal encased  
NARMAG 60 DBC 60___Direct Bonded metal encased
NARMAG 608 60 Oirecl Bonded none
NARMAG 606 C 60 Direci Bonded metal encased

50 Direct Bonded none
50 Direct Bonded metal encased
40 Chemical______ none_
40 Chemical metal encased
40 Fired none

melal encased
none
melal encased

__
NARMAG 50 DB 
NARMAG SO DBC 
NARMAG 40 
NARMAG 40 C _ 
NARMAG 40 B~ 
NARMAG 40 BC 
NARMAG 40 HB 
NARMAG 40 HBC' 
NARMAG 30 
NARMAG 30 ~C

40 Fired
j40_
40_
30
30

NARMAG 30^H 30
NARMAG 30 BC___ 30_

High Fired
High f ired_
Chemical
Chemical
Fired
Fired

CHROME

NARCHROME B Fired

none _ 
metal' encased

""none_______
metal encased.

hone

BASIC ROTARY KILN LINERS

MAGNESITE

•SUPER NARMAG K B
— T! T’A'l il a u 04*
— --  ..................... 95^___ Burned

«SUPER NARMAG K-BC______95 Burned
MAGNESITE • CHROME"

80 Burned^
•NARMAG 80 K B 
•NARMAG 80 K~BC
•ROMAG I 
•NAftMAG 60 K DBR
•NARMAG 60 K DBRC 
•NARMAG 608 K DB
• NARMAG 60B~K OBC____

_80_
70

~60~
6cT

~JbQ 
60"

Burned
Burned__

"Direct Bonded
’ Direcl_Bonded
~ Dir eel jjonded 
""Direct Bonded

n Non* (loot* pUlai mppM II tfMictdl 
* SUil puw in4 c«'dbo«r<l •llactad

BASIC ROTARY KILN LINERS (Cont'd)

BASIC BRICK
FOR BASIC OXYGEN FURNACES

■ RAND M|0 CLAM tvre

NARTAR PAO 95 Pilch Impregnated
NARTAR 7 95 Pitch Impregnated

SUPER NARTAR AT 95 Pilch Bonded Tempered

SUPER NARTAR AT M 95 Pilch Bonded Tempered

NARTAR BT 90 Pilch Bonded Tempered
NARTAR Bl M 90 Pilch Bonded Tempered

SUPER NARTAR A 95 Pilch Bonded

NARTAR B 90 Pilch Bonded

INSULATING FIRE BRICK

rftoouci MU IIMF. imiinh coaoucrnrmr* wr. ru cuaic
Of UU M ftOOM itMt roor—tit.

NA 20 2000 17 2 2 38 5

NA 23 2300 18 2.3 45.2

NA 26 2600 2.0 2.5 47.5

NA 28 2800 2.4 3.0 48.0

NA 30 3000 2.6 3.2 52.0

NA 33 3300 7.1 6.3 84 0

NA 33X 3300 7.1 63 83.0

•Btu/Sq Ft /Ht./«f/ln.



► bonding mortars

AIR SETTING

■UNO
CONIAINIRS

CONDIIION
«s JHirriD

—...... . ...-rr1

NARCOSET
50 100 &

200 ID. drums
15 lb. pails

Wet

AISET (Dry) 100 lb. bags Dry

ALSET (Wet)
50. 100. 200 

lb. drums
5. 15 lb. pails

Wet

NARCO No 101 100 lb bags Dry

SUPERCHIEF (Wet)
100, 200 

lb. drums and
100 lb. cartons

Wet

SUPERCHIEF (Dry) 100 lb bags Dry

SENECA CHIEF 100 lb. drums Wet

\
NARPHOS 85 (Dry) 100 lb bags Dry

NARPHOS 85 (Wei) 200 lb. drums Wet

». At SO MAIIf IN I ANAIIA

BONDING MORTARS

RICOMMINOID
iiMriMiuRt or uu u s l s

MINIMUM MAIIMUM

Room

Room

Room

Room

laying all types ol lireclay brick, mclud 
3000s F mg insulating, where a turn bond is re­

quired at all temperatures.

A general purpose mortar in dry form lor 
3000s F laying all types ol lireclay brick. Provides 

a turn bond at all temperatures.
A general purpose morlar supplied in 

_ ready to use lorm lor laying all types ol
tueday brick Provides a firm bond at all 
temperatures.

laying all types ol lireclay brick. Formu 
laled so that any unused material may be 

2900s F relempeted with water lor reuse. Suitable 
lor pumping lo |ob site through hose or 
pipe, i e blast lumace installations.

A kyanile base morlar in trowelling con- 
Room 3100s F sislency lor laying all lypes ol lireclay 

and high alumina brick.

A kyanile base morlar supplied in dry 
lorm readily mixed with water to any 

Room 3100s F consistency For laying all lypes ol fire­
clay and high alumina brick where a lirm 
bond is required at all temperatures.

Room 3200s F A high alumina morlar lor laying all
lypes ol lireclay and high alumina 
brick.

Room 3300s F
Laying all types of high alumina brick, 
widely used in aluminum melting fur­
naces to resist penetration and corrosion 
by aluminum alloys.

Room 3300s F Similar to NARPHOS 85 (Dry) but in a 
wet consistency lor convenience.



► BONDING MORTARS

HEAT SETTING

RRAMD
CONIAINERS

CONDI! ION
AS SHIPPED

• «
NARCO No. 99 100 lb bags Dry

NARCOLINE
COATING A MORTAR

100 lb. bags Dry

STEEL LINE 100 lb. bags Dry

BERLITE 100 lb. bags Dry

CHEYENNE 100 lb. bags Dry

► . PLASTIC FIREBRICK
FIRECLAY AND HIGH ALUMINA

LBS. REQ-O
■ •AN* ItPf Of CONOIflON PER CU. FI. CONIAINERS

sn AS SHIPPED Of CONSfl.

Heat orNARCO 505 Aif $e|

\

Wet 135
100 lb. 
cartons

100 lb

NOJOINT Heat or 
Air Set Wet 140

cartons 
550 lb 
drums

p. AIM) MAUI IN CANADA

BONDING MORTARS

RECOMMENDEO
IEMPERAIURE Of USI U S ( S

MINIMUM MAIIMUM

Laying all types of lireday brick where 
2200* F 2900* F service conditions call for a heat selling 

mortar

2000* F 3000* F Wash coaling and mortar for foundry 
ladles, runners and spouls

,9nn. f p Eulremely line grained mortar lor all types
i£W ji r of lireclay and high alumina brick.

laying and surface coaling brick exposed
2200* F 3150* F *° m0"en me,al or sla* and 0,her aPP'' 

r cations where graphitic mortars are re­
quired at high temperatures

Laying and surface coaling brick exposed 
2200* F 3200* F to molten melal or slag al high tempera­

tures Electric furnace roofs

PLASTIC FIREBRICK

ircoMMtNoro
IEMPERAIURE Of USE USES
MINIMUM MAIIMUM

2000* F 2950* F 
300* F 2950* F

lining and patching incinerator, forge 
lurnaces. boilers, driers, and wherever 
repairs are required in high duty linings 
Available with air-setting properties 
where lull deep strength is required

Lining and patching boiler linings, de 
sullurinng ladles, foundry ladles and 

2000* F 2950° f wherever repairs are required in high
300* F 2950° F duly linings Available with air selling

properties where full deep strength is 
required



► PLASTIC FIREBRICK 
FIRECLAY AND HIGH ALUMINA

aMN» im of coNOitioN
$n as stums

lUREirD. 
ru cu n. 
of const*.

commutes

NO JOINT Heel or
(Fine) Air Sel

Dry
or

Wet
140

100 lb

Bags
100 lb 
cartons

NARCO „ ...
SUPER SOS Heal S*' Wet 145

100 lb 
cartons

SHUR RAM Heal Set Wet 152
100 lb. 
cartons

NARCO SPAR Air Sel Wet 150
100 lb. 
cartons

NARCAL 60 P Heal Set Wet 156
100 lb. 
cartons

NARCAL 70 P Heat Set Wet 165 100 lb. 
cartons

NARCAL SOP Heat Set
\

Wet 175
100 lb. 
cartons

NARCAL 85 P ‘jjjj Wet 181
100 lb. 
cartons

» Al SO MADt IN CANADA

PLASTIC FIREBRICK

RECOMMENDED
temperature or USE
MINIMUM MAXIMUM

USES

2000* F 
300* F

2950°F 
2950°F

Same as NOJOINT except supplied 
with line gram sire lor hand ramming 
purposes Also as a packing material 
between shell and brick ol lorpedo lype 
transfer ladles

2000* F 3000°F

lining and patching heavy duly boilers, 
slab and billet healing furnaces, soak 
mg pits and similar applicalions ol se 
vcre service

2000* F 3000°F

lining and patching heavy duty boilers, 
slab and billet heating furnaces, soak­
ing pits and similar applications of se­
vere service.

300* F 3000°F

lining and patching sectionally sup­
ported furnace walls, piers and arches, 
soaking pit covers and copings, rotary 
kiln tiring hoods and wherever full deep' 
strength is required throughout the lining.

2000° F 3150° F
Monolithic lining and patching, soaking 
pits and covers, ladles, spouts, forge , 
lurnaces, burner blocks and openings.

2000* F 3200*F

lining and patching electric furnace 1 
roots and center sections, combustion 
chambers, crucible furnaces and other 
applicalions too severe for super duty 
plastic lire brick.

2000*F 3250* F

lining and patching electric furnace 
rools and center sections, alloy steel 
ladles, burner cones, slab heating fur­
naces and other applications requiring 
extremely high refractoriness and/or 
slag resistance.

300* F 3275®F

Lining and patching slab heating lur­
naces. open hearth charging spouts, 
combustion chambers, burner blocks
and openings, hot metal mixers.



► PLASTIC FIREBRICK 
FIRECLAY AND HIGH ALUMINA (Conld)

EDS. RED’D.
IMHO im or CONDITION PER cu. n. CONTAINERS

SET «S SHIPPED OF CONSTR.

NARCAL 85 TP Chem.
Bdnd Wei 180 100

cartons

NARCAL 90 P Chem.
Bond Wet 190

100 lb 
cartons

NARCAL 90 TP
Chem.
Bond Wei 182

100 lb. 
cartons

SLAG RESISTANT (GRAPHITIC)

BLACKJACK Heal Sel Wei 138 100 lb 
cartons

NARCOLINE Heal Sel Wei 135
100 lb. 
cartons

NARCOLINE D Heal Set Dry 135
100 lb. 
bags

NARCAL60 PG Heal Sel Wei 152
100 lb. 

cartons

NARCAL 70 PG Heal Sel Wet 162 100 lb 
cartons

NARCAL80PG Heal Sel Wei 161 100 lb 
cartons

NARCAL 8SPG Heat Set Wet 170 100 lb. 
cartons

Al SO MAOr IN CANADA

PLASTIC FIREBRICK

RECOMMENDED
TEMURATURE OF USI USES
MINIMUM MAIIMUM

300° F 3275"F Similar lo NARCAL 85 P. but liner grain 
sire lor patching, troweling and veneer­
ing

300* F 3300* F

lining and patching soaking pit slag 
lines and pit bottoms B. F. troughs 
and repairs, open hearlh steel runners, 
hot metal mixers, induction furnaces, 
reheat lurnace hearths.

300* F 3300* F
Similar to NARCAL 90 P. but liner 
grain sire for patching, troweling and 
veneering.

2700* F

A "glaring" type graphitic plastic for 
foundry applications in direct contact 
with metals conveyed al temperatures 
Irom 2450* F lo 2700* F.

2800* F

A "glaring" type graphitic plastic simi­
lar in application lo BLACKJACK but 
with added stamina lor temperatures 
from 2650* F lo 2800* F.
A companion pioducl lo NARCOLINE 
plastic but shipped in dry form. II is

2800* F only necessary lo add water (2 lo 3 
quarts per 100 lb.) lor ramming into 
place.

2000°F 3150“F A high alumina graphitic plastic lor use 
where regular graphite plastics tail lo 
give maximum service.

2000“f 3200“F A high alumina graphitic plastic lor more 
severe temperature conditions.

2000“F 3250“F A high alumina graphitic plastic lor ex­
treme temperature conditions.

2,000“ F 32 75“f A high alumina graphite plastic for ex 
treme temperature conditions.



► CASTABLE REFRACTORIES
REGULAR CASTABLES

BRAND IW OF 
SET

ERS. REtfO. 
FED CU FT. 
OF CONStR.

CONIAIHERS

NARCON Hydraulic 127 100 lb. bags

NARCOHEARTH E .S. 
(Coarse)

Hydraulic 130 100 lb. bags

NARCOHEARTH 23 Hydraulic 128 lOOIb.bags

NARCOCAST E S. Hydraulic 121 100 lb. bags
NARCOCAST E S GUN ♦127

NARCOCAST E.S.
(Fine) Hydraulic 114 1001b. bags

NARCOCAST E.S. 
(Coarse) Hydraulic 127 100 lb. bags

NARCOCAST 25 Hydraulic 125 lOOIb.bags

NARCOCAST V Hydraulic 118 100 lb bags
NARCOCAST GUN 
NARCOCAST E.S 26

*127
131

NARCOHEARTH Hydraulic 120 100 lb. bags

* Gunned Density ^ ai-.u maid hi i anada

' CASTABLE REFRACTORIES
/

RECOMMEMDEO
(EMPERAtyRE Of USE USES
MINIMUM MAIIMUM ____

Paving material around melting pots in 
the aluminum melting industry. Open 

Room 2200°F hearth charging floors. Exterior floor­
ings around incinerators and similar 
applications.

Room

Room

Room

New monolithic construction and mas-7 
2350° F sive installations where strength, me­

chanical abuse and spalling are lectors.
An extra coarse castable suitable lor 

2350* F massive monolithic installations. Recom­
mended lor use in lloor paving, car lops, 
annealingJurnace bases, door linings, etc. 
New monolithic construction and patch 
mg where high strength is required. 

2400° F R*co,nmended us* in boilers, ash 
pits, coke ovens, driers, slacks. Hues, 
ducts, blast (umace piping, car tops 
and similar applications.

New monolithic construction and patch-
Room 2400° F ,ne ,0f lhin sec,lons and "here * dense 

structure to resist penetration of slags 
_ __ and^ metal is required.

New monolithic construction and patch- 
Room 2400* F mg lor service where spalling is a serious 

condition and strength is also important.
An extra coarse castable suitable loT 
massive monolithic installations. Recom 

Room 2550* F mended lor use in car tops, coke oven 
doors, door linings, reheat lurnaces. an- 

______________ nealmg lurnaces. ash pits and hoppers.
New monolithic construction and patch-

Room 2600* F 'ng ln boilers- coke ov*ns. furnaces, in­
cinerators. burner blocks and other ap- 

________ _____plications requiring a 2600* F castable.
New monolithic construction and patch- 

Room 2600* F mg (or applications requiring a 2600* F 
castable



► CASTABLE REFRACTORIES

REGULAR CASTABLES (Conl'd)

■ RAND

• 1

im of 
sn i

IIS REQD. 
rtR cu. n. 
Of CONSIR.

CONTAINERS

SUPER NARCOCAST Hydraulic 128 100 lb bags
SUPER NARCOCAST GUN •131

------------------- -----------...---- -- —------- ----  -------

NARCOCAST 30 Hydraulic 140 100 lb bags

GUNCAST Hydraulic 135 lOOIbbags

NARCOCAST 60 Hydraulic 145 100 lb. bags

NARCOCAS? 32 Hydraulic 138 100 lb bags
NARCOCAST 32 GUM •145

NARCOTAB Hydraulic 160 100 lb. bags

N

ANTI ERODE Hydraulic 130 100 lb. bags

Ciimned Density » A| M MA'" III < AfiAI'A

CASTABLE REFRACTORIES

RECOMMENDED
IEMFERAIURE OF USI USiS
MINIMUM MAXIMUM

Room

New monolithic construction and patch­
ing lor lurnace linings ol all types, 

2800* F soaking pit covers, burner blocks, kilns.
combustion chambers, door linings, 
incinerators.

Room

New monolithic construction and patch­
ing in lorge furnaces, billet, and slab 

3000* F hea,'ng lurnac®S- burner blocks, car 
lops, soaking pit covers, non-ferrous 
melting furnaces, crucible furnace lin­
ing and others.

Room
A high alumina castable suitable for gun 

3100* F casting into place. Power house pent­
house areas, soaking pit bottoms.

Room
New monolithic construction and patch 

3100° F *°r aPP,lca,l0n* requiring a 3100* F
castable and where spalling conditions 
are encountered.

Room

New monolithic construction and patch­
ing for applications requiring a 3200* F 

3200* F cas,ab,e Roots, walls, burners and 
blocks, pit covers, forge furnaces, 
hearths, electric furnace della sections 
and others.

Room

New monolithic construction and patch­
ing lor applications where severe tern 

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

Room

New monolithic construction and patch­
ing wherever conditions of eilreme ero- 

2500* F sion and abrasion exceed the ability of 
standard castables in the intermediate 
temperature range



► CASTABLE REFRACTORIES

REGULAR CASTABLES (Conl'd) I

■ RAND
t 1 _

IIS REQD
nri o» rti cu n. coniaincrs

SO Of CONSIR

NARCO
blast FURNACE 
CASTABLE

Hydraulic 130 lOOIb.bags

INSULATING CASTABLES

AEROCAST l Hydraulic 46 50 lb. bags

narcolue
Hydraulic 54 50 lb. bags

LOW K
Hydiauhc 63 50 lb bags

NARCOCRETE
Hydraulic 78 l«0lb bags

NARCOLITE 28

\

Hydraulic 75 501b bags

^ M .ti IAM'1 ■ A,,A,,A

CASTABLE REFRACTORIES

RECOMMENDED
IEMPERAIURE Of USE USES
MINIMUM MAXIMUM

Designed specifically lor gunning appli 
cations in new monolithic construction 

Room 3000* F and patching wherever conditions call 
lor a product with abrasion and slag re 
sislance and eiceplional high strength.

Designed lor either hot lace or back up 
insulating m new monolithic construe 

Room 1800 l(0n anj pa|Ch,ng where light weight 
and insulating values are essential 
New monolithic construction and patch­
ing in lelmery units, industrial ovens. 

Room 2000* F door linings, boiler waler-wall backing, 
back up insulation lor heavy refracto­
ries and high temperature castables.
New monolithic construction and patch­
ing where insulating value plus added 

Room 2000* F strength is required Car tops, anneal 
mg luinaces, industrial ovens, boilers 
and incinerators
New monolithic construction and patch­
ing lor heal treating lurnaces. anneal 

Room 2450* F mg ovens, refinery vessels, driers, boiler 
baffles and similar applications where 
light weight and insulation are essential.

New monolithic construction and patch
Room 2800* F ,ne ,or soak,n8 P'* covers, relmery ves 

sets, reheat lurnaces. industrial ovens, 
boilers and incinerators



► RAMMING MIXES

BRAND nrc or
Ml

C0N0III0N
as SHirno

IBS. DIQ'D. 
HR cu rr. 
or CONSIR.

CONIAINIRS

STEEL-UNI; Heal Set
1 1

Dry 137
100 lb bags

400 lb. 
drums

CAROLINE Heal Sel Dry 132 100 lb bags

FIREUNE Heal Sel
Dry
or

Damp
135 100 lb. bags

BERLITE Heal Sel
Dry
or

Damp
137

100 lb. bags 
400 lb. 
drums

RAMAL 80 Heal Sel Damp 175 100 lb. bags

RAMAL80G Heal Sel Damp 164
100 lb. bags 

200 lb. drums

RAMAL 85 '1 Air Sel Damp 190 100 lb. bags

RAMAL 85 G Heal Sel Damp 174 100 lb bags

p, AI M MAUI III ( AMAI.A

RAMMING MIXES

RCCOMMINOID 
lIMfIRArURE or USI 
MINIMUM MAIIMUM

uses

2000° F 3150* F
Rammed ladle linings lor sleel found 
ties electric lurnace rool delta sections 
and similar severe service conditions

2000• r 2950® F

New monolithic construction and 
patching m acid electric furnaces, 
ladles, side blow converters, wash coal­
ings and similar applications requiring 
a siliceous fine grained ramming mis 
at high temperatures.

2000° F 2950® F

New monolithic construction and 
patching in acid electric furnaces, 
ladles, side blow converters, and simi­
lar applications requiring a siliceous 
coarse grained ramming mis at high 
temperatures

2200°F 3150"F

New monolithic construction and patch 
mg in ladles, cupolas, tap holes, slag 
holes and similar applications requiring 
a graplutic ramming mu lor resistance 
to slag and metal erosion

2000* F 3250"F

Rammed center sections of electric fur 
nace roofs, malleable furnace bottoms, 
patching of hoi metal transfer cars and 
hot metal misers

2000* F 3250"F

Front slagging spouls between cupola 
lap hole and slag dam. Resists erosion 
and chemical attack of ferrous melals 
and slags

300* F 3250" F

Phosphate bonded For ramming indue 
lion melting lurnace linings and other 
molten melal and slag contact 
applications

2000* f 3275* F
For lining and patching blast furnace 
troughs, cupola spout areas and other 
applications requiring extremely high
telraclones and slag resistance



► RAMMING MIXES
IRS REQ'D.

■ RAND tm or 
sn

C0NDIII0N 
«s sHirrto

PER cu n. 
or CONS! A.

CONIAINERS

RAMAL 90 ' Air.Sel Damp 192
200 lb 
drums

► GUNNING MIXES

MINI im or 
sn

CONDIIIOH
ASSHIPfED

IRS. REQ‘0. 
P1RCU. FT. 
OF CONSIA.

CONIAINERS

NARCOGUN
P-340

Chem.
Bond Ory 150 100 lb. bags

NARCOGUN
PD-345

Chem.
Bond Dry 150 100 lb. bags

NARCOGUN
FC325

Chem.
Bond Ory 112

50 and 100 
lb. bags

NARCOGUN
FCD-342

Chem
Bond Ory 110 50 and 100 

lb. bags

NARCOGUN
CO Heat Dry 109

80 and 100 
lb. bags

NARCOGUN
AR

\
Hydraulic Dry 114 100 lb. bags

M'.ll MMil III I

RAMMING MIXES
RECOMMENDED

IEMPERAIURE Of USE USES
MINIMUM MAXIMUM

300°F 3300° F

High alumina r.nnming mu lor new con 
struclion or patching in soaking pits, re 
heal lurnaces. electric lurnaces. burn 
er blocks and similar applications where 
si ale. slag, mnllen metals and high 
temperature are present

GUNNING MIXES
RECOMMENDED

IEMPERAIURE Of USE USES
MINIMUM MAXIMUM

Magnesite base gun mix supplied with a 
liquid phosphate bonding agent lor tin 

Hoorn 3300 r |ng wer p|anl boiler bottoms and side 
walls.

Magnesite base gun mix containing a 
dry phosphate binder lor lining power 

Room 3300* F plant boiler cyclones, bottoms and side
walls, gun maintenance of BOF back up ■ 
linings

Fireclay gun mu supplied with a liquid 
n r P,’0SPt,a,e bonding agent lor maintain

oorn mg coke ovens, soaking pits, line retort
lurnaces and reheat lurnaces.

Fireclay gun mu containing a dry phos 
Room 2450* F phale bonding agent lor maintaining coke 

ovens, soaking pits and reheat lurnaces

Fireclay spray or gun mix lor mamle- 
2000s F 2700* F nance ol coke ovens, soaking pits, blast 

lurnace runners, iron and steel ladles.
Abrasion resistant gun mix lor low tern 
perature applications such as blast lur 

Room 1200* F nace bell area, auxiliary piping, ducts.
dust collectors and lime kiln charge 
rones.



► gunning mixes

(IS KIQD
• rand rm of conoiiion rtRcu. n.

_ III AS SHIPMD Of CONSIR

GUNCRETE Hyfbaulic Dry H9

NARCOGUN hydraulic Dry 138nun

NARCOGUN Hydraulic Oty 123
28

NARCO

FURN.CE "»<*“■*' 135
CASTABLE

NARCAL 80 
GUN

Air Sel Dry 150

NARCAL 85 
GUN Air Sel Dry 165

CONIAINIRS

100 lb. bags

1001b bags

100 lb. bags

100 lb. bags

100 lb bags

100 lb. bags

* Al SO MAUI IN I ANAIIA

GUNNING MIXES

RCCOMMENOCO
UMPCRAIURI or use USES
MINIMUM MAXIMUM

Room

Abrasion resistant gun mi* for relinery 
2400® f £alalV*,c cracking units, cyclones.

slacks and reactors, dust collector sys 
terns and ash hoppers.

For lining or maintenance ol ladles, soak 
Room 2700s F mg pits, soaking pit covers, reheal lur 

naces. lorgelurnaces.annealinglurnaces.etc.

A fireclay gun mu lor applications requir
Room 2800s F ing a 2L800* f re'rac'07 male,,aJ su(-h 

as soaking pil wall maintenance, Tread-
well ladle maintenance, etc.

Designed specifically for gunning appli 
cations in new monolithic construction 

Room 3000* F and patching wherever conditions call 
for a product with abrasion and slag re 
sislance and exceptional high strength.

Room 3100s F Highalummagunmulorhotorcoldgun 
maintenance

Phosphate bonded gun mix for hot and 
cold surfaces As a furnace maintenance 

300® F 3300* F material for applications where temper 
ature and slag conditions are too severe 
lor lower alumina materials.



► gunning mixes

■ ■AND im of
SCI

Its. RIQ'D.
COHDIIION MR cu n. 
USMimO Of CONSIR.

AEROGUN Hydraulic Dry 35

NARCOLIIE
GUNNING Hydraulic Dry 
MIX

NARCOLINE Se, Ory 130
G

NARMAG 
CM 18 
GUN

Air Set Dry 150

► BASIC SPECIALTIES

MORTARS

NARCHROME
MORTAR Heal Set Dry 
(Heat Set)

NARCHROME 
MORTAR Air Sel 
(Air Set)

Dry

NARMAG.
MORTAR Heal Sel Dry 
(Heat Sel)

NARMAG 
MORIAR 
(Air Sel)

Air Set Dry

». At Ml

CONMINtRS

251b bags

50 lb. bags

100 lb. bags

100 lb. bags

100 lb. bags

100 lb. bags

100 lb bags

100 lb bags

MAIII IN l ANAHA

’ ' GUNNING MIXES
1 >

Ri COMMENDED
IEMPERMURE Of USf y.t,
MINIMUM M/UIMUM

A lightweight insulating gun mu lor 
R ittnn* r back up service in lurnace walls, roots, 

soot hoppers, top decks, drum cover 
mgs, etc.

Lightweight insulating gun mix for new 
p n f monolithic construction, as a. back up

oom r uu t insulating material in petrochemical 
applications.

Slag resistant gun mix lor1 new con­
struction or patching in open health 

300* F 2950* F and blast furnace runners and similar 
applications requiring a graphitic gun 
ning mix.

Room
For lining open hearth doors, open hear Ih 

_ runners, boiler bottom . and walls or 
3 0 ' wherever a chrome material is required.

May be gunned or rammed into place.

BASIC SPECIALTIES

laying basic, clay or high alumina brick 
r ?inn*F m boilers, heating furnaces and similar 

3 r installations where slagging is a serious 
problem.

Room
l aying and coating alt types ol basic brick.

f Can ^ use<* *',h C,*X aiM* high alumina 3000 r bf(£|, where resistance to highly basic
or high iron content slags is important.

2300* F 3300* F
Laying magnesite and magnesite chrome 
buck where a high purity magnesite 
morlar is required for chemical resist 
ance and refractoriness.

I aying magnesite and magnesite chrome 
buck where a high purity magnesite 
mortar is required for chemical resist­
ance and refractoriness.

Room 3200* F



•• BASIC SPECIALTIES 

CASTABLES US RCQ'O.
• hand nn of coNomoN re* curt comiaihirs 

Uf as SMirrto of consir.

NARCOGUN Chem. 
P0 345 Bond

narmag 
CM 18 
GUN

Air Set Dry

►JUICES!^OALliES------ -------

mortars-

narcosil Heat Set Dry
100 lb. bags

SIIGLAS Heat Set Dry
100 lb. bags

MiU SIUCA 
CEMENT v

Heat Set Dry
100 lb. bags 

and bulk

NARCO
SILICA
PLASTIC

Heat Set Wet
100 lb 
cartons

~7Tsn MAPI »M < *N»OA

BASIC SPECIALTIES

RfCOMMCNDID
lIMflRAIURt Of OSC uses
MINIMUM MAXIMUM

Walls and hearths ol healing and forge 
Room 3000* F lurnaces. open hearth doors, boiler 

furnace walls and floors. _______

Room

Room

Room

Room

For lining delta sections of basic electric 
3000* F lurnace tools and applications where 

high MgO ramming material is required
Magnesite base gun mu supplied with a 

F liquid phosphate bonding agent for tin 
3300 mg power plant boiler bottoms and side 

walls.
Magnesite base gun mil containing a 
dry phosphate binder lor lining power 

3300* F plant boiler cyclones, bottoms and side 
walls, gun maintenance of BOF back up 
linings.
For lining open hearth doors, open hearth 

mnn* r runner$> boiler bottom and walls or 
wherever a chrome material is required. 
May be gunned or rammed into place.

Laying silica brick where conditions are 
99nn. f TinnoF *sp«'a»y «*ere Glass lank caps, upper 

structures ol glass tanks, open hearth 
lurnace rools and similar applications.
laying silica brick lor glass tank caps 

2200* F 3100* F and open hearth applications where a 
creamy mortar is preferred.

laying and grouting silica brick. Avail 
2000* F 3000* F able in two grades lor coke oven and 

open hearth applications.

2200* F

For Idling small and irregular spaces in 
silica masonary construction, eliminat­
ing culling ol silica brick. For coke oven 
and glass tank crown maintenance.



INDUSTRIAL INSULATIONS

NARCO
BLOCK
INSULATION

A lightweight mineral wool block insulation 
for temperatures up lo I900*F. Widely used 
for back up purposes in linings for boilers, 
hot blast stoves, mains and bustle pipes, 
petroleum cracking furnaces and metallur­
gical lurnaces 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 2*4“ in 
i/2" increments.

NARCO
STAZON

A plastic mineral wool insulation for use up 
to I900*F. It has excellent plasticity and 
adhesive properties and may be applied to 
any contour. Available in 50 pound multi­
wall paper bags.

I PALLETIZING

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

The standard wood pallet is 36" x 48" in site with 2" 
x 3" high runners. The capacity of such a pallet ranges 
from approximately 450 lo 500 — 9" equivalent in fire 
clay and silica refractories and 300 to 400 — 9" equiva­
lent in high alumina and basic refractories depending on 
the weight factor ol the type ol refractory involved. Pallet 
loads will approximate 4000 pounds.

Palletued shipments of refractories can be made by 
eithei truck or rail. Various types of pallet protection and 
methods of loading box cars lor rail shipment are illus­
trated in the Refractories Institute Manual “Recommended 
Equipment and Procedure for the Palletized Loading and 
Shipment of Refractory Brick." References shown in this 
manual should be given to facilitate expediting orders for 
palletizing shipments



TYPES OF FIRECLAY BRICK

Fireclay brick are (he industry's most important product 
because their wide range ol properties fils them lor use in a 
great variety ol refractory applications. NARCO fireclay brick 
plants and mines are located in Pennsylvania. Ohio, Ken 
tucky and Missouri where a wide variety of high-grade (lint, 
semi-flint ahd plastic bond clays are available in Ihe high­
est 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 successfully 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 ol manufacture. The 
grain structure, moisture content during forming, as well 
as firing temperatures and procedures also influence the 
final 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 attack or 
solution by fluxes.

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

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

SUPER DUTY FIRECLAY BRICK

Increased severity of service conditions in many modern 
furnaces has made it more economical to use super duty 
refractories rather 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 Ihe furnace builder a material 
for use under extreme conditions.

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

NARCO super duty brick are made from a blend of 
several of the purest and most carefully selected fireclays 
to insure a super product. In the process of manufacture. 
Ihe clays are properly proportioned, ground to a definite 
grain sizing, formed, dried and fired by the most ad 
vanced, controlled methods to insure uniform quality and 
workmanship.

NARCO 68 is a Missouri dry press general purpose 
super duty brick. Resistance to spalling and vitrification 
makes NARCO 68 suitable for a wide variety of service 
applications, including heavy duty boilers, incinerators, 
heating furnaces, 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 OUTY FIRECLAY BRICK (Cont'd)

cellent physical and chemical properties of this product, 
which results in increased service life.

NARCO 68 N were especially developed for super duty 
service where extreme resistance to spalling is required 
and strength is not as important a factor. In marine 
boilers, swing type electric furnace roofs and similar ap 
plications. NARCO 68 N have provided superior service

NARCO 71 is the general purpose dry press super duly 
brick produced in Pennsylvania, similar to NARCO 68 in 
properties and application. NARCO 71 possesses remark 
able freedom from shrinkage at high operating tempera­
tures which enables tight masonry construction to be 
maintained throughout the life of the furnace. Excellent 
service records for NARCO 71. under adverse conditions, 
were possible because ol the high quality of this product. 
These records have been compiled through many years ol 
continued use by satisfied customers.

HIGH FIRED

SUPER DUTY FIRECLAY BRICK

MOHAWK and MOHAWK BF are high fired super duly 
dry press firebrick compounded from Missouri materials 
and similar in chemical composition to NARCO 68. Spe­
cial heat treatment through extremely high temperature 
bring produces a strong, lough product of low porosity 
and stability ol volume al working temperalures. The 
desirable properties of hot load bearing strength, resist­
ance to lluid slags and metals, stability under soaking 
heat and resistance to abrasion and carbon monoxide 
disintegration assures longer hie in lurnace structures 
operated under the most severe conditions.

MOHAWK high bred super duly brick is extremely hard 
burned brick to provide an extra margin in physical char­
acteristics as low porosity, resistance to slag attack and 
load bearing ability Because ol these properties MOHAWK 
is particularly suited lor bottom blocks and upper stack 
areas ol blast furnaces which are exposed to severe abra 
sion by the lurnace charge These characteristics also 
make MOHAWK ideally suited for many other applications 
as glass lank checkers and rider tile, torpedo type iron 
ladles, hot metal mixers, non ferrous furnaces and vari­
ous vertical and rolary kilns.

MOHAWK BF high bred super duly brick is fired at a 
temperature slightly less than MOHAWK lo provide greater 
spalling resistance and still maintain a desirable balance 
ol physical properties MOHAWK BF is particularly suited 
for the lower slack areas of blast furnaces, forge fur 
naces, billet and slab furnaces, reheat furnaces and 
other lurnace applications where temperature fluctuations 
are encountered.



HIGH DUTY FIRECLAY BRICK

NARCO produces brick ol high duly quality in all the
major producing districts,thus enabling the lurnace oper
ator to obtain just the brick lor his needs, in a minimum
amount of .time and at a minimum cost to him This is • '
possible through the scientific combining ol numerous 
types of clay and variations in the processing methods 
whereby a series ol brands is produced in each district pos 
sessing a range ol physical properties to combat various 
combinations ol destructive lorces present in installations.

Fireclay brick are required to have properties such as 
high refractoriness, high density, constancy of volume at 
high temperatures and resistance to thermal shock, slag 
penetration, erosion, 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 ol the same 
furnace slag penetration may be dominant. Proper selec­
tion ol the various types of high duly refractories can ma­
terially lengthen the service lile of such an installation. It 
is not 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 ol close cooperation with the users of 
lire brick and the adjusting of the.brick properties to suit 
exactly the service conditions to be encountered.

MISSOURI — FARBER BRAND 

PENNSYLVANIA — CRESCENT BRAND

MEDIUM AND LOW DUTY FIRECLAY BRICK

In general, when refractory structures are subjected to 
relatively moderate or low temperatures, brick of fhe inter­
mediate or tow duty class give excellent service. They are 
strong, lough, dense and are especially resistant to abra­
sion and slag action at moderate temperatures. Thus they 
Imd use in cooler sections ol boilers, upper parts ol 
cupolas, cooler sections of both vertical and rotary lime 
kilns and podland cement kilns, healing and annealing 
furnaces and many similar lurnaces or portions of furnaces 
operated at moderate temperatures.

Of course, both medium and low duty brick, are used 
extensively as back up materials for high and super duty 
fire brick in a wide variety of furnaces. The toughness and 
abrasion resistance of these brick enable them to suc­
cessfully withstand all types of mechanical abuse from 
causes outside the furnace and thereby protect the weaker 
but more refractory inner walls.

Low duty and many medium duty fire brick are resist­
ant to damage by continued exposure to moisture and 
freezing conditions. Because of these characteristics they 
are used widely for underground flues and foundations 
which are exposed to ground water and for the outside ol 
furnaces, kilns and chimneys exposed to the weather.

In many industrial furnaces, operating temperatures 
ollen call for the use of low or medium duty brick, but 
high or even super duty brick must be used to combat 
the other destructive forces present which shorten the 
lile of the refractories.



NARCO HIGH ALUMINA 

BRICK REFRACTORIES (Cont'd)
NARCAL 75 C

NARCAl 75 C is a 75% alumina phosphate bonded brick II has 
high slrenglh and load bearing ability, and excellent resistance 
lo abrasion, erosion and mechanical abuse. II may be used in air 
lurnace.sidewalls, elecluc lurnace roots, iron and sleel ladles, 
aluminum meltfag lurnaces. skid rails and lurnace hearths.

NARCAL 80
NARCAL 80 is an 80% alumina content brick which com 
bines extreme temperature resistance (P.C.E. 38 39) with 
high resistance to strong corrosive action of alkalies and 
other lluxes 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 lb. psi.).

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

NARCAL 85B & NARCAL 85C 
NARCAL 85C is an 85% alumina, chemically bonded refrac 
lory brick designed lor metal contact in all types ol aluminum 
melting lurnaces. It is especially recommended lor the critical 
bottom and sidewalls to a point 12 to 18 inches above sill 
level. This brick combines high refractoriness (P.C.E. 38 39) 
with good resistance to penetration and reaction by molten 
aluminum and its numerous alloys.

NARCAL 85B is a high alumina brick ol similar chemical 
composition. In this case, however, 85B is given a hard 
burn endowing it with a number of superior properties. 
Greater strength, volume stability, abrasion erosion resist 
ance and load bearing properties are gained through the 
burning process.

NARCAL 90
Highest refractoriness ol all NARCO high alumina brick is 
exhibited by NARCAL 90. With a P.C.E. rating ol 40 41. 
NARCAL 90 is recommended wherever operating conditions 
are too severe lor brick with less than 90% alumina. NARCAL 
90's outstanding characteristics include high resistance to 
thermal spalling,* exceptional volume stability at high tern 
peratures. excellent load bearing properties and high resist­
ance lo corrosion by slags, volatile alkalies and alkali dusts.

NARCAL 90's exceptional properties are due to its being

NARCO HIGH ALUMINA 

BRICK REFRACTORIES (Cont'd)
composed primarily ol the stable mineral, corundum NARCAL 
90 are rerommended (or iambs, port lloors and arches, 
and checkers ol glass tanks, aluminum melting lurnaces. 
lurnace piers and similar applications where heavy loads 
or severe lluxing are encountered

NARCAL X
NARCAL X is a specially formulated abrasion and slag 
resistant brick with remarkable resistance to both at ele­
vated temperatures. NARCAL X contains 64 67% alumina 
(P.C.E. 37 38).

NARCAL X brick is recommended primarily where service 
conditions are too severe lor standard high alumina brick 
and where spalling is not a factor Hearths ol all types ol 
heating lurnaces. vertical lime kilns, boiler grate lines or 
severe wear areas of melal mixers and ladles are typical 
applications.

NARMULL
NARMULL is a special high alumina brick commonly known 
as mullite. a super refractory brick. Mullite brick depend 
upon the development and distribution ol Ihe mineral mullite 
throughout its structure lor ils outstanding properties rather 
than alumina content NARMULL is made up ol a blend ol the 
best natural sillimanile and synthetic mullite bonded together. 
NARMULL is outstanding lor ils load bearing abilities, volume 
stability, resistance to spalling and slag attack as well as 
high mechanical slrenglh and resistance lo abrasion.

NARMULL has proven ilsell outstanding in continuous butt 
weld lurnaces. hot melal 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 furniture, piers, etc.

LADLE BRICK
LX 50, LX 60 and LX 70 ladle brick provide a complete series 
ol high alumina expanding type refractories lor lining appli­
cations Willi alumina contents ol 50%. 60% and 70%. 
much higher temperatures and more active slag conditions 
can be contained. Each brand provides high density, low 
porosily and increased refractoriness. Controlled bloating 
or expanding properties yield lighter joints to prevent melal 
penetration Vacuum degassing ladles, lundishes lor con­
tinuous casting systems, melal mixer ladles and olher cnli 
catty demanding applications can be better served with 
these products



SPECIAL PURPOSE REFRACTORY BRICK

FLINT

For installations subject to severe abrasion and/or 
spalling conditions such as cold tones and chain sections 
ol rotary kilns, Af\o as pavers lor soaking pit areas sub 
jecl to temperature fluctuations. Acid resistance applica­
tions as lound in chemical plants, steel mills, cement 
and lime plants.

FLINT P

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

NARCAL X

For applications where abrasion resistance is required at 
high temperature -hearths ol lorge and healing lurnaces.

NARCAL 85 B

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

TAR IMPREGNATED REFRACTORIES

NARCO Pilch has the production capabilities lo provide 
pilch impregnation lor all categories ol fireclay, high alumina 
and basic brick products. Tar impregnated brick can provide 
enhanced properties lor certain types ol service environ 
menls. More specific information can be provided on these 
products upor^ request.

SILICA BRICK

NARCO silica brick are well known wherever silica brick 
are used due lo Iheir excellent service records They are 
made Irom carefully selected raw materials and manulac

SILICA BRICK

lured under strict control lo insure the highest quality 
silica brick Firing is carried on rarclully controlled sched 
ules lo insure mineral conversions lo stable crystalline 
lorms. As a result, volume stability is assured under 
operating conditions

Mill R is a tool quality pebble base silica brick, devel­
oped lo meet the demand ol industry lor a silica refrac­
tory that would permit higher lurnace temperatures and 
longer service lile. They are ol maximum purity and run 
Irom 60* to I00*F. higher m refractoriness under load 
than regular silica brick. Mill R is used largely in roots 
ol open hearth lurnaces, glass tanks, and other applica­
tions where refractoriness and load bearing are ol prime 
importance.

LO SP is a root quality silica brick developed specifically 
lor the hot patching ol open hearth lurnace roots. In LO- 
SP, through the careful selection, blending and grain siz­
ing ol material, improved spalling resistance has been 
achieved with only a slight decrease in refractoriness.

Mill is a regular quality gamsler base silica brick de 
veloped for application where greater strength and im 
proved spalling resistance are required MiU is particularly 
suited lor open hearlh applications below the Itoor level 
where strength is required and in applications such as 
swing type electric lurnace roots where spalling resistance 
is required.

NARSIL is a high density silica hrick having Ihe chemical 
purity ol our MiU R brand. NARSIL has a density ol 123 
lbs. per cubic loot with an accompanying marked decrease 
in porosity and permeab;lity that provides superior resist­
ance lo penetration in application where vapors, liquids 
and even line particulate solids are present. NARSIL is 
ol particular importance in glass lank construction as well 
as electric lurnace rool construction and sidewall con 
slrudion of acid electric furnace. The higher thermal 
conductivity ol NARSIL is ol particular importance in 
coke oven work Protected by U S Patent No. 3684538.



BASIC REFRACTORY BRICK

The term basic refractories is the general classification 
given refractory materials composed of chrome ore, mag­
nesite, periclase, dolomite and olivine or combinations of 
these materials. The word “basic" refers to the chemical 
nature of the materials as opposed to “acid" refractories 
such as silica materials. Since chrome ore is practically 
neutral In nature and resists both basic and acid slags 
equally well, it is arbitrarily classed as a basic material.

Basic brick are used for two main technical reasons:
(1) the higher melting point and therefore higher permis­
sible operating temperature and (2) the chemical aspects 
that improve resistance to basic slags, oxides, dusts,

and fumes.
NARMAG Basic Brick have been made possible through 

the combination of Ihe latest technological developments 
and the most modern manufacturing equipment applied 
to basic raw materials of the highest purity. Use ol the 
highest purity seawater Periclase clinker, and high grade 
Philippine chrome ore as raw materials, bonded with a 
very high purity chemical binder, give the NARMAG line 
outstanding chemical properties. These properties in the 
brick are further enhanced by superior physical features 
achieved during manufacture through corrected grain 
sizing, carefully controlled batching and blending of in­
gredients and improved techniques in forming and

metal casing.
NARMAG basic refractories meet the exacting require­

ments of the metallurgical, glass and cement industries 
in all basic compositions required (magnesite, magnesite- 
chrome, chrome-magnesite and chrome). These varied 
basic compositions are available both burned or chemically 
bonded, plain, melaijencased or internally plated, enabling 
the selection of a basic brick with the proper chemical 
and physical properties lor the specific requirements ol

the application.

I DIRECT BONDED BASIC REFRACTORIES

Direct bonded basic brick are characterized by Ihe predom 
malice ol direct attachment ol periclase lo periclase or 
periclase lo chrome grains in the brick structure. Such 
refractories are produced Irom carefully selected raw materi­
al lo achieve desired chemistries and incorporate extremely 
high bring temperatures lo develop proper physical proper­
ties.

The brands range in qualities Irom 50 lo 96% MgO and 
display one or more ol such benefits as improved slag 
resistance, lower porosity, greater density and outstanding 
hoi strength properties.

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

NARMAG 60 DB - a direct banded magnesile chrome 
brick ol approximately 60% MgO content. Displays high hoi 
strength and refractoriness lor applications as electric lur 
nace and open hearth walls, mineral processing kilns, 
glass furnaces as well as non ferrous lurnaces.

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

NARMAG 608 — a direct bonded magnesile-chrome 
brick ol 60% MgO content displaying lowest porosity and 
highest density for its class Especially recommended for use 
under severe slagging conditions as encountered in electric 
lurnaces and AOD vessels. For use in burning zones ol 
cement kilns. Protected by U.S. Patent No. 3,715.223.

NARMAG 80 DB - a direct bonded magnesile-chrome 
brick in Ihe 80% MgO class The high refractoriness, greater 
thermal shock resistance, and excellent resistance lo iron 
bearing slags provides an outstanding product lor specific 
high temperature applications.

SUPER NARMAG B - a direct bonded straight magnesile 
brick ol approximately 96% MgO content. The high hot 
stiength and excellent spalling resistance ol this brick makes 
it particularly suited to glass furnace, rotary lime kiln and 
other applications requiring a chrome tree product.



BASIC REFRACTORIES 
FOR BASIC OXYGEN FURNACES

The advent ol Ihe basic oxygen lurnace(BOF) placed new 
and enormous demands on relraclory requirements This 
steel making process consumes huge amounts of 
substantially pure oxygen to convert hot metal and scrap to 
steel wiih a high degreeol thermal and chemicrfl efficiency 
This accomplishment has imposed a number ol severe 
conditions to the refractory lining. High operating 
temperatures, severe impact and abrasion, wide 
temperature fluxualions, operating atmospheres ol 
reducing and high iron oxide nature together with active 
slag conditions have dictated Ihe need lor a range ol pitch 
bearing types of basic refractories.

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

Pilch-Bonded Refractories

SUPER NARTAR A—A pitch bonded 96% MgOrelractory 
brick produced Irom high density synthetic periclase It 
may be used in any area ol Ihe vessel where an un- tempered 
brick is suitable.

NARTAR B — A pitch-bonded relraclory brick made Irom 
a blendol synthetic periclaseand natural magnesite having 
an MgO content somewhat lower than SUPER NARTAR A It 
is an economical brick lor use in areas where an un 
tempered brick is suitable and service conditions do not 
warrant higher MgO grades.

Tampered Pitch-Bonded Refractories

SUPER NARTAR AT—A tempered pitch bonded 96% MgO 
refractory brick produced Irom high density, synthetic 
periclase. This biand is a premium product displaying 
maximum slag resistance and density It may be used in all 
areas ol Ihe vessel particularly those where severe slag 
wear is encountered. •

BASIC REFRACTORIES 
FOR BASIC OXYGEN FURNACES

SUPER NARTAR AT-M - A tempered pitch bonded96% 
MgO relraclory brick similar to SUPER NARTAR AT, but 
modified to provide unusual resistance to slump and 
spalling during burn in and in the balanceofthecampaign. 
Ilis recommended lor vessel areas where spalling may be a 
problem

NARTAR BT - A tempered pitch bonded relraclory brick 
made Irom a blend ol synthetic periclase and natural 
magnesite having an MgO content somewhat lower than 
SUPER NARTAR AT It is an economical brick lor use in 
cones, barrels and bottoms when a higher MgO brick is not 
required

NARTAR BT-M — A tempered pilch bonded relraclory 
brick similar to NARTAR BT, but modified in the same 
manner as SUPER NARTAR AT M to provide unusual 
resistance to slump and spalling during burn in and in Ihe 
balance ol Ihe campaign It is recommended lor vessel 
areas where spalling may be a problem and where higher 
MgO is not required

Burned Pitch-Impregnated Refractories

NARTAR PAD — A burned and pitch impregnated 96% 
MgO brick produced Irom synthetic periclase ol high 
density and low porosity The outstanding hot strength, 
spalling resistance and density ol NARTAR PAD provide the' 
ultimate relraclory lor charge pads where resistance to Ihe 
impact ol scrap and hot metal during charging is 
important. NARTAR PAD provides maximum wear 
resistance in other areas ol the vessel and may be used lor 
Ihe complete lining under Ihe severest operating 
conditions

NARTAR 7 — A burned and impregnated 96% MgO brick 
produced Irom the same synthetic periclase used in 
NARTAR PAD It incorporates proprietary modifications 
which produce a relraclory having the highest density, 
lowest porosity and highest hot strength available in any 
product ol its class It is recommended for areas ol vessels 
where hoi strength and density are ol prime importance, 
Protected by U S Patent No 3713855.



INSULATING FIRE BRICK

NARCO, acting as distributors for leading manufacturers, 
offers seven types of insulating fire brick for furnace 
construction. This complete line is designed for temper­
atures from 2000*F to 3300*F. The selection of any one 
type depends mkihly upon the maximum temperature to 
be encountered In service.
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All types can be used directly exposed in equipment 
lired with gas, oil, electricity, or powdered luel. However, 
insulating fire brick should not be used where they are 
exposed to molten metal and slags or severe mechanical 
abrasion. When these conditions prevail, insulating fire 
brick should be used as back-up insulation.

Insulating lire brick improve operation by:

1. Reducing fuel costs

2. Speeding production

3. Insuring more accurate temperature control

4. Simplifying furnace design

. 5. Reducing construction costs

6. Quieting furnace noises

The brands NA-20, NA 23. NA 26. NA 28. NA 30. NA 
33 and NA-33X amply cover temperature 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 siring 
and spalling tesistance.

NARCO BLOCK INSULATION is an all purpose high 
temperature 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 
types of heated equipment. NARCO BLOCK INSULATION is 
packaged in cartons and supplied in the following standard 
sires: 18’ and 36’ lengths, 6’ and 12" widths and 
thicknesses from I~ to 2Vi" in »/j’ increments.

NARCO STAZ-ON Insulating Cement is a highly efficient 
all purpose rust inhibiting insulating material suitable lor 
all types of heat equipment where temperatures do not 
exceed 1800* F. It has excellent plasticity and adhesive 
properties. NARCO STAZ-ON is redaimable when used at 
temperatures up to 1200*F. It may be removed from 
equipment, mixed with water and used again. This is 
especially important where frequent maintenance work on 
equipment is necessary. One hundred pounds covers ap­
proximately 50 lo 55 sq ft to a thickness of 1". NARCO 
STAZ-ON is shipped in 50 pound multi-wall paper bags.

NARCO INDUSTRIAL INSULATIONS



BONDING MORTARS - Air Selling 
NARCOSET is an air selling high temperature bonding 
mortar which is shipped in wet lorm. II bonds brickwork 
securely Irom normal room temperature to 3000* F and is 
recommended lor laying lireclay. 
super-duty lireclay, high alumina 
and insulating firebrick. It is com­
posed of the highest 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 |olnts tight, hold 
heat in and cold air out.

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 eliminate all problems arising from shrinkage.

The raw materials used in ALSET 
(Wet) balance each other to 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 lace of the 
brick in the wall. There are no 
cracks to permit any penetration 
ol slag, fly ash, metal or flame 
. . . because the entire lurnace 
lining is a solid monolithic struc­
ture. The possibility of air infil­

tration, which also lowers the efficiency of a lurnace, is 
eliminated.\

ALSET (Wet) has excellent workability. This superior 
product is easy to mix and will not settle 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 to use.

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

9N0ING MORTARS — Air-Selling'front'd)
AC. t (Dry) is a diy air selling 
lugli lemiieialure morlar winch, 
when mixed willi water, has the 
same excellent properties as 
ALSET (Wet). It is shipped in 100 
pound moisture-resistant bags to 
insure arrival on the job in excel­
lent condition. To use. it is only 
necessary to mix the dry mortar 
thoroughly in a light mortar box 
and add sulficienl clean water for 
the desired consistency.

NARCO No. 101 cement is a dry, 
air-setting high temperature bond 
ing mortar which, when mixed with 
water, has properties similar to 
NARCOSET. It has special lea 
lures that enable it to be pumped 
to the job site through piping or 
hoses and is so formulated that 
any unused material may be re- 
tempered with watef for reuse.

NARCO No. 101 cement is 
shipped in 100 pound moisture- 
resistant bags lo insure arrival on 
the job site in excellent condition.

SENECA CHIEF is a wet, air selling high alumina morlar. It 
has excellent strength, exceptionally good in applications 
where slagging presents a problem. It is recommended lor 
laying fireclay and high alumina brick and may also be used 
as a slurry or brush coat over new and old brick work. It is 
furnished in 100 pound drums.



BONDING MORTARS — Air Setting (Conl'd)

SUPERCHIEF (Wet) is a wet. 
air selling kyanite base morlar 
with exceptional volume stability. 
It has high strength, resists slag 
attack and abrasibh. Superchiel is 
available in mastic, heavy trowel 
and regular trowel consistency in 
100 and 200 pound drums.

SUPERCHIEF (Dry) is a dry kya 
nile base air selling morlar and 
when mixed with water has the 
same propeties as SUPERCHIEF 
(Wet). It is packaged in 100 pound 
moisture resistant bags.

NARPHOS 85 (Dry) is a dry phosphate bonded, high alu­
mina morlar lor laying up all types of fireclay brick and 
especially high alumina brick when service conditions
require superior refractoriness 
and resistance to corrosion, ero­
sion and slagging. It Is effectively 
resistant to aluminum dross and 
metal at critical joint areas. Its 
non-watting property prevents 
joint penetration and corrosion at 
furnace operating temperatures.

NARPHOS 85 (Dry) is packaged 
in 100 lb. moisture-resistant bags.
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BONDING MORTARS

Air-Selling

NARPHOS 85 (Wet) is a phos 
phate bonded high alumina mor­
lar. lor laying all types ol fireclay 
and especially high alumina brick, 
supplied in wet form ready-lo use. 
NARPHOS 85 (Wei) is furnished 
in 200 lb. air light melal drums.

Heal-Selling1
NARCO No. 99 is a dry. heal selling mortar of the highest 
quality with the maximum of refractoriness. A blend ol 
selected raw and calcined clays plus correct grain sizing 

gives Ihe mortar a desirable bal­
ance ol properties.

NARCO No. 99 possesses neg­
ligible shrinkage, has excellent 
workability and good resistance lo 
solution and allack by slags. II 
develops a satisfactory bond above 
2200#F and finds its greatest 
use between that temperature and 
3100*F which is the practical 
limit ol most fuel lired industrial 
furnaces.

NARCO No. 99 is shipped in 100 pound moisture re­
sistant bags and since it contains no air-selling ingredients, 
it may be stored indefinitely without change. To use, it is 
only necessary lo mix il with clean water and permit a 
short time tor slaking ol Ihe plastic clay.

NARCOLINE COATING 8M0RTAR 
is a dry heat-resistant coaling and 
morlar used primarily lor wash 
coaling in all types ol furnaces 
and ladles. II is designed to resist 
the chemical attack ol lluid slags 
and the washing action ol molten 
metal. II may be used as a protec 
live coating over new brickwork 
or lor lilting and resurfacing ol 
old refractory walls.

It is shipped dry, in 100 pound moisture resistant bags.
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BONDING MORTARS (Contd) 

Heat-Selling

STEEL-LINE is a high alumina ramming mu. line grained, 
with physical and chemical properties that make il suitable 
lor Ihe high temperatures and other service conditions 
lound in most modern metallurgical lurnaces. It can 
be installed quickly and provides a homogeneous, joint 
tree, monolithic lining.

SIEEL-LINE may also be used as a mortar lor use in 
laying all types ol lireclay brick 
where a firm bond is required al 
low and high temperatures.

STEEL LINE is shipped moist 
in 100 pound moisture resistant 
bags and 400 pound drums when 
il is lo be installed by ramming. 
For mortar application, it is 
shipped dry in 100 pound mois­
ture proof 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. II 
may be applied as a mortar, wash 
coaling, spray coating, rammed or 
pneumatically gunned lining. It 
has unusually high refractoriness, 
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 lor each particular job.

CHEYENNE is a dry, heat setting kyanite base mortar ol 
exceptionally high relractoriness and negligible shrinkage 
under extreme service conditions. It is particularly well

I
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BONDING MORTARS — Heat-Setting (Conl'd)

suited lor laying up fireclay, or 
high alumina brick in lurnace 
linings Ihal are subjected lo the 
corrosive action ol metals and 
slags al high temperatures. It is 
also a superior mortar for torpedo 
iron ladles II mixes easily with 
water lo a smooth consistency and 
has excellent water retention.

CHEVENNE is packaged and 
shipped in 100 pound bags tor 
convenient use.

PLASTIC FIREBRICK

NARCO 505 is a plastic refractory comparable in quality 
to high duly lireclay brick and may be used under similar 
temperature service requirements. This plastic is composed 
of calcined Hint clay, gram sized 
for maximum density and ram­
ming qualities, properly bonded 
lo produce a workable plastic of 
desired properties. It is available 
as a heat setting or air selling 
product and is packaged in 100 
pound cartons.

UUM>W\N)»
|WOJOINT|
EDQETC&ZHBHfl

NO JOINT is identical to NARCO 
505 and available in either air- 
setting or heal setting quality. It 
is also available m a fine grain 
sizing if desired. NO-JOINT is 
packaged in 100 pound cartons 
and 550 pound drums. It is par­
ticularly blended and grain sized 
for use in foundry ladles, both 
large and small.



PLASTIC FIREBRICK (Cont’d)

NARCO SUPER 505, as Ihe brand 
implies, is a plastic relraclory ol 
superior properties intended for 
use where severe operating con­
ditions are prevent. This super 
duly plastic is comparable in 
quality to super duty fireclay brick 
and finds widespread use where 
maximum resistance to heat is 
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 firing shrinkage. Packaged in 100 pound cartons, 
it is ready for immediate use upon arrival at the job site.

SHUR-RAM represents a considerable improvement over 
conventional heat setting super duty plastics in all properties 
affecting service performance. Its unusual service charac­

teristics make it adaptable to heavy 
duly furnace requirements found 
today in the steel, power, chemi­
cal and petroleum industries. 
Outstanding features are its high 
strength at operating tempera­
ture. low permeability to resist flux- 
laden atmospheres, volume sta­
bility at operating temperatures, 
good spalling resistance and low 
thermal conductivity. It is shipped 
ready for use in 100 lb. cartons.

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 ol developing excep­
tional uniform strength at all tem­
peratures ranging from 230*F to 
3I00*F. It is an excellent gen 
eral purpose maintenance material 
possessing good adhesive prop­
erties. negligible shrinkage and 
exceptional strength.
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PLASTIC FIREBRICK (Cont’d)
NARCAL 60 P is a heat selling 
60% alumina plastic relraclory 
for applications too severe for 
super duly plastic firebrick. The 
higher refractoriness of NARCAL 
60 P results in less vitrification 
than lower grade plastics thus 
providing greater resistance to 
severe spalling conditions. NAR­
CAL 60 P is pre sliced and pack­
aged in 100 lb. cartons.

B
 NARCAL 70 P is a 70% alumina 

heat setting 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 lb. cartons.

NARCAL 80 P meets requirements 
of extremely high refractoriness 
and slag resistance. It is con 
sidered one of the finest refrac­
tories available in our plastic line, 
containing Ihe highest alumina 
and greatest density. It is easily 
installed by pounding in place 
wilhoul forms as a one piece 
lining free of joints, conforming 
readily lo any contour. Packaged 
in 100 pound cartons. NARCAL 
80 P slabs are ready to use at the |ob site.

B
 NARCAL 85 P is an 85% alumina 

phosphale bonded air setting plas 
tic refractory. It has excellent re 
sistance to molten metal and slag 
penetration, has high strength al 
all temperatures and is resistant 
to spalling and abrasion. It is 
shipped in 100 lb. cartons pre 
sliced ready to use.
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PLASTIC FIREBRICK (Conl'd)

NARCAl 90 P is a 90% alumina 
phosphate bonded air setting plas­
tic relractory. NARCAL 90 P has 
a service limit ol 3300*F. It has 
excellent spalling resistance and 
is not affected by molten metal 
or slag. It has okEeptional resist­
ance to abrasion due to its high 
strength and grain hardness. 
NARCAL 90 P is shipped in 100 
lb. cartons.

NARCAL 90 TP is 90% alumina 
fine grained phosphate bonded 
air setting plastic refractory. This 
material is supplied in a putty­
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 lb. cartons.

NARCO SILICA FUSTIC is a silica 
plastic refractory which was de­
veloped for use with silica brick 
in patching eroded areas, lilting 
cracks, and replacing brick that 
require considerable cutting. It is 
as refractory as most silica brick 
but does not have the expansion 
characteristics of silica brick. It 
is shipped !h 100 pound cartons.
NARCO manufactures a complete series of slag resistant, 
graphitic type plastic refractories. The graphitic content in 
refractories minimiles slag and metal penetration, keeps 
ladles clean, boosts production and cuts maintenance 
costs. NARCO formulations range Irom a ''glazing'' type 
of black plastic to a high alumina base for super-service 
in casting steel. These products are as follows.

PLASTIC FIREBRICK (Cont'd)

BLACK JACK is a "glaring" type 
ol plaslic. When pul in service, 
the heal vitrifies the surface, seal 
mg the graphite in the plastic so 
it will not oxidize or burn out. 
Glared in graphite is protected, 
providing a high relractory body 
Glassy surface wears away very 
slowly It resists erosion and en 
largement ol openings and is ideal 
lor cupola tap hole or breast areas. 
Recommended service tempera

>SiCni <1 lA/laC it

NARCOLINE is essentially the 
same as BLACKJACK. It is in­
stalled as a plastic, vitrified on 
the lirst heat, and highly resist­
ant to slag and metal penetration. 
NARCOLINE is justified when op 
eratmg temperatures are higher, 
where slag conditions are mote 
severe and where melal is held 
longer at lop temperatures Rec 
ommended service temperature is 
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 
Plaslic and it is only necessary 
to add water to bring it to the 
desired ramming consistency. An 
addition ol 2 to 3 quarts ol Water 
per 100 lbs. will give the same 
consistency as NARCOLINE Plas­
tic Furnished dry in 100 lb. mois­
ture resistant bags.



PLASTIC FIREBRICK (Conl'd)

NARCAL 60PG is a high alumina 
graphite plastic refractory devel 
oped lot foundry and steel plant 
applications. It was developed to 
resist slag build up, higher temper 
atures and mote soaking heat than 
tegular graphite plastics. It is rec 
ommended lor lining lore hearths, 
ladles, troughs, runners, lap out 
blocks, slag hole blocks and well 
areas ol cupolas. Recommended 
service temperature is 2000* — 
3150* f it is shipped in 100 pound 
cartons.

NARCAL 70PG is a high alumina 
plastic fortified with graphite. The 
high alumina grain is not affected 
by the high temperature or erosion 
action of hot metals. It is neutral in 
character and may be used in la 
dies handling ductile iron, mallea 
ble iron, foundry steel etc. Recom 
mended service temperature is 
2000* • 3200* F. It is packaged in 
100 pound cartons.

NARCAL 80PG is a high-alumina 
graphite-bearing plastic refractory. 
It may be used under the most 
severe operating 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 carton>.

NARCAL 85PG

NARCAL 85PG is a high alumina graphite plastic developed lot 
use in high production blast furnace and foundry cupola 
applications—specifically lor troughs and spouts. This pro­
duct exhibits superior workability, and strength for 
installations involving not only complete re line but minor 
mamlenace work as well. The premium product is highly re­
fractory, is non welting with respect to molten iron and slag, 
and is resistant to skull adherence Narcal 85PG tear out is 
quick and easy when replacement becomes necessary. It is 
packaged in 100 pound cartons.

ANCHORS FOR INSTALLATION Of 
PLASTIC AND CASTABLE REFRACTORIES

Shown in the above illustration are various types ol anchors 
and how they are used in a typical wall and Hat arch



ANCHORS FOR INSTALLATION OF PLASTICS 
AND CASTABLES (Cont)

The refractory anchors shown are designed (or high 
temperatures and severe service conditions The anctior 
tile may be installed using either the refractory box 
mounted in the wall or metal clips. Both methods allow 
flexibility of movement in service and also allow the anchor 
tile to be neadily.rpplaced.

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

)

NARCO BLOCK PLASTIC
NARCO BLOCK PLASTIC shapes reduce the cost ol in­

stalling refractories in lurnaces by eliminating labor- 
intensive placement, ramming, and shaping ot conven­
tional plastic refractories. Blocks conform to strict 
dimensional standards and consistent block density. Dry­
out curing and heat up times are shortened, reducing 
unproductive furnace time.

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

Ideal lor soaking pits, slab reheat lurnaces. lorge lur­
naces. continuous bull-welding lurnaces. Write for 
descriptive brochure.

NARCO BLOCK PLASTICS can be manufactured to 
meet any installation requirements. Standard cross 
sectional dimensions are 9" x 6", 9" x 5". and 9” x AW. 
There are no limitations on length, although practical 
lengths of 9". 12“. 13H". or 18" should be specified.

CASTABLE REFRACTORIES
, Regular Castables

NARCON is an economical, dur­
able castable recommended lor 
poured monolithic structures at 
all temperatures up to 2200* F. It 
has good strength and abrasion 
resistance and is well adapted lor 
use as a paving material around 
industrial lurnaces. aluminum 
melting pots, boilers and inciner­
ators where the floor must with­
stand heat and mechanical 
abuse. It is packaged in 100 
pound moisture resistant bags.

NARCOHEARTH E.S. (COARSE) 
is an extra coarse castable suit­
able (or massive installations 
where strength resistance to 
thermal shock and mechanical 
abuse are primary factors It is 
recommended for use at all 
temperatures up to 2350* F It is 
packaged in 100 pound (noisture 
resistant bags.

NARCOHEARTH 23 is a refractory 
castable characterized by its ex­
tra coarse aggregate and excep­
tionally high strength. This cast- 
able is recommended lor use in 
areas where high compressive 
strength is essential and in areas 
subjected to substantial thermal 
shock The maximum recom­
mended temperature (or Narco­
hearth 23 is 2350*F. It is shipped 
in 100 pound moisture resistant 
bags
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NARCOCAST EX1RA STRENGTH SERIES castables are 
specifically designed lor applications which requite high 
mechanical strength and abrasion resistance Maximum 
recommended temperature is 2400*F. To meet ttie wide 
range ol conditions encountered in this temperature rone. 
NARCOCAST EXTRA STRENGTH is available in ttiree gram 
strings. Medium grain sire NARCOCASF E. S is designed 
lor most general applications and provides a dense struc­
ture to resist slagging and abrasion action to facilitate 
casting battles and thin sections, as well as lor trowelling 
applications, specify NARCOCAST E S. FINE For casting 
thicker and heavier sections, employ NARCOCASI E S. 
COARSE to improve spalling resistance and toughness. 
These three products are shipped in 100 pound moisture 
resistant bags.

NARCOCAST 25 is another extra 
coarse refractory castable fash­
ioned after Narcohearth 23 but 
with increased refractoriness to 
withstand higher temperature 
environments. Narcocasl 25 is 
also recommended where higher 
compressive strength and ther­
mal shock resistance 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 material lor 
casting new jobs or repair work at operating temperatures 
up to 2600*F It is a low iron, high purity, hydraulic 
setting castable with a fireclay 
base that permits preparation at 
needed consistency lor pouring 
or tamping — simply by adding 
water and mixing. It develops 
good load bearing strength hy­
draulically without application of 
heat. NARCOCAST provides an 
economical means ol forming 
monolithic and intricate lurnace 
linings, thereby eliminating the 
necessity ol maintaining an in 
ventory of expensive shapes. It is shipped in 100 |» 
moisture resistant bags.

CASTABLE REFRACTORIES (Cool'd)
Regular Castables

CASTABLE REFRACTORIES (Conl'd) 
Regular Castables

NARCOCAST E.S 26 is an exrep 
tiuiially high strength refractory 
t aslalile developed primarily lor 
coke oven door applications Nar 
i.ocasl E S 26 incorporates high 
strength and volume stability to 
lorrn a superior relraclory castable 
lor use in many other applications 
wtiere the temperature does not 
exceed 2600* F It is shipped in 
100 pound moisture resistant 
bags

NARCOHEARTH is a castable 
similar to NARCOCAST but 
possessing a slightly higher iron 
content. It is also suitable lor a 
wide variety of applications where- 
operating temperatures do not 
exceed 2600*F It is supplied in 
100 lb. moisture resistant bags.

SUPER NARCOCAST is a special super duty castable lor 
use up to 2B00°F. where operating conditions are beyond 
the limits ol standard castables. It is composed ol a 
balanced blend ol super duty fire­
clay and is bonded by a high 
purity calcium aluminale cement.
The important characteristics of 
low iron content, excellent volume 
stability and high refractoriness 
commend its use where the re­
quirements are more severe than 
usual at the additional tempera­
ture limit. It is shipped in 100 
pound moisture resistant bags.



CASTABLE REFRACTORIES (Cont’d)
Regular Callable* (Conl'd)

NARCOCAST 30 is a 3000*F high purity, low iron callable 
consisting ol super duly calcined fireclays carefully com 
bmed with plasticizers and hydraulic binders. II |>osscssps 
unusual volume liability and high 
bulk density! As added oulstand 
mg properties, it has high strength 
through ils complete temperature 
range, with special emphasis on 
the intermediate temperature 
zone, and belter resistance to 
spalling. II has also been de­
signed to withstand the effects ol 
high sulphur fuels, reducing and 
hydrogen atmospheres. Iluctuat 
ing temperatures, erosion and 
abrasion. NARCOCAST 30 is shipped in 100 pound 
moisture resistant bags.

NARCOCAST 60 is a hydraulic setting, high alumina, low 
iron 3I00*F castable The important characteristic ol this 

material is its outstanding spall­
ing resistance. The high alumina 
content of NARCOCAST 60 as­
sures maximum resistance to vit­
rification as well as increased den­
sity- These properties in addition 
to compatibility with various fur­
nace atmospheres assures long 
life under many severe operating 
conditions. NARCOCAST 60 is 
packaged in 100 lb. moisture re­
sistant multiwall bags.

GUNCAST is a high alumina, low 
iron, 3100*F refractory castable 
similar to Narcocast 60 but modi 
tied in such a way as to make it 
suitable for guncasting Guncasl 
is typified by its resistance to 
spalling, vitrification, and shrink­
age and its ability to withstand 
reducing atmospheres, abrasion, 
and corrosion, it is shipped in 100 
pound moisture resistant bags.
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CASTABLE REFRACTORIES (Cont’d)
Regular Castables (Cont’d)

NARCOCAST 32 is a high alumina 
castable suitable for service up 
to 3200°F NARCOCAST 32 pos 
sesses good volume stability and 
resistance to vitrification and 
spalling Us composition provides 
excellent resistance to iron oxide 
scale attack, furnace fumes and 
almcspheres. NARCOCAST 32 is 
available in 100 lb. moisture re 
sistant bags.

»nni,vixi is a nyoraunc selling, high alumina, low iron 
3400*F castable composed of a tabluar alumina aggregate 
bonded with a high purity calcium aluminate binder. The 
—------- tight structure formed upon pour

I
ing results in high density, high 
strength, low permeability, high 
resistance to abrasion and ero-

------  sion, resistance to carbon attack,
reducing atmospheres and high 
sulphur oils. It is the answer to 
furnace problems caused by 
severe temperatures, spalling 
conditions and heavy loads. 
NARCOTAB is supplied in moil 

lure resistant multiwall bags of 100 pound capacity.

Kikfflmrnn.
LOW IRON , RPICIAl HtOH

AIUMIMA CASTABLE

finii-cnuucis anyaraulic setting 
castable developed primarily for 
resistance to extreme conditions 
of abrasion and erosion at tem­
peratures up to 2500*F. It has 
as its base a dense, hard and 
pure Uint clay aggregate with a 
binding medium of equal strength.
Erosion loss tests indicate it to 
compare favorably with both stiff 
mud and dry press first quality
brick. It is also approximately ----------- -
equivalent in this type service to silicon carbide brick. 
ANTI ERODE is shipped in 100 lb. moisture resistant bags.



CASTABLE REFRACTORIES (Cont'd)
Regular Callable* (Cont'd)

NARCO BUST FURNACE CASTABLE was developed spe 
cifically lor pneumatic gun application in new monolithic 
construction and patching wherever conditions call lor a 

product with high strength resist­
ance to abrasion, slag, carbon 
attack and reducing atmosphere. 
It is recommended lor application 
in blast lurnaces and may be 
used Irom the bottom to the lop 
ol the stack, including the bustle 
pipe, off takes and downcomer 
pioe areas.

NARCO BLAST FURNACE 
CASTABLE may also be poured 
where an installation does not 

lend ilsell to gun application. It is shipped in 100 pound 
moisture resistant bags.

NARCOLITE is a hydraulic setting 
light weight insulating castable 
lor use at temperatures to 2000* F 
in direct contact with llame where 
abrasion or serious fluxing ac­
tion are not present. It has good 
strength and low thermal con­
ductivity lor a light weight cast- 
able. NARCOLITE is shipped in 
50 pound moisture resistant bags 
and requires 54 pounds ol mate­
rial per cubic loot ol construction.
LOW-K is a lightweight hydraulic setting castable lor use 
to 2000* F. It was designed to provide an additional 
margin ol strength without impairing its insulating prop­

erties. Load conditions, as found 
in lurnace foundations and 
hearths, are olten too great lor 
conventional insulating castables. 
LOW-K provides a structural 
sound protective heat barrier to 
meet these conditions and other 
applications requiring additional 
strength. LOW K is supplied in 
50 lb. bags and requires only 63 
pounds of material per cubic foot 
ol construction.

AEROCAST L is hydraulic selling and combines the i|iiali 
lies nl rnlrar.lotiness. strong cold set. good high temperature 
slmii'lli inr,li|-ihlr shrinkage and low thermal conductivity 

with heal saving insulating values 
and lightness ol weight ALRO 
CAST L may be used lor either 
back up purposes or as a working 
lining e>posed to lurnace almos 
pheres II is not allecled by cyckng 
lurnace operations and is tree 
Irom rehydralion It is suitable lor 
use up to 1800* F. requires 46 
pounds per cubic tool installed and 
is shipped in 50 pound moisture 
resistant bags

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

NARCOCRETE is an insulating, 
hydraulic setting castable that 
combines low density and abrasion 
resistance with refractoriness It 
is suitable for use at temperatures 
up to 2450*F and is shipped in 
100 pound moisture resistant bags 
requiring 85 pounds of material 
per cubic foot of construction.

NARCOLITE 28 is a 2800* insu 
latmg castable used in the con 
slruclion of |Oint free monolithics 
where light weight and high insu 
latmg efficiency are performance 
criteria. Lightweight linings re 
duce the load on support equip 
ment and high insulating eilici 
ency means sueable luel savings 
resulting trom low heal storage 
and low thermal conductivity II 
is shipped in 50 pound moisture 
resistant bags



STEEL LINE is a high alumina, 
line grained, heat set ramming 
mu, particularly lor use in sleel 
foundry ladles and in electric lur- 
nace root della sections. It can be 
installed quickly and provides a 
joint Iree monolithic lining.

STEEL LINE is shipped moist, 
ready to use, in 100-lb. moisture- 
resistant bags or 400 lb. drums.

CARO LINE is a highly siliceous 
line grained, heat-setting ram­
ming refractory, blended under 
close laboratory control. This vol­
ume stable product is highly resist­
ant to slag and high temperature 
metal penetration. CARO-LINE was 
especially developed lor lining 
ladles handling acid electric fur­
nace steel, malleable iron and 
alloy iron, as well as acid electric 
lurnace bottoms and sidewalls. 
Mixtures ol CARO LINE and coarse 
silica ganister may be used lor 
ramming the bottoms and side- 
walls ol acid open hearth or elec­
tric furnace installations, reduc­
ing the overall refractory cost.

CARO LINE is shipped in 100 
lb. moisture-prool resistant bags 
and may be stored indefinitely.

FIRELINE is a highly siliceous 
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 converters 
and electric lurnaces. FIRELINE 
contains a small quantity ol boric 
acid to promote sintering at lower 
temperatures. FIRELINE is 
shipped dry or damp in 100 lb. 
moisture resistant bags.

RAMMING MIXES RAMMING MIXES

BERLITE is a super quality, line 
grained refractory with graphite 
added, that provides excellent 
rammed lining lor foundry ladles, 
cupola spouts and taphole areas. 
II has high refractoriness, is vol­
ume stable, non welting and re­
sistant to slag and melal erosion. 
II is shipped dry in 100 lb. 
moisture resistant bags.

RAMAL 80 is a high alumina, heal 
set. ramming mixture with excep 
tionally high refractoriness. When 
rammed into place, it forms a 
strong, dense homogeneous mass 
and may be substituted lor high 
alumina brick and shapes in the 
80% alumina class. It is shipped 
damp in 100 pound moisture 
resistant bags.

•:* .. i,-.

RAMAL 80 G is a special 80% tlumina ramming mix 
lortilied with graphite especially developed lor ramming 
Iront slagging spouts ol cupolas. The ability to lake severe 
punishment makes RAMAL 80 G 
an economical relractory lor tap 
hole and breast area ol the cu­
pola. lor ladle and lorehearth lin­
ings and lor runners. RAMAL 80 
G lias high density, volume and 
contour stability, and high fusion 
temperature lo resist erosion, 
abrasion and chemical attack 
even in the 2800*F SOOO'F 
range. RAMAL 80 G is supplied 
:n polyethylene lined 100 lb bags 
and 200 lb. metal drums

e*. • •



D

ramming mixes

RAMAL 85 is a high alumina, 
phosphate bonded air setting ram 
ming mis. It has excellent resist 
ance to molten metal and slag 
penetration, has high strength at 
all temperatures and is resistant 
to spalling and abrasion. It is 
shipped damp in 100 pound mois 
ture resistant bags.

c~

RAMAL 85G is an extremely high 
alumina graphite fortified ram­
ming mix specifically developed 
lor high production blast furnace 
trough and high production cupola 
well and spout applications Out­
standing resistance to all types of 
stag attack and molten iron ero­
sion has resulted in widespread 
and continued use where depend­
ability, longevity, and overall 
economy are criteria lor refractory 
selection It is shipped in 100 
pound moisture resistant bags.

RAMAL 90 is a phosphate bonded 
alumina ramming 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 melats do not readily adhere to 
it. A veneer ol RAMAL 90 lamina! 
ed to other refractories such as 
brick, plastic or lu itself, will lorm a 
structurally sound installation. It is 
shipped in 100 lb. bags and 200 
pound drums.
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GUNNING MIXES

Pneumatic emplacement (gumlmg) provides a prac 
heal and ellicient method of installing refractory materials 
It is a method by which refractory materials are sprayed 
or shot at high velocity and pressure .to lorm a dense 
homogeneous lining.

Basically there are two types ol air olacement guns — 
dry and wet. With the dry gun the material is charged into 
the gun in dry form and is tempered with water or a 
chemical solution while passing through the nozzle The 
wet guns ate charged with materials in wet lorm belote 
being led to the nozzle lor application.

Gun mixes are generally supplied in dry lorm. Some are 
heal selling, however many contain special binders that 
develop lull strength at all temperatures. Strengths are 
obtained through the use ol air setting or hydraulic setting 
agents, or chemical binders incorporated in the mix or 
added in liquid lorm at lime ol placement.

NARCOGUN P-340 is a magne 
site gun mix that forms a rigid 
body in a matter ol minutes when 
nozzle mixed with a 1:1 SPS water 
ratio NARCOGUN P 340 is very 
resistant to slags ol high iron 
contents and is ideally suited lor 
installations such as pulverized 
coal bred boilers. Shipped dry m 
100 lb multiwall moisture proof 
bags.

iinnvuuun ru IS 9 magflCSHC gUn w iiemm( -

dry phosphate binder that attains its setting properties 
when mixed with water at the 
nozzle. It has high strength at all 
temperatures and is extremely re­
sistant to basic slags. NARCO- 
GUN P 345 serves as a mainte 
nance material lor BOF back up 
linings as well as pulverized coal 
tired boilers. Shipped in 100 lb. 
mulliwall moisture resistant bags.
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GUNNING MIXES

NARCOGUN FC-32S is a liteclay gun mu that develops 
strength through a chemical bond uiwn being Irmprrpd
with a 1:1 SPS eater ratio at the 
nozzle. It can be gunned on hot 
or cold surfaces to varying thick­
nesses. Because NARCOGUN FC- 
325 sets immediately upon con 
tact with hot surfaces, it is well 
suited for coke oven jamb main 
tenance. Supplied dry in 50 and 
100 lb. multiwall moisture prool 
bags.

NARCOGUN FCD-342is dry phos­
phate bonded fireclay gun mix 
and is a companion product to 
NARCOGUN FC 345. Only water 
added al the nozzle is necessary 
lor application to any installation. 
It may be applied to either a hot or 
cold surface and develops strength 
through the chemical bond. It is 
ideally suited lor coke oven door 
and wall maintenance. Supplied 
dry in 80 and 100 pound moisture 
resistant bags.

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

NARCOGUN AR is a high strength, 
abrasion resistant gunned cast­
able for low temperature applica 
bon. It is recommended lor appli 
cations requiring high strenglh 
and abrasion resistance at tern 
peralures up to I200*F; however, 
it may be used for temperatures 
up to 2200*F in applications 
where strength and abrasion re­
sistance are not factors. It is 
low in iron content and has good 
resistance to carbon monoxide 
disintegration.

NARCOGUN AR is supplied in 100 pound moisture 
resistant bags.
GUNCRETE is an abrasion resistant gun mix for applica 
lions up to 2400*F. This material needs only to be tem 
pered with water at the nozzzle 
to develop a high strength hy­
draulic bond. The bond strength 
ol GUNCRETE together with its 
tough and dense gram provide 
an extremely effective abrasion 
resistant material for dust collec­
tor systems, petrochemical and 
relinery applications, and boiler 
ash hoppers. GUNCRETE is sup 
plied in 100 lb. multiwall bags.

NARCOGUN HMC is a refractory 
gun mix developed primarily loi 
maintenance ol hot metal cars 
(Ireadwell ladles or torpedo lad 
les) but it is also well suited for 
installations where temperatures 
do not exceed 2700*F. These in­
stallations include soaking pits, 
soaking pit covers, reheat fur 
naces. aluminum smelling and 
holding lurnace. arches, sills, 
iambs and walls above the melal 
line, lorge furnaces and annealing 
furnaces It is shipped in 100 
pound moisture resistant bags



GUNNING MIXES

I

NARCOGUN 28 is a high duly hie 
clay gun mu loi applications up 
to 2800*F II is a general purpose 
type gun mu lor all around mill 
maintenance such as soaking pit, 
soaking pit covers, open lop lad 
les, hot metal miners. Ireadwell 
ladles, etc. II is shipped in 100 
pound moisture resistanl bags

NARCO BLAST FURNACE CASTABLE and OUN MIX is a 
3000*F castable developed especially lor patching and 
repairing blast furnace linings. It can be used in all areas 

Irom the bottom to the top of 
the slack.

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

NARCAL 80 GUN is a high alumina 
3100*F gun mix formulated to 
allow for both hot and cold gun­
ning. This characteristic makes 
it an ideal choice lor the original 
equipment lining as well as an 
ideal repair material lor high tern- 
perature applications in steel 
holding lurnaces, coke oven door 
iambs, channel type induction 
lurnaces. and the like It is shipped 
in 100 pound moisture resistant 
bags.
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GUNNING MIXES

NARCAL 85 GUN is a phosphate 
bonded high alumina gun mix de 
veloped lor hot and cold surface 
application It is an excellent 
lurnace maintenance material lor 
applications where temperature 
and slag conditions are too severe 
for ordinary high duty and super 
duly refractories. It is packaged 
and shipped in 100 pound bags.

AEROGUN is an extremely lightweight insulating gun mu 
developed primarily for back up service and limited ex 

posed lining applications. In 
those applications where it is to 
be used as back up. Aerogun 
should not be subjected to tern 
peratures exceeding 1800* Ex 
posed linings ol Aerogun should 
not be subjected to temperatures 
above 1600* Aerogun displays 
versatility in that it might also be 
cast or trowelled It is shipped in 
50 pound moisture resistant bags

NARCOLtrE GUNNING MIX is a hydraulic setting light 
weight insulating gun mu developed principally lor appli 
cations requiring a product with 
iow iron content lor use in highly 
reducing atmospheres. H has a 
gunned density ol only 65 pounds 
and a service Ijmit ol 2000*F. Its 
high insulating efficiency assures 
an economical lining. It is shipped 
in 50 pound multiwall, moisture 
resistant bags.
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GUNNING MIXES

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

NARCOLINE G is supplied dry 
in 100 pound multiwall bags.

NARMAG CM 18 is a
setting properties. It

chrome ore base gun mix with air 
is applied with a dry type nozzle 

mix gun where water is added at 
the nozzle. NARMAG CM-18 finds 
wide usage in veneering open 
walls, uptakes and slag pockets 
as well as studded tube boiler 
walls. Supplied in 50 and 100 lb. 
multiwall paper bags.
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SILGLAS is an especially formulated line grain super 
siln .i inmi.ii ilpvi-lnped for laying glass lank crowns 

SILGLAS has excellent trowelling 
and suspension characteristics to 
obtain thin but full joints so nec 
essary for glass tank crown con 
slruction For identification pur 
poses. SILGLAS contains a harm 
less organic dye which turns blue 
upon mixing Ihe mortar With wa 
ter. Supplied dry in 100 lb paper 
bags

NARCO-SIL is a super silica mortar used in conjunction 
with silica brick wherever conditions are severe II has 
desirable balanced properties such as maximum refractori­

ness. excellent workability, high 
resistance to slag erosion, negli­
gible shrinkage, good bonding 
characteristics and high load bear­
ing ability. It contains no fireclay 
or siliceous clay bul makes use 
of other special ingredients to 
give it outstanding plasticity and 
bonding power.

NARCO SIL is shipped in 100 
pound moisture resistant bags. 
To use. it is only necessary to 

mix with clean water to desired consistency.

MrU SILICA CEMENT is produced 
in Iwo 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 Both grades possess high 
refractoriness and good working 
prooerlies

These products can be troweled 
easily, and are also used satis
faclorily for dipped joints They____________
develop a strong ceramic bond when heated to furnace 
operating temperatures.

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

SILICA SPECIALTIES



BASIC SPECIALTIES

Mortars

NARCHROME MORTAR (Heal Sel). with chrome ore as ils 
base, is a chemically neutral high temperature mortar 
of maximum refractoriness. This high refractoriness im­
parts maximum resistance lo basic and ferrous slags It 
possesses a smill amount of air 
sel but depends chiefly on high 
temperatures to obtain its per- 
manent set in service.

NARCHROME MORTAR (Heat 
Sel) has high water retention and 
good plasticity which makes it 
ideal (or all types of troweled 
joints. It is also widely used (or 
patching small holes in furnaces 
or In NARCHROME PLASTIC.
Strong adhesive characteristics 
make this mortar very suitable lor bonding and spray 
coaling all kinds of refractories.

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

NARCHROME MORTAR (Air Set) Is an air setting, high 
temperature bonding mortar with a chrome ore base. The 
only preparation necessary is mixing with clean water lo 
the consistency desired, thereby obtaining 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 slags or oxides.

NARCHROME MORTAR (Air Sel) 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 tern 
perature range. The air-setting 
ingredients, alter drying, form a 
strong bond until a ceramic 
bond is developed at higher 
temperatures.
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BASIC SPECIALTIES (Conl'd)

Mortars

NARMAG MORTAR (Heal Set) is a linely ground, high 
purity, heal selling magnesite (periclase) bonding morlar. 
containing in excess ol 95% MgO II'is designed tor use 
with nur high purity basic brick products such as NARMAG 

B. but may be used with our other 
basic brick brands as well.

NARMAG MORTAR's particular 
advantage is the chemical resist 
ance and refractoriness provided 
by ils high magnesia content. In 
addition. NARMAG MORTAR in­
corporates low shrinkage, excel 
lent troweling characteristics and 
good water retention properties, 
even on burned brick Thus 
NARMAG MORTAR prevents ero 

sion in particularly severe basic applications by (I) secur 
ing tight well filled-joints upon installation thru its superior 
handling and physical properties and (2) providing maxi 
mum chemical resistance by reason of its high purity.

Supplied in 100 lb. multiwall moisture resistant paper 
bags.

NARMAG MORTAR (Air Set) is a finely ground high purity 
air setting magnesite (periclase) bonding morlar for use 

with magnesite and magnesite 
chrome brick where a strong |0int 
is required regardless ol tempera 
lure NARMAG MORTAR (Air Set) 
has the same chemical resistance 
to basic slag conditions as noted 
above for the heat setting grade. 
Supplied in 100 lb. multiwall 
moisture resistant paper bags.

Castables

NARCHROME CASTABLE REFRACTORY is a chrome ore 
base, hydraulic setting material which is recommended 
lor temperatures up to 3000*F. To use. mix with clean



BASIC SPECIALTIES (Contd)
Castables

water to the desired consistency 
and then pour tike concrete.

like NARCHROME PLASTIC 
REFRAQTORY. it has excellent re­
sist ence to chemical attack by 
fluxes, basic slags and molten 
metals and may be used lor 
patching walls and floors ol 
NARCHROME PLASTIC

It may be used lor walls and 
floors of water cooled boiler 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 to cast one cubic foot of lining.

-------------....an axiVCO

narmag
CM IB
GUN

See Gunning Mixes. Page 82 
for detailed inlormalion

narcogun
P 340

See Gunning Mixes, rage r r 
for detailed information

narcogun 
PD 345

See Gunning Mixes, Page 77 
lor detailed information

MING MIKts
MAGRAM G.S. is a basic ramming 
mix developed primarily for 
ramming the della sections of 
basic electric furnace roofs. 
Unique binders allow Magram
G.S. to be either rammed or 
rammed cast into a refractory 
material possessing the following 
attributes: resistancetocorrosive 
furnace fumes, chemical 
compatability, adequate 
strength, high rammed density, 
ease ol placement and short 
setting time. It is shipped in 100 
pound moisture resistant bags.

ANCHORS and HANGERS 
FOR MONOLITHIC CONSTRUCTION

The following pages show various types ol anchors and 
accessories ollered by NARCO and illustrate a number of 
practical methods lor anchoring and suspending plastic or 
castable refractories in monolithic fuyftace linings.

The simplicity of design in NARCO anchors provides vari­
ous combinations of metal and refractory anchor assemblies 
adaptable to a wide variety ol applications in construction of 
furnace linings and heat enclosures.

Selection ol anchors should be determined by service 
conditions and temperature gradients encountered through 
the walls or root Components of the anchor assembly must 
be of correct type to meet these varying conditions.

TEMPERATURE CONSIDERATIONS IN 
ANCHOR SELECTION

1. Mild steel parts may be used up to 500*F.
2. Cast iron with 1% cbrome up to 1000*F.
3 Alloys ol 25 12 chrome nickel up to 1550*F.
4. Super duty refractory anchors are recommended 

at higher temperatures to 3200*F.
The drawings indicate the use of higher temperature 

resistant parts toward the hot face with adequate lower 
temperature components in the cooler section of the anchor 
assemblies.

CONCLUSION
It is extremely important to properly space all NARCO 
anchor and hanger units to suit design requirements. In 
general, for wall construction, metal or refraclory anchors 
should be spaced approximately 15 to 18 inch centers. 
However, under extreme conditions of temperature and excess 
vibration, 12 inch centers are recommended.

For flat arch or roof construction, NARCO anchors or 
hangers are usually spaced on 12 inch centers to suit most 
service conditions.

A supply of the NARCO refractory anchor and hanger 
assemblies illustrated is maintained with adequate stocks of 
plastics, castables, and refractory gun mixes for prompt 
shipment.

For additional information pertaining to product recom 
mendations and application methods of anchoring systems 
described herein, consult the Cleveland Office.
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STANDARO FIRECLAY BRICK SIZES*
9* s 4 Vi" a 2'/*' Series

Wt
9" IIIAIOW

9*s 4'/i'« aVi

!%•

Na. |.K WIOOI
9*. 4Vi's <aVi' a*/«'>

6*-9* Inside Radius

rut mick

9*s 4Vi's IV
Na. I WIOOI

9'a 4'/,'« (!•/,* I’/,*) 
I' l* Inside Radius

4Vi' 1W
i

a inch mick

9's 4Vi's a'
Na. a WIOOI

9*s 4Vi's (aVi'iVi'l 
I' lVi* Inside Radius

3VV

aw
ay«-

IMAU 9" MICK

9's aVi's aVi*
SOAP MICK

9's aVi's a •/«'

• AIm •landiril in lilka luifh

STANDARD FIRECLAY BRICK SIZES*
9* s 4Vj* s 2Vi* Series

w

JIV

A
Na. 1 ASCII

9'« 4'A'a la*/,' a'/,') 

a' 1 Vi* Inside Radius

Ns. 1 KIT
9's <4Vi'4'i a aVi'

6* 0* Inside Radius

glF
iy. _j

ns. a ASCN
9's 4'/,*s (J'/j* 1 Vl

IO'/j' Inside Radius

a*/s

Ns. 1 KIT
9*. MVi'-3'/,'i s 2'/,'
2' 1 Vi 'Inside Radius

^♦-a'/s"
«Vs'

gS?a
Jr*

a

Na. a ASCH
9*s 4Vi'» (2Vi* I'l

3* Inside Radius

Na. 1 KIT
9's (4Vi'*3'l s a'/i' 

l'-6' Inside Radius

4VV

NICK MICK

9's 4'/,*. (2 Vi'Vi')

Na. 4 KIT
9's (4Vi'-avo i aVi' 

9' Triaide Radius
* Aim Man<Ui< i in oils*-* hnrli



STANDARD FIRECLAY BRICK SIZES
9* *«4'/,* »2'/,*S«iie* _____

JAMB MICK* 

9*. 4 V« IV
■DO! MIW*

9*« (4V-i'/i*> * IV

4V
41* IN* MIW*

<9'-«V) * 4 V« IV

4VV
fUlHUIDOl*

9*. 4 V« O W>

4V
AO* INK MIW*

(9* JJU'I « «V« * V

4 V.'—;

2VV
ANOII “A" MIW* 

(9*-4%'J « 4 V» l%*

49* M9I MIW*

»•« <4tt* l,/«'> « * V
3M»

4iVV
U* HOI MIW*

9'« (4 V-Jfc*)« a V

ANOII "I" MlWt 
(9* 0') i 4%'« 1%*

4V,
ANOII *r IKIW I

(•*•4%*) * «V» a V
*AUo Handaid la Mika btick
(Not lUadaid 9" itiin hut med luqiifnllf

STANDARD FIRECLAY BRICK SIZES*
9* *4'/,' *3" Serle*

Ninw o1 BckB Dimenaiona laaide Radma

9" Straight --3* Scrira 9't4'/,'t 3' _
Small 9* Brick — 3* Scries 9*.3'/,*t3* —

9* Soap—3* Scries 9't J% *t3* -

9* Split Brick —3* Strict 9*I4'/,*HV —

9* No. 1 Arch - J* Strict 9*«4'/,*.(3* IV«*» .. 4* I'/,*
9* No. I Arch - 3* Scrict 9*«4'/|*«<3* J'V» 1* 10'/,*

9* No. 3 Arch — 3* Scrict 9*«4'/,*il3* J*).. 9*

9* No. 4 Arch—3" Scrict 9*i4'/,*«(3*l*) IV

9* No. 1 Wcdie-3* Scrict . 9'i4%*«(3*l*/,*l . I1 3*

9* No. I Wedjt—3* Strict . 9*«4K*t(l*-2'/i*l.. . 3' 9*

9* No. 3 Wcdie—3* Scrict 9*l4%*»(3*-J*|. . . 1' 6*

9* No. 1 Key—3* Scrict 9*t(4%* 4*lt3* 6' 0*

9* No. 1 Key-3'Strict 9't(4'/,* 3'/,*).3* MV

9* No. 3 Key-3* Scrict . 9*«(4'/i*3')«3*......... 16*

9* No. 4 Key—3* Strict 9*1(4'/,* J'/«*)l3*.. 9*

9* Feather Edfe--3* Strict 9*«4V,*i|3*V.*)
9* Neck Brick—3* Scries 9*i4%*«(3*-y,*)... -

9* Ed|t Skew—3* Strict. . . 9*i(4'/4*l'^*)i3*. . . “

9*—48* End Skew —3* Series. (9*-6Xt*)i4'/4*»3*.. __

9* -41' Side Skew —3* Scrict 9*.(4W*I'X.*)«3*.. —

9*—60* End Skew —3* Series. . (9*-7'/«*)t4'/,*t3*. . —

9'—60' Side Skew - 3' Seriet. 9*.(4'/,*ll/,*)«3*.. —

9' Jtmb Brick—3' Strict 9*t4'/j *t3* -

‘Alio iiandud m ailirn bock



STANDARD FIRECLAY BRICK SIZES

4V«

V/%

6V«

uaoi »" STIAIONI* i«*oi *" n». a wiooi*
9*1 6‘/.*i 2‘V
9*« 6%*« 3*

9*s 6%*s (1'/,' I •/,’) 
l' l%* Iniidc Radius 
9*s 6%*« (3* a'/,') 
3'-9* Iniidc Radiua

Vh'

*%"

UIOI 9" Na. |.| WIOOI* 1*101 9" Na. S WIOOI*

Uaoi 9" Na. I WIOOI*
9-n 6%'. (aVi' iy.*) 

2'-3* Iniidc Radiua 
9*« 6%'« <J* jy«')

- 8'-3* Inside Radiua

HAT BACK STIAI0H1
#'« 6*« avi*

*AUo iUikIii4 In i)k« twkti

STANDARD FIRECLAY BRICK SIZES

0

I'/a

HAT IACK Rill
9*s6*s
9*i6*« 2*

♦"a «'* Ns. t KIT
9*. i6* sy,*». a'/t*
9*. 16' Sis'! « 3
6' 6" Iniidc Radius

a'/."

l^pl*
2’/.

Ns. 1 HAT BACK AICN
9*. 6*. <JV,* 2'/,'l 
|'-3* Iniidc Radius

9"a a" Ns. 1 KIT
9'« (6* I’lia'l * 2V,* 
9'i (6*-«%*» »a’ 
3'0* Inside Radius

.w 6

sdpHi
a ^

2
Na. 3 HAT BACK AICN

9*s 6*» (l'/j* 2*)
8* Iniidc Radius

*"■ 4“ Na. a KIT
9's (6* 3') s !%*
9*s (6' 3*1 a 3*
9* Inside Radius



STANDARD FIRECLAY BRICK SIZES

Htm«
OimrtIHNII

It* ImIiti
Numbri
An.

Diamrlrf 4 Ring

Intuit Oultitfr

STANDARD if SIZIS*

8lrai|hl I7i6t3 1

No. 1 Arch • I7i6.<J7V ISI II' 0* 12' O'
No. 1 Arch Ih6i(3 3541 76 S' 0' 6' 0'
No. ] Arch 12.6.(3 71 38 I' o' 3' 0'
No. I X Wedge I3i6i(3 l'al 604 46' 0' 48' 0’
No. 1 Wedge I3.6M3i‘/*\ 302 32' 0' 24'Q’
No. 3 Wedge U.6«(31'/4) ISI |0‘ 0* l2'-0'
No. 3 W«d(t 12.6.(3 2) 76 4' 0' 6’0'

STANOARO I3*/i"i4V»" a l'/» " SIZIS

8lrai(ht

No. 1 Arch llW/JiU'A 76 4' 3' S' 0*
No. 1 Arch IVAiVMM-IV.) 38 l'9* 2-6'
No. 3 Arch I3%«1%.(J%I) 19 0'-6' l'-3'

STANDARD 13VrMa4Vir ■ 3“ SIZIS*

Straight I3%«4«4i3

No. 1 Arch 113 8' 3* 9' 0'
No. I Arch 13j4a4}4*(3J'/4) 37 3'-9* 4’6'
No. 3 Arch I3%MSi(3]| 19 1' 6* I' 3'
No. 9 Arch I3'/4i4v4.(3I) IS 0'-4'/4* r iV

STANDARD llV^ii" ■ ivr* SIZIS

Straight I3%«6«JV

No. 1 Kcr as ir-3* I3'6'
No. I Key SI 6*-0* 8*3*
No. 3 Kcr IStfilO 3).2V4 39 33' 4*6'

STANDARD H'/j" ■ 4" i 3" SIZIS*
Straight I3V4i6i3
■No. I Arch l3'/,«6«(3 2%) ISI II' O' I3’0*
No. 1 Arch 76 S'-O' 6'0'
No. 3 Arch I3Hi6i(3-2) 38 3’ 0' 3'-0*
No. I X Wedge II*/4i6i<3 2»/,| 679 SI‘-»' S4'-0*
No. 1 Wedge I3,/4>6i(3-2%) 340 24*-9* 27'0*
No. I Wedge 1314161(3 VA) 170 ll'-3* I3'6'
No. 3 Wedge l3l4i6i(3-2) OS 4'6* 6'-9*
No. 1 Kcr I3%i(6S)i3 8S ll'-3' I3'6'
No. 1 Key I3V4i(6 4%)i3 S3 6*0' 8' 3'
No. 3 Kcr I3</4i(6 3)i3 29 2'-3* 4' 6'

•Alto itandard in ailica brick

STANDARD FIRECLAY BRICK SIZES

VA

gieffi4*

3% r
9" 8UNO ARCH

9*. 4'/,*. (3'/,' 2 VI
7' lVj* Innde Radio*

Na. 101 SOUAR8 8UNO 

9'«4»4'i3' 
H'/4'l4*y4'«3'

^ 3

w%-

13*/.

w* VA

Ha. 103 BUNO AICN
I3|J'« 4*4'«<J' 2V)
2' 7(4* Innde Radiur

Na. 108 BUNO ABCN
9'* 4(4*1 (3’- 2?«')

1354’. 4(4'.(3' 2’4')
8' 7(4* Intide Radius

STANDARD MISCELLANEOUS STRAIGHTS
9*i6'i2’ '/,* I8'.6'.l'/,'
9'.7*.2' IO'/4'.4'/,'.3' IB*»6'a3'*
9 *«?■/,’«!• IO'/,'i4'/i

12*. 4'/,'i3'*
13

•Alto tlomlaftf m til*ro boch



STANDARD 9" i 4«/2“ » 2‘/," 
CIRCLE BRICK 

Fireclay
ItiMHRilooi «l all CIkIi Brick

Outside Chord approa. 
Radial Dimenaion .......

9 inches 
<l/j inches

jy.

» •
Thickness I'/i inches

Name Inside Chord Outside Chord1
2%* Series In Inches in Inches

llismeler in Inches Number ol 
Hrick

Per RingInside Outside

24-11 6:i.- 9 74 ii ii
16-41 7 )i„ 9 16 41 16

40-17 7'%-. 9 40 17 10

60 69 7'Vi* 9 60 69 14

71-01 • 9 71 at 19

•4-91 « 9 04 91 11

96-101 • !Vj 9 96 101 17

100-117 • Via 9 101 117 41

110-119 • i't 9 110 119 41

Alto Standard 9' a C/,' * 3“ Thick Circle Brick. 
Identical to Sixes Listed Above.

9" * 4V4“ I 9" 
CUPOLA BLOCKS

Fireclay
Dimaasiaaa al all Blocks

Outside Chord approa.......9 inches
Radial Dimension............. <'/s inches
Height................................... 9 inches

Hama of 
Block

Diameter in lachca

In Inches In Inches Inside Outside

Number ol 
Blocks 

Per Ring

A s\ 9 16 11 9
B 9 rlni 9 11 10 II
C 6 'i 9 17 16 11
D 6,r)i„ 9 10 19 14
B 7". u 9 40 49 16
F 7-'.„ 9 11 60 11
a 7* 9 60 69 14
H • 9 71 01 19

I

1

■3

3

l.a

STANDARD 9" i 6M i 4" 
CUPOLA BLOCKS and 
ROTARY KILN BLOCKS

Fireclay
Dimensions nl ill Blochs 

OttUtdc Chord approa. 9 inches
Radiol Dimension 6 indies
Thickness 4 inches

Nimt ol 
llloib

Inside Cltord 
in 1 its hes

Outside Chord 
in Inrhes

Ihtme ler in Inrhes Number ol 
Blocks

Per Ring1 nside Outside

10 41 6 Vm 9 10 42 n
16 40 6 % 9 16 40 ' 17
42 14 1 9 42 14 19

41 60 7 V,„ 9 46 60 21
14 66 7 9 14 66 21
60-72 7 >/, 9 60 72 ; 26

66 78 7 Vi 9 66 76 21
77 64 »*■>'« 9 72 64 30
76-90 7'H.i 9 76 90. 12

04 96 7 >, 9 84 96 14
90 107 T'Vr.i 9 90 102 16
96 106 8 9 96 106 16

107 114 6 '.is 9 102 114 40
106 120 8 Vis 9 106 no 42
114-126 • Vn 9 114 126 44

110-112 • Vis 9 120 111 46
121-111 S Yt s 9 111 111 46
126 118 0 Vm 9 126 138 49

111-144 « Vi 9 1)1 144 11
110 110 8 9 no no 11

NOTE: Although cupola blocks sad rotary kilo blocks arc manufactured 
in duplicate sites they sre not Inletchsngesble la most cases. Ssrvica 
condiiions diciaie variations ia physical and chemical properllea.

9" x 4>/x“ * 4“ 
CUPOLA BLOCKS

Fireclay
Oim.aslaet al all Blacks

Outside Chord opproa...... 9 inches
Radial Dimension............. t'/j inches
Height ...........................4 inches

Nsme ol 
Block

Inside Chord OuliideChord 
in Inches in Inches

Diameter in Inches Number ol 
Blocks

Per Ring1 nsidc Outside

27 16 6 , 9 27 16 n
12-41 7' 9 12 41 n



STANDARD 9" i 9*' x 4“
. Si ROTARY KILN BLOCKS

ff :t Fireclay
Dinirnsiun* «»l *11 Bloch*U>-! Outside Chord appioa. . 9 inches

Radial Dimension 9 inches
Thickness ........... 4 inches

Ntm« at 1 
Bloch

1
aside Chord 
la laches

Diameter la laches Number ol 
Blochs 

l*er Ringla laches Inside Outside

41-66 6'%i 9 46 66 7)
54-77 * >/, 9 54 77 76
60-76 6'V.a 9 60 78 76

66-64 1 Via 9 66 84 )0
77-90 7 Via 9 77 90 37
70-96 7 Via 9 76 96 )4

64-107 ?•*.» 9 64 107 36
90-100 1 'A 9 90 108 )8
96-114 1 '%i 9 96 114 40

107-170 7*'.u 9 107 170 47
106-176 7*4*i 9 106 176 44
114-1)7 7 *%* 9 114 1)7 46

II7-I3S 7'Ha 9 117 l)S 48
170-1)6 7'V,a 9 170 1)6 49
17)-106 7*Va 9 17) 141 SO

176-144 7 V* 9 176 144 SI
D7-IS0 7*9-1* 9 1)7 ISO S)
D6-IS6 7 " ,, 9 1)8 156 ss

144-167 6 9 144 167 57
ISO-166 * Vu 9 ISO 168 59

CUPOLA SLAG HOLE BLOCK
Name D 1 aside Outside

ol la Dis. (ha.
Bloch laches Inches laches

S-l-A «•/, 51 60
S-l-B 7 51 60

MALLEABLE FURNACE 
TAP-OUT BLOCK 
9" x 7*/i* x 7'/4“ 

Tap-Out-1 with \\m Tap 
Hole for Hand Ladles 

Tap-Out-] with I” Tap 
Hole for Dull Ladles

STANOARD
CURVEX CUPOLA BLOCKS 

6“ LINING

Fireclay

apprda. 9" * 6" a 4"

Number of Pieces Required Per Ring

Diameter 
Inside Btichworh

No
M*

Piag
Oismeter 

Inside Brickwork

No.
M*

Riag
Diameter 

Inside Brichworh

No.
aer

Ring

40” 16 6-P" 76

4’-3" 19 6’<)" 37

7' 6" 17 4’-6” 70 6‘-6" 78

7.9- 13 4'-9” 31 6‘-9” 79

J-0” 14 5'-0" 77 7’-0” 30

3' 3" 15 5'-3" IJ 7‘-J” 31

3-6" 16 S’-6" 74 7-6" )2

3' 9" 17 5-9" 75 8-0” 34

CUPOLA TAP OUT BLOCKS
(One and Two Hole Types)

i 1 A

i a
i.
/

a'/i 4'/,

■i,

v ;■

7V.

A

! *0

4 Vi

Nsma
ol

Bloch

A
ia

Inches

D
in

Inches

One Hole Type
T 1 A 6'/, */j
TIB 6'« V.

TIC 6 l
T l-D *'/« Mi
TIE ■ '/,

TIP S'.', l'/a
Two Hole Type

Tl A 4 '/l
TIB i •/> •A
TIC ) 1
T1D J'/i H.i
TIE 1 1'/,
T1F 3% !.



ALL-KEY BLAST FURNACE LINING BRICK

10 •» INtm CWm« 10 •< (HMf fl»M'
frkfc Aim Atm Otkfe A l« AIM

Cmm • 1 II i1u It II

11 1 98 10 0 01 41
4 91 1 7 01 4N
4' 91 7 4 • 00 SO
1 94 4 4 19 47

10 94 4 «- 19 41
10 19 ss

14 0 94 0 19 0 11 41
7i 94 9 7 11 40

94 II 4 14 60
4’ 91 1) 4 14 41
I 9) 14 • 14 41

10 97 14 10 14 64

IV 0 9? 1/ TO O 14 #4*
7‘ 91 19 7 11 40
4' 90 71 4 11 49
4 * 90 7/ 4 17 11
» 99 74 n 17 17

10 •9 74 m 11 14

14 0 U 71 710 10 Hi
7 II 79 7 10 IN
4” •1 >1 4 49 NO
4‘* 04 1/ 4 49 81
1 iy, M O' IS N1

10 •4 IS in t S H4

II o- 04 11 77 II 4/ 0I>
? 04 VI 7 Mi HH
4” 04 40 4 44 R9
4” 01 47 4 4S 91
8" 0? 44 0 44 97

10 02 44 10 44 94

10 •< hhim KMObf 10 •« fMWf KNMf
Oikh A tm A Id likk Atm AIM

Cmnh 0 1 II Cmii* At II

710 1.1 *■» 17 O 17 IN4
7 41 •1/ 7 II 1*6
4 67 •H 4 11 111
6 1.7 III) 6 V) IA9
N 6| |U7 N • m 190

10 Ml 104 Ml 79 197

74 0 Ml IMS II 0 70 194
7 49 Mil ■» 70 194
4 49 IHO 4 71 191
l» •s III h 71 I9A
N •M 117 H 76 7*0

III St 114 Ml 74 707

74 0 st 114 J4 0 74 701
7 S6 111 7 74 704
4 44 119 4 71 701
4 Vt Ml b 71 TUI
0 44 177 H 77 710

10 '.4 17) 10 77 711

74 0 41 174 14 M 71 711
7 s? 111 2 71 714
4 4? 170 4 70 711
4 41 1 U b 70 711
0 Vi 1 37 0 19 770

10 VI 1 II in IN 777

71 0 49 1 14 Jb 0 II 771
7 49 1 16 } 11 774
4 «M 1 IH 4 11 776
6 4/ 140 6 16 771
N 4/ 14 • 0 14 710

10 46 141 III 14 711

7N O 46 144 11 0 14 711
7 4S 141 7 14 7)4
4 44 HA 4 1 1 7 lb
4 44 140 b 17 711
A 44 141 • 17 7)9

Ml 4 1 14) 10 II 74|

79 0 47 144 10 0 II 747
7 47 146 7 10 744
4 41 140 4 9 746
1. 4 149 6 9 741
H 40 161 0 9 749

Ml 19 16 I 10 0 741

VI 0 n 161 19 0 1 74)
7 18 166 7 1 744
4 w 161 4 6 746
4 11 169 9 ' 6 741
A M. HI 0 4 749

in M. 11? 10 4 761

)l 0 14 1 14 4U 0 4 767
7 14 114 7 1 764
4 14 Ml 4 ) 7b4
4 11 119 j 7 71.1
0 1 1 IH | 0 1 .'69

Ml 1 1 IH * 10 1 710

41 0 717



ELECTRIC FURNACE ROOF A DOME SHAPES

9 MlfAWII

Mark
•w* **v* "Z"

11 R 9 II 1 4
IIR 91? 7"., 4
IIR 9 13 2 'S. ?• i* ■* 4
UR97I ?“ •/ 7'v» 2 *• Vt
(IR 9 2? ?'V» ?•» ?'.* I'V
IIR 9 23 ?'. :»•# i V>
IIR 9 14 7’. is 1 4
IIR 9 74 7 Sr i • u i V>
IIR9 31 Z*!, 7'3u i
IIR 9 3? 2*» 2‘Yir 2'r 1
IIR 9 33 2''*r 7V« 7 3

■flfcSEP

I f MV ARCH

Olm*n*lon in Inch**
Mark -

-Z"

UR9 II 7<r 4
UR 9 12 2‘r 4
UR 9 13 2 4
UR 9 21 2‘r J'r
UR 9 7? 7’r I'r
UR 9 21 7 IS
UR 9 31 71. 1
UR 9 17 2'r 1
UR 9 11 2 1

i03
[ •s*. 1

;

X
« MVWIIXU

Mark **wr "Z”

UR 17 II i 2* 2 Hi bS
UR 17 17 2 "it 2'lu 2V| sv.
UR 17 11 2"rr 2S, 7 b'/|
UR 17 71 2" it 2'>ir 2*. 5
UR 12 7? 2"ir 2*»» 2'/. 5
UR 17 23 2'Yir 2 I'r/ 7 &

Dlmanalon In Inch**

”Y" “Z“

UR 12 II 2* 5'/r
UR 17 12 2‘i bS
UR 12 13 7 bV,
UR 12 71 2* b
IIR 12 7? 2'b b
UR 12 73 2 b

17 klVWlUGI

-i-J
a1, *ii*i«ii

4* 1

t—
I'I Mr awi.'ri

Mftih
Dimension In IncMt

'W* ..y*. "Z"

HR 1 1', II ?** .a ?** b
11R 1 1*. 17 7,;.r ?*'. 4
III! It*.- || ?»,/ 7 s
II H IV, 71 ?* » 2% 4*.
1 1II 1 V , 7/ /•'.* 7*i. ?•/. 4 S
IIH 1 1', 71 ?'. 7 4 ••
III! 13',?* IS, 1 4 S

Olmanilon In Inch** 
Mark -------------------------------

_ "Y" 'Z“

IIR 1 V, || ?'. s
UR IV, 12 ?' r s
UR IJ’r 13 7 *5
IIR IV, ?| ?•. 41
UR 1 V, 7? ?', 4 1
UR 1 J'r 71 7 4'

Dlmtnilon In Inch#*

* W* ’**•* -z-
UR lb II 7" i. ?'S, 7H
UR lb 17 ?'• i, ?** Ir ?•'. -

CIRlb 13 ?». i 7>» ?«. "

Mark
Olm»n*lon In Inch**

"Z"

IIH lb II ?•.
UR 15 I? 2',
URIbl3 2

14 MlttlKI



TYPICAL FIRECLAY TILE AND SHAPES

SQUAII 1001 TUI
These aie made in various 
lengths, widths and thick 
nesses.

INiriAP TUI
Made in various sites with 
two sides lapped or as 
shown (our sides lapped. 
S/L ] Shiplapped 2 sides 
S/L 4 Shiplapped 4 sides

MMINI I OHM TUI

1 BOLT TYPE 
9" ■ 4W « aVi"

a BOLT TYPE

9” a 4V4" « *'/l"

•tow Off flM 
rtotictoa mi

4" MAX. PIPE SIZE 
(1 to Set)

TYPICAL FIRECLAY TILE AND SHAPES

■oitia oooa *»CM mi
ANO IKIWIACKI

(} pieces to set tor 16*. II* 
and 20* doors)

■ Ollll ANCHOI TUI Ol IUIMN0I0 IIAI AICN TUI
NOtDINO TUI



STANDARD SILICA BRICK SIZES

Silica brick are produced in 9“«4,/2"«2Vi“ series and 
9~x4l/)'*x3~ series as shown in detail lor lireclay brick 
on pages 91, 92, 93 and 94 indicated by asterisks (•). 
They are also standard in 9"a6}i'’x2,/4" series and 
9"x6%“a3*’ series, page 95. and some other sizes as 
shown on pages 97 and 98 which are marked by aster­
isks (*) and listed below.

N»hm
Numbf« 
Pet Ri«|

Diamdtf o< Rin|
ImUm Ottieidc

STANOARO ll“a4V» ■ »•• sizes «

Straight U*x4V4*x3*
No. I X Wedge I**i4,/4*x(3'-ay»,l <04 46’-0* 40'0'
No. 1 Wedge II*x«l4*x|3*-l%*) 101 11'0' 14'0*
No. 1 Wedge ia'«4‘4'»o*-aV4*» ISI 10’ 0* U'-O'
No. ) Wedge 1 J*x4Vs*x(3*-J*l 76 4*0* 6'0'

STAMPAID ll“a *“ x 3" sizes
Straight ll'a«'aJ'
No. 1 Arch ii'b6'b<j'-i»/«*i ISI ir-o* Il'-O'
No. 1 Arch I1'b6'b(J'l'/J'| 76 S'-O* 6'-0*
No. 3 Arch Il*x6*«(3*-J*| ia l'-0' J'-O'
No. I X Wedge Il'x6*«(3*l»/«'| 604 46'O' 40*0'
No. 1 Wedge IJ'ia'xO'-JH*) 30] ll'-O' 14'-0'
Nh 1 Wedge ii'a6*a(j'avi') ISI lO’-O' Il'-O'
No. 3 Wedge Il'aft'alJ'-l*) 76 4'-0* 6'-0'
No. 1 Key 1 J"x(6*-S%*)xJ* ISI 11’0* 14'-0*
No. 1 Key ll*«(6*-$*)xJ* 76 lO’O* Il'-O'

STANDARD 11“ a 9“ a I" JUIS

Straight Il'xO'al'
No. I X Wedge Il'i9'i(l'.l»/,'l 604 46' 0' 4l'-0*
No. 1 Wedge Ii'i9'i(j'-a%'l 30] U'-O' 14'-0'
No. 1 Wedge ll'x9'x(3'-lVi'l ISI lO'-O* Il'-O'
Now 3 Wcdgf Il*a9'x(3-l'l 76 4'-0' 6’0'

STANOAIO IJ'/."«4Vi“ x 3“ sizes
Straight I1V4'«4%*»3'
No. 1 Arch li%'x4V4'i(3'-iy»') 113 S'3' 9' O'
No. 1 Arch iJV4'i4V4*«(3'1%') S7 3' 9' 4' 6'
No. 3 Arch ll*y{'«4%'*(3'l'l 19 l'-6' 1'J'
No. 4 Arch I3</{*i4V{*b(3*-I') IS 0'4V I'-l'/,'

STANDARD SILICA BRICK SIZES (Cont'd)

Oorhocitt of Rina
Nome Omimnom Prr H«e»c liwide Ouleidt

STANOARO 1IV," a 4 •• x 3" sizes
Slnifhl IJ'/,'b6'b3'

No. 1 Arch Ii'/,'i6'«(3' !*/«') ISI Il'-O' 12* 0*
No. 2 Arch IJ%*.6'«(1' l'/,'j 76 S’ 0* 6*0*No. J Arch l3«/,'a6'a<3' 1') 30 10' 3' 0'
No I X Wedge I3'/,'.6'«(J' I'/.'l 679 SI' 9' S4'0*
No. 1 Wedge l3'/,'a6'ti3' 2»/4*< 340 14' 9' 17' 0'
No 1 Wedge I3'/,*.6MJ* !•/,*> 170 II' 3' 13' 6'No. ] Wedge IS'/,'.6'a(3' 1*1 IS 4'6' 6' 9'
No. 1 Key IJ'/,'.(6* S'UJ* IS II' 3' IJ' 6*No. 1 Key l3'/,'.(6* 4»/t'|.l* SI 6' 0* 8* 3*No. 3 Key l3'/,'.(6*3')a3' 19 l'-3* 4' 6'

STAHPAtD IWat” .1- stZCt
Straight
No. 1 Arch

I3'/,'i9'x3'
liy.'«9'.(3'l*/e'* 117 16' 6' 18' 0'No. 1 Arch l3*/i'i9'x(3'l'/,') 111 7' 6' 9' 0'No. 3 Arch I3V4'*9'i<3' 1') 57 J'-O' 4'6'

No. I X Wedge I3'4'x9'«(3' !'/,'( 679 SI’-9' S4' 0*No. 1 Wedge IJ'/i'«9'»(3' ]»'«') 340 14' 9' JJ’.O'
No. 1 Wedge l3Vi*x9'x(]' ]•/,') 170 II' 3' 13' 6*
No. 3 Wedge I1'/4'x9'x(3' l'| IS 4' 6' <; 9*

STANDARD U" a I" 11" JIXIJ
Straight IS 'a6'aJ'
No. I X Wedge IS 'i6'a(3' J’/a*) 7S4 S7‘-6* 60 0*No. 1 Wedge IS '«6'«<3'■l*/«'l 377 17'-6* 30' 0*No. 1 Wedge IS '«6'a(3* •iVi') 119 11' 6* 15*^0*No. J Wedge IS '«6'al3* I'l 9S J'-O' 7' 6'

STANOARO» IS "a 9' * a 1“ sizes
Straight IS 'i9'lj*
No. I X Wedge IS '«9'«(3'■l'/a*) 7S4 S7’-6* 60’. O'No. 1 Wedge IS 'a9'a(3* lJ4*l 377 17’ 6' 30'.fl*No. 1 Wedge IS 'i9'»(3' 119 11' 6' 14'. 0*
No. 3 Wedge IS ’i9'a(3* 1*1 9S S' 0' 7' 6'

STANOARO 1 •“ a 6" a J" SIZZS
Straight II''i6'a3*
No. I X Wedge II'’i6'a|3*. l'/a*> 90S 69‘0*No. 1 Wedge II'’«6'«(3* 1%*) 4S3 33' 0' 36*fl*No. 1 Wedge II'’i6'«(3* I'/j'l 777 14' 0*No. 3 Wedge II'’i6'«(J' 1') 113 6' 0' 9' 0'

STANDARD 11“ a 9‘* a 1" SIZSS
Straight II* •9*i3'
No I X Wedge II* i9'a(3' l’/a*l 90S 69'0*No. t Wedge II'■9'.(3' l»/«'l 4S3 33' 0* 16' 0*No. 2 Wedge
No. 3 Wedge

II'
II'

i9'«(3*
i9'if3'

7'/,*)
1*1

717
113

IS' 0'
6' 0'

ii'V
i 9 .0'



OTHER COMMON SILICA BRICK SIZES

Number Dmmctft ol Ri«i
Num Dta.«~»o~ fw 1^,----

r * i" ■ *'/»•• sim

Straight
No. I X Wedge 9'i9'«(2'/,*2'/«'l 

9*«9*a(2'4' l%*» 
9*i9*»(2V4*-lvv)

227 13' 6' IS' 0*
No. 1 Wedge 91 4' 6* 6' 0*
No. 1 Wedge S 2 2' 3* J'-9*

rifir sms

Straight 9't9'iJ'
No. 1 Wedge 9'i9'»<j*a%') 227 I6'6* 10' 0*
No. 1 Wedge 9,*9*a<3* 1V4') 113 V 6' 9' 0*
No. 3 Wedge 9*i9*a(3* 2'i S7 3' 0' 4’-6*

n'/."«4V»"«tV»" sues

Straight uV4'«TV4*«aVi'
No. 1 Arch l3*A'»4S**(2'/,*2% *i 76 4*1* S' 0*
No. 1 Arch ') 30 l'-9* r 6*
No. 3 Arch l3V4'«TV4'«(3Vi* 1') 19 0* 6* r 3*

I3Vi“ ■ 4Vi" a 3" sim

No. I-X Wedge U»/4*«4V4*«(1* 2»/,'l 679 SI' 9* S4'-0*
No. 1 Wedge 13V5*«4‘A'*(3MiO 340 24' 9' 17' 0*
No. 1 Wcdic I3V4'«4V5*«(I'-3V4*) 170 II' 3' 13' 6*
No. 3 Wedge •1 4'6* 6'-9*

2l"i*M«r SUM

Straight 2l*i6*«3*
No. I-X Wedge ai*i6'«(j*-ay»*i I0S6 80'-6* 84'-0*
No. 1 Wedge ai'i6*«(j'a»A*i S28 38' 6* 42'0*
No. ] Wedge ai'ift'iu'-a'/i'l 264 17' 6* 21'0*
No. 3 Wedg{ 2l*«6*«|3*-2*) 132 7'0* 10' 6*

It" a ■ 3" SUM

Straight 3I'«9'«I'
No. I-X Wedge I0S6 00'-6' 04'-0*
No. 1 Wedge 2I'«9'«(3* 2%') S2I 30' 6* 42'0'
No. 1 Wedge ai*i9*i(i*-2Vi*) 264 17’ 6* ll’-O'
No. 3 Wedge Jl*i9'a(3*-2*) 132 7'0* 10' 6*

3'/.
FIRECLAY — HIGH ALUMINA 
AND BASIC REFRACTORIES

Standard 9* * 6* « 3'/*“ 

Wedge-Type Rotary Kiln Blochs

N*m« or 
Block No

Inside
Chord
•X"

Diameter ol Ring
Number 
per Ring

Number 
per FootInside Outsidt

66-W B4 7 Vi 66 84 76 1 S3
72-W 90 2'V.e 72 90 81 162
78 W 96 3J,Ai 78 96 86 176
84 W-102 7 ’/. 84 102 9.2 184

90-W-I08 2*%a 90 too 97 194
96 W-II4 2%t 96 114 103 706

I01-W-I20 1»»4* 102 120 108 216
108 W-126 3 108 176 113 126

II4WI31 i 114 111 119 238
II7-WI3S 3 V!.j 117 IIS 111 241
170 W 138 3 !ia 170 138 124 748
I26-W-I44 1 lie 126 144 110 260

132 W-IS0 3 Yu 137 ISO IIS 770
I38-W-IS6 3 Ym 138 IS6 140 780
I44-W-I62 3 '/. 144 162 146 292
IS0-W-I68 3 •/. ISO 168 ISI 302

IS6-W-I74 3 '/. ISO 174 IS6 112
I67-W-I80 3 Vjj 162 180 162 124
168-W 186 3 Via 168 186 167 134
I74-W-I92 3 Via 174 191 173 146

I80WI98 3 y,« 180 198 178 1S6
I86-W-204 3 V„ 186 204 181 166
I91W2IO 3 y,. 191 110 189 178
I9BW2I6 3 V.u 198 216 194 388

NOTE: To facilitate closing the ting and keying nl wedge-type rotary 
kiln blocks, split blocks ol both i«oihirl |*/») id three quarter (Hi 
thickness ore iviilibk. They ate Identified by block number followed 
by the Itcciton to indicate thickness detired. Two (1) ol each ol Ihcte 
should be included lot each ting and at« considered eatra piece* since 
the not count above is lor lull siae blocks. II the snllt blocks are 
Included as pan ol the ring count deduct two 111 lull else blocks Irom 
the ring count and lour (4) Irom the count per loot.



1'/.'

I

FIRECLAY — HIGH ALUMINA 
AND BASIC REFRACTORIES

Standard 9" * 6' a 3'/,” 

Arch-Typo Rotary Kiln Blochs

Nome or 
Bloch Wo.

1 aside DUmeler ol Ring
Number 
per Bing

Number 
per Fool

^ OBp 0 a.*.. ■aside Outside

60-A-72 60 72 64 (S'/,
64-A-71 3*Vu 66 7i 70 91'/,
71-A-04 3 72 •4 76 101'/,
7S-A-90 1 'At •4 90 (1 I0(

■4-A-96 ■J H* 14 96 (6 • 14 V,
90-A-I01 J >ii 90 102 92 • 22*/,
96-A-IOI 1 V* 96 I0( 97 129'/,

I02-A-II4 3 '4 102 114 103 • 17'/,

IOSA-120 3 V„ 101 120 too 144
lll-AIH l V* 114 126 111 ISOVi
I20-A-I11 3 Vi* 120 111 119 • SO)/,
I23-A-I3S J V|« 123 135 121 • 61'/,

I26-A-I1S 3 y,a 126 131 124 • 6SI/,
I32-A-I44 J Vu 132 144 130 • 71'/,
I3I-A-IS0 3 Vn 131 ISO US ISO
lll-A-ISi 3 Va 144 156 140 K6V,

IS0-A-I62 3 •/« ISO 162 146 •94*i
IS6-A-I60 3 •/« IS6 161 ISI 201'/,
I62-A-I74 1 '4 161 . 174 156 20S
I6S-A-IS0 J % t I6S 110 162 216

I74-A-I16 3 %t 174 1(6 167 22 ty,
1(0-A-192 3%t 110 192 173 130*/,
I((-A-I9( 3 116 I9( 170 717'/,
I91-A-204 3 Vi* 192 204 1(3 J 44

NOTE: To lacllltat* deslag Iht (ini u4 keplag •! areh-lppe r»l«» 
hlla block*. Spill black* at tolh lao-lhlrd |K| and Ikreequarler (til 
•kick**** *n ***il*klc. The* arc Idealised » block aumber lolleured 
bp lb* Iracllaa la iadlealc thickness desired. Tara til al each el Ikes* 
should b* laelpded lae e*cb riag sad are caasldcred ealrs pieces stare 
Ik* slap coaal abase I* lae lull alee blocks. It Ike spill blocks si* 
Included pari al Ike slag ceual deduct lura til lull alec blocks Irem 
Ik* slag ceual aad low |l| Iran Ike ceual per leal.

TYPICAL METAL CASED DOOR JAMB BRICK

DJ I 2'/, 
DJ I 3 
DJ 2 2'/i 
DJ 2 3 
DJ 3 2'/i 
DJ 3 3

9
9
9
9
9
9

4'/,
4'/j
6Ve
6 V.
9
9

I'/, 
I'/i 

3 V. 
314 
6 
6

2'/,
3
2'/,
3
7'ft
3

BS 115 2'/j 
BS 115 3 
BS 116 2'/, 
BS 116 3

13'/, 6 V*
13'/, 6%
13", 9
13'/, 9

2V. 
2 V* 
5 
5

2'/,
3
2'/,
3

DJ 18 I 2'/, 
DJ 18 13 
DJ 18 2 2'/, 
DJ 18 2 3

18
18
18
18

6Vc 
6 V. 
9 
9

2 V. 
2V. 
5 
5

2'/,
3
2'/,
3



N» M N»P My rxSJ M fxo
O «»wo «0)UO <* (* u o «0uO «nwo « 0> y O

1

o

1 1 1 1

~b* * Ch

1 1 1 1

552»

till

SS33

1 1 1 1

8SSS

till

*BS£

1 1 1 1

P p o oSI Ik U* X

69
1 r=tt 23s« «0U« xy S x 00*0*0 St _ CD t*

i

c

till

p p p I*i* 0» O O

i i I I

1 U»ff>

i i t i

(/< ff> *> 01 •X O ■- S3

till

0>O<0t»«/>0> *0

till

X X X X -►JW0

1 1 1 1

X X X 01 xn«M

to «U<|9> W«N» «ooo— -x •» •o to to «•NC* fllCltt xU.MO«* X X 0 0y O xy

1

3

till

SR85

lit!

5S82

1 1 1 1

£X*S

III!

*§ss

1 1 1 1

8885

till

My i* x

OX* go** w VU<M |< y O x £S5t *yyy

1

u

1*1 t 1 till

li*****?

1 1 1 1

M b* W W

till

y y yy y u> x<o

1 1 1 1

o X o *o^y*

i l 1 1

iixz

®t 88X8 ttiS y y y n*NjSlf M — — ».M Kj o*> y 1

1 1 1 1 1 lilt 1 t 1 1 1 * ^y <* 'IOiO Ti si p £

u » M k xsS8 AOO.*1ij U U' 0 4 AAm o n. T. l. <• i* yrn u< m o
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TYPICAL COPPER INDUSTRY SHAPES
Standard In Baxle

SIZE

13" x 4" x 4" Straight

13" i 4" x (4" 3") Wedge 
13" x 4" x (4" 3hi") Wedge 
13" x 4" x (4"-3Vi«“) Wedge

15" x 4" x 4" Straight

c

15" X 4" X (4" 3") Wedge 
15" x 4" x (4" 3hi") Wedge

€

18" i 4" x 4" Straight
and

15" X 4" i 4" Slraighl
13" x 4" x 4" Slraighl
12" X 4" x 4"!Straight

18" X 4" x (4"’•3W) Wedge
and

18" x 4" x (4"1 2‘h»") Wedge
15" Jt 4" x (4"’•3V) Wedge
13" i 4*' x (4" 3Vi»”) Wedge
13 x 4" x (4" 3‘ij”) Wedge
13" x 4" x (4" 3") Wedge

IS­ x 6” x 4” Straight
and

IS’ x 6 i 4” Slraighl

18" x 6" x(4” 3' i»") Wedge
and

15” x 6" * (4" 3V) Wedge

3



REFRACTORY CONSTRUCTION DATA

Estimating Refractory Materials

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

a
* * TIlKbAfM 

of Wall
Rftiviiril Numhef of Bitch

I sq. ft. of wall *’/r i <
1 sq. fl. of wall j* J ft
1 sq. fl. of wall «'/r ft 4 S J
1 sq. fl. of wall 0* 12 • 10 7
1 sq. ft. of wall u'/r 19 I 16 0
1 cu. fl. of wall IT 1 14 I
Volume of 1000 standard brick SI 6 cu. fl. 70 Jcu. ft.

I tu. fl. of firrclay brick weighs 110 140 pounds.
I cu. fl. of silica brick weighs I0S IJ0 pounds.
To allow a sufficient numlier of cstra brick of standard sites for 

speedy and sound construction it is suggested that the following 
quantities be ordered along with (he net amount.

For Breakage
Nrl Amounts 
Up to ISO 
ISI I.S00 
I.SOIS.OOO 
Over S.000. .

and Cutting 
I'ifCfl

B(tn4
Coil4il(MAt Shipped

Pounds ol 
Mtltritl per 
Cubic Pool ol Conti Miction

PLASTICS
UI-ACK JACK Wet I.IH
NAKCAl.fUl 1’ Wet IWi
NAHCAbMI IT. Wet ir>2
NAHCAL7II1* Wet u>r>
NAKCAI.70 l'(i Wet M»2
N A RCA b HI) P Wei I7fr
NARCALH0 i'G Wet Mil
NAKCAbSft P Wet IHI
NAItCAbRAPO Wei 1711
NARCALBTiTP Wet IHI)
NAItCAbM l‘ Wr-I IHI)
NARCAbSO TP Wei IM2
NARCO nor. Wet i:ir.
NARCOI.INE Wet i:ir.
NARCO SII.ICA PlJVSTIC Wr-I I2fi
NARCO SUPER Mlf. Wei Mfr
NARCOSPAR Wet IMI

WEIGHT OF SPECIALTIES — Concluded

Hr 4i it

I'ounrts ol
Milffttl ft 1 

Cs*4iiimi Culm Pool of

PLASTICS
no.ioin r W.t Mil
NO.IOINT (Kirn-) Wr-I MU
Sllllll RAM Wei lf.2

CASTABLES
AKIIOI 'AST 1. Dry 4ft
ANTI ERODE Dry l.'UI
IRINCAST Dry i:ir.
UlWK Dry lit
NARCO II K CASTA III.E Dry IMI
NARI.'IIROMK Dry li.r.
NARCflCAST Dry IIH
NAIICOCAST KS Dry 121
NARCOCAST K S (Ci.nrarl Dry 127
NARCOCAST K S U-incI Dry 114
NAIICOCAST KS 2K Dry III
narc<n:ast 2f» Dry 12fr
NARCI ICAST.MI Dry MU
NAIICOCAST. 12 Dry KIM
NAIICOCAST lill 1 try I4!i
NAKCOCKKTK Dry 7H
NARCOIIKARTII Dry 1211
NAHCOIIKAIM II K S (Cnarael Dry Kill
NARCOIIKARTII 2:1 Dry I2M
NARCObITK Dry fit
NARCOI.ITK2H Dry 7!i
N A UCt IN Dry 127
NAKCOTAII Dry Mill
SUPER NARCOCAST Dry I2H

RAMMINO MIXES
RKKI.ITK Dry KI7
CARO I.INE Dry 112
HRKI.INK Dry nr Damp i;ir.
III AI.70 Dry nr Dump ir»r.
MAORAM O S Dry MMI
HAMAI.HU Dnmp nr.
HAMAI.HU (; Damp Ift4
RAMAI.Hr> Dump 1'Ml
RAMAI.Hr, 1; Dry 174
KAMA!. !M) Dry IH2
STEEI. I.INE Dry KI7

GUNNING MIXES
AKROtillN Dry IS
IIUNCRETE Dry IIH



WEIGHT OF SPECIALTIES — Concluded
I'vhimIv «it 

Miinul ¥'* CuimIiIxmi Cm^m nl
A% CwMiyilimi

GUNNING MIXES 
NAKCAI.MO CUN
nmm:m>hmuin
NAKCO M K CASIAIHK 
NA)iriH*AHT IiON
naiccocasi ks c.iin
NAItUf MtAHT ;I2 CUN 
NAHCOCUN All 
NAHCOCIIN CO 
NAIU'OGIIN H :W> 
NAIUKMUIN H'lCUZ 
NAItCOCUN IIMC 
NAKCOCUN IMItl 
NAHCOCUN I'lnnr. 
NAHC(K;UN 2H

llrv
Dry
llrv
Ury
llrv
Ury
llrv
Ury
llrv
Ury
llry
Ury
Ury
Ury

NAKCOI.INKC Ury
NAHCOUTK CUNNINC MIX Ury
NAHM AG CM IH CUN Ury

HumHIM mM il" mil
mi Mr irhuwul k«"'*

|.'ill 
llifi 
Ilf. 
127 
127 
I-If.
111 
100
112 
mi 
i:ih
i riii 
Kill
12; i

i:hi
t;r.

I Ml

MORTAR ESTIMATE
Prnm :SXI lu 4MI imunil* ill uirwl hiyh tesiprratwv mitrlut it wtfiritnl 

lii lay IIMMI aiamliiril II im h brick
bViim 2W l« llll imwnb «f hr Ml *rt hiyli irnptiMinr mortnr i» nuMWirnl 

la lay IKII Munilmd »ini h hrii b
t,*rum 2fill In -tMI pound* nf firr flay la aullirii nl In tny MSI alnnilanl 

II inrh lirirk.

BRICKWORK CONSTRUCTION

Furnuce structures requiring a refractory lining are 
designed and contlrucled for tlie moil efficient service. 
To utilize good design, careful attention to refractory 
construction is required. Such construction 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 far as is practical:

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

2. A construction as airtight as possible,
3. Provision for removing and rebuilding the 

inside brick courses on the hot face as easily 
as possible and with the least disturbance to 
the rest of the wall and

A. Provision for relieving the fluctuating 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.

MAiomr 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 airtight or gaslight wall, it is important to stag­
ger vertical joints.

The alternate header and stretcher bond is good prac­
tice and probably the moat 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 (Cont'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 arc often developed as the temperature inside 
the furnace rises and falls. This is supplemented by the 
steep temperature gradient usually present in furnaces 
whereby the hot face expands more than the cooler parts 
of the brickwork. It should be noted that this expansion 
takes place both horizontally and vertically.

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

IUMMI Of M UIIIIU) wtll 
MR COIHII IOIMI

STANDARD SKEWBACKS

SKIWS lUIlt WIIH STANDARD MICK

aw

MCM 4'/," VHICK
Rite I'/j* pet ft. of tpnn 

Skew consists of 
19* 2 Inch Brick IT'/j" 
19' FcathcredfC (Series

!•»
MCM 4Vs" (HICK 

Rise 2)it* pet fl. of spkn 
Skew consitlt of 

I 9' 48“ Side Skew ) .
19" 48" End Skewtl?'* 
19' Soap Bfick Senet

aw

9"

far
ARCH «'* INICK

Rite 2)(t* pet fl. of tpan 
Skew consitlt of 

2 9'48* End Skewt 
2 9*48* Side Skewt 
19* Soap Brick

U'/l'
jScrict

RPICIAl IKIWRACKS

l'M«"

4'/t

far
ARCH 4V," INICK

Rise 2* per fl. of tpan

9'

lor
ARCN 9" THICK 

Rite 2* per fl. of tpan

•ar
ARCH 9“ THICK 

Rite I1/)* net ft. of span

4»/.



SPECIAL SKEWBACKS

fur Arckfl will) fmtlmM 4*|U •» 48

r Rik I MS' per ft. of »p»n

*

»W At CM I3VV' 1MICK
Riw 1.608* per ft. of span

SKEWBACKS IN FURNACES

Skewbacks are masonry units with an inclined face 
from which an arch is sprung. As illustrated, a single 
special shape may be used, or a combination of standard 
brick sites may be laid up to form the skewback. The one- 
piece skcwbacks are stronger and are generally used for 
arches of longer spans. The important requirements for 
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 channels are held in place by buckslays generally 
connected by lie rods with provisions for adjustment as 
the furnace temperature rises and falls. If structural steel 
is not used, the sidewall must be constructed to receive 
the entire thrust of the arch.

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

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

QZZ^
•uuiurwtict man uiwiicft



ELEMENTS OF ARCHES
MtV TO SYMBOLS 
S Span of aith 
II Rite of areli 
R Outside radius of arch 
t Intuit tatliut of aich 
T : Thickness of aich 
A Oulcr arc length 
a Inner arc lenfth 
H - Central Angle

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

H - r 1 i \ 4r>- S'
To find lhe inside radius when the rise and span are

given:
S> + 4H»

8H
To find the angle H when the radius and span are 
given: e

Sine 1 • h
2r

To find the arc lengths when the radius and central 
angle are given:
Outer arc: Inner arc:

2Z Rl-l 21C r H
A * — a ------------

360 _____________ 360

VAltltS SOB GIVIN BISIS MB TOOT Of SPAN
Stirwliorti

Rill in 
Inthtt Rif 
Fool 

of Sima

Initdf * 
Rodina i# 

Foclor
X S

Croirol Aailf A

Df|ffd
Foil of 
Cifclr

Dill of*|f»«td«* OuU* oimI 
Air ia loo** Ait* 
Factor Foclor

aS *T

X#i% V* »a 
Factor Factor 

aT *T

1
I'd
t'i
1.601
1*4
2
t'i
1.302
*■*2*4
t

I S4I7 
I.2S2I 
I.062S 
1.0000 
0.9301 
0.0333 
0 7604 
07174 
0.7042 
0 6600 
0 62S0

37‘SO 9* 0.1051 1 0104 0 6606
47 4 4' 0 1308 1 0287 08216
S6 8 7' 0 1560 1 0412 09799
60 0 0' 0 1667 1 0472 1 0472
6S' 2 5‘ 0.1807 1.0558 1.1352
73 44 4' 0 2048 1.0725 1.2870
82 13 4' 0 2284 1 0913 1 4351
83*58 S' 0 2333 1 0954 1 4656
90 28 8' 0.2513 1.1120 1.5792
98*29.?' 0 2736 1 1346 1.7191

106*15 6' 0 2952 1 1591 1.8546

03243 
0.3993 
04706 
0 5000 
0 5376 
0.6000 
U 657S 
0 6690 
0 7101 
0 7575 
0 80110

09460 
09168 
0.8824 
0 8660 
0 8432 
0 8000 
0 7S34 
0 7433 
0 7041 
0.6528 
0 6000

*fmidr ratlin*, inaidc arc. 4tH<rrncr of outer and timer area, a and y arc 
obtained by multiplying the factor in each reapective tolumn with S or T. 
whichever apptiea
For it|Hral

G-K»

r. .I mi

COMBINATIONS TO FORM A RING 

WITH TWO SIZES OF BRICK

A A radiol buck used with ■ straight ik another radial hrick B, 
which turni a laiger circle than A

B - A itraighl brick or a radial hriclf which turn* alaigcr circle 
than A, both A and B forming the lame Ihickneu nf arch T.

T- The Ihickneu of the arch formed hy A and B.

C - The outside chord of hrick A.

c - The outaidc chord of brick B

E—The iniidc chord of brick A

e -The iniidc chord of brick B

D - Given ouliide diameter of desired ring

d- Given inside diameter of desired ring.

G - Outside diameter of ring formed by radial brick A alone

J -Number of buck A to form a ring of outside diameter G.

g - Outside diameter of ring formed by brick B alone if it is 
radial

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

i -Number of pieces of brick A. used with hrick B to form a 
ring of outside diameter O

y — Number of pieces of hrick B. used with Inick A to form a 
ring of outside diameter O

S—Total number of pieces of brick A and brick B to form a 
ring of outsids diameter D.



COMBINATIONS TO FORM A RING 

WITH TWO SIZES OF BRICK

I. When both 
chords arc 
unequal, * •

hrick A and D are radial and outside 
equal (C - cl but inside chords are

«D *D
(1) S - «

C c
xd - SE

(2) y - --------
e - E

II. When brick B is 
radial, c-e and

(3)

a straight brick and brick 

2*T 6.2832T

* C E C-E

A is

tD -xC
(4) y ------------------------------

c

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

(5) Cx+cy - *D

(6) Ex+ey - *d

IV. When calculating a series of combinations the fol­
lowing formulas arc convenient:

(7)
J(g-D)

x «---------
g~G

(8)
j(D-G)

' ' V-a

RADIAL BRICK FORMULAS

Ktv TO
• ImhIv irr of nrrlelppe lieick 
A ■ Owliulc arc of cirri* Ip ft* bctck
c - IaimIc rlimil of circle or •*tl|< 

type Inkk
C ■ OoUwl* chord of circle or aecdge

Ipp* h*H k
* - Imttlr iitliM of rodiol ttcsck

FORMULAS:
r C r C

c - - !
r | T R

STMROLS:
It 0«iI*mI* eadiue of rosliol lieack 
d Inaol* rlian»*l*v of ring foamed lip 

radial heack
l> Ootanl* 4l••m*•er of ting formed bp 

iirlttl Isrsrk
T Railial iIiofmnm of tsrsrk 
H Theta, lit* tnrlodcd angle of brick 
TC Jill*
S Tttiil oumlser of • givrn rodiol 

brick required lo form o nog

2tT CD Td
i a m m

C c C c
(r ( T) c R c C c

C - - Sine ! a H • or- —
r r 2 R 2 r

360°
H -

S
TABLE FOR USE IN DESIGNING 

RADIAL TYPE BRICK
If Ihr oultidr chord of a radial lirick it dctircd for a given iiunitirr 

of piece* per nn|, find Ihr number of piecei in cotumn I and multiply 
lire cotrripomlmg tine of Ihr half an(lc in column 1 by Ihr outndt 
diameter of Ihe ring.

If brick with an outride chord of approainiatcly 9" it detired. 
And Ihr diameter in column ] lhal comet dotetl lo the detired out-, 
tide diameter. Then multiply Ihe rortetponding tine of the half 
ancle in column 1 by the cfaaired outtidc diameter to obtain the 
actual chord. The number of pieces to form a ring will be found in 
column I.

Nu of 
Brick 

lo Circle
Sine of 

Holf Angle

Ota foe
9” Chord 
in Inch**

No of 
Brick 

lo Cud*
Sm* of 

Half Angle

tli* foe 
f“ Chord 

Inch**
(II ID lit III 111 111

s S87 79 IS 111 9 14101 16 114
6 501100 18 000 10 10901 19 114
7 11188 10 741 II 18171 11 94 S
8 18168 11 SIS 11 1S881 14 771

1 aitir i ihiIinitril ihi in it |««gr



TABLE FOR USE IN DESIGNING 
RADIAL TYPE BRICK — Concluded

Stick 
|« Cicck

<l>

Sm« of
Half A««l«

It

Daa Im 1
f Cko<0. 1 
im Imtkn 1 t

ll' |

N<» of 
Brick 
• Curie

III

S«I8« III
Hill Angle

III

tM Cl.utd. 
in Inchrc

1)1

—n——iron—-jj wr~ 57 05508 163 399
14 ' imi, 40 446 58 05414 166 136
IS 20791 43 188 | 59 05312 Ib9 109
u I9S09 46 133 60 05234 171 951

" i j I8J7S 48 980 61 05147 174 859
It I736S 51 818 61 05065 177 b<M»
19 164 S9 54 681 63 04985 180 541
>0 IS643 57 S34 64 04907 IH3 411

21 14904 60 386 65 04831 |H6 158
22 14131 63 241 66 04758 IH9 155
)J 13616 66 099 67 04687 192 010
24 I30S3 68 950 68 04618 194 890

2S I2S33 71 810 69 04551 197 715
26 I20S4 74 664 70 04486 700 624
2? 11609 77 516 71 04423 203 482
21 11197 80 379 71 04361 206 327

29 lull 2 83 241 73 04302 209 205
30 IU4SJ 86 100 74 04244 111 064
31 10117 88 959 75 04188 214 900
32 09807 91 818 76 04132 217 812

33 09506 94 677 77 04079 220 642
34 09117 97 540 78 04027 213 491
IS 08964 100 40] 79 03975 226 415
36 08716 103 158 80 03926 229 141

37 08481 106 110 81 03878 232 078
31 081S8 108 985 81 03830 234 987
39 08047 III 843 83 01784 237 844
40 07846 114 708 84 03739 240 706

41 07655 117 570 85 03695 243 572
42 07473 110 434 86 03651 216 440
43 07199 113 305 87 03610 249 307
44 07134 116 156 88 03569 252 171

4S 06976 129 014 89 03519 155 030
46 0682S 131 868 90 03490 257 880
47 06680 134 731 91 03451 760 718
44 06540 137 615 91 03414 263 62IL

49 96407 140 471 93 03377 266 509
SO 06179 143 335 94 03341 269 380
SI 06156 146 199 95 03506 272 232
S2 06038 149 056 96 03272 275 061

~ir 05914 151 914 97 03238 277 949
S4 05815 154 771 98 01205 180 811
SS 05709 157 646 99 03173 283 643
S6 05607 160 514 100 03141 186 533

4*/j" LINING —ARCH BRICK
9’ * 4'/,' « 2'/,' or 13'/,' i 4'/,* * 2'/,

OlitlKUl
IntMlr

llmli*>8li

NiiiiiI'** Kn|auri| P»l Dmg

No 1
Am l»

No I
Am I*

N*. 1
Am li Sunigtii

0’ li" 19 19
O' 7" IN .1 21
ir h* 17 S 22
o' 15 N 21
o' nr 1 1 Ml 24
0' 11 * li 15 16

r o' 11 15 17
r t" 10 18 18
r i* ») 20 29
r i* 8 21 31
r 4' 7 25 32
r s' 5 28 33

r 6' 4 30 54
1" 7* i 33 36
r a' 2 35 37
C 9' J8 58
r io' 36 3 39
r if 3b 5 41

r o' 54 8 42
r 3' 31 15 46
r 6- 26 23 49
2- r 15 30 S3

3‘ 0* 19 38 57
3 3* 15 46 61
3" 6' II 55 64
V- 9' 8 60 68
4’* 0* 4 68
4‘- 3' 76 76
4‘ 6* 76 4 80

S' 0* 76 II 87
S' 6* 76 19
6' 0' 76 26 102
6' 6' 76 34 no
7'. 0* 76 41 ll Y
7' 6* 76 49 125
8'- 0* 76 56 111
8' 6' 76 64 140
9'. 0* 76 71 147
9' 6' 76 79 155

10' 0* 76 87 163
10' 6' 76 94 170

II' 0* 76 101 178
ir 6* 76 109 185
12' 0' 76 117 143
ll' 6* 76 124 200 .

13' 0* 76 132 208
13' 6' 76 139 215

-HUH- _____ li_______ 147 225



4V4” LINING —ARCH BRICK
9“ i «•/,” * 3" Of 13'/,” i 9'/,* » 3”

OiaMfUf
ImimIi

Bfickwoili

Nomliff Rr«|mir<l l*« Ring
No 4
Affh

No J 
Aft h

No I 
An l»

No 1
Aich tiioi|M Total

O'- 9*/4* IS IS
O'- s* 19 i ___Li___
O'- 6* 13 i 16
0' 7* 11 1 ' s 17
o'- a* II 7 ia
O'- 9* 10 9 19
o'.10* a It 10
0' II* 7 19 ll
1*. 0* a 16 ll
r- i* s 18 13
I'-1* 9 10 19
r-1* 9 11 16
r- 9* 1 19 17
1'. 9' | 11 IA
I'- 6* 19 19
1’. 9* IS 7 11
5"0* 11 13 IS
1'- 1* 19 19 38
1'- 6* ia IS 91
1'- 9* 13 31 99
!'• 0* 10 38 98
1'- 1* 7 99 SI
1‘- 6* 3 SI S9
3'- 9* SI S7
9'- 0* S9 a 60
9'- J* SO 13 63
9’- a* 97 19 66

9* 99 16 70
»'• 0* 91 31 71
S'- 1* 38 38 76
S'- 6* 3S 99 79
S'. 9* 31 SO 81
6*. 0* ia S7 as
6'- 6* li 70 91
7'- 0* 16 ai 98
7'- 6* 10 99 109
B'- 0* 3 107 no
a*. 3* 113 111
a'- a* 113 9 117
9'- 0* 113 10 113
9'- a* 111 II 11?

10*. 0* 111 11 IIS
10'. a* III 19 191
II*. 0* 111 3S 198
ii!- a* 111 91 IS9
li': o* m 48 161
ii*. a* in S9 167
11*. 0* in 60 173
13'- 6* in 66 179
11' O'___ in )i nt?

3

4‘/4"
9” i

LINING — CIRCLE BRltik 

t'/4' * 2*6" or 9” m ay,” * 3*

DlOHKlN
loonlr

Ha ia fawiob

Noobfi P*f Ri«(

14 II 
Ciaa It

J* 4*
Cmlt

41 SI MM f»g|
Curl* Cotckr Ciorl* Total

r o* n ii
r i* 10 1 n
i' i* 10 1 13
i' i* 9 4 11
1' 9* 7 6 11
1' S* 7 7 19
1' 6* 6 a 19
1' 7* S 9 19
i'- a* 9 II IS
1' 9* 1 11 ‘ IS
I'-IO* 1 13 IS
1' II* 1 IS 16
1' 0* 16 16
3‘ 1* 19 i 16
3' 1* 13 9 17
3' 3* 11 S 17
1’ 9* II 7 18
3' S* 9 9 18
l7- 6” 
3' 7' 
3'- a' 
3' 9' 
3’ 10' 
311*

T~bw
9'- I* 
9'- J* 
9'- 3* 
9’- 9* 
9’ $*

10
II
II
15
16 
ia

la
19
19
19
10
10

10
10
ia
16
19
II 10

10
II
II
II
11
11

9- 6' 
9'- 7* 
9'- a* 
9’ 9* 
9' 10* 
911*

10
a
6
9
I
I

11
11
II
13
19
19

S’- 0'
S’ I* 
S' 1* 
S'- 3* 
S' 9* 
S' S*
TT-

S' 7* 
S' 8' 
S' 9* 
S' 10* 
S' II*

9
6
9

II
II

19
IS
15
16 
16 
16

15 
17 
19 
11 
19
16

17
17
17
ia
ia
18

CoHlinueri mi nrat p«gr



4i/,~ LINING — CIRCLE BRICK
9* i 4'/,* i 2'/,' or 9* » 4*/,* i 3* — Concluded

Number Rri|iiir«4 Pet Rin«

Imi4« II (1 04 9) 99 IOS 19* III 119 139
Brirkaurli Cwrl« ChcI« Circle Circle Circle Tout

6'. o* 29 29
6' i* • 70. 1 29
«• i* 22 6 29
*'• i* 21 9 10
•'- 9* 19 II 10
6'- J' 16 19 10
r- •* 19 17 11

II 20 11
••- i* 9 22 11
•'- 9* 7 IS 12
•'-10* 9 20 12
6' II* 2 11 11
T'- 0* 11 11
7'- I* 20 s 11
2'- 1* It i 19
»'• J* 21 ii 19
»’• 9* 20 19 19
7'- S* 17 10 IS
?'• •* 19 21 IS
?*- 7* II 29 IS
7'- •* • 20 16
7*. *• S 11 16
7'-10* 2 19 It
7*11* 17 17
o'. 0* 17 17

1* 10 7 17
O'- 1* 21 10 10
r- j* IS 11 16
r- r* 21 IS IS

s* 20 19 19
O'. •* 10 21 19
O'- 7* IS 29 19
r- o* 11 27 90
•*. ** 10 10 90
r-io* • 11 91
r-ii* s 16 91

0* 91 91
O'- I* 91 i 92
O'- I* 17 s 92
O'- J* % . 19 o 92
O'- 9* 10 ii 91
O'- s* 27 16 91
O'- 6* 21 20 91
o'. 7* 20 29 99
O'- 0* 16 20 99
O'- 0* 11 11 99
O'-10* 9 16 9S

10'- 0* 9S 9$

4V4" LINING — 9 INCH CUPOLA BLOCKS

Dtumelrr
liuiilc

Btkkwntk

Number Requited Per Rina
A B C D K P o H Teiol

r 9* 9 *
9

1’ 6* 6 9 10

1' 9* II II

2' 0* 6 6 12

2' 1* 11 17
2' 6* 19 19

l'-O* 6 10 16

1'9* It It

l‘-6* 19 9 It

9' 0* S IS 20

9'1* 21 21

9'-6* If • 22

S' 0* 29 29

S'-6* 12 IS 27

60* 29 19

•'-I* 29 29



6" LINING —ARCH BRICK 
12* i 6' « 3" or 13'/,“ * 6“ « 3“

Diaflirui
Numlrft l*»« Rtii|

liili<|r N.. 1 No I No |
BiKkwiMh Aiili An li Ai« l« Sir«i|ht

r o*. 31 18
13* 91 6 41
r 6* 31 13 44
j ** 19 19 40

10’ 16 IS SI
3’ 3" 11 31 S4
36' 10 30 57
19' 16 44 , Alt

4-O' 13 SO 61
4 3' 0 s; 66
4' 6" 1 63 70
4'-9" 4 69 73

S’ O' ift 76
S'l' 12 $ 79
S' 6' 69 ii 02
SO' 66 19 OS

6' 0' 63 IS OH
6 3' 60 31 91
6*-6“ s; 30 9S
6*-9* S4 44 90

r-o* SI SO 101
r-3* 47 s; 104
>'6' 44 61 107
ro* 41 69 no

10* 30 7S 111
13' 3S 11 117
■•6* 31 00 no
ro* 19 94 111

0-0* IS 101 116
9'-3* 11 107 • 119
9*-6* 19 111 111
O’-O* 16 110 I3S

10*0* 11 116 119
10*3* 10 111 141
IO*-6" 7 110 I4S
10* 0* 3 I4S 140

II* 0* ISI ISI
II* 6* ISI 6 IS7
II-0* ISI 13 164
11' 6" ISI 19 170

ROTARY KILN OR CUPOLA BLOCKS
9* » 6* i 4*

6" LINING

Numbci Rtquiotrf Pit Ria|

ImmIc
Btkhwotb

JO 41 J* 40 4)11 40 00 *4 04 MIS M-ia Tout

1* 6* IS IS
1* 9* 0 0 16

3*0* 17 17
3’ 1* 0 10 10
3* 6* 10 19
3‘ 9* 9 ii 10

4* 0* ii 11
4* 1* 10 n 11
4' 6* ii 13
4*-9* ii it 14

5* 0* 16 16
S' 3* 14 13 17
S’ 6* 10 10

S’ 9* 16 11 79
6' 0' 10 10
6*1* 10 11 11
6' 6* 11 17
6' 9* 19 14 13
7* 0* 14 14
71* 16 19 IS7' 6* 16 167* 9* 17 10 17
1* 0* 10 300* 1* 11 17 390* 6* 40 . 40

•01.114
ioa no

114 ISO IS) US IJS 144
no us iso no

8* 9* 11 19 419*0* 41 419* 3* 14 19 419* 6* 44 44

9*9* 16 9 4310' 0* 46 4610' 3' 47 4710' 6' 49 49no* ..................... SI SI



6" LINING
FLAT BACK ARCH BRICK

Dmmmw
ImMiBikkwb

Number Required 1*tr Hmi

Nazi P B A
*'«4"i<l,,i" 1'

No • PDA
'» 4".»"i(IV'

SB. Bliaiilii•"••"■I'/," Total

1' 4*. 16 16
r •* ’ * 11 s 17
r *• Ii 14 30

JO* II 11 33
r j* S 30 3S
i«* 31 38

J’-O* 30 8 46
1' 6* 31 IS S3
4'-0* 30 13 61
4'6* 31 30 68

S'O* 3* 38 76
51* 31 4S 83

3* S3 91
•’6* 3* 60 98

7'0* 3( 68 106
7*6* 31 75 113
•'0* 30 83 111
■'6' 3* 91 119

9'-0* 30 98 1369'-** 30 106 144
l0'-0* 38 113 ISI
IO'-6* 38 111 IS9

u'-o* 38 118 166ii'** \ * ■ 38 136 174iri* 38 143 ISIii'-** 38 ISI 189

IJ'-O* 38 158 196

9** LINING —WEDGE BRICK 
9* m 4'/j“ » 2•/,*. 9* * 6>/.* « 2*/r or 

9* i 9* « 2'/,"

Diameter
IniHlr

Brickwork

Nuinlirr Nr*|uirtil Ring
No. I 

Wedge
N«. 1 
Wr.l|f

Nn 1 X 
Wedge flraiglit Total

1' 3' 57 57
1' V SI 10 61
1' 9' «4 10 64
3' U* 3H 30 68
3' 3' 31 40 71
3 6' IS SI 76
3' 9* 19 61 80
4'-0* 13 70 81
4' 3* 6 81 87
4' 6* 91 91
4' 9' 88 7 9S
S' 0* as 13 98
S' 3' 83 19 101
S' 6' 81 IS 106
S' 9' 78 31 no
6’ 0' 7S 38 . 111
6' 3' 73 44 117
6' 6' 71 SO 111
6' 9' 68 S7 US
7' 0* 66 63 119
7’ 3* 63 69 111
7' 6* 60 76 136
7' 9* S8 81 140
80* 56 88 144
8' 3' S3 94 147
8' 6* SO 101 ISI
8' 9' 48 107 ISS
9' 0* 46 III 159
9' 3* 43 110 163
9' 6' 40 116 166
9' 9' 38 111 170

10' 0* 3S 119 174
10' 6* 30 ISI 181
II' 0* IS 164 189
II' 6' 10 176 196
11' 0* IS 189 104
11' 6* 10 101 111
13' 0* s 114 119
13' 6' 117 117
14' 0' 117 7 114
IS' 0* 117 11 149
16' 0' 117 17 164
170' 117 SI 179
18' 0' 117 67 194
19' 0' 117 81 110
JO' 0* 117 98 315
no' 117 113 140
11'0* 111 111 3SS



9“ LINING —WEDGE BRICK 
9* * 4'/,* m 3*. 9* » 6>/«* ■ 3* Of 

9' * 9* * 3*
Thla uM( tmm h« h»4 ahu 6« l»V ■ 9" * 1" •'*■> l»«k Or •ulxlilulini 

Ni I. I. «ut J airk IkkI lx i6» •>«!«» I*i»k

Diameter
|Midf

Bfirfcworfc

Number Reditu n| Pn 9tifi|

N* J No 1 
Wedge

No 1 
Wedge Straight TnUl

10* S7 57
3'J* S4 6 60
3*6* SO 13 6.1
)'••" 47 19 66

4' 0* 44 26 70
4’3* 41 32 73
4 V 3( 31 76
4'*' 3S 44 79
$'-0* 32 SO 82
S'3' 20 S7 85
S' 6* 2S 93 88
S'9* 22 70 92
6'0* 19 76 95
6'3* 16 82 98
6' 6* 13 88 101
6'-9* 10 94 104
7'-0* 6 101 107
r 3* 3 107 no
rtm 113 113
7'-9* no 7 117
ro* 107 13 120
8' 3* 104 19 123
r 6* 101 2S 126
■ 9* 97 32 129
9’ 0* 94 38 132
9'3* 91 44 135
9'-6* 88 SI 139
99* as S7 142

10'0* 82 63 145
IO'-6* 76 7S 151
II' 0» 69 88 157
11'6* 63 101 164
Il'-O* 57 113 170
n'6* SO 126 176
l3‘-0* 44 139 183
139* 38 ISI 189
14'0* • \ 32 163 195
I4'«* 2S 176 201
IS' 0* 19 189 208
l$'-6* 13 201 214
I6'0* 6 214 210
l6'-6* 226 126
I7'0* 226 7 233
17' 6* 226 13 239
ir-o* 19 245216

9" LINING —KEY 
9" * 6 Vi" * 2*/j' or 9* ■

BRICK

Itiaifle
fli ii kwiiili

No 4 No 1
K r \ Krt

N.. J 
Kr*

No 1 
Ke» Siiaxln Toi.l

r 6* 76 76
2 0* 17 13 30
2 6" 9 25 33
V 0' 18 IS
r 6- 29 13 42
4' ir 21 25 4 ft
4' 6* 13 38 si-
S' 0" 4 51 55
S3" 57 57
5' 6" 55 4 59
It* O' 50 13 6)
W 6' 46 21 «-
7' 0‘ 42 30 77
7' 6" 38 38 76
8‘ 0' 34 46 80
86' 29 55 84
9' 0' 25 63 88
9' 6' 21 77 91

10' 0’ 17 80 97
10' 6” 13 88 10) ...
II' 0* 0 96 105
II' 6* 4 105 109
12' 0’ 113 II)
12' 6' 113 5 118
13' O' 113 H 122
1 J' 6' 113 13 126
If 0' II) 17 1 10
14’ Ii* II) 21 III
IS' II' III Ift 1)9
IS' 6' 113 311 14)
nr o" II) 31 147
16' 6* III 3H 151
17' 0" II) 47 155
17’ 6* II) 47 160
18' O' II) 51 164
1* 6' II) 55 IliH
mr— 111 St 17}
19't," II) 6) 176
20' U‘ II) 68 181
20' 6' 113 72 185
mr 113 76 189
ir 6' II) 80 19)
21' O' II) 84 19)
iV O' II) 88 201
mr II) 9) 206
21 6' II) 97 210
24" O' III 101 214
24’ 6' II) 105 218
ITT II) 109 222



9” LINING —KEY BRICK 
9* i 6" » 2'/,' or 9" * 6' « 3*

Diameter
Intuit

Bfirbwoth

Number Mrt|oiif«l I1** Hint

N*i I
«r>

No ) No 1
K*r Sli*i|lil Total

1' 6* 19 19
i'- 0* 17 s 11
r- 6*. 1$ ii 16

"T. o* ~n— 16 19
!'• 6* ii 11 31
4'- 0' 9 16 IS
4'- 6* 1 31 38

J'- 0* 5 36 41
S'- 6' 1 41 44
6'- 0* 48 48
6'- 6* 4$ 6 SI

~mr— 41 13 54
J'- 6' 38 19 57
r o- 34 16 60
r- 6* 31 31 63

9‘- 0* 17 39 66
9'- 6' 14 46 70

10'- 0* 11 SI 73
10'. 6' 17 S9 76
TT— —n— ii 79
II' 6* 10 71 81
11'- 0* 6 79 85
II'- 6* 3 as 88
Il'-IO* 90 90

ITT .91 91 '

IJ‘- 6* 91 4 95
14' 0* 91 7 98
14' 6* 91 10 101

"1 — 91 13 104
IS*- 6* 91 16 107
16'- 0* 91 19 no
i*:- *: 91 11 111
ir- o' 91 16 II*
ir o* 91 19 110
IB'- 0* 91 31 111
IR'- 6' 91 3S 116
19'- 0* 91 38 119
19’- 6* 91 41 131
10'- 0* 91 44 115
10'. 6' 91 48 139

' 11*. 0* 91 SI 141
ir- •• 91 S4 145
11'- 0* 91 S7 148
ir «* 91 60 ISI ...
13*. O'* 91 63 154
13'. 6* 91 66 157
14'- 0* 91 70 161
14'- 6* 91 n 164
is*, o" 91 76 167

NOTE: Inaid* Jiimmti let* than 4 1**1 map rcquir* apprcciabl* 
culling and a b*Utf fit ran 4* obtain'd uiing • a V, j a 3* i of f a *% 
a t b*v« i>hu«n no rag* 1)4

9“ LINING
ROTARY KILN BLOCKS 9" * 9" * 4

Huml»fi Required ftt Nang

Intwit
Brwkwiwb

41 44 u n M IS 44 •« It TO IS N •4 101 Total

40' ii 13
4' 3' ii 13 14
4' 6* 16 16
4* 9* 14 13 1/

S' 0' 18 78
5' 1' 15 14 19
5' 6* 10 30
S' 9* 11 19 11

6' 0* J1 31
6' 3' 14 19 11
6' 6' 34 34
6' 9' 16 19 35
7' 0* J6 36

•4 10) 00 114 I0S 1)0 IIMJS
00 |0« 101 110 114 1)3

7' 3* 17 10 37
7' 6* 38 38
7' 9* 11 17 19
8' 0* 40 40
8' 3* 17 14 41
8' 6* 41 ,41
8'9* 15 18 43
9’0* 44 449'-3» 17 18 45
9' 6* 46 46
9'-9* 48 48

110-DS 130 144 ua iso iso ioa
11)141 mist 144*103

lO'-O* 49 49
IO'-3* so 50
I0’6* SI 51
IO'-9* 14 18 51
II' 0* S3 51
II' 3' 14 30 54
II' 6' 55 55
II' 9* 14 11 56
Il'-O* S7 57
:i'-i' *4 34 58
•1' 6* 59 - 59



12" LINING —KEY BRICK 
12'*6* *21/,'or I2'«6'*3'

Numkr Pro Mint

Bficb««b
No I No I

Blfoighl Ti*ul
10' 0' 
10'*', 
11*0' 
ir*'

76
72 

• '*9
6*

7
13
19

76
79
• 2
as

ll’-O'
II*'
13'0'
13' 6'

*3
60
S7
S4

2S
32
3*
44

88
92
9S
9a

“'m'o'
H'*'
IS'O'
IS'-*'

SI
47
44
41

SO
S7
6)
69

101
104
107
110

16'0' 
1*'.*’ 
l7'-0' 
»»'-*'

30
3S
32
29

7S
•2
as
94

III
117
120
123

1*0*
I*’-*'
l9'-0'
IO'-6'

2S
22
19
16

101
101
113
119

126
129
132
IIS

lO'-O'
10’-6*
ll'-O'
*l'-6'

13
10

7
3

126
IJ2
1.18
I4S

139
142
I4S
14*

II'-O'
2I’-6'
13’0*
23'*'

ISI
ISI
ISI
ISI

3
6

10

ISI
IS4
IS7
161

24'-0*
24*6'
IS'O'
IS'*'

ISI
ISI
ISI
ISI

13
li
19
22

164
167
170
173

26'0' 
!*'■*' 
ir o'
i»'*'

ISI
ISI
ISI
ISI

2S
28
32
3S

176
179
1*3
1*6

M'-O'
*•*'
19'O' 
190'

ISI
ISI
ISI
ISI

3*
41
44
47

1*9
192
I9S
198

30*0'
30'-*'
3l'-0'
31' 6'

ISI
ISI
ISI
ISI

SO
S4
S7
60

201
20 S
208
III

31'O' 
31’-*'
33'0* 
33'*'

ISI
ISI
ISI
ISI

63
66
*9
72

214
217
220
223

12" LINING —WEDGE BRI&K
12' * 4»/,' t 3'. 12'm 6* « 3' or 12' ■ 9' i 3'

Numliri Ro|uif«il l*ci Rifl|
DlOiU'lfl

lllINlf
B«M fcwIM ll

N.. 1 
We.lg*

N.i 1
Wr.lgt

No 1 
Wr.lgr

N«# 1 X *
Wrrlgf Sm«i«M Tniil

4' 0' 76 • 76
4' ft" 69 13 82
S' 0" 6J IS 88
S' 6* S7 38 9S

6' l»" bl SO 101
6' 6* 44 63 107
7' 0* 38 75 113
7' 6' 31 Hit 120

0' 25 101 176
*'- 6' 19 113 137
9' 0' 13 126 139
9' 6* 7 138 145

10' 0* ISI .* ISI
10'- 6* 144 13 157
II' 0* 139 25 164
II’ 6* 132 38 170

12’ 0* 126 50 176
12' 6* 120 63 183
13' 0* 113 76 189
13' 6' 107 88 195

14' 0* 101 100 701
14' 6' 95 113 708
IS' 0* 88 126 214
1 S'- 6' 82 138 270

16' 0' 76 ISI 277
16'- 6* 69 164 233
17' 0* 63 176 739
17'- 6* 57 188 245

1*’ 0* SI 201 252
18' 6' 44 214 258
19'- 0* 31 226 164
19' 6* 32 239 271

20' 0* 25 252 777
20' 6* 19 264 783
21’ 0* 13 276 789
21' 6' 7 289 296
22' 0* 302 302
22'- 6' 295 i) 308
23'- 0* 289 26 315
23' 6* 283 3* 321
24' 0' 277 50 327
24‘- 6* 270 63 333
25’ 0' 764 76 340
25' 6* 258 88 346
16' o- ISI 101 352
16' 6' 245 114 3S9

CMl>nur*l An n^al



12" LINING —WEDGE BRICK
12* *41***3'. 12**6' *3' 

— Concluded
or 12’ *9’ *3*

Number Re*|u»red l*er Rin|

1 nadir No 1 No 1 No | Ni» 1 X*
Brkkvoali Wedge Wedge Wedge Wedge StlOlglll Total

27' 0*. 719 176 36S
37’ 6* 1 4 333 134 371
74' 0* 224 ISI 377
ir 4* 230 164 344
J9'0* 314 176 390
19’-6* 207 149 396
30'-0* 202 201 403
J0'-6* 195 214 409
JFo* 149 226 4IS
31'4' 143 739 421
3J'0* 176 3S3 424
31'4* 170 364 434
53^0* 163 777 440
33'4* IS* 749 447
14'-0* IS* 302 4S3
34*4* I4S 314 _452_
35 0* 134 327 46S
3S' 4* 133 340 473
34'0* 176 3S2 474
34'-4* 119 36S 444
STT* 113 377 490
37'4* 107 390 497
31' 0* 101 403 S03
3§'-4* 94 4IS 509
ir’a* 44 474 516
39*4* *3 440 523
40'-0* 76 4S2 534
40'-6* 69 46S 534
«l'0* 63 47* 541
4l'-4" S7 490 547
41*0* SO S03 553
43' 4* 44 SI6 560
43'-0* 34 S74 566
43' 4* 32 S40 573
44'0* 2S SS3 574
44'-4* 19 S66 545
4$’-0* 13 574 591
4*’-4* 6 591 597
44‘-0* 604 604 .
44'-4* \ 604 6 610
47'-0* 604 13 616
47'-4* 604 1* 637
4»‘-0* 604 25 629
4t'-4" 604 31 635

*NOTK: The No. I*X Wedge it elandaed in Silica Hiutiali only. Fo* Fireclay 
Mitcflal, In I Ho raw of dlaawltii JJ'O*. uae ramhlMlIoAi of No. I Wedge and 
•leoigM bekk. Tke q«a«ltly of No. I Wedge bekli remarna constant oi SOI. 
Th« aiaaalllF of ltial«M Vekk U determined by subtracting 101 from the quod* 
illy |im !• Ik iduoa ••Total.**

13i/2" LINING —WEDGE BRICK 
13 •/* ’ * 4'/,” « 3". 13'/,' « 6" * 3” oi 

13'/..” * 9" » 3“

Dietueter
liieide

Brickwork

Nemliei Rrrjuuni fee R»itg

No 1 
Wedge

N*» 1 
Wedge

N» | 
Weilge

No 1 X*
We«lge Streigfn Total

4‘ 6* 45 • 45
5-0* 79 13 97
S’ 6* 73 25 94
6' O' 66 34 104
6’ 6* 60 50 no
TO' 54 6J 117
V 6* 47 76 133
4‘ 0* 41 44 179
4' 6' 35 100 IIS
9' 0* 29 111 : 143
9' 6* 37 126 1.44

10' 0* 16 134 154
IO'-6* 10 151 161
II' 0' 3 164 167
II' 3* 170 170
II' 6* 167 6 173
12' 0* 160 19 179
12' 6' 154 32 146
13' 0* 144 44 192
13' 6* 141 57 194
14' 0* 135 70 205
14' 6* 129 42 211
IS' 0' 173 94 217
IS' 6' 116 107 233
16' 0* no 120 230
16' 6* 104 137 236
17' 0* 97 145 24 2
17' 6* 93 157 149
14' 0* 45 170 155
14' 6* 79 142 161
19' O’ 73 195 167
19' 6* 66 204 174
20' 0' 60 230 140
20' 6' 53 333 146
31' 0* 44 245 193
21' 6' 41 254 299
22' 0* 35 770 305
22' 6' 74 743 3II
23' 0* 27 296 316
23' 6* 16 304 314
24' 0' 9 321 330
24' 6* 4 333 337
24' 9* 340 340
35' 0' 336 7 343
25' 6* 310 19 349
26' 0* 324 31 355
26' 6’ 314 44 361
27' 0* 311 57 364
37' 6* 305 69 374

('••lllini - I l«etl |<«g»



Continued
Diameter

Invade
Bekfcuork

Numbei Me«|w<aed I’er Ring
No. 1 

Wedge
H. 1 No 1

W,d,« Wtdgr'
No I X*
Wedge Straight Total

if o' 29't 12 jii
ir 6' 292 9S JS7
29' 0* 216 107 J9J
iff 281) 119 199
JO' 0* 271 —m------------------- 406
JO' 6' 267 IIS 112
Jl' 0* 261 IS7 111
jr o* i i 2SS 170 42S
Jlj-0* 211 111 ~m—
jj’-a* 212 I9S IJ7
JJ'0* 2J6 207 IIJ
JJ'6* 2J0 220 ISO
JI'O* 22J 111 116
Jl' 6* 217 21S 162
JJ'-O* 210 2S1 161
J$'-6* 20S 270 I7S
J6'0* 191 111 411
36' 6* 192 29S 117
jro* 116 J01 191
J7' 6* 179 J2I SOO
JI'O* 171 ~rn—:----------“TDJ
jr 6* 166 JI6 SI2
J9'0* 161 JS1 SI9
J9'-6* ISI J7I S2S
40'0* 111 J1J “th—
40'-6* 112 J96 SJI
4I'0* US 109 Sll
II' 6* 129 121 sso
IJ'O* 122 IJI ■ 558
41' 6* 117 116 S6J
IJ'O* no IS9 S69
IJ'6* 101 171 S7S
ll'O* 91 111 "Til—
II' 6* 91 197 Sll
IJ'O* IS S09 S94
IS'-6* 79 S2I 600
I6'0* 7J SJI ~m—
!6'-6* 66 SI7 61J
47'-0* 60 SS9 619
ir o* SI S72 626
ia'-o* 17 SIS ill
ll'6* II S97 63*
I9'0* JS 609 611
l9'-6* 29 622 6SI
SO’O* \ 22 6JS <57
J0’-6* 16 617 66J
JI'O* 10 660 670
SI’-6* J 67J 676
SI’-9* 679 679
sj’o’ <74 J 687
sr o* 679 9 681

*NOTK'- Tlae No. I X Wedge ie K«n4inl in Siki Malnial only. For Fireclay 
material. in the (Ml of dlaoiliti over If t”, uee roml*lMlkuna of No. I Wn||i 
ood Straight beach. The quantity of No. I Wedge brack remain* eoMlanl •! HO. 
The of S<rai|M brick it determined by eutaftracling J«C from thequantity fiver* in the column ‘’Total’*.

13»/, - LINING — KEY BRICK

13'/,“ *6* i 2'/,* or 13'/,* «6* * 3*

N.imh« Reouwed Per Ring
PilAirUi

Inante No t No 1 No 1
Straight TotalBi i(b»mk Krv Km K.»

2 3' 29 . 29
2 6" 26 4 30
29* IS 7 32
J O* 23 10 JJ
J 3* 21 14 JS
J 6" 19 18 31
y 9* 18 21 39

10* 16 24 40
1 J* 14 28 43
1' 6* 12 Jl 4 J
1' 9* 10 J4 44

S 0* 8 J8 46
S3" 7 41 48
S’ 6* 4 4S 49
S 9* j 48 SI
60* S3 S2
6 J* SI J 54
6 6* 48 7 55
6 9* 46 II 57

7 0* 43 16 59
7 J* 41 20 61
7 6* 38 34 62
7 9* 36 28 64

8 0* 33 32 65
1 J* Jl 36 67
8 6* 28 40 68
8 9* 26 44 70
90* 23 41 71
93* 21 S2 7)
9 6* 11 S6 74
9 9* 16 60 76

10 0* 13 64 77
10 J* II 68 79
10 6’ 8 7 J 81
10’ 9* S 77 82
HO* J 81 84
II J* IS 85
116* as 2 87
II' 9* as J 88
120* ss S 90
12 6* 8S 8 9J
11 0* 85 II 96
11’ 6* a. M 99
140* 85 11 I0J
14 6* 85 21 106
IS 0 85 34 109
IS 6 as 77 112

NOTK IiimiIi iliamcur* lea* than 1 (eel fflljl (tl|UI't appreciable
• lllllllK >' i mIh.hu In '1 III nr* near pat*



13V4“ LINING —KEY BRICK

I3|4“ * 6" * 2*/i" or 13'/,** 6'* 3* — Concluded

Oumiur Hunltfi RpqwtirJ I'n RlH|
UimIi Ho J Ho 1 Ho 1Bfwbwoil K*r K#r K*r 8n«i§lii T trial
16- 0* IS 30 IISIt 6 
110* 
17 6*

IS
as

• • as

33
36
39

118
111
114

ir o*
II- 6* 
no* 
l9'-6*

as
as
as
as

13----------
46
49
S7

m—
131
134
137

20’0* iS IS MO
10'-6* as SB 143
iro* 
21' 6*

as
as

61
6S

146
ISO

ll'O' 
12' 6* 
23' 0* 
II'**

as
as
as
as

6a •
71
74
77

IS3
IS6
ISO
162

14' 0* 
24'-6* 
MO*

as
as
as

80
83
87

I6S
i6a
1722S'-6* as 90 I7S

26'0*
26’-6*

IS
as

9)
96

III
18127'-0*

27‘-6*
as
as

99
102

184
187

28^0' IS "TBS----------- 190
28-6* as 109 19429‘0* as 112 197
29'-6* as IIS 200
30' 0* as Its 203
30' 6’ 
31' 0*

as
as

121
124

206
209

3l'-6* as 127 212
Ji ir
32«6*

BS
as

~m---------
134

7IS
219

33* 0* as 137 22233' 6* as 140 mi4‘-o* IS "TO---------~m—
34'-6* as 146 231
3S’0* as 149 134
3S'-6* as IS3 238

“jnr- J IS T5S--------- HI '
36‘-6* as IS9 244
37'-0* N as 162 247

as I6S ISO
JIO- ' IS TCT T33-------
3l'-6* as 171 2S6
39'0* as IIS 260
39'-6* as 17a 263
4fl‘o' IS III' ~JU

4%" ARCH THICKNESS — ARCH BRICK
9* m 4 V I 2'/,' Of l3Vi* « «'/*' » 2Vi"

11/,' Rite Per Foot ol Span

Nambci WtquweJ P<t

S|*n Riai Riiliua Ho t 
Aacii *

No 1 
Arcfc Suoiclit T»ui

r o" i'/r r o *,* s i 7

r i* IV,* r i1!,,* s 3 a

1' 2* 1 Vr * I' 2 ’/,* 4 4 a

r 3* 1’/.* 1' 3%' 4 4 a

1'. 4* 1* I' S* 4 s 9

I' s* IV r 6',i.* 3 6 9

1' 6' av C 7 'i* 3 7 10
1' 7* 3'/.* i' alt,' 2 a 10
r «* IV I'- 9 V 2 a 10
1' 9* Hi* 1' 10 1 10 II

1' 10' 2J/r* I' ll v 1 10 II

I II* av »' 0 !;,* 1 ii 12

!'• 0' 3* 2' 1 V ii 12
2' 3' 3|i* a - 4%* 12 i 13

2' 6* 394* !'• 7 12 3 IS

r o' 41 i * I II 12 4 16

3 O' 4 V 3 2 '.,* 12 S 17

3' 3' 4’/,* 3' S V 12 6 IB

r 6* SV 3' a V,* 12 a 20
3' 9' *'•* 3' H'V 12 9 21

4' O' 6* 4' 3* 12 10 22
4' 3' 6i.‘ 4' 6 !,»* 12 II 23

4' 6 4' 9 •,* 12 13 IS

4‘ 9' 7',* s «•„* 12 14 26

S' 0* IV S' 3 ?,* 12 IS 27

S' 3* 7’/,* V *'li»* 11 16 28

S' 6* «%* S' 10 »,* 12 18 30

S' 9* «v ft’ 1 1.,* 12 19 31

6‘. o" 9' 6' 4 Vi* 12 20 32

6' 3* 9 V,* 6'- 7‘V 12 21 33
6' 6* 9*i* 6 ' 10 V,* 12 23 3S



4'/i" ARCH THICKNESS — ARCH BRICK
9* x 4'4* x 3* or 13'/,’ x 4'/,* x 3*

1 % * Rita Per Fool ol Span

Number Rn|uunl Pn Cuwn

So* Rim
ImMi

R«4im No 1 No No I
TotalAfcIi Arch Arch 6liii|hl

r- o* IV,' r o •/«• 3 6

r i* 
r- a* 
r- i*
r 4*

'4'-
r

l' i'H»' 
i'- a */.'
1' s'

3
3
a
a

6
7
7
7

I*- s' j*/.' r 6 ju« a S

r- s' *'/«' r- ? •/.' i S
r- ?' a%' 1*- • Ha' i s
r- s' a%* I'- 9 %' i 9
1*. j* a%* 1' l« Ha' 9
I’-IO*
i'ii*

IJ4*
W

r n y.'
a*- o Ha'

i
a

10
10

3'- 0* 3' a’ i a 10
r■ i* 3'/,' !'• 1 Ha' 

a’. 3»/.'
3 II

r- i* v/r 4 II
»'• 3* 3%' 1’- 4*V 4 II

1' 4* 3%' a'- s *4' S ia
!*■ S' 3%* r 6%' 6 ia

3'- *' 3H' a'- a»/,' 6 ia
**• 7'
a*, i*

J’- •%' 
a'io'

7
■

13
13

r■ 9* Ij: 3' II Ha' ■ 13
I’-IO' 3 - 0 9 14

a* ii' 3'■ 1 Ha' 10 14

J*. o' 454' 3’- 3 •/.' 10 14
3’- 1' <r»* 3'- 3 Ha' II IS

3'- a' 4%' 3'- 4 %' ia IS
3'- 3' 4%' 3'- S Ha' la IS
3'- 4' S*^ 3'- 6 V4' 13 16

3'- S' $V 3'- 7 Ha' 14 16

3'- *' s%* 3' ■ y,' 14 16
3'- 7'
3'• •'

$%'
s%'

3'- »>'
3'-10%'

15
16

17
17

3'. 9* 
3'-10*

$%* 3'H'Ha'
4'- 0 %'

17
IS

17
IS

3*11' $£' 4'- I'Ha' II IS

4'- 0' *' 4'- 3' IS i 19
4'- 3' 6%* 4'- 6 Ha' IS a ao
4'- *' 6%fc 4'- 9 %' IS 3 ai
4'- 9' 7%' S'- OHa' 18 4 aa

S', o' 7%' S’ 3 %' IS S ai
S'. 3' »«• S'- O’Ha' IS 6 74
S'- 6' •%' s* io y,' IS 7 as
S'- 9' ■Vx' 6’- 1 Ha' IB 8 76

S'- 0' 9' 6'- 4 V IS 9 77

I

9’ x 4%" i 2'/,- or 13'/,- x 4'/,“ x 2'/,*
I 608" Rise Per Fool ol Span 

(60* Central Angle)

4Vi” ARCH THICKNESS —ARCH BRICK

Nuffllwt Rn|um(4 P«* Comii

Spaa Rite
liMisIr
Radio* No 9 

Arch
Mu I 
Arch SlraicM Tutal

r o* •'Hi' I' 0' 6 i 7

i' i* i */«* r i' 6 a s
r a* • r- a* S 3 s
I'- 3' a' 1' 3' S 4 9
1' 4' 7 H,' I'- 4' 4 S 9
r s' 7 Hi' r s* 4 s 9

I'- 6' 7'H,* 1' 6' 3 7 IU
I'- 7' 7 %* 1' 7' 3 7 10
1' 8' 7'«*' 1' 8' 3 S II
|'. 9* 7MU' |‘. 9* a 9 II
1' 10' 7'H.' I'-IO' a 10 ia
I'll' Jh,* 1' II' i II ia

a1 o* 3 Hi' a' o' i II la
a- r 3%' a' i' i ia 13
a>. j* 3%' a' a* 13 13
a' a* 3 V.' a- 3' 13 i 14
a' 6* 4 Hr' a' 6' 13 a IS
a' 9' 4 H.' a-, g* 13 3 16

3' 0' 4 3' 0' 13 4 17
3'- 3* i H,' 3' 3' 13 6 19
3' 6' $y.* 3' 6' 13 7 ao
3'- 9' 6H,' 3'. 9* 13 S ai

4'- 0* 6H.' 4'- 0' 13 9 aa
4' 3' 6%' 4'- 3' 13 11 74
4'- 6* 7 '/.* 4' 6' 13 ia as
4'- 9' 7 V.' 4'- 9' 13 13 76

S' 0' • Hi' S'. 0' 13 14 77
S' 3* 8 H»* S' 3' 13 16 79
S'- 6' 5' 6' 13 17 30
S' 9' 9 %' S' 9* 13 IS 31

6' 0' 9'H,' 6' 0' 13 19 37
6' 3* io Hi* 6'- 3' !3 ai 14
6' 6' 10 Hi' 6'- 6' 13 aa 35



4>/,M ARCH THICKNESS — ARCH BRICK
9'x4»/,'x3"or I3»/,'x4'/,'x3'

1.608' Ri*e Per fool ol Span 
(60* Central Angle)

Numbff Itiqiwd Per Ciawo

I'M* RtM loftiiw No 1 
Arc It

No. 1 
Arch

No. 1 
Arch Straight Total

r- #* i'Ki' ■|'. 0* 4 a 6
r i* i y i' l* 4 3 7
v i* i % r- a* 3 4 7
r i* a* I'- 3' 3 4 7
r- 4• JH m 1*. 4' 3 s ■
I'- s' aH I’- S' a 0 0

i* o' a'Ki' r o' a 0 •
r- r a%* r a* a ? 9
i'- •' a'M|o r- •' i 0 9
1*- 9* a'K aft r- o' i ■ 9
l'-IO' a'K •ft l'-IO' i 9 10
i'll' 3K,' rn' 9 i 10

3'- O' 3J4,' a' o' 9 i 10
j* i' 3*»>r a*, i' 9 a II
*•■ j* 3'V a’- a' • 3 II
3'- 3' 3 V.* a'- 3' i 3 II
J'- 4' 3 \ m a'- 4' • 4 ia
3’- S' 3 Vt" a'- s' 7 S ia

1' 6' 4>A 9 a'- o' 7 s la
a'- »' 4 Y, • a'- »' 7 0 13
a*. •' 4 71 # a'- •' 0 7 13
j*. 9* 4!j •ft a1- o* 0 7 13
l'-IO' 4 K •ft a*-io' 0 • 14
a' ii' n a

ft a' ii' s 9 14

J’- o' 3'. 0' s 10 IS
3*. 1' 4%' 3' 1' s 10 IS
3'. a' s»»' 3'- a' 4 II IS
3*. 3' s*»' 3' 3' 4 ia 10
3'- 4'

s4 • 3'- 4' 4 la 16
3'- S' 5%' 3'- S' 3 13 10

3' *' sy.' 3'- 0' 14 17
3'- »' S */i' 3'- 1' a IS 17
3'- •' S*J 9 3'- •' a IS 17
3'- *' o1/ 9 3'- 9' a 10 It
3'-10' 0 \ 9 3' 10' i 17 It
3*11' 9 3' II' i 17 It

4'- 0' t'A«' ' 4'- 0' i ia 19
4*. 1' 0 1ft* 4'- 1' 19 19
4*. a' O' [ft* 4'- a' 19 19
4'- 3' 0>‘/ 4'. 3' 19 | 10
4'- 6' a %' 4'- 0' 19 a ai

S'- 0' • Hi' S'- 0' 19 4 13
S'. 6' •*V«' S'- 0' 19 0 IS
O'- 0' p' O'- 0' 19 • 17
O'. 0' 10 >, O’- 0' 19 10 19

9" * 4'/,' a 2'/,' or 13'/,* x 4'/,' x 2%’
2" Rise Per fool ol Span

4>/j~ ARCH THICKNESS — ARCH BRICK

NumUi Kfi|Miir4 I*pi Coimr

S|>an R to#
Iniiilc
Ratliuo Nt 1 

All h
No .1 
Aft Ii Sif atgltl Total

I II" 2 HI" 0 8
i r i V i»"./ 8 a
r i" j".r ii",/ 7 2 9
i j- 2 V 1 u * / 7 2 9
1 4" 2".r l l".i- 7 1 10
r s* J,,rr" 1 2 *,/ A 4 10

r a" J" r j' ) s 10
1 7" 3 V i j",,' S A II
r- o' j*!.r r 4"u' S 6 II
r 9' i 1 5 4 8 12
l'-IO' J*!u- r o'!,/ 4 8 12
in' 3»,/ i >‘u' 4 9 13

7' 0' 4* I'- 0* 3 10 13
r r 4 V I' 8*',,- 2 II 13
r i' «'!,/ i ■ t”,/ 2 12 14
2’- J' I '/.* l'-IO '// 2 12 14
2' 4' <•!«/ III'!,/ 1 14 IS
2'- S' i,,u’ 2' o V 1 14 IS
2 6' S' 2' 1* 1 IS 16
2'- 9' S 2' 3 '// 16 i 17

J' 0' 6' 1 6' 16 2 18
J' 3' 6 •/,' 2'- 8 '// 16 3 19
3 6* 7' 111' 16 S 21
3' 9' 7 •// 3’ 1 '// 16 6 72

4' 0' 8' 3' 4' 16 7, 73
4’ 3' « V 3 6 ', '/ 16 9 IS
4' 6' 9' 3' 9* 16 10 26
4' 9* 9 '/,' 3 II ',/ 16 II 27

S' U* 10' 4' 1" 16 ia 28
S' 3’ 10 '/,' 4'- 4 '// 16 14 30
S' 6’ II' 4' 7* 16 IS 31
S' 9* II '/,* 4' 9 '// 16 16 32

6' 0* 10* S' 0" 16 18 34
6 3’ 10'/,' S' 2 '// 16 19 IS
6' 6* II' S'- S' 16 20 36 .



Numliff RtquMril !*»• Cowh

4V4~ ARCH THICKNESS — ARCH BRICK
9" a 4'/,' a 3* or 13'/,' a 4*/,' a 3*

2' Rita Par foot of Span

^•iliui 1
Atrli

N«i t Ho I _
A„h Sn»l«M T«x«l

I'- 8*
I' »*!||'9",r
no v
f
r o V 

r- i*
r imm*
r !»»• r ■ 3 •/,*
V 4". u*
r sv

6*
r- I" i," 
r 9'! h*
2' II*
3 0»'lT 
J !'•/«*

II
10
10
10
9
9

II
8
7
6
6
S

1
3
4 
4 
i 
6

7
8 

10
11
12 
14

y 4*
V- i"/ii* 
V 7%* 
3'- 9* 
1'-I0"*,* 
4'- O'ii,* 
4'- I Hi*

4
]
3
2
I
I

IS
17
18 
20 
21 
22 
23

S'- 0* 
S' 6* 
6' 0* 

6' 6*

10*

II* 
r o* 
i' i*

4' 3* 
4'- 7* 
S’- 0* 
S' s*

23
23
23
23

13
13
14 
14
14
15

15
16 
17
17
18 
19

19
20
31
32 
23
33 
23

I 24
3 36
S 28
7 30

9* a 4'/,* a 2*/,* or 13»/,* a 4'/,* a 2»/,* 
2k,** Rise Per Foot ol Span

4*/]" ARCH THICKNESS — ARCH' BRICK

$l«*n Ri»r
Numlm Rri|iHfni Hit CiNRar

Railmi Hr* ) 
Arch

N«. 1 
A»<h

H# 1 
Arrh Sirai|M Tultl

O' 6’ ' 'u' 4 '/r 4 2 6
0' 7* 1'!,/ S ’ii* 3 3 6
O' 8* ‘‘'n* S'!,,* 3 4 7
O' 9* ■ *«,,* 6'!,/ 2 S 7
O' 10* • 'V 7 '*,,* 3 S 7
O' II* 2 '.* a ?'ii* 2 6 1

1' 0* IV ■M,i* 1 7 a
r 1* 3 '/i* 9'»„* 1 8 9
1' 2* 7"<i»* io*},r 9 9
I' 3* 3 ",* ii Si* 9 i 10
T 4* J '-,.* liMii* 8 3 10
1 S* 3 V i o«'„* 7 3 10

1' 6* 3%* 1’ l'*B* 7 4 II
1' 7* mi,” • 2 },»* 7 4 II
r 8* 3'!,,* r 3%* 6 6 17
r 9* 4 In* r J".i»* 6 6 17
r io* 4 111* 1 4 »;.* 6 7 13
r ii* 4'V r s *;.* S « 13

2' 0* 4'?,,* r s%* s 9 14
3' 1* 4**i,* 1 6'',„* 4 10 14
2' 2* S* 1 '• 7 ?U* 4 10 14
3' 3* s 1,** • • <i»* 3 12 IS
2' 4* * V i' a'Ha* 3 12 IS
2‘ S* * V 1' 9%* 3 13 16

2' 6* s V 10 v..* 14 16
r 7* s%- I'll Hi* 2 IS 17
2' 8* 6',* i 11‘Hi* 1 16 17
2' 9* 6"/.,* 3' 0'1/i,* 17 17
2' 10* 6".ii* 2 I'Hi* 18 18
211* o1),,* r 3 Hi* 18 18

J' 0* 6>!,i* 2- 2 18 i 19
3' 1* 7 III* 2' 3%* 18 i 19
J' 3* Hu* 2 4 •*',,* 18 3 20
J' 3* 7'5,i* r S»ii* 18 2 30
3' 4" 7'H.* 3' S»„* IS 3 31
3' S* 7 ’/.* 2‘ 6'*/,,* IS 3 21
3' 6’ « ii.* 3' 7»„* 18 3 21

4' 0* 9 '/ii* 2' II V,* 18 6 34
4' 6* 10 V 3' 4 V 18 9 37
S' 0* 11 '/,* 3' ■*!»* IB II 39
S' 6* 10%* 4' l'<„* 18 14 32
6' 0* ll'!,.* 4' S'*,.* 18 17 3S
6' 6* !’■2".i,* 4' 10 ‘j,* 18 19 37

More ciarlly 3 3112



9*a4»/,**3 'or l3i/,'«4'/,**3*
2#,** Rite Per foot oI Span

4«/4“ ARCH THICKNESS — ARCH BRICK

8 poo Him
ln««4f
fUditf*

HumlKf Rrt|wtiril |’«f C»ui«f

No 1 No 1 No I
Aich Atch Arrk SltatfM Toiot

r o*
i'- i*
y a*
i' j*
i’- *•

a MV 
a V 
a%* 
a V 
3«,* 
J%*

«’V
9%*

M !»’ 
U*V 

r o%*

y
6*

■ 7*
3'Hj#
3%*

y
y-

l')u 
a li*‘

i* 8* 3’KV y- a%‘
y • 9* 4K,* y- 3%‘
y•10* 4 y 4 Jt*
r•It* 4%* y

9 
10
10 
10 
II 
II

4%*
\> 
SK.* 
* V 
s V

r s'K»*
I’- 6%*
I'- a !i**
r- « X.*
y •'Me*
r- o%*

9
10
10
11
ia
12

II
11
12 
12 
12 
13

y- 4* * V y-io ju;
2'- 7* i%' y-n Hi*
y- o* 4 Vi* y h%‘y-io* 6%' y-
3'. 0* 6%* a'- a»v
y- a* 7K.* a’- 4%‘
3’- 4* 7'Mt' a'- s%
3'. 6* 8M»* y. a%
y. •* • M/ y- o»/,
3'-10* 8%* y io >/■

H
IS
13
12

M
14
14
15

II
10
10
9
0
7

5
6 
7 
9

11
12

16
16
17
IS
19
19

4'- 0*
4'- a'
4'- 4* 
4*. 6* 
4'- I* 
4*I0*

9%
8*

Nn •/.'

2*11 ’/.*
y-1 y,*
3'- 2 »/.*
3'. 4 K*
y- s%* 
y- a%*

13
15
16 
17 
19 
21

70
21
22
22
73
24

s*- 0* II V 3'- 8%*
y io'K,*y. a* ll*v

y. 4* y ok,* y n%*
S'- 6* yo»U,» 4'- l%*
s* 8* I I H»* 4'- a%*
y-io* y-i v 4'- 4 K»*

o* I'-l'Ke* 4'- S%*
*'• 6* y a%* 4’ 10 K«*

22
23
2S
22
27
27

2S
25
26 
27 
27

I 28

27
27

29
31

• More risrtly 2 V'l

9" ARCH THICKNESS — WEDGE BRICK
9" > 4'/,“ » 2'/j“ 9" > 6V4" « 2'/j' or

9" * 9“ « ?V,"
I'/," Rite Per f ool ol Span

Numlxi Ret|uirr«l Per Cimree
Span Rik

MHMIC
Radio* No ) No 1 No 1 X

Wtiitt W<J|< Wc«l|r Slrotglil T(l(l

y 6* J'/i* y 7 •,* s 6 II
y 7* 71.' y • fie" s 7 12
y a* *V* y o •** 4 8 12
y 9* 2Ja y i» *.* .1 10 13
y in* 2!i* y ii v 3 to 13
i*ii* a’/,' 2’ 0 %' 2 12 14

2’ 0* 3* 2' 1 '/,* 1 13 14
2' 1* 3'.' »' a 7i»* 14 ■ 14
2’ 2* 3V«* 2’ 3 V 14 1 IS
2' 3* 3*/.* »' 4»,;»* 14 1 IS
2’ 4* 3V 2'- S V 14 2 16
2'- S* 3Vi* 2 ' 6'HV 13 3 (6
r- t* 3 */« * 2' 7 >/,* 13 3 16
2'- 7* 3'/,* 2’ 8%* 13 4 17
2'- 8* 4* 2’ 10* 17 S 17
2' 9* 4* * * a n M,* 17 6 162' 10* 4'/,' 3'- 0 S* 12 6 16211* 4*/.* 3' 1 lie* 12 7 19
3' 0* 4'/,* S' 2 •/« * II 8 193' 1* 4‘;i* 3 - 3*,* II 8 193’- 2* 4»r 3'- 4 V II 9 203’ 3* 4'/,* J’ S 10 10 203' 4* S* y 6 v 10 II 213' S* s%* 1' 7 ?„* 10 II 21
3’ 6* S'/e* 3’- 8 »,* 10 II 213’ 7* 5'/.* J' «"#i»* 10 12 223'- 8* 5%* 3' 10 %’ 9 13 223 - 9* y n%* 9 14 22r io* jv 4‘ 0 »/,* 9 14 223' II* s’/i* 4’ i'K»* 9 IS 24
4' 0* 6* 4' 3* 8 16 244' 1* IV 4' 4 Jfc* 8 16 244' 2* 6'/«* 4' S!i* a 17 2S4' 3' «'• 6 KV 7 18 254'- 4* 6/,* 4'- 7 •/«* 7 19 264‘ S* 6‘/,* 4‘- 8 K»* 7 19 26
4' 6' 
4' 7' 
4' S' 
4' 9' 
4' 10* 
411*

6 V 4' 9 V 6 20 266'/,* 4' 10 !s»* 6 21 277 411 '/,* 6 21 270 6 22 26
* " S- i V S 73 28
a1/.' S' 2%* S 73 78

S' 0* 7 V »• 3 */«■
S' 1* »v.* y. 4%
S' 7* ’V y s v

24
7S
26

29 
79
30

S
4
4

f ll<,l I'p o I | '*M P



9" ARCH THICKNESS — WEDGE BRICK
9" k <1/4* * 2'/,*, 9* * 6'/,' I 2'/,' or

9* a 9“ » 2'/,* — Concluded
I •/,* Riit Per Fool of Span

NumiI'M I'rt CihiiH
IniuH “1 11 11 1 1 i i 11 ■■ ■ ■

Span Rite Radius No 1 No I No I X
W*«||r Wnlgr Wfil|r Sli»i|lil T»4al

S' J” 
S'- a*
S' S"

• • V8”
■V

s
s
s

<*'V
0”
9 V

4 10
4 77
J 7H

111
11
31

S' 6* av s III v .1 !H 31
s'- r 81.” s II V .1 i<* 32
s'- r ■V 0 0 ',” 2 .in .12
S 9” "V 0 IV 2 n II
S 10” «v 0 2 2 ji .11
S' II” *v 0 J V 1 .12 31

6'- 0* 9” 0 4 V 1 J.l 34
6 - 1’ 9',” 0 s V 1 3.1 .14
6' J” 9'4” 0 0 v 1 34 JS
6 - 3” 9'e” 0' >'!.»* JS .IS
6'- -1” 9',” 0' a ',* 30 .16
6 S” •V 0 «'V 30 36
O'- 6” «V 0 10 v 30 36
O'- 9” 10',” 1 i'..* 30 2 .18
r- o” 10' j” 7 s V 36 3 39
r j” ioV I • V 30 4 40
7 • 0” IIV 7 11 V .10 S 41
r 9” 11*.” a 7'V 36 1 4J
»'• 0” r o” R 0* 30 a 44
r- 3* r«V a » V 3b 9 4S
• 0” r 0*4” 9 0 V 30 10 40
r 9” 1 iV <1 3 *14* 36 12 48
9‘- 0” 11'.,” 9 0 V 36 n 49
9 3” r iV 9 9'V 36 14 SO
9'- 0” ii',” 10 1 V 30 IS SI
9‘- 9” i'i',’ 10 4 V Ifl 17 S3

10*- 0” 13* 10 7 V 16 IR S4
10'- 3* 13V 10 10",»” 30 19 SS
10'- 0” 13V ii' 1 V lf> 20 SO
10'- 9” I'I'i* ir s V 30 22 SR
If- 0* II'-,” n a V 36 2.1 S9
IT- 3* it’." ii 11 36 24 00
II' 0* r-sv ii' J V 36 2S 01
II'- 9' isv 11 s"„” .16 27 63
U*- 0' f 0” ii 9” 36 28 64
11'- 3' 1* O',” 13 O', 4” J6 29 6S
II'- 0* r-6V 13 3 V 36 30 66
11'- 9” r?v 13 O’,.* .16 32 08
13'- 0* ii'.,* 13 9 V .16 33 09
13'- 3’ i'i'/,* II 0'V 36 34 70
13'- 0' 1 ov II 4 '.* 36 IS 71
13' 9” r av 14 7 V .16 .17 73

9** ARCH THICKNESS — WEDGE BRICK
9* i 3”. 9” i 6'/,“ i 3* or 9* i 9* ■ 3”

I •/, " Wise Per Fool of Span
Tlo« laM' can Iip uir*l alto tm IJ'," • 9" a 1” aicli luarb liy auHaltlulmf 

Nm I. | atari ) ttili Ihh k (m ndtfi|Hiai|ia| •riiif Imk k.

S|»an Riff

Numlrrt Rf«|wiff«l I'n Cnu*»f
Inanlr * ---------
Radios No j No 1 No I

Wrdff Wnlfc Wedge Toial

1' 6” 2* 4 " 1 7 y , III
1 7” 2V 1' 8 V a 2 10
1 H” 2'i‘ 1 9 ',* ft 2 10
r «r 2'." 1 10 V a 1 II1 nr 2 V 1 II 7 4 II
i'n” 1’.' 7 0 V 7 4 II
2' 0’ 3" 2' 1 '/,” 7 s 12
2' 1” y»' J 7!i»* 6 6 12
J 2” 3V 2 3 V 6 6 12
2' J” J'.' r 4'*,,” 6 7 132' 4” j'/r 2 S '.4' S 8 132' S” 3'.’ 7 6''j,” S a 13
2' 6” 3*4” 2' 7 S 9 14
2' 7* 3!.” r 4 10 14
r a* 4” 2 10” 4 10 142' 9* 4'.’ J ll !„* 4 11 IS2' 10” 4 V j' 0 v 3 17 IS2 11” 4V 3 1 1,4* 3 12 IS
J' 0” 4'/,* 3 2 v 3 IJ 16J' I” 4'," 3 3 V 7 14 163' 2* 4 *i * 3 4 2 IS 17
J' 3” 4 / '■ " 3‘ S V 1 16 17
3' 4” s* 3' 6 '/,” 1 16 17
3' 5” S'," 3' 7 S.” 1 17 II
J' 6” SV j' a V 18 ia
3' 7” S'.” 3' 9'!,.” ia ia
3' 8” 5'/,” J' 10 V 17 2 19
J' 9” SV 3 ll'V 17 2 19
3' 10” SV 4' 0 V 16 3 19
3' II” *V 4' I'V 16 4 70

4' 0” 6” 4' J” 16 4 20
4' 1” 6*.* < 4 V IS s 70
4' 2” 6 V 4' S V IS 6 21
4’ J” 6',” 4' 6 IS 6 21
4' 4* 6'/,” 4' 7 '/,” 14 7 71
4’ S” 6',” 4' a V 14 a 72

4' 6* 6V 4' 9 V 14 a 22
4' 7” 6’/.* 410 !j,” IJ 9 27
4' 8” 7’ 411 •/,” 13 10 23
4' 9” 7V S' 0 ” IJ 10 23
4' 10” 7V s 1 v 12 11 23
4' II" 7V S' 2"t»” 12 12 24

C MfilMivr .* 191 Me«| |..Me



9“ ARCH THICKNESS — WEDGE BRICK
9* n 4 %* « 3’. 9* I 6Vi" « 3“ or 9" * 9" * 3"

— Concluded 
IV4 * Rim Per Foot ol Span

Tfcu Imhtr (M W utrd *i*e tor IJ' I" • 9“ ■ J" uih l« »li hy «uli«lMultNa 
Ho*. I *od 1 *uh Iwirfc lot ll*t fumi|mw<lt«* wol|i Imh.___________

NumUi Rn|uiifi| l*er Court*

Spoo Ri«c
1 1

Inttal*
RtdiiM No 1 

Weals*
N4. |

Wedge Straight Total

S' 0* IVi* S 1 %' is 12 24
V I* Hi* s' 4'!i.* 12 13 2S
S'. 1* 7%' S', s %' II 14 25
*•- J* 1’/.* S' 6%' II 14 IS
S' 4* 1' S' 0' II IS 26
S' S' •%' » 9 10 16 26

S’. 6* •'/«' S’ 10 %' 10 16 26
S' 1m S' II %•" 9 18 22
S' •' 8%' *• 0 %• 9 ia 22
S' 9' •V 6' 1 lit* ■ 19 22
S’-10' a%' *'■ s %' a 20 2B
S' II' • '/a' 6' J fit* a 20 28

6'- 0' 9* 6' 4 %' s 21 28
6' 1' 9 V «' S lit' s 22 29
6' S' 9%' 6' « %' s 22 29
6’ J' 9%' *'- S'Vit' 6 21 29
6'- 4' 9%' *'■ 0 %' 6 24 30
6' S' 9%* 6’ 9*St' 6 24 30

6'. 6' 9*4' 6' 10 %' S 2S 30
6’- S' 9%' 6' 11%' s 26 31
6'- ■' 10* S' 1' s 26 31
6‘- 9' 10%' r s s.' 4 22 31
6'-10' 10% * S'. 3 V 4 2B 32
*'•11' 10%' S'. 4 lit' 4 2B 32

S’- 0' 10%' 1’ S %' 3 29 31
S'- 1' 10%' S'- 6 lit' 3 30 33
S'- 1' 10%' S'- S %' 3 30 3 3
S'- 3' 10%' S’ • St' 3 31 34
S'- 4* ir S'- 9 %' I 32 34
S' S" 11%' S' 10 St' I 32 34

S'- *' 11%' S' II %' 1 33 3S
S'- S* 11%' 0"/,*' 1 34 35
s*. r 11%' 1 %' 1 34 35
S'. 9' •' i'fc' 36 36
S'. 10* 'll%* 3 %' 36 36
S' II* 11%' «' «%' 36 36

a'. 0* |'0' 8’- 6' 36 1 37
a'- 6' ro%* 9' 0 %' 36 3 39
9'. 0' ri%' 9'- 6 %' 36 S 41
9’- 6' l’-2%* 10'- 1 36 S 43

10'- 0' l'-3* 10' 7 %' 36 9 45
10'. 6' 1' 3%' II' 1 %' 36 II 47

9M ARCH THICKNESS — WEDGE BRICK
9* * 4'/,* a 2'/,". 9" * 6%" ■ 2'/," or 

9“ *9" » 2'/,"
1 608" Rite Per Fool ol Span (60* Central Angle)

Number Rri|ioi«cd Vtt Cow**

S|»*A Rite Raduti No 1 No. 1 No 1 X
Wedge Wedge Wedge Total

I' 6" 2'!u" I' 6* 7 5 12
r v 2'!,/ I' 7* 6 6 12
r 8* I'll*" 1' 0* 5 a 11
r 9* 2'!,.* I- 9* 4 9 13
nu' S'lia* r in* 3 10 1.1
in* IV r n* 1 II 14

r o' 3 V 2’ 0* 2 12 14
2 1' 3'V 2' 1' 2 11 IS
r 2’ 3'%/ 2' 2* 1 14 IS
7 3’ 3 V r 3* IS IS
2 4* 1 %' 2' 4* IS i 16
r s* 3 V r 5* IS i 16

r 6* 4 V 2' 6* IS 2 17
2' 7' 4 V 2' 7* 14 3 17
2' S' 4?,/ 2' 8* 14 4 18
2' 9* 4 V r 9* 14 4 18
2' 10* 4 V 2 10* 11 5 IH
2 II* 4'!..- 2 11* II 6 19

3' 0* 4'!,.* 3' 0* 13 6 19
3' 1* 4'V J' 1* 13 7 20
r 2* S Sr' 3' 2* 11 1 10
y 3* S V 3 .1* 12 9 21
3' 4* s"V 3 4* 12 9 11
3 5* S %- 3 5* II 10 21

3 6* S %* 3 6* II 11 22
3' 7* 5 !i* 3' 7* II II 22
3 a* s'V J 8* II 12 13
3 9* 6%,* 3 9* 10 13 23
3' 10* 6 V 3' 10* 10 13 23
III* 6?p* 3 11* 10 14 24
4' 0* IV 4' 0* 9 IS 24
4' I* 6 St* 4' 1* 9 16 25
4' 2* 6".'n' 4' 2* 9 16 IS
4' 3* '•'Si' 4' 3* 9 17 26
4** 4* 6'V 4'- 4* 8 18 16
4' 5* S !ii" 4' 5* a IB 26
4' 6* S ’,** 4 6* a 19 77
4' 7* 7 %* 4' 7* 7 20 27
4’ H* s %' 4’ 8* 7 21 184- 9- 7 4 9* 7 21 28
4' 10* 7''ii" 4' 10* 6 22 28
4 II* 4 11* 6 23 29
S' 0* « lli" 5' 0* 6 23 29
5' I* « !i*' S' 1* 6 24 30
S' 2* « Sit' S' 2* s 7S 30

................................... .r,



9* h 4'/," x 2'/**. 9* i 6'/,* • 2'/,* or 
9“ x 9" * 2'/,' — Concluded 

1.608* Rue Per fool of Span (60* Central Angle)

9" ARCH THICKNESS — WEDGE BRICK

lf>«* R** ImmI«
ItadiiM

Numkti Rn|ui«ni Pet Cswh

'Nm"1 No rX
Wedge Wedge 8lni|M Tirtot

i>. 1* .
S’ 4*
S’ S* •%*

S’ J*
S’ 4*
S’ S*

16
16
17

31
31
31

S’- 6*
S’ 1*
S’- •*
S’- 9*
S’ 10*
S’ It*

s%*

it
»•/,*

S’ 6*
S’ 7*
S’ 0*
S’ 9*
S’ to*
S’ II*

IS
IS
19
19
30
31

31
31
33
33
33
34

0*
*’• I*
*’• J*
*’• 1*
O’- 4*
O’- s*

o’M,1-
9’H,*
*’}«

10 Mi*
10 }u*
lo iu*

o’. 0*
O’- 1*
O’- 1*
0’ 3*
0*. 4*
6’ S*

31
31
33
34
34
IS

34
35
IS
36
36
36

O’- 6*
O’- 1*
O’- •*
6’- 9*

io Mi*
•o'
10* Hi 
io* Hi*

O’- 0*
0’ 7*
6’ 0*
O’- 9*

30
36
37
38

37
37
38
38

?’• 0* 
r j* 
r- o*
r- 9*

11 '/l*
11’Hi* 

i’ 0 Ml* 
I'o'K,*

7’- 0*
7’- 3*
7‘- 0*
7’- 9*

3S
38
38
38

1
3
4
5

39
41
41
43

•’- 0*
j*

•’- 0* 
r- 9*

1’ o ’/,* 
IM %* 
I’l’M,* 
l’-l Mi*

O’- 0*
O’- 3*
*’• 0*
O’- 9*

38
38
38
38

6
8
9

10

44
40
47
48

9’. 0*
9’- J*
9'- 6*
9’. *•

‘’I'H,* 
t’ 1 V.*
1’ 3 Mi 
l’-3'Ml*

9’- 0*
9’ 3*
9’ 0*
9’- 9*

38
38
38
38

II
13
14
15

49
SI
SI
S3

10’- 0* 
10’- J* 
10’- 6* 
10’- 9*

W#: 10’- 0*
10’- 3*
10’- 6*
10’- 9*

38
38
38
38

16
18
19
10

S4
56
57
58

II’- 0* ~~ 
II’- 1* 
II’- 0* 
11’- 9*

fiK
«#:

II’- 0*
II’- 3*
II’- 6*
II’- 9*

38
38
38
38

11
13
14
15

S9
61
61
63

11’- 0* 
II’- 3* 
II’- 6* 
11*- 9*

r-» Mr* 
I’T'Mi* 
1* 0 Ml* 
»’ * '/,*

II’- 0*
II’- 3*
II’ 0*
II - 9*

38
38
38
38

16
18
19
30

64
66
07
68

13’- 0* 
13’- 3*

io’Mi* 
r o v

13’- 0*
13’ 3*

38
38

31
33

70
71

9” ARCH THICKNESS — WEDGE BRICK
9* x 4'/|* x 3*. 9* x 6Vi" x 3* or 9" x 9* a 3*

I 608* Rise Per foot ol Span 
(60* Central Angle)

1*1*1' ran hf uiril •!»•» !•* IJ1," i V* ■ J" •irli InkII lay ihUIiIvIiri Him I, 1 amt .1 «i(lt Ink! Is** iltr (nMri(ai«*tiAi wedge tank.

Nwnihfi Rri|ui(rtl K(» C*>u«9<

Sp*A Rue
lliontr
Rodiui No 1 

Wr,lge
Nr. t 
Wralge

No 1 
Wedge Total

r 6* 7"„* r um IO 10
r t 1",,' r 7' 9 | 10
1' 8' 1*!..' 1' 8' 9 1 11
1' 9* I'ln' r 9* 9 1 n
r io* 71',,' c hi' 8 3 11
rir 1 in' K 4 11

r o' 3 '„* i’ 0' H 4 11
r i“ I".,' i' i' 7 5 11
r i" 1' i" 7 ft 13
r r 3 V !’• 3' 7 ft 13
r 4* 3 !«' 1’- 4' 6 7 13
1' 5* J '/•' 1' S' ft 8 14

r 6' 4 !„' r o' 5 9 14
1' 7' 4 »„* 1 7' 5 9 14
r s* 4 ? i,' 1'• 8' 5 10 IS
1' 9' 4 V r 9' 4 II IS
1' 10* 4*,.' i' n»* 4 II IS
111' 4" ii ' i' 11' 4 11 16

3’ 0' 4",.’ 3‘ 0' 3 13 16
3' 1' 4'!,,' r i' 3 13 16
3’- 1' 3 r i' 3 M 17
3’ 3* s ’»• 3 3' 1 15 17
V- 4' 3",,' 3' 4" 1 16 18
3' S' 3 1 5" 1 16 18

I- 6' 3 y o' 1 17 18
r 7' 5 V 3' 7' 1 16 19
y 8' S'*,,' 3- 8' 1 18 19
3' 9' 6 !„' y 9' 19 19
3' 10* «> 3 nr 19 1 111
r ii* *» *,,' ■V 11* 18 1 1U

4’ 0" 6 !,»” 4* <r 18 1 10
4' 1' <• 4* f 18 3 11
4' 1' o‘!u* 4’ 1' 17 4 11
4' 3' 6V„- 4 r 17 4 11
4' 4' b" 1," 4 4' 17 5 11
4' 5' 7 !„■ 4' 5* 16 6 11

4' 6' 7 '4' 4' 6' It, 6 11
4' 7' - 7 V 4 7" lb 7 13
4' 8* 7 '.i* 4’ 8' 15 6 13
4‘ 9* 7 4' 9' 15 8 IJ
4’ 10' 7'!,,* 4’ 10' IS 9 14
411' 7”,,* 4 11' 14 10 14

I'ool I



9* a 4V4* * 3*. 9* * 6*/,* * 3* or 9* ■ 9" * 3* 
— Concluded

1.608* Riae Per Foot of Span (60* Central Angle)

9" ARCH THICKNESS — WEDGE BRICK

TM liM> !» trt M*<i lliO lot II1!'* 
Hot | ml 1 aicli Ivvk l« ili<

■ I" • J" aich l«kk l*lr mUIiIMiH 
i'«inpo*a>n« mil* iMwk.

Numho ltf<,uw«t Hri Cou>»
|6II«I<

tpOA 4** liltllM

S' 0* • Si* S' 0*
S'- 1* • I..’ S' 1*
S'- 1* • *.*' S' 2*
S’ I* • V S' 1*
S'- 4* • V S' 1*
S'- S* •Mm* S' s*

no « nil •W>J|< W«l«« Total

It 10 It
It II 1*
1.1 II IS
13 II IS
II It »
II It IS

S' 6* •Mm* S' 6
S' 7* •%* S' 7
S' •* 9 V S’- • '
S'- 9* 9 Vi* s' o
S'-10* 9 V S' 10
S' II* 9 V'»* S' II

II IS II
II 16 II
II 16 II
II II !»
10 It I>
10 16 IS

6' 0* 9Mm* 6'- O'
6'- I* 9%* 6' r
6'- 2* 9'!h* 6 - 1
6' J* 10 V 6'- 1'
6' t* 10 Ii,* 6‘- f
6'- S* 10 ‘is* 6' S

10 10 I*
9 10 10
9 10 10
9 II 10
• 11 30
■ 12 30 *

6' 6* 

6’- I* 
6'- •* 
6*. 9* 
6'-10* 
6* II*

10 V
:»
10%
II*
11 V

6'- 6* • 23 31
6 - 7* 7 It 31
6' •* 7 It 31
6’ 9* 7 IS 32
6' 10* 6 26 31
6’ II* 6 27 33

7'- 0* II Vi* 7' o'
7'- 1* II v 7'- 1'
I'- 2* H'V 7' 2
7'- 1* ll *!ii* 7' 3
7'- t* ■ IMm* 7' t
7'- S* !•%* 7' S
7'- 6* r- o (i.* 7' 6
7'- «* r- o%* 7'- 9

6 27 33
S 11 33
s 20 3t
t 30 3t
t 30 31
t 31 3S
3 33 3S
2 It 36

0* 
3* 

I'- 6*

1'. o y 
IS 1 %’ 
1'- 1%*

8' 0*
S'- 3*
S'- 6*

1 .16
31
IS

37
38
39

9'- 0* I' 2%* 9'- 0* 3S 3 tl
9'- 6* 1' 3 «,* 9' 6* 3S 5

10'- 0* 1' t »i,* 10'- O' 31 1 45
10*- 6* l'- t »/,* I0‘- 6' 31 10 49
II'- 0* r- s%* II'- 0* 31 12 so
II'- 6* 1' 6 «/,* II'- 6' 38 It SI

9“ ARCH THICKNESS —WEDGE BRICK
9" i 4Vi* * 2V,’. 9* • 6Vi* * 2'/)" or

9* « 9“ « 2'/,*
2“ Rise Per fool ol Span

I* 6* 
I* 7* 
I' «* 
2* 0* 

2' 10' 
III'

S|i«A Ri»r AftdllM Hti )
Wn|tr

No I
W«||t No 1 X 

Wet||« Tirtal
1' 6'
I' 7'
1' S' 
r- o'
1' IU*
1' II'

3'
3 V 
■"../
1 V,' 
IMm' 
3" II*

I' J'
■ 3Mm*
I t«M'
I*- s vr 
■' 6'!,/
1' 7)m*

n
10
0
s
7
7

2
J
5
6
7
S

2' 0' 1' 1' 8' 6 0 is
2' 1* tv 1' 8'!,/ 6 10 16r i* t"„* !' 9*!u' S II 16r 3* t •// 1’ 10 •/,' t 11 17
2’ t* t>* III".,,* 3 It 17
2' S' t’!u 3' 0 2 IS 17

S'
S'.,
»".«
5
»% 
s'! n

2* I'
1* I",|
I' 2'! ii
1 J V,
2 t"„
1' S ;,|

16
17
Id
IH
IH
IN

II
II 
19 
19 
10
III

3' 0' 6' 1' 6' 17 1 20.1' 1* *V 2' 6'’,,' 17 4 21J' 2' 6'V 2' 7'!,,* 17 4 21J’ y 6 '/,' 2' * V 17 s 21J' 4* 6M„* 2' 9'!,,' 16 6 22.V s' 2 10?,,' 16 7 23
3'
3'

(.*
7*

7'
' V

2'
2'

II'
H'V

16
IS

7
8

21
2J.1* 8* 7'!,,' 3' o'V IS 0 24J'

.f
y

10*
* 1 l
>JV

3'
1'

i •/,'
2" ij*

IS
IS

0
10

24 t
25y II' 7",/ r < V It n 2S

f u* H" .i* 4" It 12 264 1' "V r t",,* It 11 264'
4'

V
V H •/,'

V
r

i"„*
6 V

13
13

II
14

26
274'

4'
4*
5*

«'V
H'V

y
r

7‘V
"V

11
II

it
IS

27
28

4' Ii" y 12 lb 284 7* •» v y or',/ 12 17 204
4'
4'
4'

H"
0 ' 

III'
1 1 '

•r'V 
o v 
"V

r
r

4'

»«»'!./ 
tl V/ 
o'!,/
1 ' *1 * W

12
II
II
11

17
IN
19
19

20
20
10
III

S'
S'

n- III-
10 V

4’
4'

2'
2'V

■1
1(1

20
21

Jl
II5' 2* «•"./ 4' •»M„' 10 22 12

J



9“ ARCH THICKNESS —WEDGE BRICK
9' »4Vim « 2Vi“. 9' « 6>/,“ i 2 Vi' of 

9'm 9“ i 2Vi' — Concluded 
2* Rise Per Fool ol Span

Rur
Inti.lr
Railiui

Numlirr Kii|iiiifi| Vn Cow*ip

Hu I No 1 X
Wfitgr Wrilir Slr«igl»| Total

S' 3*’ in"/,' 4' 4 •/,' hi 22 .12
S' 4* IU‘V 4' S»„' <1 21 .12
S' S' I"*V 4' 1. V 9 24 .11
S'- 6' II’ 4' 7" 9 24 JJ
S'- 7' II V 4' 7,,„' *1 2S .14
S' •' 4’ 8%' H v» .14S'. 9' II V,' 4" 9 • 8 27 IS
S’ 10' M'V 4' 10%' M 2? -IS
S' II' ll,'ir* <'•11 V 7 2H JS
f>' 0' r o’ S' II' 7 2*1 Hi
6' 1' 1 II',,' S' »»„' 7 29 .111
6' l" r »" „• S' I",,' 7 .III J7
6' .1' i' n •.,* S' 2*,' ll .11 37
If' 4' i' ««„' S' -V*,,' ll .17 3H
6' S' 1 «’V v 4 ll 12 .18
•>’ It* r r S' S' S .11 JH
6' 7* i' i S' *»„' S II .19
6' 8* l' IV u* S' 6%' s .11 J9
6‘- 0' i i S' 7 • ,' s IS 4(1
6' III' i' I'V S' 1 In 411
6' II' 1' I1’!/' S' 9 1 .17 41
7' 0' 1' 1' S' III' 1 .17 417' 1' r 7',,' S' III",,' 1 III 417' J' r S' MV,,' 1 .19 4 J
7' .1' I' 7 If' II •/,' 1 .19 42?' 4* r j«„' If' !*•>,' 1 -III 417' S' r j*',,- I.' 2 2 41 417' li' i' .1* If' .1' 2 42 447' 9* r i •/,* If' S •/,' 1 II 4S
8J 0' 1’ 4' !»' H* -Ilf 46j* r 4 v If' 10 V'l' 17 | 4H8'- fc* 1' S' 7' 1" 17 2 4V
9' 0' r o' 7' It' 47 4 SI9’ 6' I' 7* 7' II' 17 7 S4

III’- 0' i' «• O'- 4' •17 III t;10'- 6' 1' 9' »'• 9' 47 12 59II'- 0' l.’-lll' 9' 2' 47 It 62II'- 6' 1' II' 9' 7' 47 17 64
11'- O' 2' 0' 10' 0' 47 211 6711'- 6* 1' 1* III’ S' 47 22 69IJ'- 0* 2'- 2' Ilf III' 47 2S 721.1* li' 2' J' II'- .4' 47 in 7514'- 0* 2' 4* II'- 8' •17 m 7714’ 6' 2' S* 12'- 1' ■17 .M 81)
IS'- 0* 2'- 1,' 12’ 6' 47 IS 82

1

9“ ARCH THICKNESS — WEDGE BRICK
9“ « 4'/?' * 3". 9” * 6V.' * 3” of 9' *9" r3*

2" Rise Per Fool ol Span

rin« lalilc i an In .....I In# MV' • *'■ • InaS.
N<>9 I. I •H«l I •nil link lit Ill* imh «|mni|in| •ril|c Imm k

S|*M Rur
IiumIp
Ma.liut Hu ) 

Wnlgr
Ho 1 
Wi <lgp

N» 1
Wr.lgp Ts*i«

r io* i’!,,’ 1' 6",,' 12 12
i’ll* ->%' 1 7 II i 17

2' 0' 4' C 8' II 7 11
2' 1' 4 V r HI 1 * II
2' 2' 4" „' 1" 9V,i' 10 4 14
2' 3' 4 r io •/,' 10 4 14
2' 4' 4V„' i' n".i' 9 S 14
2' S' 4»'u' 2- o',,' 9 A IS

2' 6' S' 2' 1' 9 6 IS
2' 7' S i ii' 2 I'V 8 7 IS
2' *' s %' 2' 2 8 8 16
2' 9' 5 Vj" 2' J V,' 8 8 . 16
2' 10' s'!,,' 2 4",i,' 7 9 16
211' s 'Si' r sv„- 7 10 17

3' 0' (•' 1' 6' 7 10 17
3' 1' <• 'ii' 2 hV„' 6 II 17
3' 2' 2' 7«„' 6 12 IS
3' 3* 6 V 2' 8 •/,' S 11 18
3' 4' 6'V 2' 9"/,,' S 14 19
3' S' 6’V 2' 10 1„" s 14 19

3' 6' 7' 2’ II' 4 IS 19
3' 7* 2 iir' 2 ll’V 4 16 70
3' 8' J".,,' v o»i,i' 4 16 70
3' 9* 7 •/,' .1 1 •/,' 3 17 20
3’ 10' 2".if' V 2".,,' 3 18 11
3' II' 2*’ir' V 1 1 18 21

4' 0' 8' 3' 4* 2 19 21
4' 1' H V 4»„' 2 20 22
4' 2' 8".,,' 1' SV,i' 2 20 22
4' J' 8 •/,' J' Ii 1 71 22
4' 4' «V,f' V 7V,i* 1 22 73
4' S' 1 8',,' 1 22 23

4' 6' 9' 3' 9' 24 24
4' 7' 9),,' V 9*!i,' 23 i 24
4' 8' 9"i,' .1’ in'!,,' 7.1 i 24
4' 9* 9 V, ' ■V II 27 3 IS
4' IU* *»“•„' 4' 0'!,,' 22 3 2S
4' II' 9"/,,' 4' 1 V 21 4 IS

S'- 0' 10' 4 2' 21 s 76
S' 1' 10 V 4' 2V„' 71 s 26
S 1' 10".,,' 4' lVi,' 70 6 26
S' J' 10 S' 4' 4 •/,' 20 7 27



9" ARCH THICKNESS — WEDGE BRICK 
9* K <•/,* i 3", 9* M 6'// • 3' or 9" * 9" 1 3' 

— Concluded 
2" Rise Per Toot of Span

Tbit Ul4f rM Itr u*«l ft* I I*,' ■ •" ■ J‘* •»•*» •*«•* b. I»r iul«iilulin|
Ni* | m<| I •fi liMN b ft* l»*f r«M'i|«MlMi| wr.lgr ImoIi

Numlori Rn|uirnl l*« CmiHt
1 iiomIc

Rur RoiIiu* N«. 1 Ho 1
Wr.lKf Wr.lir Slroiglil T*«tol

S'- I' Ml" »' 9' S",/ 20 7 27
S' S' iu'V 9' r> ’„* 19 8 27

S'- 6* 11' 9' 7* 19 9 28
S'- 7* II !,/ 9' 7",/ 19 <1 78
S’ 8' II", ii' 9’ •»«' 19 10 29
S' 9* II •'/ 9' 9 •// 18 II 29
S' 10' ll'lii* 9' 10".,/ 18 II 29
S’ II' 1 I’Jji* 9' II V 17 13 30

6'- 0' I'- 0' S'. 0* 17 13 30
6' 1' I' 0 »m' S' o«!,/ 10 19 30
6' J* r o»/M* S' 1*11/ 10 IS 31
6' 1* i' 0 >h" S'- 2 v 10 IS 31
6' 9' V 0%' S' 1",M* IS 16 31
6' S' i' o*uJ' S' 9 V,,* IS 17 32

6'- 6' i’- 1* S'- S' IS 17 32
6' 7' i' 1 »,/ s' s»!i/ IS 18 33
6' 8' r i"/ji* S’ 0".i,' 19 19 JJ
6‘- 9' 1' 1 •/,' S' 7 •/,' 19 19 33

.6' 10* i' i S' 8"/„* 19 20 39
6' II* r in,/ S' 9 J„* 13 21 39

7' 0* r- 1* S' 10' 13 21 39
7' I* r j?,/ S' 10*!,/ 17 21 IS
7' 7* I' 2",,/ S' II**,/ 12 2.1 IS
7' 3* r 1 */,- o'- 0 V/ II 24 IS
7' 4* i' i«M' O' l"/ii* II 2S 36
7’ S* l' »*!«* 0 2 1,/ II 2S 36

7' 6' 1' J* O' 3' 10 26 16
7' 7* I' Mil* 0’ 3%* Ml 27 37
7' 8* !'• J%* 0' 9%* 10 27 37
?'• 9* r j •// O' S •// Ml 28 38
7'-10* 1' 3"/,/ 0' O'Ji/ 9 29 38
7' II* r 1%' 0' 7 Yu’ 9 29 .18

8' 0* r <* O'- 8* 9 JO J9
1' 1* 1' 9 V O'- 8",/ 8 31 J9
8'- *9* 1' 9-(L* 0' 9»/„* 8 31 39
8' J* i' 9 >/,* 0’ 10 »/j* 7 .13 90
8'- 6* r s* 7' 1' 0 JS 91

9' 0' I'- 6* 7' 0* 9 39 43
9'- 0* i'- 7* 7' It' 2 93 9S

I0‘- 0* 1' 8* 8' 9' 97 97
10'- 6* r- 9* 8'- 9' 47 2 99
II' 0' 1'-10* 9 7' 97 9 SI

9' * «•/,* 1 2*/,'. 9“ ■ 6%- ■ 2'/,* or 
9“ ■ 9‘ * 2'/,"

2y„* t Rise Per Fool of Span

9“ ARCH THICKNESS — WEDGE BRICK

S|t«n Rur RailiM
Nwmftri Rri|uii r,l |*ri Cnuur

* H*» 3
Wfiljf

Nn | 
We.lg,

No 1 X
Wr,|g« Tolil

1' 6' J'iu* I- 1'!,/ 14 14
I' 7' •1*!./ r 2',/ 1 1 1 14
1' 8' i*!./ 1 2'',/ 12 7 1.4|'. 9' 4 !./ 1' 1",/ II 9 , IS
1'-10” 4 !,/ r 4',/ 10 ' s-' IS
I'll' 4'lii* i- s',/ ill 0 16

2' O' 4’’,/ 1' V',/ 9 7 16
2 1' 4'*,/ ■ ' o»,/ 9 8 17
2' 2' S' i' 7»,/ H 9 17
2' 3' SI,/ I' 8 ),/ 7 II 18
V 9' S V 1' 8'!,/ 6 12 18
2' S' S !,•' •' 9",/ s 13 18

2' 0' S •/ I' 10 ?,/ s 14 19
2’ 7' s'!,.' I II !,/ 4 IS 19
2' 8' 6 Ill",/ 3 17 20
2 9' 6",/ 2 "»,/ 7 18 20
2' Ml* 6'!,/ r i1!,/ 2 19 21
211' 6»!i/ 7- 2 »,/ 1 20 21

J' 0' 6'!,/ 2 2",/ 21 21
J' 1' 7 !,/ r J'!,/ .21 | 22
3' 2' 7!„- 2' 4'*,/ 21 1 22
3' 3' »%• J s!,/ 21 2 23
3' 9' J"/,/ 2 S",/ 20 3 23
J' S' 7 V 2 0",/ 20 4 24

J' b' » '.,/ 2' 7*},/ 20 4 24
3' 7' 8 •/«' 2' 8 •/ 20 s 2S
3' 8' « !,/ 2' 8 19 6 2Sj-. 9- « V 2' 9 19 ft IS
3' Ml' 8'»,/ 2- 10 V IH ft 26
3' II' 9 !,/ 2’ II 18 ft 26

9' 0' 9 Yu' 2' II !'/ 18 9 27
9' 1' 9'!',/ J' 0 ‘/ 17 10 27
4' 2' 9'!,/ 3' 1 17 n 28
4' J' 9'!,/ 3' 2 '/ 17 11 28
4' 4' 9"/u’ J' 2 !/ 16 12 2ft
4' S' 10 Yu * 3' J V/ 16 13 29

4‘ ft* 10 !,' 3' 4 !/ 16 13 29
4 7* 10 V 3 S h,' 16 14 304‘* 8' 10 V/ J' S*!s/ IS IS 304' 9' r 6%' IS 16 31
410' 11 •/ 3 7'!,/ IS lb 31411' II K/ y 8 K/ IS 17 .12



9** ARCH THICKNESS — WEDGE BRICK
9m *4*/,m «2»/r. 9“ * 6Vtm m 2'/j“ or 

9“ i 9* u 2 V, * — Concluded 
2*,'f Rise Per Tool of Span

Ny«ttl»ri Ktiiyti III I'ri CtHMIf

Span Hi* 1 Nta I X
WrilgC Wt,|Sr siui|iii koiit

S'- 0* .1.1 3' H<!„* 14 18 .13
r I'l'V »' 9'»„* 14 IH 17

s'- a* II**.," -V-IO",tJ* 14 19 13
s' a* i' •• ;,r 311 V II ao .1.1
S’ 4' r o!h* -V ll'V II ai .14
*• r l' «•'„* 4' 0%* II ai 34

S' 6* r u«„* 4' 1'!,/ 13 aa IS
S'- »* r o»»„* 4' a !„* ia ai 3S
S'- 1* i' i li»* 4' a*},.* la 21 IS
S'- 9* r i •.«* 4' 3 *ii* ia 24 1ft
S' 10* r- i 'ii* 4' 4 »„• ii as 111
S’ II* i’ i v 4' S 11»* ii an 17

6' 0* i' i"n* 4’ S’||»* it aft 37
6'- 1* r a* 4' 6 »i.* ii aa 38
6' 2* i' a »i** 4' 7 ‘fa* 10 aa 38
6' 3* r a v 4' 8 Ii.* hi 24 .19
6' 4* i' a1*,,* 4'- 8*}i,* 10 29 .19
6' S* i' a^u* 4' 9 Hi* 9 30 .19

6'- ft* i' a",/ 4' I0»,»* 9 Jl 40
«»'• 7* 1' 3 V 4* II ! ,,* 9 31 40
6'- 8* 1' 3'!,/ 4' Il'Sfa* 9 32 41
ft'- 9* i‘ J"u* S' O'lii* 8 31 41
6' 10* r3*»„* S' l V 8 34 41
fc'-ll* 1- 3'lii* S' alg* 8 34 42

V 0* 1' 4 '.* S' VW 7 3S 42
V 1* 1' 4 li** S' 3'J'm* 7 1ft 43
i' a* r 4 •/,* S'- 4 »fa* 7 3b 4.1
7' 3* 1' 4*«** S' s tfa* 7 37 44
7' 4* I'- 4 >/,* S' s'Vu* ft 38 44
V S* 1' S !',.* S' 6%* 6 39 4S

7'- 6* i' s yu- S’ 7 V ft 39 45
7' 7* •' s%* S' • Vu S 41 4b
7'- 8* r- s*iii* S'- 8 »/«* s 41 46
7'- 9* 1' *>}'„* S'- 9 Vi* 4 42 4ft
I'-10* »'• 6 •/„* S ' 10 '/«* 4 43 47
»'-ll* . r- o (v,* S'-ll* 4 43 47

8’- 0* 1' ftMfa* S’ II Vi* 4 44 48
8' 6* 1' 7 111* 6'- 4 %* a 48 SO
9‘- 0* r o%* 6' 8* Jit* S3 S3
9'- 6* 1'- 9 »/,* 7' 1 »/„* S3 3 56

10'- 0* I' 81 '/fa* 7' s'H,* S3 5 58
10'- 6* r- o Hi* V 10 )i»* S3 8 61

I Mott cto.Ur. l Ml".

Tins Ul<lr t««« Im> uinl lot I 1 * #" a V* • I" •tilt Ixkk Ity •ultlilulmi
N**t 1. 2 | an !• lit h h liet (lit «iHiri|NNi«tin| «nl|f Imm h.

9” ARCH THICKNESS — WEDGE BRICK
9" *4'/,' * 3*. 9* ■ 6>/«* ■ 3* or 9* * 9* * 3”

Jfc’l Rise Per Foot of Span

SjiOfl Riff
Ilt9l.lt
Roiliui

Nllllllirf Rrt|Ut8
No } Hit 2
Wtifgr tVriigr

tel f*ei
Nit | 
Wnfgt

Ctiyioe

Total

r ii* 4",,' 1 S'\.* 14 14
a' i- 4'5.,’ r i.",,’ IK i 14
2' a* sw 1' 7 »,.* 13 | H
r I* S fit’ 12 l IS
2' 4" S •«’ r 8'',.- 17 3 IS
r s- S i II 4 IS

a' b’ 5 '<* !• 1" !i»" II S 16
2’ 7' S'}..’ in V II S 16
2' 8" ft i n»,i’ 10 ft 16
r 9’ ft'!.;’ 3 0",,’ III 7 17
a’ to" h".,’ l' l'!./’ 10 7 17
2' II" ft",/’ r a},/’ 10 8 18

3' 0" 6'!.,’ 7' 7'}./’ V <2 IH
3' 1' 7 3' 3'!,/’ V V 18
3' 2" 7 V 3' 4'!,/’ 8 ii 19
3' 3’ 7'}./’ 3’ S‘„’ 8 n IV
3’ 4" 7"..’ 3' S'',,’ 7 12 19
3' S’ 7 V 3’ ft1',/’ 7 13 20
3' ft" * lit" 7' 7*11| ’ 7 13 70
3‘ 7’ » V 2' 8 ft 14 70
3' 8’ " 2' 8 V f> IS 21
3’ 9' 8 V 2' 9 V 6 IS 21
3' 10’ a- io It 16 22
y II’ 2 II S 17 72

4' 0’ «v V M 4 18 22
4' 1' 9",/’ 3' 0 •1 19 23
4' 2’ 9'!.,- 3' 1 4 19 23
4' 3’ 9'},,’ 3' 2 .1 70 23
4' 4’ 9" „’ 1 2 3 21 24
4’ S’ 10 3 3 V 3 ai 24
4' 6* 10 3’ 4 3 32 25
4’ 7' 10 3' S'„" 1 aa 25
4' 8’ 10 ft’ 3'- S'!,/ a 21 25
4' 9’ '0'},.- 3' ft'!,/’ a 24 36
4’ 10’ II 3 7't',,* i as 76411" 11 }..* 3' « V 26 26
S' 0' II 3' 8'!J(" 27 27s' n IIM.I* y 9'!,/ 26 | 27
S' 2" 11'/IJ* y io".,,’ 26 | 275' 3" l' 0 !./• 311 }„’ 26 a 28
S'- 4’ ' 0‘fa’ 3' 1 l*!u’ 25 3 2H
S' 5" 1' 0'},/’ 4' 0%* 75 4 29
t Mott ratcllr. I lu]CoMmur.l on nt.l



9“ ARCH THICKNESS — WEDGE BRICK 
9* * <>/,’ k 3*. 9” i 6*/«* x 3" or 9* * 9“ * 3*

— Concluded
2Ht*t Ri<e Per Tool ol Span

Ifci* 'able ran lx ward alao lot 11'./* ■ •" a I" arch laak Icy aultalilulina 
Noa | and ] acrlt lairk lot ilit tnacaafcunaina wttjgc lairk.

I I
•p«R Rite

Numkti Required P« Couf«<
In»i4c -
JUd.u* No ) No I

Wedge Wrd|t Straight T«»l*l

S'- 6' 1' 0*;,,* 4'- •M'u* 2S 4 29
S'- 7* i' o*!s/ 4'- i V 74 S 29
S' •* i' i !it* 4'- »'!«* 24 6 20
S'. 9* 1' 1 *4* 4'- IV 2J 7 10
S'-IO* i’ • V 4'- 4 Ha* 23 7 30
S' II* r i V.* 4’- * v 21 a 31

6’- 0* !’• I'V 4' S'lia* 72 9 31
6‘ 1* 1' 2* 4' 6 V 22 9 31
6'- 2* 1' 7 lia' 4'- 7 V 22 10 32
6'- 3* r 2 y.* 4'- » V 21 II 32
6'- 4* i' »%' 4'- •%' 21 12 33
6' S* r i%* 4'- » V 20 13 33

6'. 6* 1' 2%* 4‘-l0 Ha 20 13 33
6'- 7* I'- 3 Hi' 4' II (i,* 20 14 34
a'- a* I'- 3%* 4*-11*1,1* 19 IS 34

9* r 3%* S' o%* 19 IS 34
6'-IO* r- 3*Hi* S’- 1 Hi' 19 16 3S
6' II* J'V S'- 2 Hi* ia 17 39

7*. o* 1'- 4 •/,* S'- 2*H|' ia 17 3S
7'- 1* I'- 4 H»* S'- 3%* ia 18 36
7‘- 2* I'- 4 Vi* S’- 4 Hi' 17 19 36
7'- 3* I'- 4'Hi* S'- S Hi' 17 20 37
7'- 4* 1’- 4 »/,* S' s’Hi 16 21 37
7'- S* I’- S Ha' S’- 6%' 16 21 37

V 6* r- * V s' 7 Hi' 16 22 38
7'- 7* 1'- s%* s' a Hi* IS 23 .18
7'- a* • ’ *%' S'- a y«* IS 23 31
7’- 9* r s»Hi* S'- 9 •/.* IS 24 39
7'-l0* !'• 6 V S'-IO %• 14 2S 39
7'- II * !’• 6 Hi' S' II* 14 25 _12___
a*, o* 1' 6%* S' II */a* 14 26 40
a*- 3* r- 7* 6' 2* 12 29 41
r- 6* I'- 7 Ha* 6' 4 •/«* II 31 42
a'- ** \ !'• • Hi' 6' 6%* 10 33 43
9'- 0* 1'- •%' 6' 8»Hi* 9 3S 44
9'- 6* !'• » 7'- 1 Hi' 7 39 46

10*. 0* I' ll V 7'- S'H.* S 44 49
10'- 6* 2'- 0 Ha' 7' 10 Ha* 3 41 SI
II'- 0* 2 - 1 Ha' 2*Hi' S3 S3
II’- 6* 2'- 2%* «' 1 Hi' S3 2 SS
12'- 0* 2'- 3 yt* 8' II y,* S3 4 57
12'- 6* 2' 4*Hi' 9' 4 •/,* S3 i 60

| Mode etscllr. I.Wl*

\l " AMtn vniu^ntdd — vftuuc pmu\ 
12* *4•/,” ■ 3". 12’ « 6" « 3* or 12” i 9" ■ 3*
I 608“ Rite Per Fool ol Span (60* Central Angle)

Spon Rue
ln*i>le

Railiui

Nunilxr Required Her Course

No J 
Wedge

Mu 1
Wedge

No 1 X* 
Wedge Total

6’ It* 9'!,/ 6’ 0* 21 9 30
6' 3' 10 'la* 6' .1* 20 II 31
6' 6* 10 Ha* 6' 6* 19 13 32
6' 9* !«*!',,* 6' 9* ia IS 33

7' 0* M %’ 7' 0* 17 17 34
7’ 3* M’Hi* 7' 3* 16 19 35
7' 6* I' OH,* 7' 6* IS 21 36
7' 9' !■ 0%* 7' 9* 14 23 37

8' 0* r 0 y 8‘ 0* 13 25 38
8'- 3* 1' 1 %* 8’ 3* 12 27 39
8'- 6* 1' 1*'/,,* B’ 6* II 29 40
8' 9* r 2 Ha* 8’ 9" 10 31 41

9' 0* 1' 2'H,* 9' 0* a 34 42
9' 3* I'- 2 >/,* V 3* 7 36 43
9' 6* «’• 2H,* 9’ 6* 6 38 44
9' 9* »’ 3",ia* 9’ 9* 5 40 4S

10'- 0* T 4 !|a* 10' 0* 4 42 46
10' 3* • 4*V„* 10' 3* 4 44 48
10'- 6* i'- 4 y.* 10’ 6* 3 46 49
10' 9’ i' s H,* 10’ 9* 1 49 SO

II'- 0* 1' S'H,* II' 0* SI SI
II'- 3* I' 6 H,* II'- 3* SO 2 S3
II' 6* f 6 •/,* II'- 6* ia S S3
II'- 9* r 6 */,* II' 9* 47 7 54

12’- 0* 1' 2H,* 12’- 0* 46 9 SS
12’- 3* 1'- 7",|.* 12' 3* 4S II 56
12’- 6* V « H,* 12' 6* 44 13 57
12' 9* 1 - * */r 12' 9* 43 IS SB

13'- 0* 1' 8%* 13' 0* 42 17 59
13'- 3* r 9 Ha* 13' 3* 41 19 60
13'- 6* r 9"„a* 13’- 6* 40 21 61
13'- 9* *' 10 Hi* 13'- 9* 39 23 67

14' 0* 1' 10 •/,* 14'- 0* 38 25 63
14'- 3* I' io»„* 14' 3* 37 27 64
14' 6* III Ha* 14’- 6* 36 29 65
14'- 9* 14' 9* 3S 31 66

IS' 0* 2' 0 •/,* IS' 0* 34 33 67
IS' 3* 2' 0 "/„* IS’- 3* 37 36 68
IS’ 6* 2’ o');,* IS'- 6* 32 31 70
IS'- 9* 2' 1 Ha* IS'- 9* 31 40 71

Continued on neat poge

Malmtl in (he (■*( of Arctic* wit It S(*«n» over II* 0”, u*e combination* of 
No I Wedge end Straight Ukt The qoontitr of No I Wedge brick irmtmi 
constant *t SI The quantity of Straight brick •• determined by *ubtr*ctmg 
SI from the quantity given in the column ‘’Total*’.



12" ARCH THICKNESS — WEDGE BRICK
12* m4»/,* m3*, 12* « 6* « 3' or 12* m9* » 3*

— Concluded
1608* Rise Per Foot of Span (60* Central Angle)

Number Re«|uire4l Per Couiae

Span Rite Radiua Na 1 No I X*
W<d« Wedge Straight Total

16'- 0" 2' .lljj,* 16’- 0* 30 42 72
16'- 3* 2' 2 16' 3* 29 44 7.1
1*’- 6* r- 2'Jm* 16' 6* 28 46 74
16'- 9* -V »%• 16’- 9* 27 40 75

ir- 0* 2’- 3%* 17'- 0* 2S SI 76
ir- 3* 2’ 3%* 17' 3* 24 S3 77
17*. 6' I’- 4 •/.*

I' 4%’
17' 6* 23 SS 78

I?'- 9* 17' 9* 22 S7 79

tr- 0* r- 4%- ir- 0* 21 59 80
It'- 3* a*- S%* 3* 20 61 • I
It*. 6* r• s v l§'- 6* 19 63 S3
If- 9* a- i h»* II'- 9* 19 65 81

19'- 0* a' 6%* 19'• 0* 17 67 04
19'- 3* a'- 6«ju* 19'- 3* 16 69 85
19’- 6* a'- ?%• 19'- 6* IS 71 86
19'- 9* a'- 7 >t* 19'- 9* 14 73 87

10'- 0* a' • *w* 20'- 0* 13 75 80
JO’- 3* *'• * ?i*' 

a* •%*
20'- J* 12 77 89

10'- 6* 20' 6* to 60 90
20'- 9* a' 9%* 20'. «* 10 82 97

11'- 0* a' 9 y,* 21’. o* 9 64 9J
If- 3* *' l« Kl' 

a' io ?i»*
21'- 3* S 8b 94

It'- 6* ar- 6* 7 88 9S
It'- 9* a’lo'ih* 21'. 9* 6 90 96
21'- 0* a' ti li* 12’. 0* S 92 9721'- 3* a;M>*

3' 0 !i,*
3'- 0 v„*

21' 3* 3 95 98
12'- 6* 21' 6* 2 97 99
21'- 9* 22'- 9* 1 99 too
23'- 0* 3'- 0%' 21’ 0* 101 101
23'- 3* 1'- 1 V 13'- 3* 101 | 10}
13'- 6* 3'- 1%' 11' 6* 101 2 103
23*- 9* 3'- a 23'- 9* 101 3 104
il'- 0* i; »%' 14'- 0* 101 4 I0S
21'- 3* 3'- 3* 24'- 3* 101 5 10614'- 6' 3'- 3 yt* 24'- 6* 101 6 107
24'- 9' 3 - 3%* 24'- 9* 101 7 108
b'- 0*

1$'- 3*
3' M N»* j;- 4'jb*

IS’- 0* 
IS'- 3*

101
101

8
9

109
110

2 S'- 6' 3'- s' IS'- 6* 101 10 III
IS*- 9* 3*. S%* IS’- 9* 101 n 112

•NOT*: The N«. I X Wrd|C k 'loaded In Silk* M.lr.1.1 only. Toe fiiKb 
MiltiM In the CMC <4 Atthtt vktli Sptm over IV 0’\ uae (omlnnalMwi c 
Ho. 4 W«d|i and Slr«i|hl brick. The quantity of No. I Wrrlf« brick remain 
<o*wUm( ot II. Tbe quantity of SH»i|bl brick ia determined by aubtractin 
II from tbe quantity liven in tbe column "TnlaVV

e—3

13'/,* > 4'/,* i 3*. I3>/,* i 6* i 3* or 
13'/,* » 9* i 3*

I 608* Rise Per Foot ol Span (60* Central Angle)

131/," ARCH THICKNESS —WEDGE BRICK

Number Required Per Cou«ee

Span Rite
Inoide
Radiua Nu 1 

Wedge
No I 

Wedge
No WX* 

Wedge Total

6’ 0' 9'!),' 6' 0' 27 3 30

6' 3' 10 M*’ 6' 3* 2ft 5 31

6' 6' io !i«* 6' 6' 25 7 32

6’ 9* io'!',,' ft' 9' 24 9 33

7 U" li '/«* 7' 0* 22 12 34

7' J' n%* 7' 3* 21 14 35

7' 6' i' o!i»* 7' 6* 21 16 37

7' 9* i' o%* 7' 9* 10 18 36

8' 0* r o »/,* 8' 0* 19 20 39
8' 3* r i V 8' 3' 18 22 40

8' 6* r i*'/„* 8' 6* 17 24 41

8'- 9' • ' 2 !i,* 8' 9* 16 26 47

9' 0* r mi,* 9’ 0* 14 29 43
9' 3* r i ’/,* 9' 3' 13 31 44

9' 6' !• *\u 9' ft* 12 33 45
9’ 9' r J'!!*' 9' 9* II 35 46

10' u' i' i V nr 0" 10 37 47
10' 3' 1' 41 y'n * 10- 3* 9 39 48

10’ 6' I' 4 10' ft" 8 41 49
10' 9' 1' Sill* 10' 9’ 7 43 so

II' 0' r S*lie II' 0' 6 45 SI
II' 3* 1' 6 li,* II' 3* 5 47 57
II' 6* r ft'/»' II' 6' 4 49 53
II' 9' r t. V ir 9* 3 51 54

12’ 0* r 7 ti,* 12' 0* 1 53 55
11' 3* l' ?•!„' 12' 3* 1 55 56
11' 4'/.* r iMi,' 13' 4Vi' 57 57
12' 6* r a K,* 12' ft* 56 i 57
II'- 9* I' 8'/,* 11' 9* 55 4 59

13' 0* 1- 8 >V 13' 0* 54 6 60
13' 3' r 9ii.* 13' 3* 53 6 61
13' 6' I' 9%* 13' 6* 52 10 62
13' 9* 1' 10 )i,* 13' 9* SI 12 63

14’ 0* r io ■/,* 14' 0* SO 14 64
14' 3* !• 14' 3* 49 16 65
14' 6' i n y„* 14' 6* 41 18 66
14' 9" ■ii,n,* 14' 9* 47 20 67

IS'- 0* 2' 0 ',* 15' 0* 46 2] 68
15' 3* r o%* IS' 3* 45 24 69
IS' 6' 2' 0*!,/ IS 6* 44 26 70

Continued on not page
•NOTE Tlir No I X W«||( i« lUmirttl m S*bca Mtuntl only For fittrUy 
Material in llir rare of Airbea with Span* over ure combination* ol
No | Wedge and Straight berrk. The quantity of No I Wedge bock remain# 
(omtatii at ST The quantity ol SltatgM bock >• determined by eubtracting 
17 (tern the i|u«nlilv given in lb' mlmtin "Tr>lal“.



13K~ ARCH THICKNESS — WEDGE BRICK
l3*/4* a a 3*. 13Vi" a 6' a 3' or

1314* * 9' a 3” — Concluded 
1.608* Rim Per Fool ol Span (60* Central Angle)

Number Required l'«r Couii#
•pn. Rim * Ro4iim Not • No. I X*

Wedge Wcrlge Straight Total

IS'- »* . r • V IS' 9* 93 28 71

I*'- 0* r I'hi' 16' 0* 91 31 n
16'- J» 2' J v

2’- 2'?b'
16' 1* 90 33 73

16' 6* 16' 6’ 39 3S 79
16'- 9* r- a%* 16’ 9* 38 3T 75

tr- 0* i' J'V IT'- 0* 3T 39 76
IT' 1* 1' 3%* IT' 3* 36 91 77
IT'- 6* J' 9 ',,*

r o%*
IT' 6* 3S 93 78

IT'- 9* IT' 9* 39 9S 79

ir- o* a* o%* ir- 0* 33 98 81
16' J* 2'- $%' 10'- 3* 32 SO 82
ir- 6* 2’- S >,i* 18' 6* 31 S2 83
ir- ** 2'- 6 18'- 9* 30 59 89

19'- 0* 2'- 6'Jb* 
»'• 6%*

19'- 0* 29 S6 85
19'- J* 19'- 3* 28 58 86
19'- 6* J'- 7Mb' 19’- 6* IT 60 87
19'- 9* r- i 19'- 9* 26 62 88

JO'- 0* r- o Hi- 20'- 0' as 69 89
JO'- J* a*, o v 20'- 3* 29 66 90
20'- 6* 2'- o%* 20'- 6* 23 68 91
J0’. 9* a'- 9%* 20’- 9* 22 TO 92
11*. 0* i*. 9 v 21'- 0* 21 T2 9J
11'- 3* »' 10 H,' 21'- 3* 19 TS 99
11*. 6* i' I0)U' 21'- 6* 18 IT 95
Jl'- 9* 2'loMb' 21'- 9* IT T9 96
11*. 0* J' II V 22'- 0* 16 81 97
JJ'- J* 2'll Mb'

3'- 0 )b*
3' 0?j,*

22' 3* IS 83 98
22'- 6* 22' 6* 19 8S 99
1J'- 9* 2J'. 9* IJ BT 100
JJ*. 0' 3'. 0Mb* JJ'- 0* 12 89 101
13'- 6* 3'. I»li,' 23'- 6* 10 99 109
11'- 0* y a'?b* 29'- 0* 8 98 106
19*. 6* 3*- 3 V 29’ 6* 6 102 108
1$'- 0* 3'- 9 fc* 2S’- 0* 9 106 no
IS'- *• 3'- S* IS' 6* 2 110 112
16*. 0* 3*- 5%* 26'- 0* 113 i 119
26'. 6* 3'- 6%' 26'- tr 113 3 116
IT*. •' 3*. T'Kj IT'- 0* 113 S 118
IT’- •' 3'- • W IT'- 6* 113 T 120
20'- 0* 3'- 9* 28’- 0* 113 9 122

MOTB: Tht Nn. I X W«d§c it ilandaid In S«Ik« Malnial only. Fan Fitnlar 
.V.** . J!1 ,*lt Arehaa with Span* ow uif (ombiMlHHH

«f No. I Wt<||« ond Straight brick. Tht quantity ol No. I Wedge brick itmilni 
co««UM ol SI. TK« quantity of Straight brtrb i« determined by lubiHicliot 
S? from the quantity |<vm io ibt column “Totol”

GEOMETRIC FORMULAS
The following formulas lor areas and volumes 
are useful in calculating refractory brickwork.



CIRCUMFERENCES 
AND AREAS OF CIRCLES 

FROM TO 100

Cim tmi Cut uni
(ItMIlirlrt fei•fW r Airs fliaiiii In Innk Ain

!»< ii Mm*# OOOI9 3 13 708 19 613
IMIM1H 000 77 S'. 16 101 70 679

'l» 196.13 INI 107 S'i 16 493 21 648
Ml? 70 01227 S'. 16 886 77 691
SHOOS 07761 3'i 1 7 779 73 738

•i 7HS4II IM909 3s. 17 672 24 830
981 7S 07670 S'« 18 064 23 967

1 1 781 11043 3’/. IS 437 27 109
’i. 1 J 7 1S 13033 4

% 1 3708 19633 6 18 830 28 274
*1* 1 7(.72 74830 o'. 19 242 29 463

1 96.13 30680 6'i 19 633 30 680
‘•i* 2 IS9R 37172 6% 70 028 II 919
% 2 35(, 7 44179 O'/j 20 ,420 33 183

2 3323 31849 6'. 20 813 34 472
V. 2 7489 60137 6!i 21 206 33 783

2 9432 69029 O’i 21 398 37 172

1 1 1416 78340 7 71 991 38 483
»*• J 3343 99402 H. 22 384 39 871.
1% 3 9270 1 2272 n« 22.777 41 287
Hi 4 3197 1 4849 7% 23 169 42 718
Hi 4 7124 1 7671 Hi 23 362 44 179
Hi s lost 2 0739 Hi 23 933 43 664
Hi 3 4*778 2 4033 H« 24 347 47 173
Hi 3 8*703 2 7617 Hi 24 740 48 70?

2 6 2812 J 1416 8 73 133 30 763
1'. 6 673*7 3 3466 «'. 23 373 31 849
2V« 7 0686 3 9761 O'i 23 918 33 436
l'i 7 4613 4 4301 76 311 33 088
Hi 7 8340 4 9087 26 704 36 743
2% 8 2467 3 4119 a*. 27 096 38 476
2% 8 63*74 3 9396 "*« 77 489 60 137
?V. 9 0321 6 4918 a’. 77 882 61 867
3 9 4248 7 0686 9 28 274 63 617
J'i 9 8173 7 6699 28 667 63 397
J'i
Jli

10 210 8 7938 Hi 29 060 67 701
10 603 a 9462 9', 29 432 69 029

*'/, 10 996 9 6211 9V, 29 043 70 882
3% II 388 10 321 9*. 30 230 72 760
3»i
3’/.

II 781 II 043 9*. 30 631 24 662
12 174 II 793 9?/. 31 023 76 389

4 12 366 12 366 10 31 416 78 340
<% 12 939 13 364 10% 31 809 80 316

13 332 14 186 ioy. 32 201 87 316
«'/. 13 743 13 033 10', 32 394 84 341
«'/. 14 137 13 904 10'/, 32 987 86 390
Hi 14 330 16 800 10% 33 379 88 664
4% 14 923 17 721 10% 33 772 90 763
<v. IS 313 18 663 10’/, 34 163 97 886



CIRCUMFERENCES 
AND AREAS OF CIRCLES 

FROM TO 100

Cm. i»hi 
• n* A. ........... ...

Cm. u«m 
f* i » Am*

!». HI'IIW mimy 5 15 70* IV 615
INIHIH IIIMI17 5'. 16 101 20 620
I'llilS (III III 7 S'-4 16 401 21 6.8
.(•12711 01217 S'. 16 *86 22 601
sh^hs 02761 5', 1 7 2 70 71 75*
7 WHO fM'JII'J S'. 17 671 •2. *50
VNI7S 07670 s'« I* 064 25 967

1 17HI 110.5 Hi Ifl .57 27 109
’l* 1 .17 IS 15011
'i 1 5711* 10615 6 IN *50 2* 27.

1 7l>72 2.*50 IV 242 . 29 465
1 96.15 JOliHII ft'i IV 615 10 6*0

"i* 2 ISO* 77172 ft*i 70 07* .11 919
'i 2 1562 4.170 6'/| 20 .20 11 1*1
> 2 5525 511.0 ft'. 20 *1.1 1. 472

2 7.HO 60111 ft 21 206 15 7*5
'll. 2 94S2 mjiizv ft’i 21 5VR 17 122

1 1 1.16 7*540 7 21 VOI 18 .85
1 51.1 9940] >'. 22 184 19 871

•% 3 0270 1 2272 l'*4 22 777 41 2*2
Hi 1 1117 1 48.9 7*. 73 16V 47 718
t'/i 4 1124 1 7671 Hi 7J 562 44 17V
Hi 5 I0SI 2 0719 >1. 71 955 .5 66.
Hi S 407* 2 4051 24 1.7 47 171
• V. 5 SOUS 2 7612 7”. 1. 7.0 4* 707
7 6 2*12 J 1416 8 75 111 50 765
2'. 6 6 7 SI 1 5466 «'. 25 575' 51 fl.9

1 06N6 1 9761 25 91* 51 .56
J’i 7 461J 4 4101 76 111 55 088
2'/, 1 *5.0 4 9087 *'i 26 70. 56 745

• 2461 5 4110 *'• 27 006 5* .16
1% * 6104 5 9196 «*. 27 .89 60 111
2’/. 9 0121 6 401* • !. 27 *82 61 867
] 9 4248 7 06*6 V 28 27. 61 617
3'. 9 HI 75 7 6600 9', 7* 667 65 197
3'/. 10 710 * 2058 29 060 67 201

10 601 B 9.67 o'. 79 457 6V 079
>'/, 10 006 9 6211 Hi 29 145 70 8*2
31. II 1*8 10 121 «’• 10 218 71 760
3'/. II 1*1 II 045 on 10 611 74 661
3% 12 174 II 701 9". 11 021 76 589
4 17 566 12 566 10 11 416 7* 540
«'• 12 9S0 11 16. I0'( 11 809 80 516
«'/. 11 JS7 1. 186 10'/, 12 701 87 516
Hi 11 7.5 IS OH 10', 17 594 8. 5.1
«'/, 14 117 IS 00. 10'/, 11 987 86 590
<li 14 520 16 800 ion 11 179 8* 664

14 9M 1 7 721 lo'i 11 777 90 761
IS 115 I* 665 10 V, 34 165 01 886



CIRCUMFERENCES 
AND AREAS OF CIRCLES 

— Continued

Cm MM* Cm* MM*
DitMiln U% 7M» # Am* DianirlN let EMI Atf

ii 34 558 95 Oil 17 5) 407 116 98
n% 34 950 97 105 17% S3 mio 130 13
n% 3S •143 99 401 17% SI I9J 133 71

35 716 101 61 17% 54 585 117 10
36 118 103 87 17% 54 978 140 53

N% 36 511 106 14 17% 55 371 141 98
11% 36 914 ION 41 • 7% SS 763 147 45
II’/, 37 306 no 75 •>% 56 156 ISO 95

11 17 699 111 10 18 SO 549 154 47
»»'• IS 091 IIS 47 18% 56 941 158 01
II'/, 31 485 117 86 18% S7 314 161 59
U*i 31 877 110 18 18% 57 717 165 18
U% 39 170 111 71 18% 58 110 168 80
11% 39 661 IIS 19 18% 58 511 171 45
11% 40 055 117 68 18% S8 90S 116 11
11’/, 40 448 130 19 18% 59 198 179 81

13 40 841 131 71 19 59 690 181 51
11% 41 131 IIS 30 19% 60 083 187 17
11% 41 616 117 89 19% 60 476 191 04
13% 41 019 140 SO 19% 60 868 194 81
13% 41 411 141 14 19% 61 161 198 65
13% 41 804 I4S 80 19% 61 6S4 301 49
13% 41 197 148 49 19% 61 047 306 15
13% 43 590 ISI 10 19% 61 439 310 14
14 41 981 IS1 94 10 67 811 114 16
14% 44 175 IS6 70 10% 63 115 318 10
MW 44 768 159 48 10% 63 617 311 06
14% 4S 160 161 10 10% 64 010 316 05
14$ 45 SSI 165 13 10% 64 403 310 06
M% 45 946 167 99 10% 64 795 334 10
14% 46 139 170 87 10% 65 188 338 16
14% 46 711 171 78 10% 65 581 341 15
IS 47 114 176 71 11 65 973 346 36
IS% 47 SI7 179 67 11% 66 366 150 50
IS'/, 47 909 INI 65 11% 66 759 154 66
«S% 4S 301 185 66 11% 67 151 358 84
IS% 48 695 188 69 11% 67 544 363 05
■*% 49 087 191 75 11% 67 937 367 18
IJ% 49 480 194 81 11% 68 310 371 54
»s% 49 873 197 91 11% 68 711 375 81
16 SO 166 101 06 11 69 IIS 380 13
16% SO 658 104 11 11% 69 508 184 46
16% SI 051 107 19 11'/, 69 900 388 81
16% SI 444 no 60 11% 70 191 391 10
16% SI 836 111 81 11% 70 686 397 61
16% SI 119 117 08 11% 71 079 401 04
16% SI 611 110 IS 11% 71 471 406 49
16% S3 014 113 65 11% 71 864 410 97

CIRCUMFERENCES 
AND AREAS OF CIRCLES 

— Continued

Cl «um CiirMfM-
Oiamelei Ir tIK* A* Ommiim fcttnr# A* tm

13 71 157 415 48 19 91 106 660 51
M% 71 649 410 00 19% 91 499 666 13
11% 73 041 414 56 19'/, 91 891 671 96
13 V, 73 4 15 419 11 19% 91 184 617 71
13% 71 817 431 74 19% 91 677 683 49
11% 74 110 438 36 19V, 93 070- 689 30
13% 74 611 441 01 19 V, 93 461 * 695 13
11% 75 006 447 69 19% 93 855 700 U8

14 75 398 451 39 30 94 148 706 86
14% 75 791 457 II 30% 94 641. 711 76
14% 76 184 461 86 10% 95 033 718 69
14% 76 578 466 64 10% 95 416 714 64
14% 76 969 471 44 30% 95 819 730 61
14% 77 361 476 16 30% 96 111 736 61
14% 77 754 481 1 | 30% 96 604 741 64
14% 78 147 485 98 10’/, 96 997 748 69

IS 78 540 490 87 31 97 389 754 77
78 911 495 79 J‘% 97 781 760 87

IS'/, 79 315 500 74 31'/, 98 175 766 99
15% 79 718 505 71 11 % 98 568 773 14
15% 80 III 510 71 31% 98 960 779 31
15% 80 501 515 71 31% 99 353 785 51
15% 80 896 510 77 11% 99 746 791 73
15% 81 189 515 84 11% 100 14 797 98
16 81 681 510 91 11 100 53 804 15
16% 81 074 516 05 31% 100 91 810 54
16'/, 81 467 541 19 31% 101 31 816 86
16% 81 860 546 35 31% 101 71 813 11
16% 83 1S1 551 55 11% 101 10 819 58
16% 83 645 556 76 JlV, 101 49 835 97
16% 84 038 561 00 11% 101 89 841 39
16% 84 430 567 17 31% 103 18 848 83
17 84 813 571 56 33 103 67 855 30
17% 85 116 577 87 11% 104 07 861 79
11% 85 608 581 11 11'/, 104 46 868 31
11% 86 001 588 57 11% 104 85 874 85
17% 86 394 591 96 13% 105 14 881 41
17 V, 86 787 599 37 11% 105 64 888 00
17% 87 179 604 81 33% 106 03 894 61
17% 87 571 610 17 33% 106 41 901 16
18 87 965 615 75 34 106 81 907 91
18'/, 88 157 611 16 34% 107 11 914 61
18'/, 88 750 616 80 14'/, 107 60 911 31
18% 89 141 611 16 14% 107 99 918 06
18% 89 535 637 94 14% 108 39 934 81
18% 89 918 643 55 H% 108 78 941 61
18 % 90 111 649 18 14% 109 17 948 41
18% 90 714 654 84 14% 109 56 955 15



CIRCUMFERENCES 
AND AREAS OF CIRCLES 

— Continued

CireumDiimitN Am

)S 109 W. . 9bl II
15% 110 15 969 00
14% 110 74 975 91
35% III 1) 98) 84
14% III 5) 989 80
14% III 91 996 78
34% 111 )l 100) 8
1S% 111 71 1010 8

16 111 10 1017 9
16% 111 49 1015 0
16% 111 88 1011 1
36% 114 18 1019 1
36% 114 67 1046 1
36% IIS 06 105) s
36% IIS 4S 1060 7
16% IIS 85 1068 0

37 116 74 I07S 1
37% 116 6) 1081 5
17% 117 01 1089 8
37% 117 41 1097 1
37% 117 81 1104 5
37% 118 10 llll 8
37% 118 60 1119 1
37% 118 99 1116 7

18 119 18 1114 1
18% 119 77 1141 6
18% 110 17 1149 1
18% 110 56 1156 6
38% 110 95 1164 1
18% 111 14 1171 7
38% 111 74 1179 3
38% 111 1) 1186 9

19 111 51 1194 6
19% 111 91 1101 1
39% 111 11 1110 0
19% 111 70 1117 7
19% 114 09 1115 4
39% 114 49 1111 1
39% 114 88 1141 0
19% IIS 17 1148 8

40 1)5 66 1156 6
40% 116 06 1164 5
40% 116 45 1171 4
40% 116 64 1)80 1
40% 117 14 1188 1
40% 117 63 1196 1
40%
.<?%..

118 01 
lit 41

1104 1 
till 1

DliNHKf
Croim
ffMiur Ait*

41 118 81 1310 3
41 % 119 10 I.11H 1
41'^ 119 59 1336 4
41% 119 96 1344 5
41% 130 1H 1341 7
41% 130 77 1360 8
41% 111 16 1 109 0
41% 111 55 1.177 1

41 111 95 1185 4
41% 111 14 1)9) 7
41% 1)1 7) 1401 0
41% 111 11 1410 1
41% 111 51 1418 6
41% 111 91 1417 0
41% 1)4 10 1415 4
41% 1)4 70 1441 8

4) 1)5 09 1451 1
41% 115 48 1460 7
41% 115 87 1469 1
41% 116 17 1477 6
41% 1)6 66 I486 1
41% 1)7 05 1494 7
41% 1)7 45 150) 3
41% 117 84 1511 9

44 IJI 23 IS20 S
<<’, os «i ism i
44% 1)4 01 IS); 9
44% 1)9 41 IS46 6
44% 119 80 ISSS )
44% 140 19 IS64 0
44% 140 59 IS71 8

45 141 17 1590 4
45% 141 76 1599 1
45% 141 16 1608 1
45% 141 55 1617 0
45% 141 94 1616 0
»% 14) 14 1614 9
45% 143 71 1641 9

144 11 1651 9

46 144 51 1661 9
46% 144 91 1670 9
46% 145 10 1680 0
46% 145 69 1689 1
46% 146 08 1698 1
46% 146 48 1707 4
46% 146 87 1716 5
46% 147 16 1715

J

CIRCUMFERENCES 
AND AREAS OF CIRCLES 

— Concluded

1 )i8Mn 1 ri
( M.
Ill*

Mil
64 •' Am ■ I liNMieli l

('••1 HIM 
IlMIH' Ai •«

47 1 17 (111 1 7 14 *1 01 1*11 01 4944 s
17'. 1 IH US 1711 1 01 191 78 3.119 1
4 7% 1 IH II I7SI 5 61 197 *12 1117 1
47'. 1 IH H 170) 7 61 401 116 3117 fl
17% 1 1*1 11 1771 1 os iot ill 3118 1
17% 1 Ml oj I7HI 4 60 40 7 IS 1141 1
47% imi 01 1 7*111 H 0 7 410 •19 ISIS 7
47% ISO III IHUU i 6H 41 1 61 loll 7

0*1 4 lo 77 17 19 3
7U 21*1 'll IH IK s

IH ISO HU INOO 0
48% SSI 19 1819 0 71 143 llS I9S9 4
4H% ISI SH IH18 S 71 440 10 4071 5
■l«% IS1 '»H 1817 <# 73 149 34 4 IHS 4
4H% IS! 17 1817 s 74 114 4H 4 100 8
48% IS) 7li INS7 0 75 4 IS 61 4 417 V
48!. ISI IS 1H66 5 76 118 70 4530 5
48% ISI ss 1870 1 77 441 VII 4050 6

78 IIS 04 4 778 4
79 148 19 4901 i

•w ISI V4 I8HS 7 80 4S| n 5040 S
49% ISI 33 IH9S 4
4'»% IS4 71 1905 0 81 153 47 5153 0
49% ISS 11 1914 7 HI ISI 01 5481 0
49% ISS 51 1914 4 HI loo 75 5410 6
49% ISS V0 1914 1 84 103 89 5541 8
49 ISO 19 1943 9 85 26? Ul 5074 5
49% ISO 64 IVS» 7 HO 170 IH 5808 a

87 173 11 5944 7
HM 170 46 4.087 1 .

Ml IS? OH 1461 5 8*) 179 00 0741 1
UU 181 74 0101 7

SI 16(1 41 1041 8 91 185 HV 0503 V
SI lot 36 llll 7 91 189 01 664 7 6
51 100 SO 1106 1 93 191 i; 0791 9
54 16V (iS 1190 1 94 195 31 0939 a
55 17) 79 117S a 95 198 45 7088 i
50 IIS 91 1103 0 90 101 59 7138 i
57 179 (17 1SSI 8 97 304 7) 7389 8
58 1 M2 ii 1041 1 UK 307 88 7543 0
59 IHS 35 17 14 0 99 III 01 1697 7
60 I8H SO 1817 4 UM 314 16 7854 0



DECIMALS OF AN INCH
FOR EACH ft.
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I TEMPERATURE 
CONVERSION TABLES 

By Albert Sauveur
N'rtr Tti'llilMittfl* IM l«4>l !«• * ln»* trlr# It* lit* |*Mi|tri«|»«r • illtri H» 

Ceni«n«Mi|e m »I«n Ii »♦ it liniinl |<« tail** tlir iAt»t< aat*

u (o Uni

c. F c r.
17 H 0 32 IU <1 II 17.1 H
17 2 1 II H II 1 St 125 ft
ll> 7 t IS 1* II 7 SI 127 4
Ih 1 1 17 4 12 2 S4 129 2
IS (• 4 .19 2 12 8 SS III 0
IS 0 S 41 <1 II 1 SS 1 11 8
14 1 1 41 8 II 9 S7 1.14 ft
II <1 1 44 ft 14 4 SI l ift 4
II 1 1 4b 4 IS 0 SS 1 IN 2
li H J 48 2 IS ft so 140 0
11 1 10 Sll II Ift 1 SI 141 N
II 7 II SI H lb 7 St 143 ft
II 1 It SI ft 17 2 tl I4S 4
III h It SS 4 17 8 tl 147 2
10 II 14 S7 2 18 3 ts 149 0
9 44 IS S9 0 18 9 ft ISO 8
B 89 IS 1.0 8 19 4 tl IS2 6
B JJ IT bl b 20 0 tl 154 4
7 7B II 64 4 20 ft ts ISb 2
7 11 IS bft 2 21 1 70 158 0
ft <i7 to 68 0 21 7 71 159 8
ft II tl 69 8 22 2 It 161 6
S Sft It 71 ft 22 8 71 IftJ 4
S 00 tl 73 4 23 3 74 11.5 2
4 44 tl 7S 2 23 9 7S 167 0
3 89 IS 77 0 24 4 It 168 8
3 JJ ts 78 8 2S 0 77 170 6
1 78 tl 80 ft 25 6 71 172 4
1 12 tl 82 4 2ft 1 IS 174 2
1 67 ts 84 1 26 7 10 176 0
1 II 10 86 0 27 2 II 177 8
0 56 11 87 a 27 8 It 179 6
0 It 89 6 28 3 11 181 4
0 Sb 11 91 4 28 9 11 183 2
1 II 11 91 2 29 4 IS I8S 0
1 67 IS 95 0 30 0 It 186 8
1 12 It 96 8 30 6 17 188 6
2 78 17 98 6 11 1 II 190 4
3 33 11 100 4 31 7 IS 191 2
3 89 IS 107 2 12 2 SO 194 0
4 44 40 104 0 32 8 SI I9S 8
s no 41 105 a 33 1 St 197 6
S Sb It 107 6 33 9 SI 199 4
6 II 43 109 4 34 4 SI 201 2
6 67 41 III 2 35 0 SS 203 0
7 27 4S 113 0 35 6 St 204 8
7 78 41 114 8 36 1 ST 206 6
8 33 47 lift 6 36 7 SI 208 4
8 89 41 118 4 37 2 SS 210 2
9 44 IS 120 2 37 8 100 212 0

III 0 SO 122 0



TEMPERATURE CONVERSION TABLES (Cont'd) 
By Albert Sauveur

IM In IIHM

c r. c. V.

JN 100 212 200 sso 11121
43 no .. 3 JO 291 S(0 IIHO
40 no 311 399 $10 him
S4 no 2ltli 304 $80 1076
60 140 3H4 310 $90 1094
66 ISO 302 316 (00 III!
21 1(0 330 J2I (10 1130
22 no 330 121 (20 1148
S3 ISO 3*6 111 (10 1166
St ISO J14 338 (40 1184
01 200 302 343 (SO 1202
00 210 410 14V ((0 1230

too 212 413 1S4 (10 1238
104 220 420 160 (00 I2S6
110 230 446 166 ($0 1374
116 240 464 111 100 1393
121 2S0 402 311 no 1310
132 2(0 SOO 381 120 1128
112 210 SIS 188 110 1346
lit 2S0 $16 341 140 1364
143 200 SS4 399 ISO 1182
140 300 $12 404 1(0 1400
ISO 310 $90 410 no 1418
160 320 60S 416 780 1436
166 330 626 421 7M I4S4
111 340 644 421 (00 1473
111 3S0 662 433 (10 1490
182 3(0 6S0 418 (20 ISOS
I8S 370 69S 441 030 1 $26
101 300 716 449 040 IS44
too 304 714 4$4 SSO 1 $62
204 400 IS 3 460 8(0 IS80
310 410 170 466 (70 ISOS
316 420 18S 411 no 1616
321 430 806 411 ISO 1634
231 440 834 483 000 I6S2
313 4S0 842 488 $10 1610
318 4(0 860 491 $20 1688
241 410 878 499 $10 1706
340 400 (96 $04 $40 1124
3S4 400 914 $10 $S0 1143
360 MO 932 $16 $(0 1760
366 no' 9S0 $31 $10 1778
311 no 968 $21 $10 1796
311 130 986 $11 $$0 1814
213 140 1004 $18 1000 1832

INTERPOLATION FACTORS

0 $6 1 I 8
1 II 2 3 6
1 61 3 $ 4
3 32 ( 1 3
1 11 1 9 0

3 13 • 10 B
3 SO 1 12 6
4 44 • M 4
$00 * 16 2
$ $6 I* IS 0

TEMPERATURE
CONVERSION TABLES (Conl'd) 

By Alberi Sauveur

1000 to 3000

c. ►

$43 1010 IHSO
$49 1020 1868
$54 1010 1886
$60 1040 1904
$66 1050 1972
$71 10(0 1940
$71 1010 1958
M2 1080 1976
$88 IOSO 1994
$93 1100 2012
$99 1110 2030
604 1120 2048
610 1130 7066
616 1140 2084
621 IISO 2102
637 11(0 2120
633 1170 2138
638 1180 2136
643 IISO 3174
649 1200 2192
6S4 1210 2210
660 1220 2278
666 1230 3246
671 1240 2264
677 1250 2282
682 12(0 2300
688 1270 7J18
693 12(0 3336
699 1290 2JS4
704 1300 2J7J
710 1110 2J90
716 1120 2408
121 1310 2476
727 1140 2444
732 I3S0 7462
738 1110 2480
743 1110 2498
149 1380 2516
754 1330 2SJ4
160 1400 2553
766 1410 2S70
171 1420 2588
777 1430 2606
782 1440 2624
788 I4S0 2642
793 14(0 2660
799 (470 7678
804 1410 2696
810 1450 2714
816 I SOO 3731

c. f.

821 IS10 27SO
827 IS20 3768
832 IS10 27868JS IS40 7804
843 ISSO 7127
849 ISSO 2840
854 1510 2858
860 ISIO 3876
866 ISSO 2894
871 1(00 2912
877 1(10 2930
882 1(20 2948
888 1(30 2966
893 1(40 2984
899 IISO J002
904 IISO J020
910 1(10 3038
916 1(10 3056
911 l($0 3014
937 1700 1092
937 1710 1110
938 1120 1128
943 1130 1146
949 1140 1164
954 I7S0 1187
960 11(0 1200
966 1170 3311
971 1100 3236
971 IISO J7S4
982 1800 3213
988 1810 1290
993 1(20 1308
999 1810 3J76

1004 1840 1344
1010 IISO 1362
1016 11(0 3380
1031 1870 1J98
1021 1180 1416
1032 IISO 1434
1018 I $00 3452
1043 ISIO 3470
1049 1 $20 3488
1054 ISIO 3506
1060 IS40 3514
1066 ISSO 3542
1071 ISSO J560
1077 If 70 3578
1082 ISIO 3596 '
1088 ISSO 3614
1093 2000 3632



TEMPERATURE
CONVERSION TABLES — Concluded 

By Albert Sauveur

)<NM» 10 JQW

—r— r. c
-----f----

low 1010 2650 1.177 2510 45517
1104 2010 1660 1107 2520 4560
1110 1010 2606 1180 25)0 45K6
1116 2040 1704 129) 2540 46(74
1121 2050 1722 1 199 2550 4612
111? 20(0 1740 1404 25(0 4610
11)1 2070 1750 1410 2570 4658
111* 2000 1776 1416 2510 46)6
iio 20)0 1794 1421 25)0 4694
1149 2100 2011 1427 2(00 4711
IIS4 2110 10)0 1422 2(10 47.10
1160 2120 2048 1428 2(20 4740
1166 2120 1866 1441 2(10 4766
ll?l 2140 2804 1449 2(40 4784
II?? 2150 1902 1454 2(50 4002
1102 21(0 2920 1460 2((0 4020
1100 2170 1910 1466 2(70 48)8
1192 2100 2956 1471 2(10 4056
1199 21)0 2974 147? 200 4074
1204 2200 1992 1402 2700 4092
1210 2210 401(1 1408 2710 4910
1216 2210 4010 1491 2720 4918
1221 22)0 4046 1499 27)0 4946
122? 2240 4064 1504 2740 4964
1222 2250 4001 ISIO 2750 4982
1220 22(0 4100 1516 27(0 5000
1242 2270 4110 1521 2770 5010
1149 2200 4116 152? 2700 50)6
1224 22)0 4154 1512 27)0 5054
1260 2)00 4171 1510 2800 5072
1266 2)10 4190 1541 2110 5090
1271 2)20 4200 1549 2820 5100
1277 21)0 4226 1554 20)0 5126
1101 2140 4144 1560 2840 5144
1200 2)50 4261 1566 2850 5161
1292 2)(0 4280 1571 28(0 5100
1199 2)70 4298 1577 2870 5198
1204 2)10 4216 1582 28(0 5216
1210 21)0 4114 1580 28)0 52)4
1116 ^ 2400 4252 1591 2)00 5252
1221 2410 4170 1599 2)10 5270
1227 2420 4)80 1604 2)20 5280
1211 24)0 4406 1610 2)10 5)06
1120 2440 4424 1616 2)40 5124
1242 2450 4442 1621 2)50 5)42
1249 24(0 4460 162? 2)(0 5)60
1154 2470 4470 16)2 2)70 5)70
1160 2400 4496 16)0 2)80 5396
1166 24)0 4514 164) 2)10 5414
mi 2 MO 4522 1649 1000 5412



COMPARISON OF TYLER AND 
U. S. SIEVE SERIES

TVLER STANDARD SIEVE SERIES* U S Srnri
•l«|if<itT > lei mi« »li Oprnini,

in
0|*r fling, 

mm
UlO t4 
•iff, in.

i .. 76 3 0 701 \ in.

3 SO 0 197 2 mi
• '/, JR 1 I4H 1, in
1 oso 76 67 1414 1 IMi in
0 003 77 41 1 IS ’a III

743 10 OS ns III

674 IS OS 170 III.

S7S IJ 11 I0S 0 $10 ill.
441 II 70 10$ »,s in
371 9 471 097 J| III.

Wi 117 7 97$ OHO '•* •»
j 361 6 600 070 0 76$ in.
3Vi 331 S 611 06$ No I1/,
4 I0S 4 699 06$ No. 4
S IS6 1 967 044 No $

6 111 1 177 016 No 6
7 IIU 7 794 0170 No 7
• 091 3 .163 013 No 0
9 070 1 901 Oil No 10

10 06S 1 6SI 01$ No 13

1} OSS 1 J97 070 Nn 14
M IMb 1 160 07$ No 16
16 0J91I 0 991 07JS No 10
}0 0170 Oil 0177 Nn 70
74 0776 701 0141 Nu 7$

70 0713 SR9 017$ No 10
17 019$ 49S 0110 Nil IS
JS 0164 417 0177 No 40
43 0110 1SI 0100 No 4$
40 0116 39$ 0097 No SO

60 0097 746 0070 Nu 60
6S 0003 300 0077 No 70
00 0069 I7S 00S6 No. 00

100 OOSO 147 0043 No. 100
IIS 0049 134 0018 No 130

ISO *0041 104 0076 No. 140
170 001$ 089 0074 No 170
300 0039 074 0071 Nn. 700
3S0 .0034 061 0016 No 310
370 0031 0S1 0016 No 370

]3S 0017 041 0014 No 13$
400 00IS 010 0010 No 400

* Standard In Rcfitrlwin Industry.

WEIGHTS OF VARIOUS 
MATERIALS

I'ltUffel* 
Vet Cu Ft 

IA v| i

BRICK
Building 07 117
Fireclay no 1 S3
Silii a 107 IIS
Chrome 17$ 180
Magnesia as brick or

fused in furnace 167 170
CEMENT

Portland, loose 00 90
Aluminous, loose 90 100

FINE GROUND CLAYS.
SILICA CEMENT ETC

Fire Clay $0 110
Calcined Fire Clay 70 9S
Silica Cemenl 7S 81
Magnesia Cement 177
Clirome Ceineut IIS
Crain Magnetite

lat sliip|»cd> 117
COAL AND COKE

Anthracite 87 111
Bituminous 7S 94
Charcoal 10 IS
Coke 31 17

CONCRETE
Cemenl, Hone, sand 170 ISS
Cement, slag. etc 110 110

EARTII
Loam, dry loose 61 76
Loam, packed as 9S
Loam, »ofl, tooie

mud 90 108
Loam, dense mud no 17$

GLASS
Common window IS6 160
Plate 157 161
Container IS7 159
Laboratory 116 140
Optical 111 $07

LIME
Mutlar 100
Quick, lonie lumps SJ
Quick, line 75
Slaked 81 g;
Slone, solid 16$ 17}
Slime, crushed 85 100

MASONRY
Granite or limestone 16$ 17]
Morlar rubble ISO l$$
Sandstone 110 147

Hauiitl
l*8Hif».h

Vet Cu Fi 
■Avg .

METALS
Aluminum 166 168
Bratt, catt $71 $14
Drome, 14% Sn SSS
Copper, cad, rolled SSI SS6
Copper, rolled or

wire SSS
Iron, gray can .418 44$
Iron, while call 471 487
Iron, wrought 486 491
Lead, i att 708
Lead, rolled . 711
Nickel $16 SSS
Steel, cat! or rolled 4 74 4911
Tm cad 4SS 4S9
Zinc cad 4J9 447

OILS
Crude 48 62
Furl Oil

No 1 SI $7
No 1 SI SI
No 1 54 SS
Bunker C 60 61

Caroline 44 47
Kerosene . 48 SI
Lubricating Oil SS 59

ROCKS IN SOLID
Chalk 118 175
Dolomite 17$ 178
Gi amte 16$ 17$
Gypsum 141 146
Limestone and

mailile 16$ 17]
Magnesite 187 190
Pumice 40 SO
Quartf 162 16$
Sandstone 114 162
Shale 167 172
Slale, American. 17$
Soapdone, laic 167 175

SAND
Dry. loose 100
Dry, packed no
Wet. packed no
Gravel, packed na

WATER
As ice s; 2
Al 13'F 62 4
Al 717"F 59 8



GLOSSARY (Cont'd)

BUTTERED JOINT Mortar joint made l*y trowelling nioilar 
along Ihc edges of lh« face of a brick, lilr or shape and laying il 
without a complete mortar bed.

CLAY GROG MORTAR A refractory mortar made of ground 
clay and grog foe use in laying fireclay brick.I »

CORBEL-One oe more course* of brick, each projecting beyond 
the one below il to form a support.

CORROSION OF REFRACTORIES Destruction of refractory 
surfaces by Ihc chemical action of eilernal agencies.

DE-AIRED BRICK -Brick molded or formed from a mil which 
has been subjected to a partial vacuum during the forming 
process.

DIE—A mold used foe shaping brick in a machine or a form for 
shaping an citrudcd column.

DIVISION WALL—Wall dividing any two major sections of a 
furnace.

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

DROP MACHINE SILICA BRICK- Silica brick formed by 
dropping a quantity of a prepared mil from a considerable 
vertical distance into a mold followed by slicking to site.

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

EROSION OF REFRACTORIES -Wearing away of refractory 
surfaces by the washing action of moving liquids.

FIRST QUALITY FIRECLAY BRICK A trade term usually 
indicating high duly fireclay brick as classified by A.S.T.M.

FLASH MARKS - Discoloration on the surface of a brick resulting 
from the adherence of fly ash or the impingement of a reducing 
flame during burning.

FLUX BLOCKS--Refractory shapes which are used in contact 
with molten glass in furnaces.

FUSION CAST REFRACTORY Refractory material made liy 
fusing refractory compositions in an electric furnace and pouring 
the molten material into molds to solidify and form finished 
shapes.

GLOSSARY (Cont'd)

GANISTER A dense, high silica rock Iquarlrilel. suitable for use 
in the manufacture of silica refractories. Note Confusion 
sometimes results from Ihc use of this term Irecause in some 
parts of the United Slates it it applied to crushed fire brick or 
miituret of cither crushed lire brick or silica rock with clay.

GROG Burned refractory material, usually calcined clay or 
crushed fire brick.

HAUNCH That portion of an arch which it midway between Ihc 
tkewliack and the crown.

HEADER A brick laid m a wall on its largest face with its longest 
dimension at right angles to the face of the wall.

HEARTH AND BOSH BRICK -Fireclay brick for use in lining 
the hearth walls and bosh sections of a blast furnace

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

HOT TOP A special refractory shape or construction which it 
placed on lop of an ingot or catling mold to hold a quantity 
of molten iron which will later flow downward to compensate 
for the shrinkage as Ihc ingot solidifies.

INWALL BRICK Fireclay brick for use in lining the inwall 
section of a blast furnace.

JACK ARCH A sprung arch with plane, horironlal, outer and 
inner surfaces.

JAMB BRICK A brick modified so that the corner of one end 
and side is rounded with a radius spproiimately equal to the 
width of Ihc brick.

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

LAMINATIONS -Planet or contours of weakness in a molded ic 
fraclory, which may develop during the forming process.

LEAN MORTAR Mortar having poor troweling properties.

NEUTRAL REFRACTORIES A term applied to refractories 
which are neither strongly basic nor strongly acid, such at 
chrome, mullitc, or carbon

NINE INCH EQUIVALENT The volume of a 9'st','.I'," 
brick (101.fS cubic inches' which unit is used to espies* the 
amount of material in a single shape, shipment, or period of pro 
duclion of refractory materials.



GLOSSARY (Conl'd)

NOZZLE BRICK A tubular refrnclniy sha|ie used in a L'dle *'llr 
■ hole through »hich »lffl is Iniitftl at thr ImiIIoiii ol a ladle.
• l»c upper end of the shape unmu at a »<al for Ih* stopper

OVERFIRING Hralint lo a temperature sufficient lo muse 
cither pronounced deformation or bloating

PERMEABILITY The prnpeity d allowing liquids 01 gases lo 
flow into or through a material.

PIOEONHOLE CHECKER An atiangruirnl of ditcher brick in 
continuous parallel horironlal rows, so that alternate courses 
of bricks are parallel and intervening courses are laid at 90 
degrees lo adjacent courses.

POURING PIT REFRACTORIES Refractories used for the 
transfer and control of flow of molten steel in ingot molds. 
Note. -The materials include ladle brick, sleeves, norrles, 
stoppers, hot lops, runner brick, etc.

RAMMINO MIX A refractory material which, when tempered 
with water, will have suitable properties lo allow it lo be 
rammed into place to form a monolithic furnace lining and 
which develops structural strength when subsequently healed 
in the furnace. Note.- Usually of a less plastic nature than 
plastic refractories.

RED HEART A harmless reddish core, sometimes found in Arc 
clay refractories.

RINO - The sound produced when two brick are struck together 
or when one brick is lapped with a hard objtcl.

RISE—The vertical distance between a plane connecting the spring 
lines and the highest point of the under side of an arch.

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

RUNNER BRICK—A refractory shape having a hole or linles 
through which molten steel is conveyed during the teeming of 
bottom-poured ingots.

SCUTCH—A^hand tool resembling a small pick with flat culling 
edges for trimming brick to the desired site or shape.

SECOND QUALITY FIRECLAY BRICK A trade term usually 
indicating intermediate duly fireclay brick as classified by
A.S.T.M.

GLOSSARY — Concluded

SECONDARY EXPANSION A characteristic of tome fireclay 
rrfiactories In develop |ieiiiiaiient rspanston at temperatures 
wiilun thru useful range m service Note A behavior not lo 
lie confused with the hluatiiig caused by escessivc temperatures 
which impair the useful properties of a aefraclory.

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

particle sires resulting from grinding or crushing and from 
which particles coarser than a specified sire have been removed 
liy screening.

SLEEVES Tubular refractory shapes used to protect the metal 
tnd which holds the stopper head in the valve assembly of a 
bottom pouring ladle.

SOLDIER COURSE A course of brick laid in a wall on end with 
then narrower side parallel lo the furnace wall

SPRING LINE The line of contact between the inside surface of 
an arch and the skewback.

SPRUNG ARCH An arch which is supported by abutments at 
the sides or ends only.

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

STIFF MUD REPRESSED BRICK See steam pressed hnck
STOPPER HEAD A refractory shape, usually made of clay and 

graphite, which is a movable valve head seating on the norrle 
liiick, the assembly forming a valve for the metal m bottom 
pouring ladles

STRETCHER A hnck laid m a wall with us largest face hon 
rorital and Us longest dimension parallel lo 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 term usually 
mdicnlmg luw duty fireclay brick, as classified by AST M

TILE Rectangular refractory shapes in sires larger than standard 
brick and usually typified by thinness with respect lo length 
and width.

TOP BRICK Fireclay brick for use in lining the lop section of a 
lihisl furnace

TUYERE BRICK A refractury sha|ie containing one or more 
holes lluough which air and other gases are introduced into a 
furnace.
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Abrasion Resistant Brick ...------ --  - . . . . 6, 46
Acid Resistant Brick_______ .... ....... - ..... 6.46
AEROCAST L Insulating Castable _____ - .... -- 22.73
AEROGUN Quo Mi. ________  ______ ____________30.81
Air-Selling Bonding Molars 10. 30. 32, 54 thru 59. 83 thru 85 
AISEI DRV Mortar10. 55
AISET WET Mortar______________________________ 10. 54
Anchors lor Plastic and Castable Refractories-------87 thru 95
ANTI ERODE Castable.................. ... ...........................20.71
Arches, Brick Combinations Required lor ______159 thru 186
Arches. Calculations134

INDEX

- B -
Basic Brick
Basic O.ygen Furnace Lining Brick _
BERLI1E________________________

BLACKJACK Plastic
BLAST FURNACE, All-Key Lining Brick
BLOCK PLASTIC _________________
BONDING MORTARS

7 thru 9, 48 thru 51
________120, 121
____ 12. 24, 58. 75
__________16,63
________  108. 109
______________ 66

Air-Selling 10, 30, 54 thru 57. 84, 85 
Heat-Setting 12. 30. 32. 57 thru 59 

BRICK. BASIC OXYGEN FURNACE Lining120.121 
BRICK. BLAST FURNACE. All Key108. 109

Brick Combinations Required lor Arches ______  159 thru 186
Brick Combinations Required lor Circles139 thru 158

BRICK. COPPER SHAPE ____ _122.123
BRICK. ELECTRIC FURNACE ROOF_________ __ __  110. 111
BRICK. JAMB ELECTRIC FURNACE119 
Brickwork Construction127 thru 130 
Brickwork, Estimating124

- C -
CARO LINE Ramming Mi.24. 74 
Castable  18 thru 23. 32. 67 thru 73. 86 
CHEYENNE Mortar 12.58 
Circles. Brick Combinations Required lor ..........139 thru 158

INDEX

Page
Ciicumleienres and Areas ol Circles 189 thru 193
Color Stale lor temperatuies . _ ............ — 202
Combmalions ol Buck lor Arches ... . 159 thru 186
Combinations lo Form a Ring. 2 Sues ol Brick---------135.136
Comparison ol lyler and U S Sieve Series_____________ 204
COOPER FURNACE SHAPES _ ___________________122. 123
Conversion tables

Density. Powei and Velocity . . ............................. .196
Length. Area. Volume and Weight .._______ .. . 195
lemperalure ..... .............. .................... 197 thru 200

CRESCENT High Duly Fireclay Brick ...________________ 3, 40
CRESCENI SM High Duly Fireclay Brick ------------ -------------- 40
Cupola Blocks______________________ ___  104, 105. 143. 145
Cupola Block Curve.107 
Cupola. Slag Hole Blocks106
Cupola, lap Out Blocks  ______________________________107

Curve. Cupola Blocks107

- D -
Decimals ol an inch lor Each I /64"_____
Dimensions Specilied. Allowable Variations
Door Arch Tile _______  _ _____ ._
DOVER Medium Duly Fireclay Buck _____
DOVER SM Medium Fireclay Buck ______

- E -
ELECTRIC FURNACE JAMB BRICK______________________119
Estimating Brickwork________________ _______________... 124

- F -
FARBER BE High Duly Fireclay Buck... . 3 
FARQER High Duly Fireclay Brick3. 40
Fireclay Relractones _____ ______________________ _ 36 thru 41
FIRELINE Ramming Mi. _24. 74
FLINT Abrasion Resistant Fireclay Buck________________  6. 46
FLINT Acid Resistant Fireclay Buck 1. 6. 46 
Furnace Temperatures ................. .. .......................... 202

194

_________ _. 113
__________ 1 4. 41
_____________4. 41
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GUNCAST Castable ___ ___________  20. 70
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Heal Setting Bonding Mortars 12. 30. 32. 57 thru 59
High Alumina Refractories .. 5 6. 42 thru 45
High Duty Fireclay Brick __ 3. 40
High Fired Super Duty Firebrick . .... ... ~ 2. 39

- 1. K, l -
Industrial Insulations.. ____34.53
Insulating Fire Brick _________________ 9. 52
LO'SP Silica Brick 6. 47
1 mu Duly Furr lay Rnrk .... 4 41
Low K Light Weight Castable 22. 72
1 V 1 aril* Rrirk 6 45
IX 50 Ladle Brick 6 45
1 X Ml 1 aril* Riirk 6 45
LX 70 Ladle Brick . 6. 45

- M -
Malleable Furnace Tap Out Blocks _
MARGRAM GS Ramming Mix ____
Marine Boiler Tile
Masonry Bonds ________________
Medium Duly Fireclay Brick___________
Melting Points ol Metals and Oxides_____
MOHAWK Sup^r Duty High Fired Brick__
MOHAWK BF Super Duty High Fired Brick 
Mortar Materials 

___ 106
_ 32.86
___ 112
127, 128

___4.41
____203
..._ 2. 39

MIU Silica Brick _ 
MIU R Silica Brick
MIU Silica Cements____

__________ 2. 39
___10 thru 13. 30. 32
54 thru 59. 84 thru 85

______________ 6. 47
6. 47 

. .. 32. 83

INDEX

- N - Page
NARCAl 5(1 High Alumina Bnr k 5. 42
NAItCAl 6(1 1 IikIi Alumina Burk 5. 42
NARCAL 606 High Alumina Buck . 5.41
NARCAL 60N High Alumina Buck 5.42
NARCAl 60P Plastic _.. - 14.61
NARCAl 60PG High Alumina Plastic 16. 64
NARCAL 70 High Alumina Buck ____________ 5. 43
NARCAL 700 Alumina Buck ... . _____ . . 5. 43
NARCAL 70P Plastic 14.61
NARCAL 70PG ... . ................ 16. 64
NARCAL 75C High Alumina Buck . . . ...............  5. 44
NARCAL 80 Gun Mix . ____ ;____ 28. 80
NARCAL 80 High Alumina Buck ................ ..............5. 44
NARCAL 80P Plashc ______  ___ .............................14.61
NARCAL 80PG High Alumina Plastic . .. . 16.64
NARCAL 85B High Alumina BVnck .. ............... 5. 6. 44. 46
NARCAl 85C High Alumina Buck ... _________________ 5. 44
NARCAl 85P Plastic ._........ ........... ____________  14.61
NARCAL 85PG High Alumina Plashc . 16. 65
NARCAL 851P High Alumina Plashc _ ..... . 16
NARCAl 85 Gun Mu ________ ______ _ __________ 28 81
NARCAL 90 High Alumina Buck . .... _ ________ 5. 44
NARCAL 90P Plashc......... ____ .... 16. 62
NA 20 Insulating fue Buck ..... .. ............................9. 52
NA 23 Insulating fire Buck . ______ _________________ 9. 52
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open hearth and 
Narco Refractories

Stepped-up demand lor steel has also stepped up the 
service requirements I or refractories in existing open hearths. 
And has placed a large premium on longer lime between open 
hearth rellnlng.'

NARCO Refractories for open hearths can be supplied in 
a number of chemistries to give extended lile in Ihe bottom, 
along Ihe alag line and in Ihe rool where gases and high- 
Impingement flames corrode and erode Ihe lining.

There are NARCO brick and shapes lo expedite relining 
any type, size, and shape ol open hearlh. Close control of 
dimensions assures that NARCO refractories can be laid up at 
lop economic speed. And that the refractories will slay firmly 
In place for many more heals between shut-downs.

Narmag 60DBC 
Narmag 60DBHC
SUBHEARTH 
Narmag 90B 
Narmag B

NORTH AMERICAN 
REFRACTORIES CO.
National City/East Sixth Bldg. 
Cleveland. Ohio 44114 
Phone: 216/621-5200

an company

NARCO 
REFRACTORIES 
for Steel Making

• Maximum life between rellnes
• Low refractory cost per ton of steel
• Products tailored to every service need
• Superior wear resistance



can cost less...in

higher-cost 
refractories 
the long run )

More expensive energy sources... ever-rising hourly 
rales lor masons... skyrocketing steel-making equipment 
costs... the need to Increase productivity...

These factors combine to greatly increase your per-ton 
cost ol making and processing steel. Suddenly, refractories 
that promise greater life expectancy are economically more 
attractive... even when they cost slightly more.

With refractories that stretch out the lime between major 
rebuilds, you Increase productive on-stream time. With 
refractories that aland up against the physical and metal­
lurgical punishment of new steel-making processes, you 
greatly reduce the costly non-productive periods required for 
patching.

NARCO Refractories can be supplied promptly to handle 
any process in your steel plant. Basic or acid. Blast lurnace 
to continuous caster. Electric furnace to AOO vessel.

refractories
for electric furnaces

In the NARCO line, there are refractories for basic and 
acid practices in electric furnaces used lor making steel.

We have developed refractories that have higher 
resistance to the destructive etlects of basic practice. And 
we have developed refractories to give longer life in today's 
ultra-high powered electric furnaces. Properties include 
better strength at higher temperatures, superior resistance 
to impact and abrasion, thermal-shock endurance, and low 
porosity and permeability. Together these properties can keep 
your electrics on-stream longer between repairs and relining, 
Increase your yearly tonnage... Improve your operating 
ratios, and prolitabilily.

Differences in zone-by-zone refractory service require­
ments call for a variety of refractories 

to work together in meeting all the 
conditions. We can supply the 

most suitable refractory 
for each area.

ROOF 
Narcal 700 
Narcal 85B 
Ramal 85 
Narcotab 
SIDEWALLS 
Narmag 608C 
Narmag 60DBC 
Narmag 60DBRC

SLAQLINE 
Narmag B 
Narmag 608 . 
Nartar Pad : 
WO-80 8 
HEARTH 
ALL-ehlCK 
Nar|ar pad 
SGBHEAHTH 
Narmag 90B 
Narmag B
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In argon-oxygen-decarburization reactors, unique factors 
cause unusual refractory wear problems. These factors are: 

thermal shock from temperature variations, oxidation reduction 
reactions caused by partial oxygen pressures during argon 

blowing, slag contamination at the hot lace, high turbulence 
during gas ln|ecllon, low-basicity slags. Plus some unique 

operating variables Inherent in the A.O.O. process. 
Obviously, the special conditions in the A.O.D. vessel call 

‘ ' lor special relractories to meet
these conditions. A number of 

NARCO Relractories have been 
created to deliver maximum 

relractory tile in A.O.D.'s and 
keep your relractory cost 

per ton ol steel low.

CONE
Naimag 600B 
WORKING LINING 
Narmag 608 
TUYERE ZONE 
Narmag 608 
Rebonded Fused Grain 
BOTTOM 
Narmag 608 
SAFETY LINING 
Narmag 30B 
Narmag 608 
SEALS
Narcal BOP (plastic)

, *.»■«.■.. %. is » ?,

NARCO low-porosity 60% MgO direct bonded brick 
(NARMAG 608) with an accessory phase ol dicalclum silicate 

has proved highly f atlsfaclory lor use in most areas ol A.O.D.'s 
operating In this country. Rebonded lused-grain brick may be 

required above the tuyeres to balance wear. NARMAG 60B 
has shown excellent performance in withstanding the stirring 
action during gas injection, gas-bubble cavitation, variations 
in chemistry caused by oxygen pressure variations, temper­

ature fluctuations, and slag/metal chemistry reactions.
There are ideal NARCO relractories lor each zone... 

vessel liners, hoods, tuyere area, and safety linings. Ask us lor 
recommendations that have been proved in service in nearly 

all the A.O.D. shops around the country.

1

) )
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NARCO has developed a complete (amity ol relractories 
to meet the special needs and tougher environment ol the 
BOF. We have also accelerated our production and delivery 
ol these special refractories lo make Ihe most of Ihe shorter 
downtime periods required lor relining a BOF. Our production 
schedules and local warehousing lor all NARCO refractories 
lor BOF's can provide all your needs promptly.

CONE 
Nartar BT 
Super Narlar AT 
Super Nartar AT-M 
BARREL 
Super Narlar AT 
Super Narlar AT-M 
Narlar Pad 
Nartar 7 
CHARGE PAD 
Narlar Pad 
Narlar 7 
BOTTOM 
Nartar BT 
Super Narlar AT 
Super Narlar AT-M 
SAFETY LINING 
Narmag 90B 
Narmag B 
Narlar Pad

Brick dimensional uniformity is quite critical in the life 
expectancy and endurance ol a BOF lining. NARCO shapes 
are true lo size and Iree Irom warped surlaces to simplify lay­
up and deliver maximum service on extended BOF schedules.

For the newer Q-BOP furnaces, we have adapted certain 
NARCO refractories originally compounded for BOF's 
Presently NARCO refractory materials 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 
satisfactory both technically and coslwise lo sleel makers 
throughout Ihe Western hemisphere.



Two major applications lor NARCO refractories In con­
tinuous casters are the ladle and Ihe tundlsh.

NARCO relractories with special characteristics have 
been developed for Ihe tundlsh applications. These refracto­
ries are compounded to have high resistance to: Impact wear 
Irom the ladle oulllow, slagging, gassing, and the chemical/ 
metallurgical ellecls ol special continuous-caster-grade alloys.

• Ladle linings used with continuous casters are laid up 
with NARCO hlgh-alumlna, expandlng-type ladle brick. These 
bricks have greater resistance to higher tapping temperatures 
and extended holding limes common In this type ol service. 
Their expansion characteristics provide tighter |olnts and 
greater freedom from rat-holing.

There are |ob-proved NARCO Refractories for every spot 
In Ihe sleel plant. In addition to the ones already discussed, 
NARCO Refractories are used In hot-melal cars, and other 
places where minimum downtime, maximum time between 
scheduled repairs, and low refractory cost to steel tonnage 
are Important.

Ladle slide 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 perfectly with any ladle 
gating system.

Call your NARCO man, or write us for technical advice, 
specification help, and tefractory data.

refractories 
for blast furnaces

Demands lor greater blast furnace availability and a decision 
by many sleel makers to eliminate stand-by lurnace capacity 

have greatly increased the importance ol top- 
quality refractories that will stay on Ihe |ob 

longer. NARCO researchers have developed 
improved grades ol refractories to meet 
your demands. To help your masons lay 

tighter boltoms and walls, we can supply 
NARCO brick of all grades true to size 

and tree from warpage

STOCKLINE 
Mohawk BF 
Father BF 
Narcal 606 
UPPER INWALL 
Farber BF 
Mohawk BF 
LOWER INWALL 
Farbar BF 
Mohawk BF 
Narcal 606 
Narcal 6061

BOSH
Mohawk BF
Narcal 606
Narcal 6061
BOTTOM
Mohawk
Farbar BF
GUN REPAIRS
Narco Blast Furnace
Casiable

Our NARCO line contains a 
full range of relractories to 

operate longer, minimize wear 
In all blast furnace zones under 

greatly extended operation peri­
ods, and reduce your refractory 

cost per ton of steel. These refrac­
tories have higher resistance to CO 

disintegration, thermal shock, alkali at­
tack, Impact and abrasion, and stag attack. 

The NARCO line includes brick shapes, castables, gun mixes, and 
a variety ol mortars. Stoves are also an application where NARCO 

relractories have an enviable record of life, low cost, and maximum 
operating service time, top temperatures approaching 2800°F. We 
also supply special silica brick for Ihe new European-type stoves.



Refractories
for

Cupolas

Cup«i«» tmpou tome of the mot) severe conditions on refraclones 
of egmpmem <n |h« foundry Ihe iftiactory hot lo wthilaml • 
combination of dMiiion heel. Ihcrmoi thodi tod or bat* slag 
(hemttlrtei and mechanical stress. Added lo these are h*gh veins ay 
am Mail, ipdly oo rmpesgemeni caused by charsnelesg because of 
non unrform densav of Ihe charge, and variations m tuyere design 

No one refractory can be Ihe answer load these pusslwg variables 
m day today loundrv operations and materials 

NARCO ran provide e compleie range of refractories developed 
and proved lo worti best at each trouble sped

Taphole Trough Area Wellt Bottom Charge Area
RAMAK RAMAK 
RAMAK P RAHAl 00G 
RAMAl 6)0 RAMAL 8*1

RAMAKP fjUNCRETC
HAHCAL60PG
hARCOtnt

\

Refractories

...for Ladles and Forehearths
Transler and mnorulaltng ladles are iradily lined with MARCO Melin tones bnclt 
ramming tones pUtlns and castables These have been developed lo give 
fniiMtum resistance to Wmd erosion chem»« at attach and thermal shock Usns 
report longri in ser**e Me and less repair downtime

fields Plastic Ramming Mia Caalable
MARCAI.606 hARCOUNC BC Rl ITT 
MARCAL 700 SNUR RAM CARl N dir 
MAR TAR PAD MARCAL 60PCi flRElM. 

MARCAL 70P 
MARPHOS 70P

MAHHK AS I KJ 
MA«( m ASI 60

...for Anti-Pollution Systems
High Itmpniluif entry urn on dus< 
collectors andtume «emo««t systems aie 
protected Itom heat cor»os»ves and h*gh 
velocity dost laden «r impingement by 
MARCO relrat torv Immgs Ihe wide 
variety ol available forms of refractories 
ihal can be brieh laved can ot gunned 
peirroit their use in ad types ol hot spot 
anlt pollution tvsiems and equipment 

Call on MARC0 lot telisrtorv itc 
ommendations as wed as lor solutions to 
unusual refrattory problems equipment 
operations, and s|«q»h»misfnes Ap your 
regional MARCO sale Her hmoan Or 
write or phone us

NORTH AMERICAN 
REFRACTORIES CO.
Hanna BurfdHiq CI«wHihmi oiiMitrnt 
Phone S.'OO

.i Fltra
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teal him h by metal and slag consMuentt
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incieMe tot allied wear and nerd lot ie pan 
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Relrertoues that *4 unpiove ptoducltvey irdure ilo*«»n*e and«ni annuil 
tchacicwy rotlt

Direct Arc Furnaces
Roofs Sidewalls
MARCAt 606 Mill R |S«Im a)
NARLAL 700 MARL A|. 606 Alumm^i

MARI A| 100 llhqh AhHnuui 
Bit* MARMACi 60H lOwrrl Bondedl

NARMAG 6nDMR IfW. i llm.drdi 
MARMAG fiOP |Phi(i |l..i..lrdi 
CARMAI i |l

Induction Furnaces
Working Linings Bach up Linings Spouts C Patching
MARCAI (IM) MAR( A| AM) MARI Al 'AH’
RAMA| 6S MARI Al 701) MARI Al Oil ||*
RAMAI. 90 MARi Al 606 MARI Al fl’ir

MARI Al AMP

Refractories for 
Aluminum Furnaces
MARCObnch iniihlr mipUMK idiitKvm lavr ridiipni %«•!»•. e 
arul prrtomancr mofalt m the • nr I mg Imnaa nni in«n« iiimwntMit 
loundnet bulb fobb«ng and raptor 

MARCO brnkt air rtpec^Vy ircommrnried lu* then nuut.mjmi| 
Ur undri Iheir (ond4«on% MrchanKal ah«»tr ffcw>m| iha<|uu] iml 
shwnmm(| Aqg«rt$>vr Auaet Readiwe aNovt a*«*l add*i«vrt Iniri 
mdirnl lutnarr npnaimn

I hr» r%pr(*aH« u*o« rat rlirni Mr an«l r<n<K>niv m in«* «idr*aiti 
and i*r anht r tpntrd lo mnNrn iluminum

MARCO piailK and < aiiable mairnalt hj«« ih«- tugged |nnprn>rs 
nee Jr«J Iim itpprt »ak» anti tunft lhrn »rr>»* r Mr tJ'noitr n ha«td 
■ m the < nr used in <mi jHrltnn to ih.U a ligh< aim! leak pntnl liiiutg 
obtained rntrfivr anchotaqe >» at»>* a muti 

f iMiiluniiiunt oi HAft( ( I Ink It latl.iNf andplatln leluiiimrtdie 
opr i at mq *.lh hiqh uifirtl m many l»pet Ol aluinmtnn metinig 
ImiiK rt undrt varytnq npriaimg t nnlitiont

Recommended MARCO RfludniM
Lower Sldeoalla L Hearlli
MARCAI fliB and AM- b*nk 
lm melal«nmacl airat 
MARCAL H%rriatiH and 
RAMAC W RanunifW) Mta 
in melal <nni.it i urai 
utviri • eti am »pe< tin 
< ntMlde m

Upper Walls 
MARCO 66 
Super Oulv I iielmt k
SMIIR RAM
MaitM f urlMM k
MARCCM-Abl JO 
marcoi as? f«n

Roots 
MAHt U6A 
ben k and impendt-d Iile 
MARu»CA'if III
«N
MARI ( >r ASl 60
i .isl.iMe

l.u'lomtietl ff< o««imendel*ont and ilia»«v)i »<il i«e Mippited on «rynr'i



NEW REFRACTORY FROM NARCO..
NARMAO SOIK-C dalfvert longer life In the burn tog ten*.

Thit patented ulfictoiy Ml developed by NARCO research l« 
initi m* KQ«iiim«nii ol PQdled (•nmi producer* lor • basic line* 
IMl wW provide lubllmtimr tonqei burning rone |M«

narmao 606K C rolroetory * 70% loss poioui (ban moil direct- 
bond buck 111 ur*qu* combtnaaon of properties Includai chemical 
Compatibility with the b4n food product! tailor clmhor coaling for­
mation imptovti fuel uMiialron Ihi* make* lh* elmker coaling moro 
Habit combined with lh* tael that *n moil caioi. iho cknior coaling 
con bo removed l>om lt>* tmor with minonum damage lo Iho turlece 
of NARMAG 0O0K C relreclory

NARMAQ 6O0K Ct 70% lower pOfOSity roduco* ponolratlon of 
the refractory potoi by olkolloa end auflidoi H olio hofdi Ihormol 
dimensional change* lo • minimum, roigtlmg In lot* chongo In ft* 
Ireclory microstruclure Ol elevated proc*** temperature* Ifho lend 
ency ol Ihi* prodwcl to opoll during ouiogo* •* oUo loio than with 
Other ba*<c brick)

Chemical compoMbMtiy of NARMAO 606K C with lh* leod m Iho 
bwrmng rone to •■celtent fhl* prevents Iho development of on overly 
don** *tfuctuio In iho rofroefory hot loco lh*t con cau*o undesirable 
•palling during Oulogt*

Higher airongth* ol refractory opoiaHng lomporoluro* groofty 
improve lh* airuclurol ttebIMy of Ore refractory el marimum kiln tone 
lemporolwro* fl af*o Improve* lh* roai*lonco of fho rofroefory to 
mechanical lor*ronal olrotaoe oof up m ktln and Hnor during rotation 

for complete tnlormabon. enetyeia, and knmg recommendation* 
on our newest NARMAO fOiK-C rohoctory In oh atenderd ahapo*. call 
your NARCO eetoa/aeMce representative

OUR SERVICE EQUALS OUR LINE . . . II S COMPLETE*
Technical Service* Whan you need recommendettona or an*war*. Iho 

NARCO fochmcal Service* *lall wiN provide them promptly, u*mg Iho lalo*t do* 
vtlopmant* m rahactory lachnology end Iho nowoii Improve mom* in Pro Hole 
ol iho an a* iheir bate* II your* la an unique problem. NARCO refractories to* 
•eerch will provide unique answer* or oven develop o apodal refractory lo 
meet your need

OuetHy Control tab: Uniform adher­
ence to chemical and physical •pacifi­
cation* i* caralully maintained by 
regular fiahsi’cally-deiermmed pro* 
duct«on tma tail* ot all NARCO tehee* 
lory motorist* in our own Ouallly 
Control laboratories NARCO also tuna 
testa undei conditions that parattot 
your own operating environments

Field Service Slab: In lh# actual Instal­
lation ol refractory materials tn com* 
moretal kilns. Iho NARCO Field 
Installation *iah can malolt NARCO 
monoltlhic spodotly lofroctorloa lo

auppfomonl your own lay-up crow* or 
masonry contractor* In gelling the |ob 
dona quickly and properly. Our atoll 
con also provide auporvlaory asslit- 
onco Im your crowt when unusual lay­
up I* requued or now malarial* ora 
being insloMod

engineering- engineering attletane* 
and lay up drawing* for oh pant of 
your hdn end Ha ouiNlerlee ora aval* 
ablo whan you requite (ham

I you dent find akif you need 
In fftft catalog, phono a*

NORTH AMERICAN 
REFRACTORIES CO.
National Ctly/le»l Siifh Bldg 
Cleveland. Ohio 441M 
Rhone 716/671 5700

Firm



Reduce kiln 
operating.costs 
and downtime with 
the NARCO Family 
of refractories

Iht Porttind CiimaI Indvlttf tl 
Currently 1*009 • period o* tapul loch* 
notog«ai chtnq# Energy *t icerco 
And eapontive At 10* »*m* ten* too* 
I* *v*M0Ct**»r09 amphaai* by bu«*d* 
*t« and go«tfM*mi on mor* prod*- 
labia ftp*M*lX* performance by 10* 
cement m piodtcmg uniloim lop* 
ff*d* coocrtt*.

M»gn*r 1 *t*« to* timi*d maiona mitt 
labtromg a*an met* cottty 10* tali* 
between rtlitcrory coal *od labor «•«•• 
now mafcaa it wise to buy b*M«t ralrae- 
lofret *«»h long*/ Mo aepectancy. mot 
reducing 1 too/ com by reducing 10* 
ngmb*r ol kHn oullplt

You •** tiroggbog with an unuivat 
combination ot operating cucum*

Hence* . hoop production op . . 
bold maintenance coala down . ■ . uao 
energy moio oHlcronHy . raduc* un­
productive downian* . make a profit 

maiolam camonl quality and 
wmforiMy
A refractory to/ aeeey oood

TO* NARCO lm* ol camont kiln ia- 
tractor*** *n d*t<go*d to moot too 
•pociHc Ihormal. chemical. and me­
chanical laqutramani* for prolong ad 
aaivico lila in oaco ion* ol your Mn. 
w* oil*/ on* ol lb* moot compiata 
tm*t of rotf*ctori*a avarfabl* to Via 
Portland cement mdualry

NAACO tolraclory lasaatcher* ara 
not ratling on itioi* achievement* Now 
combination* ol <*traclory malarial* 
a/a Nog developed m a conimmog 
program lo heap NAACO number one 
In quebly

lai our a*r> ralraciory angmatri harp 
you aalad ih# moat auitabl* NAACO 
product* lor your particular kiln. I«d 
oparaiing procadwraa raw mattnaia. 
and and products W* can nalp you 
koop your k«ln running longer between 
ralroctory-raiaiad oulago*

Dry Process Kiln

NARCO REFRACTORY 
SELECTOR CHART 
FOR ROTARY S

Mi

CEMENT KILNS 2
Fiom lead and to note ring, any kiln 

can ba Imod with Ih* right NAACO 
ttiraootv shape* or caaitbla* to fully 
proiacl in* alrwctura. product mor* 
ctmani with lata downtime lor rolrtctory 
rapaira and us# praciou* fuel at mastmum 
ifu aMicrancy.

The comptata lino ol NAACO malarial* 
lor comani kiln* i* daaertbad m vartoua 
ttciion* oI (twa catalog Indaa laba will 
help you turn quickly to tho aelacbOn* 
that ate racommondad tonaby-ion* on 
that# kiln diagram*.

For tpocrllc rocommondanon* and 
•n*w*ra to apacial quothon*. ptaaaa cab 
ua or you/ NAACO a*tot/**rvic* angina*/

Wet Process Kiln
nm a

Mere* NC Mvtw *tO NnalU

I

Cm w»«u *»«•

*M*»»
OklMt

HeM* no
HV«« II

tolMNIII

nwM*aa*N-c nwiv/ao Mil fl
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|CWMW NweeMwW 91

tCeur



>'KSKitl< tttUUAlN KUiP KAtJTUKiilib UU. UliUiVUiJbHlNiJ, v 1U 44114
DIVISION OF BLTRA CORPORATION

PLANT 50 MANIFEST , Kjo Hncl2l71 
NUMBER NUMBER J \U.

SHrP TO

NAME

Address

code

1023 Main Street 
Sharpsburg

YEAGER/BREMANS
H. R. Curry Cb.f Inc.
1023 Main Street 
Pittsburgh* Pa. 15215

NAME

ADDRESS

requested Hold for Release by Pittsburgh Office

ROUTE VIA

SOLD TO
CUST. NO.

cm

B. McLean 
Pgh.

TERM Si

NET It DAT*

OATE ENTERED

2/25/71

CUST. ORDER NO.

HRC-2-71

CUST. REQ. NO. CUST. ORDER DATED

PRICES ARE F.O.B.

-Curwfmsvii i f
SHIPPED FROM

PA.
NET WEIGHT FREIGHT RATE DATE OF SHIPMENT

MINIMUM WEIGHT PRICES | 1
INCLUDE
freight 1----->

COL TOTAL EQUIV. TONS DATE/RELEASE NO.
SHIPPED

REQUESTED CAR NO. OR
ROUTING B/L NO.

QUANT

ORDERED

ITT

SHIPPED

SR

NO.
AM® . DESCRIPTION OUR

NAME i SIZE DWO. NO.
WEIGHT

PER
JPIECE

TOTAL
WEIGHT

EOUIV.
PER

PIECE

TOTAL

EQUIV.
BASE XEXTRA PRICE JNIT AMOUNT

38cr ALSBT (Wet) in 200# (3°p/llei S 9,0000 16s. l6S.Of■ 1 Ml INT
, 12,000# NARCOSPAR in 100# Boxes

r------ *
2,0000 1 10. 110.Of •NT

i 000# SHUR-RAM in 100# Boxes 2'0000 100. 100.Of •NT
J -,000# AEROCAST L in 50# Bags 8,0000 122. 122.Of )NT
s. 7 ^Of, AEROGUN in 25# Bags (1 Pallet ) 7^00 195. 19^0( >NT

NARCO STAZ-ON in 50# Bags 13 Pallet 3) 1,1500 192. 192; OC »NT
7 12,000# NARCOCAST #32 in 100# Bags 2,0000 203. 203. Of 'NT
R. E )UIV. 1^7^94
9.

to.

II
l B--------- J JR

Xf »n i*^ hItSfrft;•' ‘ • . >;■’ . -_____ l E

|o/c (9 PALLETS 
TYPE NO. TERR. CREDIT 'WREB* "i-Ybrna shiV£In

Inc.
cct Sales (2)

Curwensville (2)
H. R. Curry

G-39
2-S 1-5 1-S

C/A

15215 REMARKS:

Delivery hours BtOO A.M. to 4»00 P.M.



NORTH AFRICAN REFRACTORIES CO. CLEVELAND, O..1O 44114
DIVISION OF ELTRA CORPORATION PLANT 50 MANIFEST No. HRClo-71

PALLETS 
, TYPE NO. TERR. CREDIT INVOICES

PRICED

G-39 3-s 1-S 1-S
C/A

SHIP TO

NAME

ADDRESS

CODE

ROUTE VIA

SOLO TO
CUST. NO.

CSO
NAME

a*-«ress

0. . REQUESTED

H. R. Curry Conpany, Inc.
1023 Haiti Street - Sharpaburg 
Pittsburgh, Pa. 15215

YEAGER
H. R, Curry Company, Inc.
1023 Main Street - Sharpaburg 
Pittsburgh, Pa. 15215

f cci Sales (2)
Curvenavilie (2) 
Pgh.
Curry
FJL.

AS Soon As Possible
TERM Si

'LESS REG
date enterep

3/3?

CUST. ORDER NO.

HRC10-71
PRICES ARE F.0.0. |"SHIPPED PROM

CURWENSVILLC.PA.
MINIMUM WEIGHT

26m 7•20NT
PRICES
INCLUDE'
FREIGHT □

CUST. REQ. NO.

NET WEICHT

CONSIGNMENT 
ACCOUNT..

FREIGHT RATE

PPD COL TOTAL
SHIPPED

CUST. OROER DATE0

DATE OF SHIPMENT

♦" EQUIV. TONS DATE/RELEASE NO.

REQUESTED CAR NO. OR

^ OU ANT 

ORDERED

ITT*

SHIPPED

BR

NO.

*N0 DESCRIPTION OUR
NAME SIZE OWG. NO.

WEIGHT
PER

PIECE

TOTAL

WEIGHT

EOUIV,
PER

PIECE

TOTAL
»'•

EOUIV.
BASE X EXTRA PRICE jNir AMOUNT

i- 2 nnrfi Narcocast - 100/ bags - on 1 pallet 3 oon/ 170. 13 n 1 nr INT
QQQfc Narcocast ES Coarse - 100/ bags - 1 pall it 3 oocy/ HO. 130.0( INT

Narcocrote - 100/ bags - on 1 pallet 2 nonjl
J

1QO.

J

1 QO.O( INT
1. 1 6nqp Alsot (vet) - 200/ drums - on 1 pallet •

■ r 7J.

1 6noli 165! 165. Of INT
f>off Alsst (vot) - 15/ cans - in 1 carton 60/ 250.

l iv *
250. Of 'NT

1-3,-QOttfl ' \ • Narcocast 60 - 100/ bfigs - on 1 pallet 3 000/ 173. 173.0( 'NTJ 7
f. 2/400? Alsst (wet) - 100/ drums - on 1 pallet 2 /ion// HO. 170.Of 'NT
1. 1,0^0! Staz-on - 50/ togs - on 1 pallet 1 050/ 1Q2. 1Q2.0( 'NT
k a^6 Crescent SM 9" Strt, 2\” series - 1 pall it * r.oo 456 205. 205.0( M
l 2;280 * Croscsnt DP 9" Strt, 2$" series - 5 pall its 1 .no 2 ?8n no 205.OC M

\FT. Block Insulation - 2x6x36” - on 1 pallot .29BD ,F

t0 Orosoont DP Sq, fidgs Tils « 4x12x24" 1.3? 23 1Q2. 1 1 ^
4.70

'... • 1 • - '

REMARKS:

Delivery Hours - 8i30 A.H. to 4t00 P.H.

BILLING DEPARTMENT:
ALLOW THE FOLLOWING DISCOUNT:. .
17^ ON SPECIALTIES 
15$ ON CRESCENT.

DISTRIBUTED BY

H.R. CURRY CO., INC.
1023 MAIN ST.

SIIAR^'C’JFG. FOIL. PA. 15215
r: vc;-.;;



DIVISION OK ELTRA CORPORATION PLANT MANII

SHIP TO

NAME

Address

cooe

cm

5/C s

ROUTE VIA

SOLD TO
CUST. NO.

nm
NAME

ADDRESS

SQUESTEO

H. R, Curry Company, Inc. 
1023 Main Street 
Sharpaburg.: Penna,

YEAGER TRUCKING

H, R. Curry Company,•Inc, ; 
1023 Main Street 
Pittsburgh, Pa, 15215 '

ASAP

i/ cci Sales (2)
Curvensvillo (2) 
Pgh.
Curry
FJL.

1 PALtSMA TYPE NO. TCltn. CffCOIT 'WSSiS*

G-39 2-S 1-S
C/A

REMARKS:
CONF. TO VONOA MORGAN DO NOT DUP.

3ElY HRS.8:30AM TO 4:00PM.
TAKE EXTRA PRECAUTIONS SO THAT BAGGED 
MATERIAL IS NOf DAMGE0IN SHIPMENT.

.-RMSi DATE ENT^ED, !f, CUST. ORDER NO. dUST. REQ. NO. CUST. ORDER DATED.LbS.ntbUL
o-tscmvT

NT ‘V'-P 
4/16/71 HRC17-71

CONS
ACCC$TNT

PRICES ARE F.O.D.

iURWENSVll j F I
■ SHIPPED FROM
'A,

NET WEIGHT FREIGHT RATE DATE OF SHIPMENT

4/S9/7/
MINIMUM WEIGHT PRICES 1 1

INCLUDE 1 •
FREIGHT 1----- 1

cot TOTAL 9" EOUIV. TONS DATE/REL EASE.NO.
SHIPPEO

REQUESTED CAR NO. OR
ROUTING B/L NO.

1-S

BILLING:
ALLOW THE FOLLOWING DISCOUNTS.
SPECIALTIES 17%
CRESCENT I

STAZ-ON 1056

OUANT

ORDERED
ITT

SHIPPEO
BR

NO.
ANB DESCRIPTION OUR

NAME SIZE OWG. NO.
WEIGHT

PER
PIECE

TOTAL
WEIGHT

EOUIV.
PER

PIECE

TOTAL
»"

EOUIV.
BASE XEXTRA PRICE UNIT AMOUNT

114 Croacont Sq. ■EdgojTilo - 2$x9xl8” - 1 pal Let 1-on 4^h 192. 75 1 .34 FA
9(L

Crescont DP'Sjwcl'^Skou T-7478 - 1 pallet
2Sd no QO 1 .03 FA

S»' Crescont DP ;>'l Wodgo, 2$" sorioa - 1 pall at b 0 >116 20s. 205.OC M
,-w.PW •

Narco 71 Strt. 9x9x2$" { ,
2.00 100 27s. 55 •tf53 FA 1

60 pee . Narco 71 //I Wodgo 9x9x2$” )
?.nn i?n no ss ,853 FA

jm_____ Croacont DP 13$x4$x2$ Strt - 1 pallet 1 .so /|S6 1 Q2.
--- 5T7----

40
—“vj 

./\m FA
noon Alsot (not) 200ft - on 2 pallets

•1 ■ ir**
3?or>t

/
I^S.

■*r ij
105. nr NT 1

tocxv/ . Shnr-Raa 100.7 - on 1 pallot 3000^ 100. ion.nr NT
10*50# Staz-on 50<? - on 1 pallot i05Ctf 192. 192.0C NT
2280 per * Croccont DP 9" Strt. 2$" Gorioa - 5 pallc ta 1 nn 2280 205. 205.OC M

Ff) 11 \/ /pft?

■ . • - . . • U —



NORTH AMERICAN REFRACTORIES CO.
DIVISION OF ELTRA CORPORATION 

CLEVELAND. OHIO 44114

ffiSALESORDEJT -

plant CUBMENSVILLE 1.^:1
CUSTOM!!

MO ROUTE VIA Ml O* 
h i>o»no

Nonet o* 
smmmimt CODE 6/C | TERRITORY CREDIT | £££“ ftiMMiii

: £37 TEASER IS 73 G—39
: i
HSCX9-71.



L

...shipping DATESi - AS SOON AS POSSIBLE

_V-

3sa
^OKiTE'eHTEREDM ^WaKCUSIOMEKORDEIl NOiSS«- cusnitoTMO; «?«2i2SSEa~ •*M®H!EI«EQU£5T10 ROUT1N&:. I*. K LEASED AXS^
'7/20/TITt HRC47-7L«rCONSIGN? ENT'INI ENTOHT 'T /13/71 ^ • •'-/ . . cifiSbrfc.
ffiei£ASENQp j^gj^TERMS^ffi gaSy PRlgS’ARL I .UJjW.l W

1 .. I ' 1 a* “'■■ * “ ( i5m

(OUltf.mnra

^ -i-f* - «o*t 6*oqen^;^^4^. ;.^*ai

u J„-W 482
*.!s

V912 v 
,r v4800# 
„ .3000# 
,, 1050#

9X4-1/2X2-1/2
• -f~ 552 DO X DO X-#25PLI.TC1 J
f % at at 09 DP - -' DP #1SPLITC1>
to - 200 DO DO FEATHEREDGE. Cl>
II - 250 DO . - DO #2 VEDGE C
ta 516 -DO ' . DO #1 VEDGE (1)
13. v ' .25.; CRESCENT 3X12X24 SQ.EDGE.TILEC

CRESCENT DP 9X4-I/2X2-I/2 #1 ARCH
:Y*$:;:V ' :v.ici>
; » ’■ -7 •-•:'DO ■'■■- ; 'ST»"i-- ■ ■ C2X
ASSET CWET>IN 100#DMHS* " C2>
NARCOCAST IN 100# BAGS Cl>
STAZ-ON IN 50# BAGS * S Cl>

•♦ >. . -'*• ~w..^ »» “j -r* -T- — ,* r- >. -.-w»»vr-s ,*
CONF.OBDEH. DO' NOT'. DOP*TAKE 'EXTRA. PRECAUTIONS SOT- THAT' BAGGED MATERIALS^

: IS NOT DAMAGED. IN SHIPMENT* ''*• ** ' 3§Sj
DELT HOURS 8r30AM TO' ^ •; .- - -v • . ‘ - 5383

• - ■■ - •-.; • • St- • '. • •"■■ "'%?&■■■'*■ ■ -z^'+Z- ■ Z ■• r Cr.: ■. ~ .■• •
BILLINGt SPECIALTIES 17X COMM• J-“N ARCO 71 IOX COMMX CRESCENT DP )5X

:r.- ;•• - ' ■ - sales dept, .. •.■■-.'■ Y~ ■>■ ■ vsr- -
V.; ~ :" ; ‘ * -.- . v.vj£

♦THIS ITEM WILL NOT BE HANDLED OK 
CONSIGNMENT FRT-IS INCLUDED IN 

.THE PRICES*

1*00
1.00

TOTAL

-V« »

CV-_<£
— *

275* 275.00 K*
£•»- neM:300 vnDOl\ C5Si r-VB 53^ E&- 

" "£00i ?«£ &853&
P**«tam£3gg0|

205^00 tf3
205.00 K 4
205.00 |M *
205.00 
205.00 IM 
205.00 a,i*. 

3.52 EflX

205^QO~k.i
205.00 6fc# 
180.00? WE. 
130.00? ST^
192.00 |NT

' v£
10504' 192. 
5273



c
c

c

c

(

OUANfltY
otowo

6, 000# 
200^’ 

318, 000# 
..-1,050#

^ „ 912
2,100

out
owe *o

NARC0CA5T E.S. FINE, 100# BAGS 
LOlv II, IN 50# BAGS 
SHUR RAM PLASTIC, 100# CARTONS 
NARCO STAZ-ON IN 50# BAGS 
CRESCENT 9X4-1/2X2-1/2 STS 
NA-26 IFB 9X4-1/2X2-1/2 STS

SPECIAL INSTRUCTIONS

tounrmnta

1.00
1.00
T/EO

0000#
200#

118000#
1050#
912

2100
3012

130.
145;
105.
192.

205.
376.

30

130.00UT 
145.00! IT
105.00 JT 

*192.003 IT
205.00 M. 

*■378.00 M

■

/'A

SHIPPED ON MANIFEST 50-9906. DO NOT DUP.
TAKE EXTRA? PRECAUTION SO THAT BAGGED MATE IS NOT DAMAGED IN SHIPT. 
RECVD HRS 3:30 AM TO-4:00 PM. ................ . ^ jW

BILLING: 172 COMM. ON SPECS; 152 C08EJ. ON CRESCENT; EBB 102 BSSCI 
ON S-TAC^ON NOT-OONSIuXMENX; 102 DISC IFB NOT CONSIGNMENT

it Jjn OATE 10/ 1 TIME

SALES DEPARTMENT

A



ZM TEE CIRCUIT COURT OF KANAWHA COUNTY, WE8T VIRGINIA

IN RE: ASBESTOS III 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'S ANSWERS TO PLAINTIFFS' JOINT 

INTERROGATORIES AND REQUEST FOR PRODUCTION OF DOCUMENTS CONCERNING 

PRODUCT IDENTIFICATION TO ALL DEFENDANTS 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. O. 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 Plaintiffs

in a properly stamped and addressed envelope this day of June,

1993.

JpsephS.Beeson
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GLOSSARY OF TERMS RELATING 

TO REFRACTORIES

AURASION OF REFRACTORIES Wranni away of refractory 
iiiifiifri liy (hr kounni art ion of moving solids

ABUTMENT Tlir structural portion of a furnace which with­
stands the thrust of an arch.

ACID REFRACTORIES Refractories containing a lulislanlial 
mnnnnl of uiuniiitMiicd silica winch, when heated, may react 
chemically with basic refractuiirs. slags nr fluaes

AIR SET The prn|*riy of a material in develop high strength 
whrri dried, mi eaumplr lieing air setting mortars. iNot tn he 
confused with hydraulic set *

AMERICAN BOND Bnckwork m which stretcher courses are 
the principal iiortioii, with headers laid every 5th, Mb, or 7lh 
course

AUGER MACHINE A mnrhinr for eatrudmg moist clay through 
a die hy means of a revolving screw or auger.

BACK As applied to an arch, the outer or upper surface

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

BASIC REFRACTORIES Refractories whose major constituent 
is either lime or magnesia and which, when heated, may react 
chemically with acid refractories, slags or fluics

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

BAT A broken burned brick or shape

BATTER To reduce the width of brickwork with succeeding 
courses.

BLOATING Swelling of a refractory when in the thermo plastic 
slate, caused hy lnn|>eraturcs in eacrts of that for which the 
material is intended, an esceplion being the use of this property 
in one tyi* of ladle brick. (See also Secondary Eipaniion.i

BULLNOSE BRICK See Jamb Brick.

BURN The degree lo which Ihe bond and other necessary physical 
and chemical properties of a refractory have been developed 
during manufacture by heat treatment in a kiln.


