
20TH CENTURY BUILDING 
MATERIALS 



Timeline 

 Post-Civil War to World War I  (1870-1914) 
 Traditional building materials (stone, brick, wood, 

metals), combined and used in new ways 
 Faith in science and technology to solve problems 

 Creation of technical societies for standards and 
testing of building materials 
 1894:  Underwriters Electrical Bureau, now 

Underwriters Laboratory (UL) 
 1896:  National Fire Protection Association (NFPA) 
 1898:  American Society for Testing Materials 

(ASTM), now American Society for Testing and 
Materials International  (ASTMI) 
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 1893:  Columbia Exposition’s Palace of Electricity  
contained a mass of criss-crossing wires in a highly-
combustible structure built of wood and staff 

 Insurers for the Exposition refused to cover it, 
threatening to delay the start of the Exposition 

 William Henry Merrill, a respected Boston electrician, 
inspected the electrical installations and pronounced 
them safe (they were), so fire insurance extended to 
the Exposition 

Underwriters Laboratories Inc. 

Presenter
Presentation Notes
William Henry Merrill was a respected Boston electrician.  All the buildings in the Court of Honor were constructed of staff.
Staff:  invented in France c. 1876.  Combination of Plaster of Paris, cement, glycerin, dextrine mixed with water.
Cast in molds lined with hemp or jute fiber.  Usually ½” thick, off-white in color.  Cast to resemble cut stone, rock, faced stone, any masonry.
Can be bent, sawed, bored, nailed.  Impervious to water.  Can be reinforced with concrete for strength 

http://hermes-images.aggrego.com/W1siZiIsImltYWdlcy93b3JsZF8yMF9pLVdLUC0xMDE4MjAxMy5qcGciXSxbInAiLCJjb252ZXJ0IiwiLXJlc2l6ZSA3NzB4NDAwIC1zdHJpcCArcmVwYWdlIl1d?sha=1dad7960
 




 Merrill was besieged by companies across the 
country to inspect their buildings for fire safety 

 1894:  Merrill founded the Underwriters Electrical 
Bureau.  First product tested on March 24, 1894:  
noncombustible insulation material for Frank R. 
Shields of MIT, who was testing rubber compounds 
that could be used to insulate electrical wiring 

 1901:  changed name to Underwriters Laboratories, 
Inc. 
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Presentation Notes
The Electrical World, A Review of Current Progress in Electricity and Its Practical Applications.  Volume LXII, July 5-December 27, 1913.  McGraw Publishing Company, Inc., New York City.  Page 385.



 1903:  Published first Standard for 
Safety:   tin-clad fire doors 

 1905:  UL certified multi-colored 
Christmas lights and a fire 
extinguisher 

 1913:  first fire test of building wall 
construction:  2”x4” wood studs with 
gypsum paneling 

Presenter
Presentation Notes
In 2009, almost 85,000 product evaluations were conducted by the UL.
First certified fire extinguisher used a chemical foam extinguisher based on carbon dioxide gas.
image; http://www.absoluteastronomy.com/topics/Fire_extinguisher, an early (ca. 1910) Pyrene Mfg. Co. of Delaware fire extinguisher

 




 1870s-1900:  Exploration of ways to control 
fire loss 
 1872:  First sprinkler system patented--

spraying water on a fire through a pipe with 
holes to control fires in large textile mills 
 Invention of electricity and lack of electrical 

safety standards led to even more fires  
 1895:  Five different approved rules for 

electrical installations in the U.S.  confusion 
and controversy 

 

Presenter
Presentation Notes
1871—Great Chicago Fire
On August 11, 1874, U.S. patent No. 154,076 was obtained by Henry S. Parmelee of New Haven, Connecticut for a sprinkler head, today referred to more simply as a sprinkler.  
In 1881, ". . . there were 65 installations of electric lighting in the mills insured by the Manufacturers' Mutual Insurance Companies of New England which were followed by 23 fires in six months, presenting a most hazardous and alarming condition of affairs.”
By the end of 1895, there were five different recognized standards in the United States that addressed the safe use of electrical equipment.
Five different codes meant five different sets of rules for making an electrical installation.  This, of course, created significant confusion and controversy. 



 
 1896:  NFPA formed 
 1897:  NFPA published first 

National Electrical Code 
 Now published every three years 
 The current code is 2011 
 Early standard for installation 

of fire sprinkler systems 
 While Underwriters 

Laboratories focused on 
testing, NFPA focused on 
codes and standards  

Presenter
Presentation Notes
Something had to be done to produce a national code on a national scale.  NFPA formed in 1896
Whereas Underwriters Laboratories focused on testing, the NFPA focused on codes and standards.



Grinnell Sprinkler System installed in 
1939 in Rebekah Scott Hall, Agnes Scott 
College, Decatur, GA 

Presenter
Presentation Notes
Ad from Everybody’s Magazine, Vol. 34, January-June 1916 (New York:  The Ridgeway Company, Publishers, 1916),  pp. 45-46 
Ca. 1977 photo from ASC Archives.
 The first automatic fire sprinkler head was patented by Henry Parmalee in 1884.  Frederick Grinnell, an engineer working for Parmalee, patented his own sprinkler in 1882.  By 1890, he had developed the glass sprinkler head, which is basically the same head in use today. In 1892, he formed the General Fire Extinguisher Company, re-named the Grinnell Fire Protection Company after his death in 1919.  SimplexGrinnell is today a subsidiary of Tyco, which still specializes in (among other things) fire protection systems.




 1878:  Dr. Charles Dudley of the Pennsylvania Railroad 
reported on best steel formulation for rails; requested 
steel companies meet this standard; they were 
outraged and refused to comply 

 Dudley sought constructive dialogue between the 
suppliers and the customers 

 1898:  American Society for Testing Materials (ASTM) 
 1901:  1st standard (for steel rails) issued; standards for 

structural steel for bridges also  approved                                    
 1910:  1st book of standards published;   committees on 

cement and petroleum were formed 

Presenter
Presentation Notes
Founded in 1846, the Pennsylvania Railroad (PRR) was the largest RR by traffic and revenue in the US by the early 1900s; at one time was the largest publicly traded corporation in the world. 
Dudley said that “a good specification needs both the knowledge of the product’s behavior during manufacture and knowledge of those who know its behavior while in service.”
1961 name changed to American Society for Testing and Materials, demonstrating that ASTM was devoted to the development of standard material specifications, not only standard test methods
2001:  name changed to American Society for Testing and Materials International  



Timeline continued 

 World War I  
 Brought standardization to the building trades 
 1916:  American  Engineering Standards Committee 

formed.  It became American National Standards 
Institute (ANSI) in 1969. 
 In its first ten years, AESC approved national 

standards in the fields of mining, electrical and 
mechanical engineering, construction, and 
highway traffic 



Timeline continued 
 Post-World War I:  Increased  use of 

plywood, laminated glass, plastics 
(Bakelite), resin laminates                          
(Micarta, Formica)  

Presenter
Presentation Notes
Bakelite or polyoxybenzylmethylenglycolanhydride, is an early plastic. Leo Hendrik Baekeland, a Belgian-American chemist working in New York applied for The “Heat and Pressure Patent” on July 14th, 1907. The name Bakelite was originally a brand – trademark name, but it’s become a generic term for all phenolic resin products. General Bakelite Company sold resin to companies such as Westinghouse.  “Material of a Thousand Uses”
Resin in the most specific use of the term is a hydrocarbon secretion of many plants, particularly coniferous trees. Resins are valued for their chemical properties and associated uses, such as the production of varnishes and adhesives. Other liquid compounds found in plants or exuded by plants, such as sap, latex, or mucilage, are sometimes confused with resin, but are not chemically the same. The word "resin" has been applied in the modern world to nearly any component of a liquid that will set into a hard lacquer or enamel-like finish; e.g., synthetic resins.
1927 Bell Telephone Company produced a Bakelite telephone that combined the receiver and speaker into one unit, revolutionizing the telecommunications industry; by the 1930s the candlestick telephone was out of production; http://www.celluloidforever.co/BakeliteandCatalin.html
Micarta, developed by Westinghouse in 1910; a composite of linen or paper fabric impregnated with resins under heat and pressure to produce a laminate.  Largest and first use was in electrical insulation for power generating and distribution equipment. Decorative uses:  knife and gun handles, guitar fingerboards, pool cues.  Ad in July 1928 Aviation magazion; http://www.notplanejane.com/micarta.htm
Two Westinghouse engineers left in 1913 and formed their own company, the Formica Insulation Company of Cincinnati.  “For mica”—their laminate could be used as a substitute for mica, useful as an electric insulator.  Formica was created by impregnating fibrous sheets with phenol formaldehyde resin. From the Shipbuilder and Marine Engine-Builder commemorative issue for the Queen Mary's maiden voyage on May 27, 1936; http://www.flickr.com/photos/23624593@N07/2402466538/

 
 




Other uses 
of Bakelite 

Presenter
Presentation Notes
http://archive.org/stream/No.639GeneralCatalogueOfBuildersPlumbersMaterials/TheIronMarbleCo.Ltd.Cca593511#page/n255/mode/2up
The Iron and Marble Company, Ltd. (Bristol, UK), Catalogue 639, General Builder’s Ironmongery, etc. April, 1936, pages 202-203.




Timeline continued 

 1920s:  Economic expansion   
 In the 1920s, mass-production technologies fueled 

enormous growth in many product lines, including 
appliances, telephones, rubber tires, chemicals, and 
electrical equipment 

 Concerns about insulation  use of asbestos 
 Concerns about  noise abatement  use of 

perforated tiles   
 Use of electricity widespread in urban areas 
 1910-1920s period of formation of many national 

associations for building materials, and building trade 
companies 



Timeline continued 
 1930s:  The Great Depression    
 Consolidation of many small businesses 
 End of many materials in production since 1870 

 World War II:  Watershed for use of modern 
synthetic materials due to shortage of 
traditional building materials, especially 
lumber, needed for the war effort 
 Post-World War II:   
 Huge demand for housing + shortage of cured 

lumber   
 Structural problems when build with green lumber 

Presenter
Presentation Notes
The Great Depression of the 1930s marked a difficult period as ASTM’s membership and income fell significantly for the first time in the organization’s history. Depression-related problems did not prevent new industries from availing themselves of ASTM’s consensus process. One of the most important new committees formed during the 1930s was D-20 on Plastics which evolved out of an ASTM symposium held in 1937. D-20 quickly evolved into one of the organization’s most active committees and included representatives of DuPont, General Electric’s plastics department, and other industry leaders.
The trends of the 1930s—advances in test methods, close cooperation between government and industry, and mass production techniques—converged during World War II, when ASTM joined the industrial mobilization effort.



Timeline continued 

 Post World War II continued:  
 New technologies and materials to build 

homes more quickly and inexpensively 
 Gypsum board and asbestos siding began to 

be used in large quantities 
 



METALS 



Metals 
Early 20th century:  development of two new 

metal technologies: 
1. Extruded metals 
 Extrusion process for metal first developed in 

the 1700s 
 Hydraulic extrusion press developed by 1900 

2. Manufacture of metal alloys 
 Many developed after the Civil War 
 Came into common use after 1900 



Nickel Silver (contains no silver) 
 Also called German silver, white metal, white brass 
 Alloy of 75% copper, 20% nickel, and 5% zinc 
 Silver-white color, easily worked, highly resistant to 

corrosion, takes a high-luster finish 
 First produced by Chinese, imported to England in 

1600s 
 By early 1800s, produced in England, Germany 
 Early uses  
 Decorative:  fireplace screens, candleholders 
 Used by Native Americans in 1800s for jewelry, horse 

hardware 
 Base for silver/nickel plating of plumbing fixtures, 

hardware, keys 
 

Presenter
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Sometimes tin is added



Nickel Silver continued 
 In 1920s used structurally and decoratively;  

ideal for Art Deco, Streamline Moderne styles 
 Ductile, hard, moderately strong 
 Cast, forged, rolled, drawn, extruded, machined 
 Other uses: 
 Ventilation grilles, monumental water foundations  
 To separate sections of terrazzo flooring 
 Extruded forms for storefronts 
 Rolled, pressed, cast doors and spandrels 

 



Goelet Building, 
1932, New York 

City (E. H. 
Faile),                   

Nickel silver 
entrance in the 
Art Deco style 



Monel™ 

 Registered trademark, alloy of approximately 
1/3 copper and 2/3 nickel 
 Small amounts of iron, manganese, silicon, and 

carbon added 
 Process for manufacture discovered in 1907 
 Harder to work than iron 
 Can be forged, cast, welded, annealed, 

soldered, brazed, spun and drawn 
 Cannot be extruded 



Monel continued 
 Used from 1909 — mid-1950s for roofing, 

heat and ventilation ducts, flashing, gutters, 
downspouts, lighting fixtures, and as 
ornamentation 
 Often used for sinks instead of porcelain or 

copper because it was lightweight, durable, 
and “more sanitary” 
 Stronger than steel, readily fabricated, low 

coefficient of thermal expansion so it resists 
fatigue cracking, unsurpassed corrosion 
resistance, expensive 



1928 Apartment building at 3 
East 84th Street , New York City 

(Howells & Hood); cast    
Monel door panels 

1927 catalog, John Trageser 
Steam Copper Works 



Nickel silver & Monel 
Preservation 
 Nickel silver resists corrosion; forms soft brown 

or greenish patina outdoors 
 Monel oxidizes to silver-gray or greenish-

brown protective patina 
 Both used indoors can be cleaned with non-

ionic detergent and natural-bristle brushes 
 Cleaning of outdoor nickel silver or Monel can 

remove patina, texture, finish 
 Clean only for a good reason 

Presenter
Presentation Notes
Non-ionic Detergents (e.g., Photo Flo - a Kodak product): Non-ionic detergents are often recommended for cleaning historic stone and metal. They are electrically neutral cleaning agents that do not contain or contribute to the formation of soluble salts. They provide better wetting of the masonry surface and, therefore, successfully facilitate the removal of general soiling.  They decrease water-surface tension and minimize water marks and streaks to promote faster and more uniform drying.  Non-ionic detergents are available from conservation, janitorial, and photographic suppliers. A suggested cleaning solution is one ounce non-ionic detergent to 5 gallons water.
“Non-ionic detergents:  a class of synthetic detergents in which the molecules do not ionize in aqueous solutions.”
“A cleanser that acts by depressing the surface tension of water but does not ionize.”�



Nickel silver & Monel 
Preservation continued 
 White metals difficult to distinguish:  nickel, 

nickel silver, Monel, stainless steel, aluminum.  
Only a metallurgist, chemist, or metal 
conservator should do testing 
 For Monel roofing and sheathing, use only 

fasteners and nails of Monel or nickel alloys to 
prevent galvanic corrosion 
 Replating by a professional can be done when 

surface has worn away or been damaged   



Aluminum 

 One of most abundant metallic                  
elements near the earth’s surface 

 Occurs naturally as the compound             
bauxite 

 1825:  Metallic aluminum successfully 
extracted from bauxite 

 1852:  One pound cost $545.00 
 1855 exhibit in Paris displayed small bars of 

aluminum alongside crown jewels of France 
 

 

Presenter
Presentation Notes
Expensive aluminum baby rattle of Napoleon III (1808-1873)—president of the Second French Republic and emperor of the Second French Empire.  Nephew of Napoleon I.



Aluminum Cap on the Washington 
Monument — 1st architectural use of 
aluminum in the U.S.  
 



Setting the 
capstone on the 
Washington 
Monument 

100-ounce cast 
aluminum, 9” tall 
cap set in place 
December 6, 1884. 

Harper’s Weekly, Vol. 
XXVIII, No. 1461, 
December 20, 1884, p. 
839, 

Presenter
Presentation Notes
The 9” tall pyramid of aluminum to be set on top of the Washington Monument’s obelisk cost $225 then; about $4000 today.  It weighed 100 ounces, a cost of $640 per pound.  Before installation, it was on display in the front window at Tiffany’s in New York.



Aluminum continued 
 1886:  New electrolytic process developed by 

Charles Martin Hall; patented in 1889 
 1888:  Pittsburgh Reduction Company formed 

(today ALCOA — Aluminum Company of 
America) 

 1892:  cost had dropped to 57¢ per pound, but 
still 5 times more expensive than copper 

 1893:  Monadnock Building in Chicago 
(Burnham and Root) one of first to use cast 
aluminum stairs, railing, elevators 

 1902-1904:  Rhodes Hall aluminum                    
ceiling glazed to look like gold leaf 
 
 

Presenter
Presentation Notes
Image; http://www.georgiatrust.org/historic_sites/rhodeshall/history.php



Monadnock Building 
staircase—aluminum 
stringers, newel posts, 

decorative panels  



Aluminum continued 
 Wright Brothers’ plane engine at Kitty Hawk 

made of aluminum 
 World War I 
 Used in airplanes because light and strong 
 Germans developed Duralumin (aluminum alloy) for 

use in Zeppelins 
 By 1920s:  used for Art Deco and Streamline 

Moderne decorative detailing, doors, windows, 
trim, signs, grilles, spires, handrails, spandrels 
 1930 Chrysler Building - pressed sheet                                        

aluminum spandrel panels set into the                                        
masonry (William Van Alen, New York City)  

Presenter
Presentation Notes
Post WWI, Alcoa knew it would have to invest more in research. Francis C. Frary – a brilliant scientist who had achievements in chemistry, chemical engineering and metallurgy – was hired, and started in December 1918. He was responsible for improving the Hall Process from 97.75% pure aluminum to 99.99% pure.
http://www.alcoa.com/usa/en/alcoa_usa/history.asp



WWI planes with aluminum 
components 

Duralumin zeppelin 

Aluminum spandrels on the 
Chrysler Building, NYC 

http://www.alcoa.com/global/en/about_alcoa/time_machine/time_machine_html.asp
http://www.alcoa.com/global/en/about_alcoa/time_machine/time_machine_html.asp


Folger Shakespeare Library, 1932, Washington, DC, 
(Paul Philippe Cret); aluminum alloy railing  



Seattle Art 
Museum, 1932 

(Charles Bebb & 
Carl Gould), cast 
aluminum grilles, 

entrance bay 



Aluminum continued 

 Aluminum could be shaped by most 
known metalworking methods 
 This quality led to increased usage:  

roofing, flashing, gutters, downspouts, 
wall panels, window mullions, window 
muntins and frames, storefront surrounds, 
interior trim and fixtures, sculptural figures 



Presenter
Presentation Notes
http://archive.org/stream/ExteriorLightingFixturesLampsPostsBracketsLanternsCastIron/CCA48872#page/n0/mode/2up
Exterior Lighting Fixtures, Smyser-Royer Company, Philadelphia & NY, Catalogue K, 1932



Aluminum continued 
 Post-World War II:  new processes, 

techniques for fabricating, working 
aluminum 
 Anodizing — build up natural aluminum oxide 

coating in electro-chemical  bath 
 Addition of dyes to color aluminum 
 Began to paint aluminum 
 Alloys and enamel-coating added to increase 

resistance to corrosion 
 New uses:  electrical wiring; plumbing 

pipes, heating, air conditioning 

Presenter
Presentation Notes
Anodizing is an electrolytic passivation process used to increase the thickness of the natural oxide layer on the surface of metal parts.
The process is called "anodizing" because the part to be treated forms the anode electrode of an electrical circuit. Anodizing increases corrosion resistance and wear resistance, and provides better adhesion for paint primers and glues than does bare metal. Anodic films can also be used for a number of cosmetic effects, either with thick porous coatings that can absorb dyes or with thin transparent coatings that add interference effects to reflected light.




Characteristics of Aluminum 

 Lightweight—about half the weight of iron, 
brass, copper 
 Workable 
 Takes a variety of finishes:  anodized, lacquer, 

paint, plating, chemical conversion coating, 
porcelain enamel 
 Highly resistant to most environmentally 

caused corrosion 
 Transparent aluminum oxide film forms on the 

surface 
 Alloys increase resistance to corrosion 



Characteristics of Aluminum 
continued 

 Non-magnetic 
 Thermal and electrical conductivity 

surpassed only by silver and copper 
 Alloys added to increase strength 



Deterioration of Aluminum 

 Corrosive agents break down natural oxide 
film 
 Sulfates (air pollution) 
 Dirt, especially moist soils 
 High humidity 
 Contact with concrete, mortar, plaster, wet or 

damp brickwork; wet wood 
 Acid-based chemicals used to clean masonry 
 Galvanic corrosion (especially copper) 



Conservation of Aluminum 

 Clean surface gently; apply watertight 
coating 
 Aluminum with applied surface treatment 

(enameled, anodized) much easier to clean 
and maintain 
 Unfinished, weathered aluminum 
 Cleaning will not remove surface pitting 
 Only abrasive refinishing will restore surface 

appearance 
 



Old Alcoa 
headquarters, Mellon 

Square, 1953, 
Pittsburgh, PA, 

(Harrison & 
Abramovitz); now the 

Regional Enterprise 
Tower 



New Alcoa headquarters, on the Allegheny 
River, 1998, Pittsburgh, PA (Design Alliance 

Architects).  Construction used 800,000 pounds 
of aluminum. 



U.S. Air Force Academy, 1962, Colorado Springs, 
CO (W. A. Netsch of Skidmore, Owings & Merrill) 

2500 tons of 
aluminum for 
exterior 
panels, 
windows, 
handrails, 
grills, and 17 
roof spires-- 
made of 100 
preformed 
tetrahedrons. 



Stainless Steel 

 Diverse group of metal alloys containing iron, 
nickel, and at least 11% chromium 
 Chromium alloy steels investigated as early as 

1821, but their corrosion resistance was not 
recognized until 1908 
 1920s-1930s:  Used for trim, ornament, railings, 

door hardware, elevator and entrance doors, 
light fixtures, furniture, signage, restaurant 
counters, equipment 
 More expensive than aluminum, but had 

negligible maintenance and replacement costs 



Chrysler Building, 
1930 , New York City 
(William Van Alen) ; 
stainless steel spire, 

dome, American 
eagles  

Presenter
Presentation Notes
Built for Walter P. Chrysler (1875-1940) founder of the Chrysler Corporation.
First building in the US to exceed 1000 feet in height, but the following year was eclipsed by the Empire State Building.
Building had stainless steel doors, storefronts, entrances, and the spire.
Eagles on the 60th floor are replicas of Chrysler hood ornaments.



1926 Chrysler 
radiator cap 

1924 Chrysler 
radiator cap 

Presenter
Presentation Notes
The corner ornaments on the 31st floor are replicas of Chrysler radiator caps—winged helmet of Mercury.
Image of 1926 radiator cap; http://www.imperialclub.com/Yr/1926/building/Cap.htm
Cap on building front view from below; http://untappedcities.com/newyork/2012/01/03/worlds-tallest-buildings-new-york-city-edition/
Cap on building side view from below; http://www.steverosenbach.com/blog/tag/1929-chrysler-radiator-cap/




1931 Empire State 
Building (Shreve, 
Lamb & Harmon, 

New York City) 
Stainless steel 

vertical trim 



Salem Oak 
Diner,      
ca. 1940, 
Salem, NJ; 
stainless 
steel  

Stainless Steel continued 

 Rigidized stainless steel produced in WWII 



 Quilted 
sheets used 
in diners for 
exterior and 
interior wall 
panels 
 

Presenter
Presentation Notes
http://www.kshs.org/kansapedia/valentine-diners-identifying/18732#littlechef
Valentines were small eight- to 12-seat diners with a limited menu, making them ideal for a one person operation. They made it possible to operate a business with very little capital.
These diners were manufactured in Wichita from the late 1930s into the mid-1970s. Sales of the buildings expanded nationwide, and soon Valentines were all over the United States. Many are still in use today.

Valentine diners are best described as small boxes. Definitely not fancy and not even particularly attractive, the little square-sided structures were designed to be easily moved on flatbed trucks. Inside, stools were placed around a counter, keeping the customers out of the work area. The early models had no booths, and the size and design of the diner depended on the type of business the owner operated; operators who were willing to provide curb service needed their pick-up window situated away from the cook and/or dishwasher.

It's possible to recognize a Valentine from the exterior, based on its model type. In its years of operation, Valentine produced not only several models of diners, but also prefabricated steel buildings for other uses, all related to the automobile and highway culture. The models represent attempts by the Valentine companies to adapt and bring in additional business.

BIG CHEF (interior pictured above):  A 1960s brochure shows it with 10 stools and a window for drive-in/carryout service. Large windows run across the front and one side, with quilted stainless steel panels below the windows. The roof slants down toward the back of the building.
On the interior the Big Chef had a stainless steel refrigerator; stainless steel mix cooler; stainless steel fry station; stainless steel sink; formica-topped stainless steel stand-up counter with cash register; L-shaped counter with stainless steel front and formica top; 



  
 Stainless steel framing important 

component of Miesian (Mies van der Rohe, 
1886-1969) glass curtain wall, characteristic 
of International style  

General Motors 
Technical 
Center, 1956, 
Warren, MI 
(Eero Saarinen) 

Presenter
Presentation Notes
http://farm1.static.flickr.com/112/305710396_c1693eab51.jpg



860-880 Lake 
Shore Drive, 
1949-51 (Mies 
van der Rohe, 
Chicago,IL). 
What he called 
“skin and bones” 
architecture. 

Presenter
Presentation Notes
http://en.wikipedia.org/wiki/Ludwig_Mies_van_der_Rohe#mediaviewer/File:860-880_Lake_Shore_Drive.jpg



Steel vs. Stainless Steel 

 Steel = iron with a controlled amount of 
carbon (usually < 1.7%) 
 Steel rusts! 
 Stainless steel = iron + nickel + chromium (at 

least 11%) 
 Stainless steel forms surface film of iron-

chromium oxide  resistance to corrosion 
and chemical attack 
 Stainless steel does not rust! 



Gateway Arch, 
1963-65, St. 
Louis, MO (Eero 
Saarinen) 

Interior is 
carbon steel; 
exterior is 
stainless steel. 

Presenter
Presentation Notes
Image:  http://upload.wikimedia.org/wikipedia/commons/3/30/Gateway_Arch_(distant_view).jpg
The old St. Louis riverfront was selected in 1935 as the site of a national monument to commemorate the westward expansion of the United States in the 19th century. An area of some 40 city blocks was purchased and all buildings were cleared, but because of World War II, further progress on the Memorial was halted.
In 1947 the Jefferson National Expansion Memorial Association, a group of public-spirited citizens, held a nationwide competition to obtain an appropriate design for the Memorial. The winner in the competition was the late Eero Saarinen, whose design was dominated by the now famous Gateway Arch.

The stainless-steel-faced Arch spans 630 feet between the outer faces of its triangular legs at ground level, and its top soars 630 feet into the sky. It takes the shape of an inverted catenary curve; a shape such as would be formed by a heavy chain hanging freely between two supports.
Each leg is an equilateral triangle with sides 54 feet long at ground level, tapering to 17 feet at the top. The legs have double walls of steel 3 feet apart at ground level and 7-3/4 inches apart above the 400-foot level. Up to the 300-foot mark the space between the walls is filled with reinforced concrete. Beyond that point steel stiffeners are used.
The double-walled, triangular sections were placed one on top of another and then welded inside and out to build the legs of the Arch. Sections ranged in height from 12 feet at the base to 8 feet for the two keystone sections. The complex engineering design and construction is completely hidden from view. All that can be seen is its sparkling stainless steel outside skin and inner skin of carbon steel, which combine to carry the gravity and wind loads to the ground. The Arch has no real structural skeleton. Its inner and outer steel skins, joined to form a composite structure, give it its strength and permanence.
Entrance to the Arch is from the underground George B. Hartzog, Jr. Visitor Center, located directly beneath it. Visitors are carried from the lobby level below to the observation platform at the top of the Arch by a unique conveyance system - a 40-passenger train made up of eight five-passenger capsules in each leg. Operating at the rate of 340 feet per min., the ride takes 10 minutes for the round trip. The observation platform is 65 feet by 7 feet, with plate-glass windows providing views in the east and west directions. There is also a conventional maintenance elevator in each leg as far as the 372-foot level, and stairways with 1,076 steps in each leg rise from the base to the top of the Arch. The elevators and stairways are for maintenance and emergency use only.
http://www.nps.gov/jeff/planyourvisit/materials-and-techniques.htm



Causes of Deterioration of 
Stainless Steel 

 Hydrochloric acid 
 Galvanic corrosion 
 Dirt buildup: 
 Keeps oxygen from reaching metal’s surface 
 Prevents formation of protective chromium oxide 

film 
 Reduces corrosion resistance 
 Warping from thermal expansion 



Conservation of Stainless 
Steel 
 Keep it clean 
 Warm water, mild detergent, soft cloths/sponges 
 No steel wool  pitting 

 Light scratches—use rubbing compound with 
a light abrasive 
 Heavy scratches 
 Grind the surface 
 Fill with weld, then refinish 



CONCRETE 



Concrete Block 
 1900:  hollow 

concrete block 
machine invented 
by Harmon S. 
Palmer   
 1902:  Palmer 

formed Hollow 
Concrete Building 
Block Co.   
 Machine cost $200 



Concrete Block continued 
 Concrete blocks immediately popular because: 
 Easy to make 
 Cheaper to lay than brick 
 More lasting than wood 
 Fireproof 
 Did not have to be painted 
 Required little maintenance 
 Produced in many colors, a variety of faces (rockface, 

cobblestone, plain face ashlar, etc.) 
 Molds to produce variety of shapes, e.g., blocks for 

chimney flues, porch piers, external walls, columns 
 Lumber, brick prices increased through early 1900s; 

concrete block was less expensive 



Concrete Block Types 



Philemon Bryan House, 1905, 
Ft. Lauderdale, FL 



Ca. 1903 concrete block 
house and chicken coop, 

Fitzgerald, GA (“granitoid”) 

Presenter
Presentation Notes
House address is 406 N. Main Street, Fitzgerald, GA
Granitoid = rock-faced hollow concrete block produced beginning in 1905 by the Fitzgerald Granitoid Company.



Concrete Block continued 

 1908:  Sears offered a block machine for 
$42.50 

 Low costs led to the ”woodshed” (aka “do it 
yourself”) phase of the concrete block 
industry   

 People bought their own machines and made 
blocks to build their own houses 

 Small businesses were created 
 Early architectural criticism 
 Imitative 
 Not quarried—should not look like stone 
 





Vogl House, 1915, Kent County, DE 
Designed by Wilhemine Vogl, 

built by her husband, John, using 
a Sears concrete block machine 

Presenter
Presentation Notes
Designed by Wilhelmine Vogl, built by her husband, John, using a Sears concrete block machine



Durst,-Hargroves-
Nicholson House, 
Winder, GA, ca. 
1910; concrete block 



Concrete Block continued 
 1917:  F. J. Straub introduced first lightweight 

aggregate (coal cinders) — the cinder block 
 Stronger, lighter, easier to lay 

 1919:  standardized block size 8”x8”x16” 
 1919: Concrete Block Manufacturer’s Assn. formed 
 By the end of 1930s:  fully automated industry; 

end of the “do it yourself” era 
 1930s-1940s:  introduction of other lightweight 

aggregates, better machines; no longer 
economical to do ornamental forms; plain, 
lightweight CMUs (concrete masonry units) 
produced exclusively 



Concrete Manufacturing Company, 818 
Williams Mill Road, Atlanta, 
07/03/1953 

Presenter
Presentation Notes
http://www.library.gsu.edu/spcoll/spcollimages/av/lane/jpeg/LBCB030-101a.jpg



Deterioration of Concrete 
Block 
 Cracking 
 Shrinkage of concrete 
 Movement of the blocks 

 Efflorescence — an accumulation of salts on 
surface 
 Spalling — water infiltration + freeze/thaw 

causing the exterior surface to pop off 
 Improper block mixture often cause of 

cracking, spalling blocks 



Conservation of Concrete Block 

 Clean with water and non-ionic detergent 
 Re-point mortar joints to prevent moisture 

from entering block 
 Use flashings, copings, weep holes 
 Paint sealants can be used 
 Before repairing cracks, solve problems of 

movement (reinforce) and/or moisture 
 Replace faulty blocks 



Preservation Brief 

 #15:  Preservation of Historic Concrete 
 



Cast Stone 

 Highly refined concrete 
made from Portland 
cement, fine & coarse 
aggregates, and water 
 Veneer, block, or 

ornament 
 Simulates veined and 

colored stones 
 Wide range of colors, 

textures 

Presenter
Presentation Notes
Better quality molds and aggregates were used in cast stone than concrete block.  It was more decorative than concrete block. 
Cast Stone is defined as “a refined architectural concrete building unit manufactured to simulate natural cut stone, used in unit masonry applications.” Cast Stone is a masonry product, used as an architectural feature, trim, ornament or facing for buildings or other structures. Cast Stone can be made from white and/or grey cements, manufactured or natural sands, carefully selected crushed stone or well graded natural gravels and mineral coloring pigments to achieve the desired color and appearance while maintaining durable physical properties which exceed most natural cut building stones. Cast Stone is an excellent replacement for natural cut limestone, brownstone, sandstone, bluestone, granite, slate, keystone, travertine and other natural building stones.
Cast Stone has been a prime building material for hundreds of years.
The earliest known use of Cast Stone dates about to the year 1138 and was seen at Carcassonne, France, the Cité which contains the finest remains of medieval fortification in Europe. Cast Stone was first used extensively in London in the year 1900 and gained widespread acceptance in America in 1920.
Today, Cast Stone is a truly superior alternative to natural cut building stone. Combined with its ability to simulate or reproduce an almost limitless variety of natural stones, Cast Stone offers many advantages over cut stone. Cast Stone can be integrally reinforced with steel and precisely colored through aggregates or mineral oxides. Mix designs have tested engineering values which result in a predictable durable life. Strength and weathering qualities are consistently better than natural stone because the manufacturing process is controlled. Properties such as these cannot be assured in a quarried building stone. Repetitive treatment, either as trim or ornament, can be achieved quite economically in Cast Stone. The ability of Cast Stone to replicate deteriorating natural stone on existing buildings makes it an ideal material for the remodeling or restoration of old structures.




Cast Stone continued 

 Inner core of concrete is poured first 
 Outer layer of expensive pigments and 

aggregates poured later 
 Manufactured in virtually any shape or size 
 Cast stone is laid in mortar like natural stone or 

attached as a veneer (with metal fasteners) 
 1868:  George Frear granted first U.S. patent for 

cast stone; he used Portland cement imported 
from England 
 When Portland cement manufactured in U.S. 

(1870s)  rapid expansion of cast stone 
industry 



Cast Stone continued 
 Very popular late 19th - early 20th centuries 
 Used on  houses, banks, churches, schools, 

libraries, office buildings,  
 Used as:  water tables, window sills, steps, 

beltcourses, chimney caps, sculpture, spandrels 
 Problems with buildings falling down due to 

poor product (inadequate compressive strength 
of 1500 ppsi) 
 By 1927, Association of Cast Stone 

Manufacturers set new standard of 5000 ppsi 
compressive strength 

 
 



Cast Stone continued 
 Most cast stone companies out of business by 

early 1950s or absorbed into precast concrete 
industry  [Mizner Stoneworks, FL, since 1922] 
 Cast stone has made a comeback; see Cast 

Stone Institute, http://www.caststone.org/ 

2012 residence uses cast 
stone in balustrade, 
archways, columns, 
window surrounds, wall 
coping, keystones, 
cornices, stair treads and 
risers, front entryway 

http://www.caststone.org/


Soldier Field, 1924, Chicago (Holabird & Roche) 



Level Club, 1926, New York City (Clinton & Russell) 
Ornamental cast stone panels 



Deterioration of Cast Stone 
 Problems with historic manufacturing 

techniques, e.g., aggregates that were not 
durable led to accelerated weathering 
 Cracking, crazing 
 Aggregates of non-uniform size form a more 

porous, less durable surface 
 De-lamination of facing layer from core 
 Like other concrete products, cast stone 

deteriorates in an acidic environment 
 Corrosion of metal reinforcement embedded 

in the stone 



Conservation of Cast Stone 

 Clean by gentlest means possible 
 Replace rusted metal reinforcements or 

fasteners 
 When patching stone or replacing mortar, 

match the original 
 Epoxy adhesives can be used to re-establish 

the bond between the delaminated facing 
and the inner core 



Preservation Brief 

 #42:  The Maintenance, Repair and 
Replacement of Historic Cast Stone 
 



Reinforced Concrete 
 Concrete has great compressive strength but 

little tensile strength 
 Addition of metal bars to increase tensile 

strength expanded the range of applications 



Reinforced Concrete continued 

 1860:  US patent for reinforced concrete wall  
 1877:  Thaddeus Hyatt’s An Account of Some 

Experiments with Portland Cement Concrete, 
Combined with Iron as a Building Material 
 1897:  First practical commercial building of 

reinforced concrete, E. L. Ransome’s borax 
refinery in Bayonne, NJ 
 By 1900:  new reinforcing materials 
 Metal netting, fabrics for reinforcing flat slabs 
 Various bars, cables for reinforcing beams, 

columns 

Presenter
Presentation Notes
Ernest L. Ransome (1852-1917) first to build a factory of reinforced concrete.  In 1884 after experimenting with reinforced concrete sidewalks, he patented a system of ferro-concrete with the iron rods twisted to improve the bond, then developed a patented Ransome system for practical reinforced concrete construction. In 1886 Ransome built two small underpass bridges in the Golden Gate Park in San Francisco which survive today, and which are the first reinforced concrete bridges in North America. His techniques were vindicated when his 1897 Pacific Coast Borax Refinery in Bayonne, NJ in 1902 went through a massive building fire hot enough to melt brass; the concrete frame was only slightly damaged and thereby concrete framed industrial architecture was shown to have a key superiority over competing steel and iron framed structures.  Also, his two experimental buildings constructed at Stanford survived the 1906 earthquake essentially without damage, while the university’s newer, conventional brick buildings were destroyed.



Reinforced Concrete continued 
 After 1900, methods to transfer load-carrying 

capacity of beams and girders to floor slabs were 
developed 
 Saved interior overhead room, important in factories  
 New applications — bridges, grain elevators, storage 

tanks 

 By 1910:  concrete shells and domes built for 
railroad stations and airplane hangars 
 1922:  German engineers sprayed concrete onto  

hemispherical metal framework—inventing thin 
shell construction 



Fallingwater, 1937, Mill Run, PA  (Frank Lloyd 
Wright) 





Johnson Wax Administration Building, 1939, Racine, WI  
(F. L. Wright) 

Reinforced 
concrete 
columns 



TWA Terminal, JFK Airport, 1956-1962, New York (Eero 
Saarinen) 

Reinforced concrete 
and thin shell 
construction 
techniques 



Deterioration of Reinforced 
Concrete 

 Most problems associated with moisture 
 Corrosion of embedded steel rebar 
 Cracking, spalling, rust staining 

 Highly acidic environment  significant 
corrosion 
 De-icing salts  significant corrosion 



Cracking, pitting, and exposed rebar 
on a reinforced concrete building  



Shotcrete 
 Mortar or concrete pneumatically projected at 

high velocity onto a surface 
 1908:  U.S. patent for machine that applied wet 

plaster using compressed air (C.E.A. Keley) 
 1912:  Cement gun.  “Gunite” trade name for 

the concrete used in the gun 
 Used industrially as coating for mine shafts, 

tunnels, and linings for furnaces and boilers 
(and swimming pools!) 
 Architectural shotcrete used for a coating 

over masonry or steel, and for repairing or 
replacing deteriorating stucco, brick, or 
concrete 



1910:  Shotcrete used to repair the Palace of 
Fine Arts from the World Columbian Exposition— 
now the Field Museum of Science and Industry 
(1893, Charles B. Atwood, Chicago, IL) 



Shotcrete dome, Hayden Planetarium  
(1935, Trowbridge & Livingston, New York City) 



ENGINEERED WOOD 
PRODUCTS 



Fiberboard/Wallboard 
 Wood or plant fibers (grasses, 
    reeds, straw, jute, flax, hemp) 
    compressed with a binder into a single-layer 

rigid sheet 
 Produced in various densities and thicknesses; 
     Standard:  4’wide, 5’-14’long, 7/16”-3” thick  
 Used to insulate (heat and sound), sheath, and 

finish interiors and exteriors 
 Can be painted, enameled, glazed, or covered 

with fabric or paper 
 Widely used in the furniture industry 



 Pulp boards existed 
in various forms 
since late 1700s 

 1906 - fiberboard 
first used to take the 
place of lath and 
plaster 

 By early 1900s, 
many companies 
were producing pulp 
board 

 One of most prolific 
was the Beaver 
Board Company of 
Beaver Falls, NY 
 

Man installing 
beaver board, 
from the Beaver 
Board Company 
catalog 

Presenter
Presentation Notes
http://ecx.images-amazon.com/images/I/91RPgDy22hL._SL1500_.jpg



“Sooner or later you will 
Beaver Board that room.”  
Saturday Evening Post ad, 
March 24, 1917; 
OR 
You might paint a 
masterpiece on a piece of 
Beaver Board.  Grant Wood 
did in 1930 (American 
Gothic). 

Presenter
Presentation Notes
http://kottke.org/12/02/the-models-for-american-gothic
The models for American Gothic were Grant Wood’s sister, Nan Wood Graham, and his dentist, Byron McKeeby.  Wood made the painting after spotting a small house in Eldon, Iowa.  



Hyde Farm, mid-1900s kitchen beaver board, Cobb 
County, GA 



 1920s:  hardboard 1st 
manufactured--a very 
dense, compressed 
wood fiberboard 

 1926:  Mason Fiber Co. 
of Chicago produced first 
tempered hardboard--
hardboard impregnated 
with oil or resin, then 
baked to improve 
hardness and moisture 
resistance.  Tradename: 
Masonite 



Hardboard tile for 
use in kitchens and 
bathrooms, 
available in the 
1940s. 
 
Unfortunately, 
Celotex hardboard 
contained 
asbestos. 

Presenter
Presentation Notes
http://archive.org/stream/BuildBetterForLessMoneyWithCelotexBuildingMaterials/BuildBetterForLessMoneyWithCelotexBuildingProducts#page/n21/mode/2up
Celotex Corporation, 1940.   Founded in 1925; headquarters in Tampa, manufacturer of fiberboard, gypsum wallboard, insulating board.  Many cases because used asbestos in its products. In 2003 the Celotex Asbestos Settlement Trust paid New York City for property damages of schools and buildings based on over 400 claims. The trustees attempted to deny payments, but were ordered by the court to make payments which would exceed $40 million.




Plywood 
 Assembly of:  
 Odd number (usually 3, 5, 7) of hardwood or 

softwood veneers (thin sheets called plies)  
 Plies are bonded together with adhesive  
 Grains of alternating layers are perpendicular, 

increasing strength 

 High strength-to-weight ratio 
 Resistant to splitting 
 Can be molded into curves 





First Plywood and Adhesive 
Technology 
 Egyptians cut thin sheets of wood veneers and 

glued them together using animal glue. They 
used bags of sand as weights to hold the wood 
sheets flat while gluing. 

 This first plywood was used in overlaid and inlaid 
furniture found in Egyptian tombs dating before 
1500 BCE. 

 1865:  1st U.S. patent; not produced in 
significant quantities until late 1880s — used for 
concealed furniture parts. 
 



Plywood continued 
 1890:  Plywood door panels 
 World War I:  Used in airplane construction 
 1920s:  Used in automobile industry 
 Non-structural uses:  doors, paneling, formwork 

for concrete, bases for countertop laminates 
 1931:  First truly water-resistant adhesive 

developed  plywood used as building material 
(subflooring and sheathing) 

 1930s:  Standardized size of 4’ x 8’ 
 1934:  First waterproof plywood for external use 
 Late 1930s:  Hollow-core plywood door 



Richard Neutra’s 1942 
plywood Boomerang 

Chair 



Particle Board 

 Composite, engineered wood product (aka 
“waste wood product”), first produced post-
World War II as a replacement for plywood 
 Manufactured from wood chips, shavings, 

sawdust mixed with synthetic resin binder 
 Bonded under heat and pressure, pressed, and 

extruded as a rigid board with relatively 
uniform surface 
 Cheaper, denser, more uniform than wood or 

plywood; will not bow or warp 



Particle Board continued 
 Good for sound insulation 
 Often painted or covered with wood veneer 
 Lightest and weakest of the fiberboards, except for 

insulation board 
 Prone to expansion and discoloration if not painted 

or sealed 
 Exterior grades are available, but generally not for 

use outdoors 
 Soaks up water like a sponge 
 Once water logged, chipboard swells, breaks down 

 



Particle Board 

Particle Board flooring 

Presenter
Presentation Notes
Particle board image; http://www.lowes.com/cd_OSB+MDF+&+Particleboard+Buying+Guide_42276845
Particle board flooring image; http://ext.homedepot.com/community/blog/meet-the-material-particle-board/



Medium-density Fiberboard (MDF) 
 Composite engineered wood product  (aka 

“waste wood product”) 
 Wood fibers formed by breaking down 

hardwood or softwood residuals 
 Fibers combined with wax and resin binder 
 Application of high temperature and pressure 

to form panels 
 Denser than plywood; can be used in similar 

applications to plywood, often for furniture 
 Stronger and denser than particle board 
 1980s:  Large-scale production began 
 



Medium-Density 
Fiberboard 

Presenter
Presentation Notes
MDF flooring; http://www.lowes.com/cd_OSB+MDF+&+Particleboard+Buying+Guide_42276845
Milled MDF; http://www.winsfordsawmills.co.uk/mdf_profiles.html
MDF paneling; http://www.calfinder.com/library/remodeling/wood-paneling/mdf-wood-paneling



   MDF       Particle Board           

Presenter
Presentation Notes
Particle behind, MDF in front; http://www.woodworkingtalk.com/f5/working-mdf-14983/



Oriented Strand Board(OSB) 
 Composite engineered wood product 
 First produced in early 1980s; by 2000 had 

surpassed plywood production in US 
 Manufactured from thin, rectangular wood 

strips laid in layers 90° to each other 
 Compressed and bonded with resin adhesives 

under heat and pressure 
 Mats cut into various sizes 
 Similar to plywood, but cheaper 
 Not for exterior use 
 Used as sheathing in walls, floors, roofs 

Presenter
Presentation Notes
Like plywood, composed of layers laid perpendicular to each other, but of wood fibers instead of sheets of wood



Oriented Strand Board (OSB) 

Presenter
Presentation Notes
OSB image with stain; http://www.lowes.com/cd_OSB+MDF+&+Particleboard+Buying+Guide_42276845
OSB being manufactured; http://www.nachi.org/osb-plywood.htm
OSB roofing (showing insulation, rafters, decking, and OSB sheathing); http://roofgenius.com/OSB-Shingle-Helper-Tool.asp



ASBESTOS 



Asbestos 

 General name given to types of naturally-occurring 
minerals found in rock, that can be separated into 
fine, extremely durable fibers. 

 Inexpensive to process, chemical resistant, fire 
resistant, strong, flexible, virtually indestructible 

 Airborne asbestos fibers can be breathed in, leading 
to mesothelioma—type of cancer that attacks the 
mesothelium-the thin layer of cells lining the body’s 
internal organs 

 Other diseases from breathing asbestos fibers:  
asbestosis, pleural effusion; pleural plaques 

      

Presenter
Presentation Notes
NPS article on asbestos-cement building materials on class website 




 Greeks spun asbestos fibers for blankets, tablecloths 
 Romans used asbestos in candle wicks 
 Late 1800s: large deposits discovered in northern US 

and Canada 
 1905:  Asbestos cement first manufactured (Portland 

cement reinforced with asbestos), used as insulating 
coating for pipes 

 Later improvements  asbestos cement roof 
shingles, siding shingles, flat sheets (for partition 
walls, tabletops, acoustical panels), corrugated 
panels (to enclosed factory buildings, warehouses, 
train sheds), and decorative moldings 

 During Post-World War II building boom, asbestos 
was marketed as fire proof, rot proof, termite proof 



Presenter
Presentation Notes
http://archive.org/stream/H.w.JohnsAsbestosMaterialsAndManufacturesForMechanicalStructural/H.W.JohnsManufacturingCo.0001#page/n0/mode/2up
H. W. Johns Manufacturing Company, NY.  Descriptive Price List, 1889.







Presenter
Presentation Notes
http://archive.org/stream/AmblerAsbestosCorrugatedRoofing_580/KeasbeyAndMattisonCompanyCca37731#page/n27/mode/2up--roofing
http://archive.org/stream/AmblerAsbestosCorrugatedRoofing_580/KeasbeyAndMattisonCompanyCca37731#page/n33/mode/2up--siding




By the 1920s, large asbestos-cement roof shingles were available in a natural gray 
color, as well as red and blue-black colors that resembled tile and slate. Like their 
asphalt counterparts, asbestos-cement shingles were characterized by a variety of 
shapes (square, rectangular, diamond, chamfered, scalloped, and ogee) and method 
of installation (American, French, or interlocking). 
Asbestos-cement roofing tiles shaped to imitate clay tiles found on French and 
Spanish-style buildings were also produced. 
 
Siding made of asbestos cement was another popular building material. Individual 
square, rectangular, and hexagonal shingles dominated, although long planks 
resembling clapboard were offered by the late 1930s. The 
surfaces of siding produced in the 1920s and early 1930s were smooth. Textured 
finishes, particularly wood-grain patterns, were available beginning in 1937. Sears, 
Roebuck and Co. was one of the first suppliers to introduce asbestos-cement siding 
with a wavy bottom edge. 
 
Installing asbestos-cement shingles, whether on roofs or walls, was relatively easy. 
Most shingles, typically 12 by 24 inches, were easy to handle and came drilled for 
nailing. Often, they were applied over existing materials using 
furring strips. Asbestos-cement products, once deemed a miracle material, remained 
popular until the 1970s when the U.S. Environmental Protection Agency (EPA) began 
regulating asbestos-containing materials. 
 
http://www.fs.fed.us/t-d/pubs/pdfpubs/pdf08732308/pdf08732308dpi72.pdf 

http://www.fs.fed.us/t-d/pubs/pdfpubs/pdf08732308/pdf08732308dpi72.pdf
http://www.fs.fed.us/t-d/pubs/pdfpubs/pdf08732308/pdf08732308dpi72.pdf
http://www.fs.fed.us/t-d/pubs/pdfpubs/pdf08732308/pdf08732308dpi72.pdf
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Presentation Notes
http://archive.org/stream/Johns-manvilleAsbestosShinglesForRoofingAndSiding/Johns-manvilleCoCca38330#page/n0/mode/2up
Johns-Manville Corporation, Asbestos Shingles for Roofing and Siding, 1938/1949
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http://archive.org/stream/TheCatalogOfJohns-manvilleBuildingMaterials#page/n17/mode/2up
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http://archive.org/stream/FlintkoteRoofingsAndSidings#page/n5/mode/2up
The Flintkote Company, 30 Rockefeller Plaza, NYC, NY, 1950



1952-1957 

1946 

1933 

Presenter
Presentation Notes
Mitts; http://blog.modernmechanix.com/quilted-asbestos-mitts/
Umbrella; http://blog.modernmechanix.com/asbestos-umbrellas-for-firemen/
Kent cigarettes; http://cigarettezoom.com/cigarettes-manufacturers/kent-cigarette-ads/
Lorillard launched the Kent cigarette in 1952 with a Micronite filter. It was advertised as “The greatest health protection in cigarette history.” “What is ‘Micronite’?” went another ad. “It’s a pure, dust-free, completely harmless material that is so safe, so effective, it actually is used to help filter the air in hospital operating rooms.”
Unfortunately both for Lorillard and their customers, the reality was a little different. The Micronite filters were 30% crocidolite, otherwise known as Brazilian blue asbestos, considered to be one of the most dangerous forms of asbestos. Implicated in both asbestosis and in mesothelioma, a particularly virulent form of lung cancer, asbestos is not a health benefit for the lungs. Even worse, the filter made the cigarette hard to draw, resulting in the smoker using heavy suction, and drawing the smoke and filter particles deeply into the lungs. http://www.damninteresting.com/great-advances-in-smoking-safety/





The Literary Digest, 
November 10, 1917, p. 42. 

“The lessons of … 
Atlanta, are bearing 
fruit….  There is a 
roofing that repels 
fire….  It is made of 
Johns-Manville 
Asbestos….” 

Presenter
Presentation Notes
Great Atlanta Fire of 1917



Sanborn map 
(May 31, 1917) 
showing area 
destroyed by 
the Great 
Atlanta Fire 
on May 21, 
1917 



Fire extended from  
Decatur Street (south), 
Fort Street (west) 
Ponce de Leon Avenue 
(north) 
Randolph Street (east) 



 Asbestos can be found in a building in: 
 Surfacing materials—plaster, stucco, paint, spackling 

compound 
 Roofing materials—asphalt shingles, roofing felt, flashing, 

adhesives, insulation, simulated wood trim 
 Flooring—vinyl floor tiles, linoleum, terrazzo tiles 
 Cement products—siding and piping 

 Two types of asbestos-containing materials: 
 Friable—can be crushed to powder by hand (insulation, 

textured ceiling spray).  Fibers easily become airborne. 
 Non-friable—has fibers bounds in hard matrix (flooring, siding, 

roofing).  Fibers only become airborne when material is 
damaged or being removed. 

 As long as asbestos-containing material remains in 
good condition and will not be disturbed, it does not 
pose a significant health risk 
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http://archive.org/stream/TheCatalogOfJohns-manvilleBuildingMaterials#page/n25/mode/2up
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http://archive.org/stream/TheCatalogOfJohns-manvilleBuildingMaterials#page/n29/mode/2up
The Catalog of Johns-Manville Building Materials, January 1932
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Diagram from http://www.louisvillehomesblog.com/home-improvement/louisville-home-owner-asbestos-prevention-info/



No Total Ban 
on Asbestos 

 1989:  Most asbestos-containing products 
were banned in US 
 1991:  Ban overturned, allowing uses of 

asbestos established prior to 1989 
 “New Uses” of asbestos remain banned 
 No safe level of asbestos exposure 
 10,000 deaths in U.S. annual to asbestos-

related disease (under-reported) 

Presenter
Presentation Notes
On July 12, 1989, EPA issued a final rule banning most asbestos-containing products. In 1991, this regulation was overturned by the Fifth Circuit Court of Appeals in New Orleans. As a result of the Court's decision, the following specific asbestos-containing products remain banned: flooring felt, rollboard, and corrugated, commercial, or specialty paper. In addition, the regulation continues to ban the use of asbestos in products that have not historically contained asbestos, otherwise referred to as "new uses" of asbestos. http://www.epa.gov/asbestos/pubs/ban.html



Asbestos Siding 

Presenter
Presentation Notes
491 Auburn Avenue, constructed in 1911 with wood siding; removed and asbestos siding installed in the 1940s-1950s.



244 Inman Drive, Decatur, GA, 1940 
Winona Park National Register District 



Levittown, PA, 1958 
5500-acre planned neighborhood; developed by 
William J. Levitt; all 17,311 houses had asbestos 
siding 



Why has the little historic house not been replaced  
yet? 



Conservation of Asbestos-
Cement Products 

 Not considered friable, unless severely 
deteriorated or subjected to drilling, 
sawing, sanding, grinding 
 Clean with trisodium phosphate added to 

warm water in the proportions 
recommended by the manufacturer; Add 
bleach to remove moss or other fungi 



Conservation of Asbestos-
Cement Products continued 

 Asbestos cement is brittle and susceptible 
to cracking and chipping; therefore, 
minimize damage by controlling the 
environment 
 Plant shrubs or flower beds around the 

foundation so siding will not be damaged 
by lawn equipment 
 Add a drip cap below the bottom row of 

siding to serve as a bumper  
 Trim branches that might fall on the roof 



Conservation of Asbestos-
Cement Products continued 

 Patch hairline cracks with clear epoxy  
 Large gaps can be patched with a thin 

grout made of Portland cement and water 
 Replace damaged siding or roofing with an 

alternative material, such as non-asbestos 
fiber-cement shingles or fiberboard 
 Match the original material in appearance 

as closely as possible 



ASPHALT SHINGLES 



Asphalt Shingles 
 Asphalt—a bitumen, mixture of hydrocarbons + 

other materials made by distilling coal or 
petroleum 
 Asphalt shingles—roof felt, coated with 

asphalt, colored mineral or ceramic granules 
 1840s:  Composition roofing of fabric covered 

with pine tar and sometimes sand developed  
 1847:  Rolls of felt covered with pine tar and 

gravel introduced 
 1903:  Shingles cut from asphalt roll roofing;  

Earliest ones imitated wood shingles, 
measured 8” x 12.5” 



1910 Asphalt 
shingle 
advertisement, 
H. M. Reynolds 
Shingle Co. 

Presenter
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http://archive.org/stream/HMReynoldsShingleCo/H.mReynoldShingleCo.N.d.C.1920.#page/n1/mode/2up
H. M. Reynolds Shingle Company, Grand Rapids, MI, 1910.  Asphalt shingles.



 World War I:  Popular because light, inexpensive, 
did not use war materials 

 1920s:  More shapes, colors, sizes introduced;  
Rectangular and hexagonal most common 

 1930s:  Industry shrank.   
   Standard 12” x 36” multi-tab 
   shingle introduced 
 1940s-1950s:  Textured  
   shingles popular; bright blue 
   was favorite color 
 1970s:  Glass-fiber reinforced felts made stronger 

shingles so they could be made thinner, and were 
more lightweight 

 Typical asphalt shingle roof lasts about 20 years 



1926 catalog of slate-surfaced 
asphalt shingles, made with 
Georgia slate flakes (not granules)   

Presenter
Presentation Notes
http://archive.org/stream/WhatColorForTheRoof/RichardsonCoCca38472#page/n1/mode/2up
The Richardson Company, Cincinnati, OH, 1926.  Slate-surfaced asphalt shingles—made with Georgia slate—flakes not granules.





American method or "straight" shingles of the 1920s and 
1930s were square or rectangular. The shingles were 
installed to overlap the course below. They could be straight 
laid, abutting adjacent shingles, or Dutch lap, overlapping 
adjacent shingles. 

Presenter
Presentation Notes
http://www.fs.fed.us/t-d/pubs/pdfpubs/pdf08732308/pdf08732308dpi72.pdf



French method shingles are shaped like diamonds or hexagons 
in an attempt to imitate slate roofs of French chateaux. 
Historically, they were so large (12 by 12 inches and 16 by 16 
inches were standard sizes) that they required storm anchors 
(hooks to hold the edges down during high winds). Because they 
had little overlap on their edges, French method shingles 
provided only one layer of roofing. This was acceptable when 
they were installed over existing roofing, but not in new 
construction as the French method provided only minimal 
protection of the roof deck. 

Presenter
Presentation Notes
http://www.fs.fed.us/t-d/pubs/pdfpubs/pdf08732308/pdf08732308dpi72.pdf



Interlocking shingles, whether installed in strips or as individual 
shingles, have high wind resistance and protect the roof decking 
better than other types. They were available by the late 1920s and 
were popular during the 1930s and 1940s. The complex shapes had 
ears, catches, and slits that interconnected with the shingle course 
below to create a basket weave pattern.  Interlocking shingles 
worked well on the rolled eaves of cottage style houses (1930s and 
1940s), where they evoked thatched roofs. By 1935, most major 
manufacturers were producing 12- by 36-inch tab shingles that 
looked similar to those manufactured today. 
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Shingle shapes 
manufactured by 

the Flintkote 
Company during 

the 1940s  



Asphalt shingle  plus ridge-line 
tile; 1950s home in Phoenix, AZ 

Presenter
Presentation Notes
http://uglyhousephotos.com/wordpress/?cat=101&paged=3



Deterioration of Asphalt 
Shingles 
 Mineral/ceramic granules highly resistant to 

exposure 
 Asphalt & fiberglass elements degrade  

warping, buckling, blistering when granule 
covering is lost 
 Valleys of lapped shingles fail first; use valley 

linings 
 Failure typically with system components, not 

the shingles themselves.  Flashing required! 
 Fallen tree branches, walking on roof on a hot 

day can damage shingles 



Conservation of Asphalt 
Shingles 
 Regular maintenance 
 Cleaning gutters, downspouts can prevent 

problems 
 Algae discoloration appears as dark streaks, 

esp. in South and East coastal regions 
 Light washing with bleach or trisodium 

phosphate and water 
 Never scrub 
 No high-pressure water treatments 
 Life of asphalt shingles between 10-30 years; 

will eventually have to be replaced 



GYPSUM BOARD (Drywall) 



Gypsum Board 
(Drywall) 

 Panel with noncombustible gypsum core 
encased in paper 
 Lightweight, fire resistant, conducts little heat 

or sound, vermin-proof, easy to install 
 Preferable to plaster, which takes several weeks 

for its three coats to dry 
 Gypsum board, or drywall interior walls can be 

installed in hours 



Gypsum Board continued 

 1894:  First U.S. patent to A. Sackett, whose 
company made a 5-layer, felt paper 
plasterboard used as a backing for plaster 
applications 
 1907:  Samson Plaster Board Co. produced 2-

ply boards using paper instead of felt 
 1909:  The two companies combined to form 

the US Gypsum Company 
 World War I:  Gypsum board used to replace 

flammable fiberboards in military barracks 



Gypsum Board continued 

 

 1920s:   U.S. Gypsum introduced Sheetrock —
a finished wallboard surface 
 World War II:  Increased use due to need to 

conserve metal and lumber, which were used 
as lath for plaster walls and ceilings 
 1940s:  Asbestos and glass wool added to 

gypsum board to increase fire-retardance 
 



1937 advertisement 
by the US Gypsum 

Company 



Page from 1940 
Celotex catalog 
advertising 
gypsum wall 
board.  
Unfortunately, it 
contained 
asbestos. 
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Celotex Corporation, 1940. 



Modern 
Italian 
Drywall 
Designs 
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