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transcended local and regional boundaries, often because of the unique appeal of their 

specialty products.  Firms fitting this description included Campbell Soup Company, Dole 

Pineapple Company, Borden's Condensed Milk Company, H. J. Heinz Company, and 

Franco-American Food Company.  We have seen how differing business conditions and 

environments were factors that led some small canners to either make their cans, 

purchase all of them from a can company, or procure a portion of their requirements 

from outside sources.  This was also the case with major food processors. Whether to 

self-manufacture or not varied amongst this group of companies.  As large concerns, 

many of these companies had the financial resources to invest in the most modern can-

making equipment, but not all of them made this investment.    

 The Campbell Soup Company was founded by Joseph Campbell in 1874 in 

Camden, New Jersey.  The Joseph Campbell Company was a large, regional canner of 

preserves, jellies, meats, vegetables, sauces, and fruit.  Campbell and his business 

partner, Arthur Dorrance of Bristol, Pennsylvania, experienced tremendous growth and 

were well known throughout New Jersey and Pennsylvania.  Campbell was the canner 

and operations expert of the firm, while Dorrance provided much of the financial 

resources required for the growing firm.  Campbell retired in 1894 and sold his portion 

of the firm to Dorrance, who hired his nephew, John T. Dorrance, to replace Campbell as 

the operations expert.  John Dorrance held a prestigious Doctor of Philosophy degree in 

chemistry from the University of Gottingen in Germany and had traveled extensively 

through Europe.  There, John Dorrance observed that soup was an important 
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component of the European diet, yet it was also bulky and expensive.  He reasoned that 

if soup could be concentrated or condensed, the resulting product would be easy to 

prepare and could be offered at about one-third the price of a ready-made soup.  A 

concentrated product allowed for smaller cans, lowered shipping costs, and reduced 

other manufacturing costs.  Thereafter, the company name was changed to the 

Campbell Soup Company and focused solely on manufacturing condensed soup.  The 

founders name was retained as the brand had a strong regional customer base.  It was 

John Dorrance's goal to offer his soup at ten cents a can.141     

 One result of the business decision to focus on producing and perfecting 

concentrated soup, and not manufacturing cans, was that the manufacturing of the tin 

cans was done by specialist can manufacturing firms.  Campbell Soup began canning in 

1895, and purchased cans from a variety of small firms.  After the formation of the 

American Can Company (ACC) in 1901, this new firm became Campbell Soup Company’s 

major supplier.  However, when Thomas G. Cranwell, a Vice President for ACC, left the 

company and became the president of the rival Continental Can Company in 1904, the 

Campbell Soup Company account moved with him.  Campbell Soup was the leading 

customer of Continental Can and, even in the early twentieth century, one of the largest 

single consumers of tin cans in the world.  By the early 1930s, Campbell Soup Company 

represented 30 percent of Continental's total business, and purchased over 500 million 
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cans annually from the company, primarily #1 and #2 cans.142  As a preferred customer 

of Continental, they were offered prices "at perhaps 20 cents a thousand [cans] below 

the defendant's [American Can Company] prices" in the 1910s.143  The Campbell Soup 

Company depended upon Continental for their can requirements until 1936, when the 

Robinson-Patman Act, outlawed quantity discounts and differentiated pricing for large 

consumers or purchasers of any product.  It was only in 1936 that Campbell Soup 

became a self-manufacturer of tin cans.  According to John E. Baldwin, a senior sales 

manager for Continental from 1920 until 1959, self-manufacture got a "big push" with 

the passage of the Robinson-Patman Act in 1936.  He continued, "that's when 

Campbell's Soup Company had to go into making their own cans."  The business loss to 

Continental Can was significant, but "they [Campbell Soup Company] weren't going to 

pay the same price for their cans as the company that bought one carload a year."  

Continental Can sold modern plants and equipment to the Campbell Soup Company and 

were paid a "management fee" for several years thereafter, but soon the firm required 

no further technical assistance from Continental Can.144  The Campbell Soup Company 

had quickly mastered the process for manufacturing cans with automated equipment 

plus, as the largest consumer of tin cans in the world, it had the advantage of economies 

of scale.  In summary, the Campbell Soup Company began operations by purchasing tin 

cans from specialist can companies because they had made a business decision to focus 

                                                           

 142  Unattributed, "Profits in Cans," Fortune, Vol. IX, No. 4 (April 1934): 80-81, 134.  
 143  United States v. American Can Company, et. al., 230 F. 892 (D. Md. 1916).  The discount was 
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on producing condensed soup and did not want to be bothered by manufacturing tin 

cans.  However, government legislation eliminated the price advantage they had earlier 

enjoyed, so belatedly they became self-manufacturers.145  Their transition to self-

manufacturing was not particularly difficult as they had the financial resources to 

purchase the most modern can-making equipment available on the market, and some 

technical assistance from Continental Can.  As self-manufacturers, with large volumes of 

relatively common sized cans, they were able to manufacture cans as inexpensively as 

the two major can companies in the 1930s, American Can and Continental Can.  

 The Dole Pineapple Company of Hawaii is another case where a large food 

marketer focused on producing and marketing a product, rather than manufacturing 

cans.  James D. Dole was the Harvard educated descendant of missionaries who had 

arrived on Oahu Island in the 1820s.  Dole engaged the Hunt Brothers of San Francisco, a 

large west coast packer and distributor of fruits and vegetables, as investors and brokers 

for pineapples in the early 1900s.  In 1903, Dole packed his first pineapples in hand-

made hole-in-cap cans provided to him by Hunt Brothers.  His first pack was only 1,893 

cases, a relatively small output.  Dole invited ACC to build a plant in Honolulu in 1906 

with the guarantee he would purchase all his can requirements from them.  ACC built 

                                                           

 145  The Robinson-Patman Act (RPA) was enacted in 1936 to protect small businesses from the 
purchasing advantages of larger firms.  It sought to limit the ability of large buyers to gain price discounts 
through the use of their size.  The RPA was passed after the emergence of large grocery store chains in 
the 1930s who were using volume discounts from suppliers to undercut pricing at small, non-chain stores, 
thereby driving them out of business.  Much of the final version of the RPA was drafted by the United 
States Wholesale Grocers Association.  The RPA only applies to sales of commodity items of like grade and 
quality.  For more information see 
http://www.americanbar.org/groups/young_lawyers/publications/the_101_201_practice_series/ 
robinson_patman_act.html or http://legal-dictionary.thefreedictionary.com/Robinson-Patman+Act. 
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the plant and provided all Dole's can requirements.  To create demand for his product, 

in 1908 John Dole deployed a strategy that had three components.  First, he employed 

specialized salesmen to promote and sell his product.  Second, he devised a national 

advertising campaign to stimulate interest and sales for his product.  Finally, he set his 

price low enough to make pineapple, widely considered an exotic product in the early 

twentieth century, more affordable and thereby generate interest in adding variety to 

the household diet.  By outsourcing his tin can requirements, Dole was able to 

concentrate on marketing his product, and within ten years of his first pack the 

company dominated the national market.  By the 1920s he had a nationally recognized 

brand.  Dole even purchased an entire island, Lanai, in 1922 to meet the growing 

national demand for his product.146  Similar to the Campbell Soup Company, James Dole 

recognized that can manufacturing was not a critical component of his business 

strategy.  As such, Dole concentrated branding, marketing, and generating interest in his 

product, rather than mastering the manufacture of tin cans.     

 There were several large food marketers that believed self-manufacture was 

vital to the success of their business and never seriously considered purchasing their can 

requirements from specialist can companies.  The H. J. Heinz Company of Pittsburgh 

produced ketchup, horseradish, pickles, sauces, and tomatoes.  Henry Heinz was born in 

1844 and at age twelve working in his father's brick factory, located in Sharpsburg, 

                                                           

 146  Henry A. White, "James D. Dole: Industrial Pioneer of the Pacific," An Address Given in 
Honolulu, Hawaii to the Newcomen Society in North America on June 27, 1957 (Princeton: Princeton 
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Pennsylvania outside Pittsburgh.  In addition to working in the brickyard, Henry also 

maintained a small plot of land upon which he grew vegetables for sale to local 

customers.  By age twenty-one, Henry had purchased an interest in the brickyard, but 

also expanded his food production business to service the growing oil industry in 

northwest Pennsylvania.  In 1869, Henry decided to sell his interest in the brick factory 

and dedicate his efforts to growing his food processing business.  He formed a company 

with a wealthy partner from Sharpsburg, L. Clarence Noble, and they named the 

company Heinz, Noble & Company.  The company initially concentrated on producing 

bottled horseradish.  The firm continued to expand their product line in the early 1870s 

adding vinegar, mustard, pickles, and other condiments.  They also opened factories in 

Woodstock, Illinois and St. Louis, Missouri.  Their rapid expansion, extended credit to 

finance operations, combined with the depressed economy in the mid-1870s forced the 

company to file for bankruptcy in December 1875.147    

 With bleak prospects for financing, Henry Heinz sought financial assistance from 

family members to form a new food processing company.  On February 6, 1876 he 

began operations as the F. & J. Heinz Company with a line of bottled horseradish, 

pickles, gherkins, and celery sauce.  In addition to selling popular products, Heinz 

wanted to create demand for new products and commercialize the new offerings 

through aggressive promotion.  Heinz was adamant about managing customer demand, 

and this drove many subsequent strategic decisions regarding organizational control, 

                                                           

 147  Nancy F. Koehn, "Henry Heinz and Brand Creation in the Late Nineteenth Century: Making 
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manufacturing, engineering, and product development.  The firm added ketchup in late 

1876, despite consumer proclivity for homemade ketchup.  Henry believed there was a 

vast market for this product as a mass-produced food, as long as the product was 

delectable, customers were assured quality was high, and the product was free from 

adulteration.  To promote ketchup and other products throughout the balance of the 

nineteenth century, Heinz employed novel promotional techniques such as parades, 

advertising at county fairs, distributing free souvenirs to the public, newspaper 

advertisements, offering plant tours to local citizens, adopting the keystone as a symbol 

for the company, and developing "57 Varieties" as a company slogan.148  Sales and brand 

recognition soared.         

 One of the strategic decisions made by Heinz to manage his brand was backward 

integration to control manufacturing the containers, both bottles and cans, used in 

packaging his products.  In order to reduce breakage, transportation, and packaging 

costs, Heinz began using tin cans in 1877.  These were all made within the Heinz facility 

in Pittsburgh.  The company took full advantage of the advances in can-making 

technology throughout the 1880s and 1890s as they had the size and financial resources 

to purchase the most modern equipment.  Then modern technology for can-making, 

combined with continuous processing on his filling lines, facilitated the expanded scale 

of his operation.149  A 1919 promotional brochure for the renamed H. J. Heinz Company 

boasted about their backward and forward integration.  It was intended to reassure 

                                                           

 148  Ibid., 369-383.  
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customers that Heinz was connected to the customer and directed every facet of their 

production processes from planting crops to delivering products.  Among the vital 

statistics were Heinz’s 6,523 employees, 100,000 acres for growing crops, 25 factories, 

87 raw product receiving stations, 258 company owned railroad cars, 952 salesmen, and 

55 branch offices and warehouses.  They also mentioned that "we own and operate our 

own Bottle Factory, Box Factories and Tin Can Factory."150  Heinz could manufacture his 

containers as inexpensively as the specialist can companies because of the company’s 

size and adoption of the latest technology.  However, control of his entire enterprise, 

not reducing can costs, was the driving force behind his decision to backward integrate 

and become a self-manufacturer of tin cans.  Heinz believed that a reputation for 

quality, through total control of the production process, was the key to building his 

business and brand with customers.        

 The quest to reassure customers of the safety and quality of their production 

control process was also the reason the Franco-American Company self-manufactured 

tin cans.   Founded in the late 1880s by immigrants from France, the Biardot family, the 

company was based in Jersey City Heights, New Jersey.  Franco-American produced 

expensive, non-condensed soups which had gained a reputation for quality by the late 

1890s.  The company believed a "prejudice existed against soup even when made at 

home," and they "felt it would be ten times stronger against a soup put up in a tin 
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can."151  In order to counter this impression, the firm invited the public to tour their 

manufacturing facility and published a booklet in 1897 for those consumers who "on 

account of distance, or lack of time, have not visited our factory."152  The literature was 

designed to inform and persuade the public of the virtues of canned soup.  The 

pamphlet began with a description of the Franco-American can-making department.  

The opening sentence stated that "all cans used in our factory are made by ourselves, 

and for that purpose we employ none but tinplate made specially [sic] for us, and of a 

grade superior to that supplied to other canned goods manufacturers."  The 

accompanying sketches included a neatly groomed and attired operator sitting behind a 

pendulum press and a row of similarly nattily-clad can-makers standing alongside a long 

work bench using hand tools.  The description below the row of can-makers was "All 

Cans are made by ourselves."  Franco-American was somewhere between phases two 

and three of can manufacturing technology.  There was no integration of the can-

making operation, even in the late 1890s.  The attachment of the tops and bottoms was 

done "by the aid of an ingenious machine, all the soldering being done on the outside of 

the can, the inside of which remains untouched by hand, and free from solder."  The 

cans were then "washed in two waters before being filled, so as to further insure their 

perfect cleanliness."  Franco-American claimed to have "brought cleanliness to a 

science."153  Clearly the booklet was meant to reassure customers on the cleanliness, 
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order, quality, modern manufacturing methods, and control Franco-American placed 

upon the entire process from can-making to filling their self-manufactured tin cans with 

soup.  For Franco-American, self-manufacture was not a method to reduce costs, but a 

practice to insure the stringent control of their production process, thereby reassuring 

potential customers.         

 The Borden Condensed Milk Company was also a self-manufacturer of cans, but 

there were technical reasons for their decision, in addition to their desire to manage the 

entire production process.  Borden's used a "hole-in-top" can, which was slightly 

different than the hole-in-cap can.  The hole-in-top can, also known as the "venthole" 

can, was made from three pieces of metal, versus four for the hole-in-cap can.  The 

venthole can was popular for canners filling a liquid product such as condensed milk.  

The product was inserted through a small hole in the top of the can and sealed almost 

immediately by a tipper using a small dab of solder.  There was neither a large opening 

in the top of the venthole can, nor the need for a cap.  Borden's self-manufactured for 

several reasons.  First, the hole-in-cap can was the predominant style of can 

manufactured by specialist can manufacturers, so their manufacturing processes were 

not geared to this specialty type of container.  Given its relative lack of availability, it 

was also a slightly more expensive product.  Second, the method for manufacturing 

condensed milk required tight process controls.  Close control of the manufacturing 

process led to a corporate culture inclined to backward integrate and manufacture their 

own containers.  Finally, Borden's large volume of business provided them with 
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economies of scale for self-manufacture.  Borden's also had the financial resources to 

purchase the most modern can-making equipment.  As a result, even if a specialist can-

making enterprise agreed to manufacture venthole cans, they probably could not have 

sold them at a price lower than the self-manufactured cost at Borden's.  These elements 

of the business environment made self-manufacture a logical decision for the company.  

Nearly every one of their major plants in New York, Connecticut, and Illinois had a can-

making department.  The "can room" at the facility in Elgin, Illinois was capable of 

making 10,000 cans a day by the 1880s, so it was equipped with modern technology.154 

 In summary, there was no singular model for the diffusion of technology or 

decision on whether or not to self-manufacture by large food marketers.  While large 

food processors certainly had the scale, size, and financial resources to manufacture 

their own cans with modern technology, not all of them did so.  The strategic decisions 

made by the companies in the five case studies considered in this section all differed 

because of the particular circumstances of the business environment in which they 

operated.  There were three general rationales for selecting the style of manufacturing 

systems within large food marketers.  First were those that self-manufactured to reduce 

costs, such the Campbell Soup Company after 1936 and Borden's from their inception.  

These firms had a relatively uncomplicated mix of size requirements for their cans and 

volumes that provided them with economies of scale.  They could also afford and 

indeed purchased the most modern can-making equipment on the market.  As 
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summarized by John Baldwin of Continental Can, "if you could set your line on one size 

can and run it all the time without changes and so forth, without loss of labor in 

changing, without spoilage -- a certain amount comes out of every line before you make 

the cans perfectly . . . that's where these canners that have gone in to making their own 

cans have an advantage.  They only have to make one or two sizes -- set their lines up     

. . . and run."155  The second rationale was to self-manufacture in order to extend 

corporate control over the entire manufacturing process.  Heinz, Franco-American, and 

to some extent Borden's used this justification for self-manufacture.  These firms 

desired to present an image of quality, safety, and management control to reassure the 

public and build their brand.  They often had extensive amounts of forward integration, 

such as a dedicated national sales force, national advertising, or a distribution network, 

and backward integration within their firms.  Finally, the rationale to avoid self-

manufacture and purchase cans from a specialist can company was rooted in a 

prevailing desire to promote a product and focus on the core business.  The early history 

of the Campbell Soup Company and that of Dole exemplified this decision making 

process.  These companies focused on creating markets for soup and pineapple, 

relatively uncommon consumer products at the time, to the exclusion of manufacturing.  

Self-manufacturing of cans would have complicated their operations and drained 

creative energy from their primary business objectives.    
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Conclusion 

 The case studies indicate a non-uniform pace of technological diffusion within 

can-making in the late nineteenth and early twentieth centuries.  The progression of 

technological change was slow, uneven, and highly differentiated.  This should not be 

surprising given the rapid expansion of canning in the late nineteenth century, as 

indicated by census data.  The participants within the industry during this time had 

unique business environments which conditioned their business decisions.  Factors 

affecting whether to make or purchase tin cans included the overall objectives of the 

business, size of the operation, location and availability of skilled labor, desire for 

control of all facets of the canning process, available capital to invest in machinery, 

focus on building a brand, proximity to specialist can-makers, the mechanical skill 

resident within the firm, and costs to manufacture containers.  One view of 

technological progress and economics dictates that when more efficient machinery was 

available, canners would purchase it to remain competitive and reap the rewards from 

the new innovation.  This was clearly not the case with many nineteenth-century 

canners.  Even if new technology was available, many continued to manufacture with 

older technology, so long as they controlled costs and remained profitable.  In his study 

of Delaware canners from 1860 to 1940, Dean Doerrfeld reached the same conclusion.  

While Doerrfeld studied canners and not can-makers, his conclusions are applicable to 

both industries.  He stated that "Delaware canneries retained other forms of 

nineteenth-century technology well into the twentieth century."  Doerrfeld explained 
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how Delmarva Peninsula canneries continued to peel and pack tomatoes by hand until 

the 1970s, while California producers had adopted machinery as early as 1916.  Some 

Delaware canneries processed peas in the 1950s using technology installed in the early 

twentieth century.  His conclusion was that "as long as a cannery continued to produce 

goods that sold at competitive prices, new equipment was unnecessary."156  

 Few canners progressed beyond phase three, semi-automatic manufacture, in 

the typology of can-making technological development, when they manufactured their 

own tin cans.  The Wayne County Preserving Company began to purchase from 

specialist can manufacturers as they employed some semi-automatic machines.  The H. 

S. Mill Canning Company never, apparently, invested in any can-making equipment.  

Cobb Preserving used semi-automatic machines when they transitioned to developing 

the sanitary can.  Even some large food marketers, such as Franco-American, continued 

to manufacture using semi-automatic machines and bench tools until the late 1890s.  

The cost and expense of integrated can-making, phase four, limited the number of firms 

for which this method of manufacture made economic sense.  Large food marketers, 

such as Heinz, Borden Condensed Milk, and Campbell Soup after 1936, had the scale of 

operations to justify the expense.  The other integrated can-makers were the specialist 

firms, such as Norton Brothers.  Their core business was predicated upon manufacturing 

at lower cost than canners could possibly make cans themselves.  The progression along 

the path of technological development was also not linear, and often skipped a phase.  
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The Wayne County Preserving Company, the H. S. Mill Canning Company, and Cobb 

Preserving all skipped phase four, but were early adopters of the sanitary can, phase five 

of technological development.  The new product was more amenable for maximization 

of throughput, and also offered at prices slightly less than the existing hole-in-cap can. 

 The case studies also illustrate a trend amongst canners of purchasing cans from 

outside suppliers and can-making specialists in the late nineteenth century.  Wayne 

County Preserving Company and the H. S. Mill Canning Company both shifted large 

quantities of their can requirements to specialist firms.  The reason was cost -- 

specialists could manufacture them less expensively.  This was the period in which R. 

Tyne Smith, Norton Brothers, and later American Can Company and Continental Can 

Company came to dominate the can-making industry and obviated the need for 

internal, self-manufacture.  This trend applied to all canners, except some of the large 

food marketers.  The large food marketers, such as Heinz or Borden Milk, had the scale, 

financial resources, and limited product complexity to make self-manufacture a viable 

economic option for them.  The major exception was the Campbell Soup Company.  

They continued to purchase from Continental Can well into the 1930s, but once they 

began self-manufacture using modern machinery, they quickly mastered can-making 

and became the third largest can company in America, behind only American and 

Continental.          

 Finally, the case studies indicate a continued trend toward lowered prices for tin 

cans and a resultant growth in the canning industry.  In the 1860s a tin can cost twenty- 
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William Stolk, the CEO and President of American Can in 1960, stated that "it is only fair 

to judge our predecessors by the ethics of their day, not ours.  Such an approach to the 

world of competition has long since been proved unworkable and would be unthinkable 

today."47  He continued on the subject of competition and said the company had not 

"made any effort since our first year to block competition."48  Belatedly, this was an 

admission by a senior executive of the American Can Company that they had originally 

been formed with the intent to monopolize the can manufacturing industry, a 

conclusion reached much earlier by the public, journalists, and the federal government.  

Stolk also acknowledged that even in 1960, American Can was "still subject to that 

decree," meaning the 1916 decision of Judge Rose.49  The federal courts had effectively 

placed a limitation and constraint upon the conduct of business at American Can.   

 Nevertheless, the formation of the American Can Company forever changed the 

landscape of can manufacturing in America.  They became one component of a duopoly 

that came to direct and dictate the pace of change within can manufacturing for most of 

the twentieth century.  Despite a position some might view as anti-competitive, the 

company was held in high regard within the business community.  The 1941 comment in 

Fortune magazine cited in the opening of the chapter is a testament to how the 

company was viewed by the business community.  The comments by Fortune were 
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somewhat hyperbolic, but the impress of American Can on tin can manufacturing, 

regardless of their questionable origins, were substantial.   

The Continental Can Company 

               The Continental Can Company was formed in 1904 as a direct result of the rapid 

monopolization of the national can manufacturing industry by American Can.  They 

were not a party to the 1913 suit against American Can.  Continental had immediate 

success and a "solid start" in can manufacturing because several senior executives 

"defected" from American and brought with them the business of Campbell Soup 

Company, at the time the largest consumer of tin cans in the world.50  Although 

American Can had increased the price of tin cans and initially controlled nearly 90 

percent of the market, the technology of can-making was neither proprietary nor 

controlled by American, so there was space within the industry for a well-organized 

competitor.  Continental Can was clearly, according to Fortune, "part of the rebound 

against American."51  The inception of Continental Can began in 1902 when Edwin 

Norton resigned from American on account of poor health.  After quickly recovering 

from his illness, Norton was "not content with relative inactivity" and believed that 

there was "an opportunity for an independent can company" on account of American 

Can's market dominance and pricing practices.52  In 1904 Norton, in combination with 

Thomas Cranwell, his son Arthur W. Norton, Frederick Assman, and with investor capital 
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of $500,000, founded Continental Can in Baltimore.  Both the Nortons, Cranwell, and 

Assman were former American Can employees, Cranwell having been responsible for 

the Campbell's account while there.  Initial purchases were the United Machinery 

Company of Rochester, New York, and can plants in Chicago and Syracuse, plus interests 

in a railroad.  A few years later Continental purchased a third plant in Baltimore and in 

1909 bought Standard Tin Plate of Canonsburg, Pennsylvania, one of the few tinplate 

manufacturers independent of United States Steel.  After those early acquisitions, 

Continental began making sanitary cans and focused on manufacturing food cans, but 

also made a significant quantity of "general line" cans, for non-food, non-perishable 

items.  By 1919, Continental was the second largest can manufacturer in America, but its 

sales were only one-fourth of the industry leader.53  The primary plant in their 

constellation of sites was the facility in Clearing, Illinois, located on the Southside of 

Chicago.  This plant, at the time of its construction in June 1917, was the largest can 

manufacturing facility in the world.  The plant consisted of six buildings and occupied 

202,860 square feet of land, with total floor space of 502,860 square feet.  The six 

buildings were for administration, manufacturing, warehousing, and wooden crate 

manufacturing.  There was also a train shed for transporting finished cans and a 

"powerhouse" for providing steam power for the complex.  The can manufacturing 

building was a four-story structure with floor space of 230,400 square feet, sufficient for 
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daily output of two million cans.54          

 The 1920s was the decade that elevated Continental to be a serious competitor 

of American Can and to the solid position as the co-leader of the can manufacturing 

industry.  Continental nearly doubled its number of plants and production capacity 

during that decade, and the key figure behind the growth was Carle Cotter Conway.  

Conway joined Continental in its early years and had married Edwin Norton's daughter 

Sylvia, thereby cementing his relationship with America's most renowned can-maker.  

Conway was appointed a vice president in 1923 and in 1926 became president.  One of 

his first acts as president was expansion to California in 1926 and Seattle in 1927 by 

purchasing several small firms.  Continental now had a coast-to-coast business footprint.  

In Seattle, Continental pioneered a new process for manufacturing salmon cans headed 

for Alaska.  The cans were flattened before they were shipped, to conserve space, then 

reformed upon arrival at their filling location.  In 1928 Continental purchased the United 

States Can Company of Cincinnati.  The U. S. Can Company acquisition was Conway's 

crowning achievement.  This company had factories in Cincinnati, Baltimore, East St. 

Louis, Illinois, Roanoke, Virginia, and Chicago.  The former owner of U. S. Can, Oscar 

Huffman, was well known throughout the can manufacturing industry, and he became a 

roving ambassador and the principal negotiator for subsequent purchases of can-making 

companies for Continental.  In 1928 and 1929 Huffman engineered the purchase of 

fifteen more facilities for Continental, including machinery manufacturers McDonald 
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Machine Company, which specialized in presses and air testers, and Troyer-Fox 

Company, which manufactured other can-making equipment.55  During the Conway 

years, Continental grew through acquisition rather than by building new sites.  Through 

Conway's imagination, vision, and actions, Continental had doubled in size by 1929 from 

investing over $20 million in smaller can manufacturers.56  They now had a national 

network of not only can manufacturing plants, but can-making machinery facilities as 

well.           

 By the early 1930s, Continental Can operated thirty-two modern and highly 

efficient can plants.  Twelve of these plants made food cans, fifteen manufactured a 

variety of general line containers, such as motor oil, and five plants designed and built 

machinery.  It was as fully integrated as American Can.  The food can factories were 

spread throughout the United States and tended "toward locations near the growing or 

producing areas suitable for quantity packs" in order to minimize transportation costs 

for shipping cans.57  Nearly 70 percent of Continental's business, in terms of gross sales, 

were food cans, the remainder general line containers.  In 1934 Continental 

manufactured approximately 1.75 billion food cans, 30 percent of which went to the 

Campbell Soup Company.58  By the mid-1930s, Continental Can and American Can 

controlled about 75 percent of the national market for food cans, Continental being half 

the size of American.  The size of the national market for all types of food cans - fruit, 
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vegetable, meat, seafood, milk, and soup - made by specialist can manufacturing 

companies was around seven billion cans annually.  The average price for a standard #2 

tin can was three cents and American and Continental were the pricing leaders.  The 

competition between them dictated the relatively stable and affordable market price for 

tin cans.59           

 Continental was, like American, a product of merger and acquisition, yet it was 

not included in the 1913 anti-trust case against the industry, principally American Can.  

This was because Continental was a competitor for American Can, having entered the 

market because of American's exorbitant pricing policies.  Their objective was to take 

market share from American by reducing prices and supplying former American 

customers.  At its founding, Continental was very fortunate to have a cadre of 

knowledgeable industry experts and insiders to lead the company.  Additionally and 

most importantly, what Continental did have was the largest customer for tin cans in 

the world, the Campbell Soup Company, around which to build their business.  Absent 

such a large customer, the history of Continental may well have been the same as other 

small firms entering the can-making industry in response to American Can's business 

practices of the early 1900s.  The later success of Continental Can came from geographic 

expansion and the development of new forms of metal packaging.  
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Basis of Competition 

 The history of American Can and Continental Can in the 1920s and 1930s 

demonstrated a pattern of industry dominance based upon research, machinery 

improvement, and new product development.  For most of the twentieth century, these 

two companies controlled nearly 75 percent of the market for tin cans in the United 

States.60  In the 1910s, American Can used its size and financial resources to establish 

research and development laboratories.  Two of their first projects were research on 

differentially coated tin plate and an improved interior enamel to use on corn and other 

products that discolored when canned.  The differential tin plate had a thicker coating of 

tin on the interior of the can and was used to prevent leakage of highly acidic products 

that often created perforations in the can.  In 1921, in conjunction with the National 

Canners Association, American developed a product known as "C-Enamel."  This product 

was coated on the interior of cans and prevented the formation of "corn black," brown 

or black specks formed when sulfur gas emitted by the canned corn mixed with the iron 

oxides from the tin-coated steel.  The solution was to add a small amount of zinc oxide 

into the waxes, gums, and other products used for the interior lining.  This new material, 

"C-Enamel," quickly became the preferred interior enamel used throughout the 

industry, and was licensed by American to be made by enamel suppliers and sold 

throughout the industry.  It was later used to prevent discoloration of other highly 
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pigmented vegetables, such as cherries and beets.61  The chief chemist who developed 

"C-Enamel" at American Can, Herbert Baker, said in a 1923 address on the future of the 

tin can to the New York Wholesale Grocers Association that "C-Enamel" was "ideal" and 

"eminently satisfactory" for packing corn.  It was also "excellently adapted" for most 

other fruit and vegetable products.62  Continental Can also had research facilities similar 

to American Can.  They had a staff of chemists located in Chicago who studied enamels, 

lacquers, tin coatings, and new packaging protocols for specialty products.  Continental 

also had a metallurgical laboratory located in Pennsylvania.  The staff chemists and 

metallurgical laboratory assisted customers in solving problems such as can failure 

analysis, designing more efficient plant layouts, "trouble-shooting" can closing issues, 

and developing new containers for new customer products.  By the 1930s, the research 

and development activities and capabilities of American Can and Continental Can were 

quite similar.63         

 American Can and Continental Can both operated machine shops to develop 

improved can manufacturing equipment.  There were no breakthrough pieces of 

machinery developed from the 1910s through the 1930s, but every piece of equipment 

experienced some sort of incremental improvement.  Slitters, body makers, soldering 

apparatus, flangers, seamers, and air testers were made to run faster in order to 

increase throughput on the line.  A standard can line at a food can plant, at either 
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company, ran in excess of 300 cans per minute by the early 1930s.  American operated 

five or more machine shops during this period, while Continental made several 

significant acquisitions in the 1920s to achieve a position where there was "little 

difference between American and Continental in machinery and machinery service" by 

the mid-1930s.64              

 In the 1930s, American and Continental developed two extremely important 

new products.  The first of these was a can for motor oil.  Developed by Continental Can 

in 1933, the motor oil can gained rapid acceptance with the public.  Prior to the quart oil 

can, motor oil was dispensed from large bulk containers into small oil cans with spouts.  

The customer was assured of neither the brand of oil, nor the amount consumed.  The 

motor oil can alleviated both these potential areas for fraud.  Production of a quart oil 

can was not much different from a fruit or vegetable can, so Continental did not have to 

make any significant change in their manufacturing protocols.  By 1934, Continental sold 

350 million quart motor oil cans which represented nearly 20 percent of the general line 

cans they produced.  Customers now received the grade, quantity, and brand they 

desired, while the dealer had better controls on his inventory.65      

 The second major product development of the 1930s was the beer can.  While 

developed almost simultaneously by both American and Continental, most of the credit 

is attributable to American.  According to former American Can CEO William Stolk, "one 

of our proudest achievements in the 1930s was the beer can.  It took a lot of 
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imagination, hard work, time and dollars.  And it made money for us."  The key 

technological hurdles were determining how to hold a pressurized product in a can, 

selecting the proper linings so that the taste of the beer was not compromised, and 

removing oxygen from a container for a carbonated beverage infused with carbon 

dioxide.66  American was confident enough to test market the product in January 1935 

near Richmond, Virginia and began general distribution in September 1935.  American 

offered a "flat-top" beer can, while Continental manufactured a "cone-top" that was 

similar to a glass beer bottle.  The beer can was convenient for consumers because they 

did not have to return them, as they did glass bottles, nor pay a deposit.  Compared to 

glass bottles, beer cans required less shipping space, were more durable, allowed no 

light penetration to spoil the beer, and they were easier to carry.67  The American-style 

"flat-top" eventually became the industry standard, so Continental later changed to this 

style too.  A survey by Fortune magazine in late 1935, only a few months after general 

distribution of the beer can, found that a majority of the people who had tried canned 

beer preferred it to bottled beer 44 to 34 percent.  From this data, Fortune concluded 

that "at least half the people could be taught to take their home beer that way [in a 

can]."68  This would prove to be a gross understatement as canned beverages gained 

immediate acceptance with consumers.        

 The basis of competition between American Can, Continental Can, and the rest 
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of the industry did not rest upon pricing, but providing superior quality, service, and 

research to their customers.  Price was not the main point of competitive advantage for 

either national firm.  John Baldwin, a senior sales manager, who began his thirty-nine 

year career at Continental Can in 1920, claimed that both American and Continental did 

not sell on price.  Baldwin said "as a matter of fact, we have maintained about the same 

price.  We knew that we couldn't get any more for our cans than the American Can 

Company, and, of course, when they came out with a price change, we weren't far 

behind in finding out what it was because our customers would let us know 

immediately."  Competitive information on pricing was never exchanged between the 

competitors, according to Baldwin, rather reciprocity in pricing was the convention.  

According to Baldwin, "it wouldn't be long before we had it [price information], and 

when we changed them, why, it was vice versa."69  In a similar vein, Clarence Smith, a 

salesman for Continental Can in the 1920s and 1930s, agreed that pricing was not the 

basis of competition because it was too ephemeral.  Smith said "particularly with the 

major items like fruit and vegetable cans, you never have a price advantage . . . you are 

never able to maintain it longer than a few minutes to a couple of days."  The tendency 

was for prices to decline, and Smith observed "the buyer or the other buyers want the 

same advantage.  So your competition must meet you, or vice versa."70     

 American Can Company employees held the same beliefs regarding the basis of 
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competition between the industry behemoths.  Martin Corcoran began working for 

American Can in the 1920s and rose to become the customer service manager for New 

York, Pennsylvania, and parts of Ohio and West Virginia.  He supported his competitor’s 

Baldwin and Smith's claims regarding pricing when he said "most containers are within a 

penny a thousand."  Corcoran believed service was the only method to differentiate 

yourself from the competition and stated "we feel it [differentiation] is only service, only 

the type of service and having deliveries prompt, having containers available, . . . having 

help available to him [the customer] in a matter of minutes or hours at the most, and,     

. . . somebody he can rely on every minute of the day or night during his packing season.  

I say you only build up loyalty in the customer by service."71    

 Customers believed there was little difference between American Can and 

Continental Can.  Howard Cumming was the owner of a New York cannery in the 1920s, 

the Good Luck Food Company which made pie fillings and baby food.  Regarding the 

consolidation of the can manufacturing industry he said "cans were alike whether they 

came from American or Continental.  And so I think, that in a way they preserved a lot of 

canners.  A lot of canners couldn't have lived without them."  Besides offering "very 

flexible credit," Cumming thought the research capabilities of both American and 

Continental were extremely important.  He stated "they had a lot of effect and favorable 

effect because they did a great deal of research work.  Most canners had very little 

capacity to do research work for themselves . . . they made a great contribution that 
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way.  There's no question about that."  Cumming commented on pricing when he 

claimed American and Continental competed with one another in making "liberal 

settlements" with customers for defective tin cans.  According to Cumming, "they found 

many ways to subsidize people they wanted to."72       

Middle Tier Can Manufacturers 

       Even though American Can and Continental Can dominated the can 

manufacturing industry and sold nearly 75 percent of all fruit and vegetable cans in the 

country by the late 1920s, a significant number of cans were produced by "middle tier" 

firms.73  There were four "middle tier" firms that specialized in manufacturing food cans, 

also known as "packers cans."  The largest of these firms was the National Can 

Company.  National traced its origin to 1899 and began operations as the John Boyle 

Company of Baltimore, a firm which made cans, packed food, and sold excess cans to 

other canners.  In 1909 the John Boyle Company was purchased by the Metal Package 

Company of New York and changed their name in 1918 to the Metal Package 

Corporation.   Subsequent purchases in the early 1930s of Fisher Can of Ohio, and 

Boston-based Colonial Can and National Can, completed the early acquisitions of the 

firm.  Most importantly, the name was changed to National Can in 1935 in order to 

stress their presence in Chicago, Baltimore, Boston, Ohio, and New York.  Despite this 

expansion, the company was still a distant third in the manufacture of food cans in the 
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1930s.74  The fortunes of National Can improved in the 1930s with the hiring of Robert S. 

Solinsky.  Solinsky began his career in can manufacturing as a messenger boy for 

American Can at their Maywood, Illinois plant in 1908 and spent twenty-four years in 

the sales organization of Continental Can from 1911 to 1935.  After joining National Can 

in the 1930s, Solinsky eventually became President and CEO of National in 1952 and 

remained in this position until his retirement in 1966.  During his tenure, Solinsky built 

National Can into a rival of American and Continental through the acquisition of 

additional beverage, food, and general line can manufacturing operations national wide.  

Although National’s footprint was significantly smaller than their larger competitors, 

they were clearly the third largest player in the market75     

 Fruit packing in California generated opportunities for American Can and 

Continental Can, and, additionally, led to the formation of a regional competitor.  

American and Continental both had operations on the West Coast in the first decade of 

the twentieth century.  In 1907, American signed a contract with the California Fruit 

Canners' Association (CFCA) to provide 300 million cans over the course of five years.  

American manufactured these cans at their plant in Pittsburg, California, an industrial 

area in the East Bay area of San Francisco Bay.  At the time this was the "biggest 

contract ever awarded for tin cans" and a sign of the growing importance of the Golden 

State to the can manufacturing industry.  American Can had told the CFCA they could 
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not lower the price further on even this large an order because of the high prices they 

were paying for tin plate.  As a result, the CFCA threatened the American Sheet and Tin 

Plate Company that they would backward integrate and build their own steel plant.  The 

prices for the tin plate were eventually lowered, as it was a small step for CFCA into self-

manufacture if they manufactured their own tin plate.76      

 The large volume in California eventually led to the formation of a regional can 

company, Pacific Can.  The growing market provided room for everyone.  Founded in 

1927 and concentrating solely on "packers cans" for the fruit and vegetable industry of 

California, Pacific Can grew rapidly in the 1930s and 1940s increasing its volume 

eightfold between 1939 and 1954.  It also manufactured a line of can-making machinery 

for their own use, and became a "formidable rival" for both American Can and 

Continental Can on the West Coast.77  Pacific Can and their four plants were purchased 

by National Can in 1955.  This acquisition made National Can "truly a third national can 

company."78          

 The final two "middle tier" can manufacturing companies were Crown Cork & 

Seal Company of Philadelphia and Heekin Can of Cincinnati.  Crown had a long 

established history as the preeminent maker of bottle caps, known in the industry 

vernacular as crowns, in the late nineteenth and early twentieth centuries.  In the 1930s 

they feared that the newly developed beer can would displace glass bottles and the 
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need for their primary product, so they sought to diversify and manufacture packers 

cans.  In 1936 they purchased the Acme Can Company and formed the Crown Can 

Company.  In 1937 they constructed in Philadelphia the then largest can manufacturing 

plant in the world.  Further expansion and acquisition activity provided Crown a national 

footprint with operations in Chicago, Florida, Indiana and Nebraska by the early 1940s, 

but they remained a small actor in the food can industry.79  Heekin Can was founded in 

1901 in Cincinnati to service regional customers in the Ohio and Mississippi River 

Valleys.  Focusing on packers cans for primarily vegetable canners in these regions and 

being a closely-held private firm, Heekin remained a viable independent firm until the 

1990s.  The firm operated four facilities in Ohio, Tennessee, and Arkansas and was a 

major force within their chosen region, yet remained a minor player in the national 

market.80   

Effects of Consolidation 

 The can manufacturing industry was very concentrated by the late 1930s.  Much 

of the reason for this was the dominance of American Can and Continental Can and 

their financial resources to purchase or manufacture the most modern can-making 

equipment.  While the industry behemoths established the major trends within the 

industry in terms of pricing and technology, there was still a large enough market for 

firms with a regional orientation to survive.  The availability of tin cans at reasonable 
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prices made self-manufacture a less viable economic decision except for the largest of 

canning firms.  In the opinion of economic historian and industry observer James McKie, 

"there are certain obstacles to entry into self-manufacture" due to the failure to "make 

headway against the economies of scale and diversification in already-established 

firms."81  He also noted that the trend away from self-manufacture began in the 1910s 

or earlier with the advent of large national can manufacturing companies.  In 1913 it 

was estimated that one-third of the cans in the United States were self-manufactured.  

By the end of World War II, self-manufacturing firms constituted only 12 percent of the 

entire food can market.82  The barriers to entry were not absolute in can manufacturing 

after the 1930s, but after the 1940s there were no new entrants that remained in 

business longer than a few years.         

 The creation of both American Can and Continental Can and the rise of the 

"middle tier" firms had an immediate effect upon the can manufacturing industry that 

can be readily seen in census data.  Can manufacturing was first reported as a distinct 

industry, "Tinware, not elsewhere specified," in the 1904 Census of Manufactures.  As a 

relatively new industry with both specialist and self-manufacturers, early figures were 

reported with the caveat that the data "does not cover the manufacture of tin cans and 

other containers by establishments engaged in canning and preserving."83  In other 

words, data from firms engaged in self-manufacture were not included, therefore the 
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data fairly accurately portrayed the business activities of the specialist can companies.  

The data demonstrate rapid industry concentration and growth in the twenty-five years 

following consolidation and the rise of American, Continental, National, and Pacific Can.   

Table 5.1 - Consolidation of Can Manufacturing 

Year # Plants Production Workers Total Value ($000) Value-Added by 
Manufacturing ($000) 

1904 377 16,919 41,893 15,645 

1909 318 19,754 58,814 19,541 

1914 294 22,284 81,931 28,090 

1919 301 34,386 233,964 68,793 

1921 244 22,711 168,305 59,577 

1923 241 30,511 215,971 79,991 

1925 221 29,901 260,360 84,581 

1927 236 29,721 253,479 84,058 

1929 232 31,497 296,901 101,914 

 Source:  Data taken from United States Department of Commerce, Bureau of the Census, Census 
 of Manufactures 1958, Volume II, Industry Statistics, Part 2, Major Groups 29 to 39 (Washington, 
 D. C.: GPO, 1961), 34A-5. 

 

In 1914, ten years after the creation of American and Continental, the major locations 

for can manufacturing, in terms of the total value of product and the number of 

production workers were New York, Illinois, and Maryland.  All three of these states had 

been major centers for can-making prior to American and Continental.  California was 

still included in the "others" category in the 1910s, but it was becoming an increasingly 

important center for both canning and can manufacturing.84   

 The data clearly demonstrate patterns of consolidation and concentration in the 

industry.  At a macro-level, there were fewer plants manufacturing cans post-
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consolidation, yet the industry was growing.  The number of plants had decreased from 

377 in 1904 to 232 in 1929, nearly 40 percent.  Yet while the number of plants 

decreased, the number of production workers and total value of the products they 

manufactured increased dramatically.  The number of production workers increased 86 

percent, while total value increased over 600 percent.  In terms of productivity, a 

production worker in 1904 generated an average of $945,000 in annual manufacturing 

value-added compared to 1929 when this same employee contributed 3.25 million 

dollars annually.  By any measure, the industry was growing and employees were more 

productive after consolidation.      

Consolidation and Alfred Chandler 

 There are several areas where the consolidation of the can manufacturing 

industry does not fit Alfred Chandler's hypotheses.  First, the formation of the industry 

leaders, American Can and Continental Can, was neither because of administrative 

coordination replacing market mechanisms nor the existence of a salaried managerial 

hierarchy.  In the case of American Can, the company emerged out of financial 

machinations designed to dominate can manufacturing.  The formation of American Can 

was not based on an intent to capitalize upon any innovative product or process they 

had created, because none existed; rather, its goal was to monopolize the can 

manufacturing industry.  The firm would subsequently exploit radical can-making 

innovations of other inventors, such as the integrated assembly line and the sanitary 

can, through capital investment and further acquisition activity.  As Judge Rose wrote, 
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"it remains true that defendant [ACC] acquired its controlling position in the trade as the 

result of an unlawful combination; that such control, even when legitimately acquired, if 

not illegal, is at best a danger."85  The objective at formation was to control and 

dominate the market -- the salaried managers and administrative bureaucracy would 

come later.  There were no professional salaried managers at their formation, save 

Edwin Norton.  Judge Rose stated "the men who brought about the organization of the 

defendant [ACC] do not appear to have been more than five in number, and only one of 

them, Edwin Norton, was a can maker."86  American Can attempted to monopolized the 

industry first, then subsequently construct a managerial and administrative control 

structure to operate the company, not vice versa.            

 The formation of Continental Can in 1904 was a consequence and result of 

American Can's attempt to monopolize the can manufacturing industry.  There were 

two key factors which distinguished Continental from American.  First, unlike American, 

Continental had a seasoned corps of can-making veterans in their initial group of 

salaried managers.  Most of these managers were former American Can employees, 

such as Edwin Norton, Thomas Cranwell, and Frederick Assman.  In this regard, 

Continental did have a professional group of salaried managers, much as suggested by 

Chandler.  The second factor which distinguished Continental from American, during 

formation, was a customer that was the largest consumer of tin cans in the world and 

around which a business could be built -- the Campbell Soup Company.  The 
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administrative apparatus to manage the business was built around the Campbell Soup 

Company account.  Like American, Continental did not have an innovative product, 

process, or administrative bureaucracy which led to their future success.  In sum, 

Continental had professional salaried managers and a large customer at their 

foundation, but not an administrative mechanism for better control.  This element of 

Chandler's hypotheses came later in their corporate history.      

 Second, market mechanisms placed an effective restraint upon the industry 

duopoly in how they priced their products and also governed their responses to 

changing customer expectations, thereby ensuring their survival.  Market forces, in 

particular competition between American and Continental, were a limitation placed 

upon both companies in terms of pricing.  This was a phenomena that occurred within a 

few years of their formation. Stable pricing became a hallmark of the industry within a 

few years of industry consolidation.  By the mid-1910s, despite the emergence of 

managerial and administrative control features, American Can had lost the power to 

arbitrarily dictate their price, because of competition.  Judge Rose observed this when 

he wrote "they [competitors of ACC] never name their prices for the year until the 

defendant's have been made public.  On the other hand, the potential, if not the actual, 

competition to which the defendant is exposed, prevents it from arbitrarily fixing its 

prices at a higher figure."87  Besides stable pricing, the duopoly survived because it 

offered customers new products, technical assistance, and provided other services, such 
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as free storage of cans.          

 Third, unaccounted for by Chandler was how the federal government provided 

an effective check on the unbridled growth of corporations.  This was clearly a factor in 

the future growth of American Can and a subject which conditioned the minds of future 

senior executives, such as William Stolk, into the 1960s.  The ever-present threat of 

dissolution was a constant sword held perilously over the heads of American Can if their 

behavior, because of their dominant market position, ever became a peril to the public.  

Judge Rose declared in 1916 "if the defendant shall hereafter do anything which will 

justify or require the action of the court, there would seem to be no reason why the 

government should not promptly get the relief, to which it would then be entitled, at 

little cost to anybody."88  The "relief" to which he referred was dismemberment of the 

company.  As a result, the market position of American Can in food cans never varied 

much from roughly 50 percent of the market, which it enjoyed from the mid-1910s, until 

their dismantling in the 1980s.  American increased its business through expansion of 

the overall market for food cans, thereby increasing sales.  As the previously referenced 

Fortune magazine profile concluded in 1941, employees at American Can pointed with 

pride at their stable market share of 50 percent.     

 Finally, Chandler was factually incorrect on a number of points concerning the 

consolidation of can-making, although in fairness, some of his observations were 

accurate.  First, several important customers of the can companies pioneered "adopting 
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and integrating the new ways of mass production and mass distribution" thereby 

becoming "nationally known."89  Among his list were Campbell Soup, Heinz, and Borden.  

These companies were among the first to couple mass production with mass 

consumption.  Chandler was also correct on a second point that many of the national 

brands used advertising to increase demand for their products.  In his words, 

"advertising was important to enlarge demand."  A few firms, such as Campbell Soup, 

"were soon selling and delivering directly to retailers."90  Finally, he was correct about 

the importance of California Packing, later known as Del Monte, to the canning industry 

in the western United States.  He argued they used continuous-processing equipment to 

sell low-priced packaged goods.  The company had resulted from a "1916 merger of 

local canning companies that built a nationwide marketing organization and an 

extensive -- if more regional -- purchasing network."91  California Packing was certainly a 

formidable competitor in their region of the country, but they were a canner and 

marketer, not a can-maker.         

 There were numerous instances, however, where Chandler was factually wrong 

and attempted to force canning, can manufacturing, and the formation of American Can 

and Continental Can into his narrative.  He was wrong about the Campbell Soup 

Company and self-manufacture of tin cans.  He stated that Campbell Soup, in addition to 

Heinz and Borden's Milk, was one of the first firms to use the Nortons' "'automatic line' 

                                                           

 89  Chandler, Visible Hand, 298.  
 90  Ibid., 298.  
 91  Ibid., 349.  
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canning factory" in 1883 and because of this "at once became and still remain, nearly a 

century later, among the largest canners in the world."92  He later stated that Campbell 

Soup was one of "the first enterprises to utilize fully the 'automatic-line' canning 

factory."93  Chandler is wrong on two counts.  He conflates can-making and canning, yet 

these two enterprises had separated in the 1880s.  The Norton Brothers "automatic 

line" was designed to manufacture tin cans, not fill them.  Additionally, while Campbell 

Soup may have had a filling line that was a continuous process, they did not begin 

manufacturing their own cans until the 1930s.  They were a foundational and key 

customer of Continental Can.          

 Chandler was incorrect about the consolidation of the canning industry.  He 

argued that "where canning remained seasonal, as was the case for vegetables [and] 

fruit . . . the large company did not appear."  Del Monte, Libby, McNeil, and Libby, and 

Heinz were major fruit and vegetable packers, and were certainly large corporations.  

Additionally, although a minor point, he stated that Continental Can was "formed in 

1906."94  Continental was formed in 1904.  Both American and Continental concentrated 

on manufacturing "packers cans" for vegetables and fruits in their early years.  American 

                                                           

 92  Ibid., 253.  Chandler's source was May, Canning Clan, 350-351.  May's production figures for 
the Norton "automatic line" were correct and taken from articles published in 1883 by American 
Machinist, Vol. 6. No. 28 (July 14, 1883): 1-2 and Scientific American Supplement, Vol. XVI, No. 398 (August 
18, 1883): 6346-6347.  However, May made no claim regarding Campbell Soup, Heinz, or Borden's Milk 
being the first adopters of the Norton "automatic line."  For readers interested in adoption by canners, 
Chandler, Visible Hand, fn13, 557 states "For other canners see Chapter 9."      
 93  Ibid., 295.  Chandler cited May, Canning Clan, 351-353, but this source has no information 
concerning adoption of the Norton "automatic line" by mass marketers of processed food products and 
only treats the development of the integrated can manufacturing line by Norton Brothers.  See Chandler, 
Visible Hand, fn15, 562.  
 94  Ibid., 296.  
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and Continental would also both qualify as large companies.      

 Chandler argued that "American Can and Continental Can, both the result of 

mergers, provided cans and canning machinery for small canners who normally 

operated on a seasonal basis."95  Chandler never stated what constituted a "small 

canner."  However, both companies sold to large customers, such as the Campbell Soup 

Company.  They also attempted to level the seasonality in fruit and vegetable 

production by expanding geographically and developing new products, such as motor oil 

and beer cans, which did not exhibit seasonality.  Additionally, neither company ever 

made, nor sold "canning machinery."  They made and sold can-making machinery, while 

other companies, such as Sprague Manufacturing, perfected canning machinery.   

 Finally, Chandler believed that the managerial revolution described in his tome 

was "little affected by public policy."96 He seemed to disregard anti-trust legislation of 

the 1890s and actions against companies such as Standard Oil, United States Steel, and 

American Can in the 1910s.  The dissolution and dismemberment of Standard Oil is well 

known, while the permanent threat of a similar action against American Can 

conditioned their future business practices.   Government action was certainly an 

instrument used prevent monopolization and restraint of competition during the rise of 

corporations in America.       

 

 

                                                           

 95  Ibid., 357.  
 96  Ibid., 376.  
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Conclusion 

The consolidation of the can manufacturing industry stabilized prices for 

consumers and even lowered them over time.  The first decade of the twentieth century 

was tumultuous, but thereafter prices tended to stabilize.  Even in 1913 prices were 

trending downward.  In 1916 Judge Rose wrote "a great many consumers of cans 

testified that the price has tended downward.  Up to the time of the closing of the 

evidence in this case, that was generally true.  There were fluctuations, and the 

downward trend was slight; but there was such a trend."97  The continuous 

improvement of machinery increased throughput on can assembly lines, thereby 

decreasing unit costs, and some of these savings were passed along to consumers.  

Material conservation was also a factor, as there were incessant efforts since the late 

nineteenth century to reduce the amount of solder used in can fabrication.  The 

increasing popularity of the sanitary can, a container that consumed less solder than a 

hole-in-cap can, also lowered prices over time.  Can prices were slightly above two cents 

per #2 can in the mid-1910s and stayed under three cents per can until the mid-1930s.98  

Prices for tin-plated steel, the major component of material costs in a can played a role 

in stabilizing can costs.  However, competition between American Can and Continental 

Can, along with other smaller companies, ensured that the monopolistic impulses of 

American Can in 1901 were thwarted.  From the perspective of the can consumer, 

consolidation was an economic benefit.              

                                                           

 97  United States v. American Can Company, et. al., 230 F. 893 (D. Md. 1916).  
 98  Fortune, April 1934, p. 77.   
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 The case of industry consolidation in can manufacturing cannot be forced into 

Alfred Chandler's model of the dominance of corporations in the late nineteenth and 

early twentieth century's.  At best, some aspects of his hypotheses describe the 

industry, while many others do not.  The formation of American Can was a gambit by 

financiers to monopolize the market in tin cans, and the subsequent creation a few 

years later of Continental Can was the result of American's original intent.  Neither 

company developed the technology for manufacturing cans, nor the increasingly 

prevalent product form, the sanitary can.  Perhaps both the leading manufacturers fit 

Chandler's model later in their histories and developed improved machinery and 

products, but not before they controlled nearly 75 percent of the industry.  The role of 

administrative mechanisms and a professional salaried management team played little 

part in their initial market ascendancy.  In fact, the dual constraints imposed upon 

American Can limited the degree to which they could dominate the market for tin cans.  

Market forces and competition placed a brake on prices, while the ever-present threat 

of government dissolution obliged them to be wary about any future activities which 

could be construed as anti-competitive.  Regardless of the constraints forced upon 

American, they were an important element of the American economy throughout most 

of the twentieth century.  American Can was a component of the Dow Jones Industrial 

Average, a barometer of the health and complexity of the American economy, from 

October 4, 1916 until March 12, 1987.99  Historians' sometimes amuse themselves with 

                                                           

 99  http://stat1.moneycontrol.com/Dow Jones Industrial Average Historical Components.pdf, 
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counterfactual history.  One cannot profess with clarity whether there would have been 

a later attempt to dominate the can manufacturing industry if neither American Can nor 

Continental Can had been created, or if the industry would have matured as something 

other than a duopoly.  What is incontrovertible, however, is that the pace and shape of 

change within the industry would have been different without either or both 

companies.          

 Whether the consolidation of can manufacturing was good or bad for the public 

is a value judgment.  There are several facts, however, which suggest that consolidation 

was a benefit to consumers.  First, the research and development efforts by both 

American Can and Continental Can provided many new products for customers, as well 

as improved versions of food cans.  Oil cans, beer cans, and garbage pails are but a few 

of the examples.  Canned food quality improved because of development of linings 

capable of preventing degradation of certain food products, such as sweet corn.  

Second, continuous incremental improvement by the machinery manufacturing 

operations, at both leading companies, of can-making equipment originally developed in 

the late nineteenth century, and perfection of the sanitary can, increased throughput on 

can assembly lines thereby lowering the cost of manufacturing.  The savings in 

manufacturing costs were passed along in the form of stable or reduced pricing for 

consumers.  The mechanical innovation post-consolidation and through the 1930s was 

incremental in nature, with no significant breakthrough machines developed by either 
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company.  Technological innovation post-consolidation focused on incremental 

improvements to machinery, while product development innovation sought 

breakthrough advances to expand the uses for tin cans and the products which could be 

packed in them.  Finally, the intense competition between American Can and 

Continental Can and attempts to differentiate themselves from each other through 

quality and service, not price, further insured that predatory pricing was an archaic 

practice.  If either company attempted to increase prices, it would soon be met with 

lower prices from the other.  As early as 1916, Judge Rose had concluded that American 

Can had done nothing unscrupulous in the immediate years preceding United States v. 

American Can, et. al. that suggested they restrained competition.  In fact, American Can 

was regarded as a great benefit to the industry by competitors and customers alike.  In 

short, consolidation of can manufacturing in the early twentieth century and the 

formation of a market duopoly ensured that reasonable pricing reigned within the 

industry.         

 Despite wide diffusion of the tin can by the early twentieth century, both 

American Can and Continental Can were not immune to negative public perceptions of 

their primary product, food cans.  Diffusion of the tin can in the late nineteenth century, 

subsequent improvements in technology, and consolidation of the industry all led to less 

expensive tin cans for consumers.  However, these phenomena would be futile unless 

specialist can manufacturers could broaden the market for their products and increase 

the overall size of the industry, and subsequently their companies.  One method to 
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expand business was to develop new products, an example of expanded scope.  The 

other was to affect customer demand, as will be explained in the next chapter.      
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Chapter 6 - Managing Demand and Customer Expectations 
 

Nothing has done more to lighten the burden of the kitchen than the modern  
cannery.  The taking of the work away from home and away from observation, except  

to a comparatively few, has developed a lurking suspicion that possibly some of the  
material used and the care taken in its preparation are not all that they should be,  

and this suspicion has grown to a prejudice against canned foods.  A presentation of the 
facts may serve to correct some of these misapprehensions.  

 
A. W. Bitting, M.D. and K. G. Bitting, M.S., 19161 

 
They [critics of canned food] cannot deny the visible mitigation of drudgery over the 

kitchen stove and the kitchen sink which has come with the prepared food package in 
can, jar or paper carton. 

 
New York Times, 19302 

 
 Arvill Bitting and his wife Katherine wrote the above words in the introduction to 

their 1916 treatise Canning and How to Use Canned Foods.  Arvill, a medical doctor and 

Katherine, a chemist, spent much of their lives promoting the virtues of canned food.  

The purpose of their work was to explain to the American public how canned foods 

were manufactured, reassure them of the sanctity and safety of the product, and 

provide recipes for canned foods.  Their comment fairly summarized the status of 

canned foods in the second decade of the twentieth century.  By 1916 canned foods 

were a fixture in most kitchens and a component of the American food landscape.  They 

had indeed removed "drudgery" from the kitchen for many American women by 1930, 

as reported in the New York Times.  Canned foods were a convenient method of food 

preservation, were affordable for most Americans, and offered consumers a wide 

                                                           

 1  A. W. Bitting and K. W. Bitting, Canning and How to Use Canned Foods, 9.  
 2  New York Times, 5 October 1930, p. E1.  
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variety of fruit and vegetable products, often when out of season.  The growth in the 

use of canned foods was in no small part because of demographic shifts.  The growing 

number of Americans living in urban areas had separated producers from consumers of 

food.  Yet, despite the seemingly positive benefits and bright future of canned foods, 

there were some "misapprehensions" surrounding the product.  The misgivings often 

had cultural roots or were the product of sensational stories of food adulteration in the 

press.  Canners and can-makers, alike, had a vested interest in changing consumer 

perceptions.          

 This chapter investigates how canners and can manufacturers endeavored to 

increase demand for their products and at the same time attempted to offset negative 

public perceptions of canned foods.  There were two techniques primarily intended to 

allay customer concerns.  First, beginning in the 1890s, scientific methods were applied 

to canning intending to replace the secretive, empirical processes by which canned 

foods had been prepared.  An industry with "scientific" credentials would alleviate 

consumer fears.  Second, in the first decade of the twentieth century a canners’ trade 

and lobbying association, the National Canners Association (NCA), was founded.  The 

purpose of the organization was to educate and inform the public about the merits of 

canned foods and establish industry-wide standards for processing, as well as respond 

to any negative media stories concerning canned foods.  The Association was also a 

reaction to the 1906 Pure Food and Drugs Act.  All participants in the canned food 

industry, including can-makers, were members of the NCA.  Another thirty years passed 
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before a separate trade organization, the Can Manufacturers Institute, was formed 

solely for can-makers.          

 The market for canned foods was increasing because of urbanization, and the 

canning and can manufacturing industries were increasingly dominated by several large 

companies.  The goal for the major companies, in both industries, was to increase the 

appeal of canned food, thus expanding the market.  Advertising was the primary 

method employed by canners and can-makers to bolster demand.  Aggressive 

advertising, primarily in magazines directed toward middle-class women, contained 

many interesting and nuanced themes, nearly all addressing the housewife's role in 

preparing meals for her family and entertaining guests.  Advertising served the two 

roles: it assuaged negative perceptions and attempted to increase demand for canned 

food.  Nearly all industry participants placed advertisements -- canners, can 

manufacturers, and trade organizations.       

    Canned Food Consumption 

 Reliable and affordable, canned food became firmly established as a fixture in 

the kitchen and American food landscape between 1900 and 1920.  The can-making 

industry experienced continued growth from the late nineteenth century onward.  

Before the Civil War, estimates placed the size of the canned food industry at 5 million 

fruit and vegetable cans manufactured and consumed annually.  By the end of the War, 
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the figure had risen to 30 million.3  The increased production and consumption of 

canned foods in the late nineteenth century corresponded with the mechanization of 

the industry and the myriad of technological innovations.  By the mid-1890s, annual 

production and consumption of canned fruits and vegetables had risen to 500 million 

cans annually.  Production of all canned foods, including soup, meat, milk, seafood, and 

fruits and vegetables, was close to 1 billion cans annually.4  Using the above figure of 

500 million fruit and vegetable cans annually consumed in 1896, and factoring in an 

annual growth rate of 7 to 8 percent, a conservative estimate of the annual growth rate, 

a rough approximation of the market size in 1900 was between 650 and 680 million 

cans.             

 Prior to 1904, United States Census data listed annual canned fruit and vegetable 

production not in terms of cans or cases packed, but in pounds processed.  The 

following chart lists annual fruit and vegetable cans packed by all canners in the United 

States during the first two decades of the twentieth century.  The number of cans 

packed in a year is a fair metric to use for estimating the number of cans produced by 

can manufacturers in any given year.  If anything, using cans packed versus cans 

                                                           

 3   There is no U. S. Census data available on annual production and consumption of tin cans prior 
to 1870.  Various sources have estimated the figure of 5 million, and this has become a historically 
accepted fact.  See Collins, The Story of Canned Foods, 15-17; Boorstin The Americans: The Democratic 
Experience, 316; Jane Busch, "An Introduction to the Tin Can," Historical Archaeology, Vol. 15, No. 1 
(1981), 97; Brooke Hindle and Steven Lubar, Engines of Change: The American Industrial Revolution, 1760-
1860 (Washington, D. C.: The Smithsonian Institution Press, 1986), 105.  There are no data on the number 
of cans produced or consumed contained in the 1870 Census.  However, 30 million cans is the generally 
accepted figure used by various authors.  See Collins, The Story of canned Foods, 15; Kuhlmann, "The 
Processing of Agricultural Products in the Pre-Railway Age," in The Growth of the American Economy, ed. 
Harold F. Williamson, 203; Boorstin, The Americans: The Democratic Experience, 316; Busch, "An 
Introduction to the Tin Can," 97.  
 4  New York Times, "Perfection of Canned Goods," 26 July 1896, p. 12. 
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produced slightly understates the size of the market, as some empty cans are invariably 

in inventory at both the can-maker and canner.   

Table 6.1 - Market Size - Canned Fruits and Vegetables - Early Twentieth Century 

Year Cases Packed 
Vegetables 

Cases Packed 
Fruit 

Total Cases 
Packed 

Total Cans Filled 
(Millions) 

1904 29,719,879 4,628,241 34,348,120 824.4 M 

1909 34,656,179 5,528,878 40,185,057 964.4 M 

1914 50,258,674 9,449,182 59,707,856 1,433 M 

1919 58,108,311 21,432,393 79,540,704 1,909 M 

1921 38,186,041 12,516,014 50,708,055 1,217 M 

1923 75,751,122 20,328,957 96,080,079 2,306 M 
Source: Data for 1904 through 1914 is taken from U. S. Department of Commerce, Bureau of the Census, 
Census of Manufactures 1914, Volume II, Reports for Selected Industries and Detail Statistics for 
Industries by States (Washington, D.C.: GPO, 1919), 376-377.  Data for 1919 through 1923 is taken from  
U. S. Department of Commerce, Bureau of the Census, Census of Manufactures 1923 (Washington, D.C.: 
GPO, 1926), 67.  The conversion factor from cases to cans is 24 because this is the number of cans per 
case for #2, #2½, and #3 cans, which were the predominant sizes used to pack fruits and vegetables. 
 

  

 The decline in consumption and manufacturing in 1921 was due to the 

nationwide recession of the early 1920s.  Regardless of general economic conditions, 

the canning and can manufacturing industries expanded from 500 million fruit and 

vegetable cans annually in the mid-1890s, to 1.9 billion in 1919, a 280 percent increase 

over the course of twenty-five years.  By 1936, the annual pack of fruit and vegetable 

cans was 4.12 billion.5  When all canned foods such as soup, meat, milk, and seafood are 

                                                           

 5  American Can Company, The Canned Food Reference Manual, 2d ed. (New York: American Can 
Company, 1943), 452-453.  The data are presented in cases, therefore conversion by the number of cans 
per case was used to arrive at this figure.    
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included, Americans were consuming nearly 7.2 billion cans annually by the mid-1930s.6  

By any measure, canned foods were a fixture in American culture by the 1920s, and 

consumption continued to increase thereafter.      

Chart 6.1 - Annual Per Capita Consumption of Canned Fruits and Vegetables 

        

 Data From: U. S. Department of Commerce - Bureau of the Census, Historical Statistics of the United       
States: Colonial Times to 1970, Part 1 (Washington, D. C.: GPO, 1975), 329-331. 
 
 

 The above chart demonstrates that total annual per capita consumption of 

canned food climbed significantly from 1909 until 1940, thereby supporting the 

dramatic expansion of the can manufacturing industry in the early twentieth century.  

Despite the general upward trend in consumption, the data show several spikes.  During 

World War I consumption spiked, but the immediate post-war years showed a decline.  

Likewise, consumption declined during the early years of the Great Depression from 

                                                           

 6  Unattributed, "Profits in Cans," Fortune, Vol. IX, No. 4 (April 1934): 77.  The article stated that 
60 percent of the 12 Billion cans used annually by Americans were food cans, therefore 7.2 billion was the 
market size for all canned foods in the mid-1930s. 
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1929 until 1933, then began a slow upward climb again.  The variation in total 

consumption generally reflected the economic conditions in the country.  Despite the 

peaks and valleys, total per capita consumption of canned fruits and vegetables climbed 

from 18.3 pounds per person in 1909 to 53.5 pounds per person in 1940, a growth of 

nearly 200 percent over the course of thirty years.  Unquestionably, consumption of 

canned foods became a hallmark of twentieth-century America.  Consumption of 

vegetables always exceeded that of fruit, because there were many more varieties of 

vegetables.  Heavy consumption of tomatoes, corn, and beans began in the mid-

nineteenth century.  The canned fruit industry had a much later start and only became a 

robust industry in the late nineteenth century with the expansion of canning in 

California.  While consumption of canned fruit lagged that of canned vegetables, there 

was less variability in the demand for canned fruit.  Demand for out-of-season fruit 

items tended to stabilize, particularly in regions where fresh fruits were unavailable. 

 Census data on capital invested in the canning industry also support the 

argument that canning and canned food had become a dominant force in early 

twentieth-century American foodways.  By 1899 invested capital, for the entire canned 

food industry, was $59 million in current dollars or $135 million 1929 dollars.  In 1909 

these figures were $119 million in current dollars and $224 million in 1929 dollars.  By 

1919 the figures were $378 million and $458 million respectively.  In 1929 the book 

value of invested capital in canning was $853 million.  The greatest two decade period 

for growth, on a percentage basis, was between 1899 and 1919.  Book value during this 
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time period, in 1929 dollars, rose $323 million, or over 240 percent.7  Canners had 

clearly invested more capital in their operations to match rising consumer demand for 

canned food.          

 Some reasons for the tepid growth of canning and can manufacturing in the mid-

nineteenth century were explained in the Twelfth Census in 1900.  Arthur Hunt, a 

descendant of the first large-scale cannery operators in California, wrote a lengthy essay 

for the Twelfth Census on the state of canning and preserving at the beginning of the 

twentieth century.  He stated that canning had been largely confined to "three great 

commercial centers" and was not an industry "of much importance" until the last 

twenty-five years of the nineteenth century.  Hunt listed six reasons for the slow growth 

of canning prior to the 1870s: "tardy introduction of machinery," "secrecy" surrounding 

the method of preserving fruits and vegetables, public "skepticism" on the 

"healthfulness" of canned foods, a "general prejudice against canned foods," the high 

costs of production, and the exorbitant prices for consumers.  According to Hunt, 

"gradually these obstacles to progress were overcome," and by the end of the 

nineteenth century the industry had "spread over the country with remarkable 

rapidity."8  Hunt was partially correct in his analysis of the state of the industry.  

Certainly the introduction of technology, albeit at a non-uniform pace, had reduced 

costs of manufacture and lowered prices for consumers.  However, eliminating the 

                                                           

 7  U. S. Department of Commerce - Bureau of the Census, Historical Statistics of the United States: 
Colonial Times to 1970, Part 2 (Washington, D. C.: GPO, 1975), 684-685.  
 8  U. S. Department of the Interior, Census Office, Twelfth Census of the United States Taken in 
the Year 1900, Vol. IX, Part III, 465.    
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prevailing culture of "secrecy" in the industry and alleviating consumer concerns 

regarding "healthfulness" and the "general prejudice against canned foods" were 

challenges for the industry.  It addressed them relentlessly in the first three decades of 

the twentieth century.  Nevertheless, Hunt was accurate in asserting that consumption 

of canned foods was widespread in America by the early twentieth century.  

 Some modern food historians do not agree with Hunt's analysis of the general 

acceptance of canned foods in America by the first decades of the twentieth century.  

Gabriella Petrick, in her 2006 dissertation "The Arbiters of Taste: Producers, Consumers 

and the Industrialization of Taste in America, 1900-1960," argued that misgivings, 

skepticism, and fear about canned food retarded its development as an article of mass 

consumption until the 1930s.  Petrick traced “the transformation of the American diet 

from one made in the home to one increasingly made in a distant factory."  She 

endeavored to investigate the "interplay between technology and cultural practice" by 

examining technological advances and how consumers used new foods in their daily 

lives.9  Her overall argument was that the "heavily industrialized diet" consumed by 

most Americans was neither inevitable nor certain, but the product of choices made by 

both producers and consumers of mass produced foods.10  Petrick inserted the voice of 

the consumer in the ever-increasing demand for canned foods: the choices faced by 

consumers were less flavor in canned foods versus the positive attributes of menu 

                                                           

 9  Gabriella M. Petrick, "The Arbiters of Taste: Producers, Consumers and the Industrialization of 
Taste in America, 1900 - 1960" (Ph.D. diss., University of Delaware, 2006), 1-2.  
 10  Ibid., 4.  
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variety and the elimination of seasonality.      

 Petrick investigated four major areas of industrialized food: canning, lettuce 

production in the Salinas Valley of California, frozen foods, and the consumption of 

carbonated beverages by teenagers in postwar America.  Her chapter on canning begins 

with an anecdote about a case of botulism poisoning due to a can of string beans 

consumed at a Stanford University dinner party in 1913.  This story underscored her 

larger argument about canned foods: fears and uncertainty surrounding canned foods 

retarded their mass consumption in American until the late 1930s when the application 

of science to canning placated consumer concerns.  In fact, Petrick claimed canned 

foods were a "novelty" in American prior to World War I.11  In her brief analysis of how 

technology transformed canning and can-making, Petrick emphasized the impact of 

Shriver's steam retort on improving throughput on canning lines and Charles Ams 

development of the sanitary can.  There was no mention of improved bench tools, 

floating machines, body makers, faster punch presses, or the integration of can-making 

lines by Norton Brothers.  Her final comment on canning and can-making technology 

was "despite the scientific and technical progress in canning in the years before World 

War I, the public's uneasiness with these new industrial foods took several decades to 

subside."12  Nowhere does she use objective data to support her claims, only anecdotal 

stories served as evidence.13  In her conclusion, Petrick stated "by the 1930s, the mass 

                                                           

 11  Ibid., 20.  
 12  Ibid., 25.  
 13  Petrick made the fantastic claim that "even today [2006], the vague possibility of contracting 
ptomaine poisoning from canned foods lingers in the public consciousness."  Ibid., 37.  
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production and distribution of canned foods transformed them from luxury goods for 

the middle and upper classes to everyday foods for the working class."14  According to 

Petrick, the democratization of canned foods was a twentieth-century phenomenon, 

when in actuality it had been occurring since the 1870s.     

 In a 2010 article "An Ambivalent Diet: The Industrialization of Canning" Petrick 

made many of the same arguments as she had in her dissertation.  She was correct in 

her contention that "consumers were not passive victims, but rather played an active 

role in technological dissemination by choosing whether or not to purchase canned 

foods.  As a result . . . they pressured the industry to use science and technology to gain 

public trust by creating a product that was increasingly safe, efficient, and tasty."15  

Consumers were customers and the activities of canners and can manufacturers were 

directed to meet their expectations.  With few consumers and little demand, canning 

and can-making would have remained dormant industries.  If customers had 

expectations, the industry had to meet them.  It is true that skepticism surrounding 

canned food subsided only with the application of science and a "collaborative effort by 

the government, industry, and academy."16   However, Petrick was incorrect in her 

assertion that "the confidence we tend to have in canned food is primarily a post-World 

War II phenomenon."17  Consumer acceptance of canned food began in the late 

nineteenth century and was an established article in the American diet by the early 

                                                           

 14  Ibid., 63.  
 15  Gabriella M. Petrick, "An Ambivalent Diet: The Industrialization of Canning," Magazine of 
History, Vol. 24, No. 2 (July 2010): 35.  
 16  Ibid., 38.  
 17  Ibid., 35.  
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twentieth century.  Consumers were confident enough in canned foods to eat it in ever-

increasing quantities, as depicted in Chart 6.1, thereby driving the growth of the market 

as illustrated in Table 6.1.             

 The data in Table 6.1 and Chart 6.1 demonstrate a pattern of increased 

production of cans and per capita consumption of canned fruits and vegetables by 

Americans in the same time period Petrick argued they were viewed with skepticism by 

the public.  The nineteenth-century proliferation of canning from the coasts to the 

interior of the country, continued growth in the number of canneries throughout the 

country, and investment in capital equipment in the can manufacturing industry all 

speak to increased consumer demand.  One could argue that consumer concerns over 

canned foods decreased their desirability and limited demand to some degree, but 

there can be little doubt the appeal of canned foods had been increasing since after the 

Civil War.  Cases of food poisoning were reported in the media, and often the tin can 

was portrayed as the culprit.  While the counter-narrative to the progress of canning did 

in fact exist, it was a minority discourse.  Petrick was correct that the impact of science, 

industry trade associations, and advertising all played roles in placating consumer fears.  

However, any misgivings about the tin can in the public mind seemed to have had little 

impact on reducing the ever-increasing demand for canned foods.    

 The consumer appeal of canned foods can be partially explained by Ruth 

Schwartz Cowan's 1987 essay "The Consumption Junction."  Her argument was that 

researchers must look at consumers and their available choices when evaluating 
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matters of technological diffusion and acceptance.  According to Cowan, the consumer 

of a new technology is embedded in a network of social relations.  The network of social 

relations places limits on the technological choices available to the consumer and the 

decisions they are capable of making.  Key to her argument is that the consumer is 

placed in the center of decision making on new technologies, the consumption junction, 

and the network must be viewed from the consumer’s point of view -- from the inside 

looking outwards.  In her words, "I focus on the consumption junction, the place and the 

time at which the consumer makes choices between competing technologies, and try to 

ascertain how the network may have looked when viewed from the inside out."  This 

focus enables researchers to determine “which elements stood out as being more 

important, more determinative of choices," and "which paths seemed wise to pursue 

and which too dangerous to contemplate."18  Cowan used home heating and cooking 

systems as an illustrative example.  Her conclusion was that as consumers desired 

attributes such as fuel efficiency, more comfort, and a cleaner environment, certain 

features and models became more prevalent in home cook stoves.  Manufacturers 

changed production methods, prices declined, and more stoves were purchased by the 

public.  Consumers had forced product differentiation in the marketplace.  According to 

Cowan, "a group of businesses was created that specialized in manufacturing one 

product and serving only one kind of consumer, the householder."19   
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 Cowan's argument has significance for the consumer appeal and diffusion of 

canned foods.  Prior to tin cans, food was eaten fresh, salted, dried, pickled, sugared, or 

smoked.  From a consumer's standpoint, whether a soldier in the army or an urbanite, 

canned foods were an appealing choice compared to other food preservation 

technologies.  They added variety to the diet, were convenient to store, relatively simple 

to prepare, and eliminated seasonality.  The drawback, however, was that canned foods 

were expensive in the mid-nineteenth century and were initially viewed with some 

suspicion.  Canners and can manufacturers initially used improved technology to reduce 

the cost of canned foods, a key consumer expectation, while they subsequently began 

to address consumers’ concerns about the safety of canned food.  The result was that 

canned foods began growing in popularity in the late nineteenth century, and this trend 

continued into the twentieth century.  Simply stated, from the consumer's point of view, 

canned foods had advantages over other food preservation technologies.  However, 

canners and can manufacturers, had to make adjustments to the product for it to gain 

even greater appeal.             

 The advantages of canned foods were addressed by Arvill and Katherine Bitting 

in their 1916 tome Canning and How to Use Canned Foods.  The Bittings were 

proponents of canning, so one would expect their comments to extol the virtues of 

canned foods, while minimizing their dangers.  They listed several advantages of canned 

food.  In their view, canned foods were for more than just emergencies or entertaining 

unexpected guests.  The Bittings believed these were common reasons consumers 
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purchased canned foods, but contended "the tendency of the basic reasoning is 

somewhat illogical and misleading."  They argued that canned foods should be 

consumed more often because they were more economical, particularly in large cities.  

They wrote, "in the rural districts and in the smaller cities and towns, the cost of fresh 

material is low, but in the larger cities it may not be cheap in any season."  They cited 

the example that it took four ears of corn to provide the same contents as one tin can of 

corn.20  Second, since canners purchased in bulk and distributed their products 

nationally, they were able to provide better cost and higher quality products than fresh 

produce.  Fresh produce shipped from some regions of the country was much more 

expensive than their canned counterpart.  They cited peas, string beans, tomatoes, and 

asparagus as examples.  Their reasoning was that canners were the experts, therefore 

they knew better than consumers "the basis on which to make a discrimination between 

the two [fresh and canned] in the matter of cost."21  Third, the canner had already 

graded, washed, and prepared the product, therefore canned foods were convenient 

and reduced preparation time.  According to the Bittings, the canner had eliminated the 

"rough work" and enabled the "housekeeper" to spend more of her food preparation 

time on "the part requiring skill."22  Finally, canned foods offered an incredible variety of 

items often unavailable locally and out-of-season.  Additionally, their cost could be 

reduced by purchasing in "case lots," rather than a single can.23   
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 The Bittings also used their work to explain and reassure readers of the safety of 

canned foods.  An appendix titled "Food Poisoning" sought to explain why cans were 

often unfairly identified by the public as the culprit in many cases of food poisoning.  

They treated the subject in a broad context and cited twelve different alleged reasons 

why people became sick after consumption of canned foods.  The believed causes 

ranged from illness due to "personal idiosyncrasy," contamination from using diseased 

or decomposed meats and fish, improper growing conditions for produce, acid or solder 

poisoning, elimination of vitamins during processing, and food intoxication due to over 

indulgence.24  In all these cases, the Bittings minimized the role of tin cans in causing 

illness, but did not hold them guiltless.  Their intention was to have a broader 

conversation about illness from canned foods and reassure those who were skeptical of 

the product.  They concluded "it is not the desire of the writer to convey the impression 

that canned foods are blameless for some troubles, but owing to the methods of 

preparation and the impossibility of contamination while in the package, they present a 

minimum of danger."25             

 Canned food consumption also increased because of changed transportation and 

distribution systems.  According to Susan Strasser in her 1982 book Never Done: A 

History of American Housework, home canning of fruits and vegetables was uncommon 

in the nineteenth century due to the high cost of sugar and the unavailability of glass 

jars.  Tin cans became more available in the mid-nineteenth century, and there was 
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some advertising done in the late nineteenth century to spur demand.  Distribution 

systems began changing in the 1850s and 1860s, with food brokers and wholesalers 

becoming increasingly important to the food chain.  The post-Civil War era experienced 

rapid technological advances in canning and can manufacturing, so that by 1900 

"prepared food in cans and boxes, the result of mass production and mass distribution, 

entered consumers' kitchens during the first decades of the twentieth century."26  There 

were several late nineteenth-century social developments that formed the foundation 

for the popularity of canned foods.  National agricultural markets were enabled by 

improved transportation systems and distribution networks.  When combined with 

advances in food preservation, factory production, and marketing, American diets were 

considerably altered by the first decade of the twentieth century from what they had 

been a few decades earlier.  Americans ate less spoiled food, home canning using glass 

jars became fashionable, and there was more variety in the diet, all factors leading to 

better nutrition.  According to Strasser, the housewife had lost the satisfactions of home 

production and became "dependent on industrial products as consumers," yet they 

welcomed the convenience.27              

 Canned foods were an established article of the American food landscape in the 

early twentieth century.  By the 1920s, canned goods were affordable for most 

Americans.  Pricing for tin cans was fairly stable due to competition within the industry 
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and a market duopoly.  Canned foods were readily accepted by consumers as reflected 

in census data because of their utilitarian nature and consumer appeal, for reasons 

posited by Cowan.  Their advantages as extolled by the Bittings were yet another reason 

canned foods appealed to consumers.  There was an undercurrent of skepticism 

surrounding canned foods, but any misgivings seem to have had minimal effect on the 

demand for canned food.  Both canners and can manufacturers were capable of mass 

production, but they needed new products or a larger market to increase revenue.  In 

short, mass production needed to be coupled with mass consumption.  Underlying 

changes in transportation and distribution of food, as described by Strasser, led to a 

monumental demographic shift in America, the migration of consumers from rural areas 

to the cities.   

Urbanization 

 Urbanization presented canners and can manufacturers with opportunities for 

growth.  The Bureau of the Census defined the urban population as those persons living 

in incorporated places with 2,500 or more residents.  In 1870, there were 39.9 million 

residents in the United States, with roughly 25 percent living in areas classified as 

"urban."  By 1900, the population of the United States was 76.1 million, with slightly less 

than 40 percent classified as living in urban areas.  In 1920 a landmark phenomenon 

occurred when, for the first time, a majority of the 106 million Americans resided in 

urban places.  Urbanization continued, and by 1930 of a total population of 123 million 
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Americans, 56 percent lived in urban regions.28  With more and more city-dwellers in the 

early twentieth century, consumers were now further away from the centers of food 

production.  Urbanites still had to eat, but their options were limited to shopping at 

small grocery stores, purchasing fresh items from city markets, or dining out.  Under 

these circumstances that limited consumer choices, canned foods had immediate 

appeal.            

 For the urban consumer of canned foods, according to Edward Woolley's March 

1914 article in McClure's Magazine, "the chief benefits are wholesome food always 

available in great variety, and low prices."29  Implied in his use of the term "variety" was 

convenience for consumers to have nearly any imaginable fruit or vegetable, even if out- 

of-season, readily available.  Woolley also believed that canned foods were an enabler 

of urbanization.  He unequivocally stated that "except for the canning industry, our 

present great cities must inevitably have been small cities -- for the good reason that a 

great city could not be fed without the help of canners."30  He presented several 

statistics to support his contention, such as that New York City consumed $150 million in 

canned food in 1913, a total equivalent to the combined purchases of milk, eggs, and 

bread in the metropolis.  According to Woolley, New York City was always "on the 

ragged edge of famine" owing to labor strikes or snow storms.  He contended that 

Chicago would never have become "half as big" without canned foods, and its 
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inhabitants "would be out on the land, scratching the earth for a living."31  Woolley was 

neither a statistician nor historian, and he could certainly be criticized for his theory of 

causation for urbanization.  However, his arguments contained an element of truth, 

canned foods were consumed by persons of all social classes in large cities.  

 Changing social relations in the early twentieth century, when coupled with 

demographic patterns, increased demand for canned food in urban areas.  As the 

exodus from the countryside to the cities began, many women entered the workforce.     

This was a new social phenomenon and made it difficult for women to combine work, 

household chores, and child rearing.  Their days were now habituated, to a degree, by 

the fixed work hours at a factory, office, or department store.  As a result, there was a 

trend to purchase articles that eased cleaning or cooking in the home.  A search for 

convenience and easing household burdens was one reason purchases of canned foods 

increased.  As stated by Jean-Louis Flandrin, a European food historian, "the increase in 

the number of women employed in factories and offices thus had a profound influence 

on the development of both the household appliance and processed food industries."32   

 Consumption by the working-class in urban areas is a recent area of investigation 

for historians.  In her 2007 work, Household Accounts, Susan Porter Benson argued that 

working-class consumption was an element of a complicated set of economic activities 

that included wage replacement, wage earning, household production, market-
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replacement, reciprocity, and market activity.33  Benson believed that in the early 

twentieth century, the working-class was distinctly marginal to mass consumption.  For 

this group of urban dwellers daily living was a chore; "consumption revolved around 

hard choices, about basic needs, and provided therapeutic satisfactions only 

secondarily, if at all."34  The working-class participated in the urban marketplace, but 

only purchased necessities, and often from a local merchant with whom they had a 

personal relationship.  They had limited funds; therefore they had to make hard choices.  

Food purchases were "the most vexed issue for most families" and often took priority 

over paying rent.35  Affordability and value for the money were more crucial factors for 

urban working-class families, according to Benson, than variety, convenience, or copying 

middle-class consumption patterns.  Canned foods were welcomed by the urban 

working-class because they had become inexpensive over time.      

 The urban working-class was not a homogeneous group, however, and 

purchases were often conditioned by cultural inheritance.  For example in 1982, Virginia 

Yans-McLaughlin in Family and Community: Italian Immigrants in Buffalo, 1880 - 1930"  

argued that family and the larger Italian immigrant community affected a wide variety 

of choices for new arrivals, such as type of employment, place of residence, where to 

shop, and what church to attend.  Italian immigrants generally rejected canned foods, 

preferring fresh fruits and vegetables.  Canned foods were a food preservation 
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technology with which Italian immigrants were unfamiliar.  Additionally, women were 

uncertain how to incorporate canned products into traditional recipes.  Ironically, while 

rejecting canned foods, many Italians found work in the canneries of upstate New York.  

The type of work appealed to them: it was seasonal, working in a cannery was a 

respectable occupation for women, and the entire family could often be employed in 

the same cannery.36  Acceptance of canned foods often awaited subsequent generations 

of immigrant families.        

 Material considerations were factors for urban working-class families on 

decisions regarding what they could cook.  In her 2008 dissertation, Katherine Leonard 

Turner argued that material conditions, not just cultural heritage, influenced what the 

urban working-class ate.  By material conditions she meant "the physical and 

technological structure of people's lives."  Turner continued and wrote, "food choices 

are conditioned by the time, space, and tools available to cook and eat with; people 

cooked not just what they wanted, but what they reasonably could cook in their 

circumstances."37  Key to her argument was that the urban working-class made decisions 

in accordance with their situation and did not blindly follow consumption patterns of 

the middle-class.  She mentioned canned vegetables and meats as one of many food 

choices available to the urban working-class.  Canned foods were popular with the 

working-class because they were affordable, but only after 1900 when retail prices fell 
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to levels within their reach.  Turner wrote that "even poor working-class families used a 

small amount of canned food . . . prepared dishes, such as canned soup and spaghetti, 

were mostly sold to the middle-class, but almost everyone bought at least some canned 

fruits and vegetables."38  In Turner's analysis, canned foods were purchased by the 

urban working-class because they provided variety for their diet, and were affordable as 

well.           

 The material conditions, living arrangements, of working-class people also made 

canned foods a wise choice.  Turner argued that "workers lived in neighborhoods with 

inadequate utilities, and in crowded homes with outdated tools, compared to the 

neighborhoods and homes of the middle-class."39  The kitchens of middle-class homes 

were a separate space and often equipped with the most modern technology.  Working-

class kitchens, by comparison, were not a separate space.  They were small, lacked 

storage space, and were outfitted with few modern conveniences and tools.  It was a 

multi-use space for cooking, eating, and socializing.  For the working-class, the kitchen 

was a functional and social space versus a symbolic area for the middle-class.  The lack 

of storage space affected what food the working-class purchased.  They tended to buy 

more often and in small quantities.40  Under these trying conditions, the working-class 

purchased cans because they were easy to prepare with their limited tools and did not 

consume too much of their scarce storage space.     
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 Turner expanded upon many of the findings in her dissertation in a chapter titled 

"Tools and Spaces: Food and Cooking in Working-Class Neighborhoods, 1880 - 1930" in 

Warren Belasco and Roger Horowitz's 2009 Food Chains: From Farmyard to Shopping 

Cart.  The urban working-class engaged in a series of trade-offs: the need to eat, 

coupled with limited disposable income and inadequate tools, spaces, and services.  The 

working-class conundrum was between "expending effort and spending cash when they 

provided food for their families."41  In her description of the working-class kitchen, 

Turner emphasized many of the older tools in them.  Most stoves in working class 

homes were outdated wood or coal burning cast iron stoves.  Besides requiring 

intensive maintenance, fuel hauling, and fire building, stoves caused the cramped multi-

use kitchen to become extremely hot.  There were few gas stoves until the 1910s or 

later, so the most common appliance in a working-class kitchen was a two burner 

portable stove, basically a hot plate, placed atop the cast iron stove or on a countertop.  

The portable stoves were designed to burn either natural gas or gasoline, and were 

useful for "heating a pot" and not much else.42  Although not suitable for producing an 

elaborate meal, the hot plates could be used to warm the contents of a can of baked 

beans.  Turner's scholarship on the influence of material culture on food choices for 

urban working-class families demonstrates why canned goods were an important food 

source for city dwellers.             
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 Unlike the urban working-class, the middle-class of the early twentieth century 

saw canned goods as devices to bring convenience to the home and save time in meal 

preparation.  In her 2000 From Fireplace to Cookstove: Technology and the Domestic 

Ideal in America, Priscilla Brewer argued that household technology, the cook stove in 

particular, was invested with meaning that transcended cooking.  According to Brewer, 

"the cookstove has always been about more than just cooking."  She contended it 

touched upon debates about the role of women, the meaning of the home, the impact 

of industrialization, the definition of social class, and the development of a consumer 

economy.43  She used the cookstove as a cultural artifact to narrate her arguments 

about the changing social roles of middle-class women both inside and outside the 

home.  The prospect of saving time in food preparation was important to early 

twentieth-century middle-class women as they had increasing activities outside the 

domestic sphere.  Some women were employed outside the home, or participated in 

women's clubs or other social service organizations.  They also employed less domestic 

labor than had their predecessors in the nineteenth century.44  Brewer did not discuss 

the role of canned food, but the importance of saving time with food preparation using 

a modern cookstove is analogous to using canned food within an expanded scope of 

household food preparation technology.  A major consideration for middle-class women 

of the early twentieth century when they purchased any type of household technology 
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was convenience and saving time for use in other activities.           

 The middle-class and rural working-class was the subject of Robert and Helen 

Lynd's monumental 1920s work Middletown: A Study in Modern American Culture.  

Their research was conducted Muncie, Indiana, certainly not a large urban metropolis 

like New York or Chicago, but their investigation did reveal the pervasiveness of canned 

food outside large cities.  The Lynds made several interesting observations about 

canned food.  First, the common canned items found in some Muncie kitchens were 

milk, beans, tomatoes, fruit and various jellies.45  These findings were consistent with 

the leading canned products of the day.  Second, less time was spent on cooking in the 

1920s than 1890s, and the meals were less elaborate.  Muncie residents sought 

convenience so that more time could be spent on other activities.46  Finally, canned 

goods were popular because they provided more variety for medium and low income 

families during the portions of the year when fresh foods were unavailable or very 

expensive.  Home canning was popular with medium and low income families for items 

such as tomatoes, fruits, and jellies.  Despite the convenience, variety, and affordability 

offered by canned foods, the Lynds found some housewives felt guilty about feeding 

their families out of cans.  They mentioned, however, that housekeeping magazines had 

tried to assuage this guilt and thereby enabled a significant change in American dietary 

habits.47  The case of Muncie is illustrative of the factors drawing Americans, whether 
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they lived in large cities or small towns, to canned food.       

 The demographic shift from rural areas to large cities affected demand for 

canned foods.  There were certainly cultural considerations, such as for Italian 

immigrants in Buffalo, New York, that influenced some ethnic groups to reject canned 

foods.  However, for the most part, canned foods enjoyed an enthusiastic reception in 

large and small cities.  Both the working’ and middle-class purchased canned foods, but 

for different reasons.  For the working-class, canned foods were affordable, offered 

undreamt of variety in what they could eat, and were amenable to their cramped living 

quarters and small kitchens.  The middle-class also appreciated the variety of choices, 

but seemed to place a premium on convenience.  Less time was spent in the early 

twentieth-century middle-class homes preparing meals because women were now often 

out of the home and either working or engaged in a myriad of social pursuits.  In short, 

canned foods became more popular because they fit the lifestyles, expectations, and 

demands of working’ and middle-class urbanites.  Canned foods were a preferable 

choice for urban consumers compared to other food preservation methods and were at 

the center of Cowan's "consumption junction." 

The Application of Science to Canning 

   Science became more important to canning and the can manufacturing industry 

in the late nineteenth century.  Science was not, however, a causative phenomenon that 

was a prerequisite for increasing demand for canned food among a skeptical public.  It is 

best considered an element of the maturation and professionalization of both the 
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canning and can manufacturing industries.  Science had tentative roots in the canning 

industry in the early nineteenth century.  Sir Humphrey Davy, an English chemist, 

discovered in 1808 that calcium chloride added to water could increase its boiling point.  

This discovery was not applied to the canning industry until 1861 when Isaac Solomon of 

Baltimore immersed his canned goods in a water bath treated with calcium chloride.  

The result was higher temperatures and decreased processing time for his goods, 

thereby increasing the throughput on his canning line dramatically.  However, the 

calcium chloride corroded the tin coated cans, so a better method for processing cans 

was required by the industry.  The invention of the steam pressure retort in 1873 by 

Baltimore canner Andrew Shriver revolutionized canning, and modern versions of his 

machinery are still used by canneries today.         

 Also in the 1860s, Louis Pasteur began his nascent experiments in bacteriology.  

Pasteur's basic research held great promise for the industry.  His interest was the 

preservation of wine through a process of heating.  Pasteur began his investigation into 

the microbiology of wine in order to understand the nature of the product.  He drew air 

from the atmosphere and then passed it through filters made from guncotton.  The 

filters were dissolved in a mixture of ether and alcohol, and he always found tiny spores 

of bacteria.  The spores were then infused into sterile flasks of wine, and the wine 

quickly putrefied.  Pasteur hypothesized that the spores were the root cause of spoilage 

and that application of sufficient heat could kill the bacteria, while not degrading the 

quality of the wine.  He later acknowledged that he merely made a "new approach of 
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Appert's work" through the application of heat, but he had reached an important 

scientific conclusion.  The cause of spoilage and putrefaction in canned or bottled goods 

was not exposure to air, but the bacteria ever present in the environment.48  His 

conclusion was that the bacteria could be eliminated through thermal destruction, but 

he recognized that different foods required dissimilar amounts of heat because of 

differing types of bacteria.  Additionally, cooking foods too long may remove harmful 

bacteria, but the "desirable properties" of these foods also were destroyed by lengthy 

cooking.49            

 Before Pasteur, guesswork based upon trial-and-error was the norm in the 

canning industry.  Canners were also extremely secretive about the best heat and 

exposure time in the water bath to preserve various foods.   According to the National 

Canners Association, "this rule-of-thumb procedure governed the industry for more 

than eighty years before the scientific basis of canning was worked out."50  After 

Pasteur, there was a slowly growing realization in the canning industry that bacteria 

were more than just causes of sickness and disease, and that they may be the potential 

basis for spoiled canned goods.51        

 Despite Pasteur's discovery of the basic science behind fermentation and his 

process of "Pasteurization" to kill bacteria in the 1860s, it was over thirty years before 

bacteriology was applied to canning.  The prevailing theory of mysterious spoilage in 
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canned goods during the early and mid-nineteenth century was still thought to be 

exposure to air.  It was hypothesized that "total exclusion of atmospheric air" and 

application of sufficient heat applied would sterilize the contents of the can.  The 

concept, known as the "vacuum theory," was coined by Dr. Jacob Bigelow in his 1830 

treatise "The Elements of Technology."52  Yet in the immediate aftermath of the Civil 

War, canners were "groping in the dark for those invisible devils" that spoiled their 

canned goods.  Knowledge of what ruined canned food was unknown to the majority of 

canners.  Most new entrants into the booming industry knew little about processing and 

relied upon the advice of "expert" processors, but many of the supposed experts were 

extremely secretive about their process and had limited scientific training themselves.  

McClure's Magazine in 1914 described the lack of a scientific foundation in canning in 

the 1870s and noted that most processors did not know "a chemical symbol from a 

telegraph-pole."  The result was a plethora of canned goods that swelled, the ends 

bulging outward shortly after packing.  There were large losses of canned goods in all 

canning regions - East, Midwest, and the Pacific Coast.  One Cincinnati processor noted 

that his entire pack of peaches "tasted the way a barroom smells - alcoholic."53  

Thankfully, most of the miscues were caught in the factory and were not distributed to 

the public.  The recognition that very specific cooking times, kettle pressures, and 

temperatures were needed to destroy the bacteria causing spoilage, swells, and 

                                                           

 52  W. Lyman Underwood, "Incidents in the Canning Industry of New England," in History of the 
Canning Industry, ed. A. I. Judge, 14.  
 53  Woolley, "Tin Canners," McClure's, 73.  



374 

 

putrefaction was not recognized throughout the industry until the 1890s.           

 The science of bacteriology was first specifically applied to canning in 1895 by Dr. 

Harry L. Russell of the Wisconsin Agricultural Experiment Station, who had studied 

bacteriology at the Pasteur Institute in Paris.  He was contacted by the Albert Landreth 

Company of Manitowoc, Wisconsin, a pea canner, alarmed about the extreme number 

of swells that occurred in their factory during the 1894 packing season.  The factory 

superintendent, James Brooks, had been awakened in the middle of the night by pea 

cans exploding.  Russell's assignment was to determine the cause of the spoilage.  He 

opened a can of swelled peas, placed the product under a microscope, and found 

millions of bacteria spores.  Russell found one bacteria in particular that would grow 

even in the absence of air.  He presented his finding to the chief processor at the plant, 

Francis Patterson, and inquired about his processing settings.  Typical of many 

nineteenth-century canners, Patterson's process settings "were his own well kept 

secrets" and "he did not believe in written records."54  Patterson revealed he had cooked 

the peas under 10 psi, for 26 minutes, and at 232° Fahrenheit, not enough processing 

evidently to kill the bacteria.         

 Russell studied records of the 1894 pack and determined that processing times, 

pressure, and temperature were all interrelated.  He proposed a series of experiments 

that gradually increased the pressure in the retort, elevated the temperature, and 

extended the cooking time slightly.  Russell finally settled on a kettle pressure of 15 psi, 
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temperature of 242° Fahrenheit, and extended the cooking time to 30 minutes.  He 

conducted a controlled experiment of 6,175 cans at Patterson's setting and 11,859 cans 

at his proposed settings.  The experiment resulted in 306 failed cans at the usual process 

rates, a failure rate of nearly 5 percent; Russell's settings resulted in only 8 failed cans, a 

failure rate 0.07 percent.55  Russell's experiments reduced the financial loss for the 

Albert Landreth Company and also increased their plant capacity by nearly 5 percent.  

More importantly for the industry, Russell applied the knowledge of bacteriology to 

canning for the first time and demonstrated that exact settings for pressure, 

temperature, and cooking time destroyed bacteria and minimized losses from 

improperly sterilized cans.  Bacteria resistant to low temperatures, pressures, and short 

cook times were the problem, not exposure of the contents of a can to air as prescribed 

by the "vacuum theory."        

 At nearly the same time, two professors at the Massachusetts Institute of 

Technology were conducting experiments on the bacteriology of canned foods.  

Whereas Russell had been contacted by a canner and investigated a specific problem, 

Professors Samuel C. Prescott and W. Lyman Underwood studied bacteriology and its 

relationship to canning as an academic research project.  Underwood was the grandson 

of William Underwood, who was one of the first canners in Boston during the 1820s.  

Prescott and Underwood conducted a series of experiments beginning in 1896 which 

sought to identify the effect bacteria had on the canning process.  The subject of their 
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first study were canned clams and lobster, and "in every case where spoiling had 

occurred, living bacteria were present in great numbers.  In sound cans, on the other 

hand, no living bacteria could be detected, and the contents proved to be sterile."56  

They found nine different types of bacteria in the clams and lobster, and discovered that 

four of them would survive in under-processed cans of food.  To confirm their findings, 

they pierced and injected non-spoiled cans of food with the bacteria and, as a control, 

pierced other cans and quickly resealed them.  The cans injected with the resistant 

bacteria soon spoiled, while the control cans did not.  Their conclusion was that bacteria 

caused spoilage and exposure to air itself was not enough to cause deterioration.  Their 

paper was published in the journal Technology Quarterly in 1897, and they were invited 

to speak to the Atlantic States Packers' Association the same year.57  Unlike the 

commercial research of Russell, their work received wide dissemination, undoubtedly 

the Underwood name was a factor, but also because the east coast remained the locus 

of the industry.         

 In 1897 Prescott and Underwood next investigated sweet corn.  A new type of 

deterioration had been found in corn in 1878.  Even though the ends of cans did not 

bulge, and the contents smelled and appeared normal, the corn’s taste was bitter and 

acidic.  The investigators determined that the altered taste was the product of lactic and 

acetic acid formed through bacterial action.  Their conclusion was that air did not cause 
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the deterioration and that "sterilization, not the driving out of air, is the important 

factor in keeping all kinds of foods."58  They had definitively refuted the "vacuum theory" 

of spoilage.  In 1898 they began experiments to determine what temperatures were 

required to preserve the taste of corn.  Their hypothesis was that the contents of the 

can were not uniformly heated during processing.  Their conclusion was that even if the 

maximum heat reached in the retort was 246° Fahrenheit, spoilage still occurred unless 

the center of the can attained the maximum temperature for a period of five minutes.  

Essentially, they proved that heating the center of the can to a prescribed temperature 

was more important than monitoring the vessel temperature.  There was a relationship 

between temperature in the retort, the center of the can, time at maximum 

temperature, and the existence of bacteria.59  The pair addressed the Atlantic States 

Packers' Association annually and published their findings.  According the industry 

observer Earl May, the work of Prescott and Underwood was "a first step which 

eventually led to the removal of guessing from most factories' processing programs.  It 

was also the beginning of the last stage of technical secrecy in our canning industry."60                 

 The pioneering work of Russell, Prescott, and Underwood was undertaken at the 

behest of cannery owners or because of academic interest in a problem for the canning 

industry, not complaints from consumers.  The findings and conclusions from their work, 

however, certainly fulfilled customer expectations to purchase canned goods properly 
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sterilized and almost certainly allayed lingering fears about canned foods.  The veil of 

secrecy surrounding nineteenth-century canning had been lifted.      

 After 1900, private and public laboratories quickly sprang up around the country.  

The first private laboratory was opened in 1903 in Aspinwall, Pennsylvania, and was 

operated by E. W. Duckwall, who specialized in canning issues, such as proper packing 

procedures for certain products and causes of spoilage.  The American Can Company 

opened a laboratory in 1906 and was soon followed by the Continental Can Company.61  

The National Canners Association opened a laboratory for members in 1913 in 

Washington, D. C., and followed with similar facilities in Seattle in 1919 and San 

Francisco in 1926.  The United States Department of Agriculture also operated a 

laboratory staffed with chemists.  The purpose of these laboratories was to investigate 

causes of spoilage in canned foods and publish bulletins to the field on proper methods, 

processing times, and temperatures for a wide variety of canned foods.62    

 There was also a small cottage industry of canners who published trade 

magazines, books, and manuals for use by other canners.  Two trade magazines in the 

late 1880s, The Canning Trade, known simply as The Trade, and The Canner and Dried 

Fruit Packer.  These publications contained some information on bacteriology but were 

primarily concerned with crop reports and commercial matters.  The books and manuals 

included specific instructions on how to prepare and process virtually any product in a 

tin can.  An English translation of a work by French author Jean Packrette published in 
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the 1890s contained "concise detail" on how to process various vegetables and fruits.  In 

1902, C. A. Shinkle offered a manual that "appears to offer to the American canner, 

pickler and preserver a nearer answer to his demands than anything that has yet to 

appear."63  The most important of the early processors' manuals was "A Complete 

Course in Canning" by Edward S. Judge, editor of The Canning Trade, published in 

1903.64  This manual, used extensively by many canners including Henry Mill of 

Springtown, Pennsylvania, included cook times and temperatures for many products.  

Later processor manuals were written by Arvill and Katherine Bitting in 1916, Canning 

and How to Use Canned Foods and a companion piece in 1937 by A. W. Bitting titled 

Appertizing or The Art of Canning; Its History and Development.  By the first decade of 

the twentieth century, laboratories and processing manuals, based upon the scientific 

discoveries of Pasteur, Russell, Prescott, and Underwood, were readily accessible or 

available to American canners.       

 Science had replaced guesswork and trial-and-error methods in the canning 

industry in the early twentieth century.  Investigating a canning problem and 

disseminating this solution throughout the industry provided a foundation for future 

growth.  Science reduced the number of spoiled cans at a packer’s factory, thereby 

decreasing his costs, and improving product quality.  It established standards for 

processing throughout the industry, and dissemination of these standards lifted the 
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nineteenth-century veil of secretiveness.  Secondly, it reassured those consumers who 

remained skeptical of canned foods.  However, science was neither an antecedent 

condition nor a causative prerequisite for industry growth.  The data in Chart 6.1 

indicate that demand for canned food had been growing in the United States before the 

use of scientific methods.  The incorporation of science is best viewed as an added 

element of maturation and professionalization in the canning and can manufacturing 

industries.  Identification and resolution of problems improved quality, assured 

continued growth, and reduced costs for canners which were passed along to 

consumers.  Addressing consumer concerns was an important and significant secondary 

benefit of science.   

The Pure Food Movement 

 The United States government also sought to assure Americans of the safety of 

their food supply with the enactment of the Pure Food and Drugs Act in 1906.  The 

groundwork for the crusade against adulterated foods had its roots in the immediate 

post-Civil War era.  In his 1986 book, Fair Play in the Marketplace, historian Mitchell 

Okun argued that the battles over adulteration from 1865 through 1886 were the 

origins of the consumer movement and the foundation for the Pure Food and Drugs Act.  

These nineteenth-century debates, according to Okun, anticipated the issues, 

arguments, and in many cases the solutions to reassure Americans of their food 
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supply.65  The nineteenth-century debate revolved around foods of all types -- meat, 

milk, sugar, oleomargarine, coffee, and patent medicines.  At that time, canned goods 

were only a peripheral issue.  Accusations about the "deleterious" effects of canned 

foods sometimes surfaced in the press, yet some members of the scientific community 

and the "grocery press" came to their defense.  In 1882, S. A. Lattimore, a chemist from 

Rochester, New York, studied suspected cases of "poisoning" from canned foods and 

found "no evidence of adulteration or of harmful qualities in canned fruits and 

vegetables."  Professor A. H. Chester studied canned meat and found nothing wrong 

with the canning process itself, but he did express concern about the quality of the raw 

ingredients.  As canning was a relatively new food preservation process in the 1880s, 

some suspicions prevailed amongst the public.  The trade publication American Grocer 

assiduously defended canned foods as they were becoming a much larger proportion of 

a grocers' revenue.  It attacked any public cases of adulterated canned fruits and 

vegetables, as well as legislative measures aimed at canned foods.  The attempt by the 

New York Mercantile Exchange to prohibit "the sale of canned goods under fictitious 

labels" was a focal point of the American Grocer's efforts to support the industry.  The 

publication argued that the bill was actually intended to keep goods from other states 

from reaching the New York market.  A bill was eventually passed in New York, to take 

effect on January 1, 1886, that required canners to label their goods with the name and 

address of the canner in the state, or the wholesaler if the goods were from out of 
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state.66  This measure was rather benign and proved to be no great burden on the 

industry.            

 While there were concerns about adulterated foods, there was no nationwide 

movement against them in the nineteenth century.  The more localized debates of the 

1870s and 1880s, however, persisted for the balance of the century and contributed to 

the passage of the Pure Food and Drugs Act in 1906.  According to Lizabeth Cohen in her 

2003 work, A Consumers' Republic, the Act was an example of a "first wave consumer 

movement" demonstrating the centrality of consumers to the economic health of the 

nation.  The shift from a producer oriented economy to one where the consumer was at 

the center, was a twentieth-century phenomenon.67  Although her treatment of early 

twentieth-century consumer movements was limited, it was during that period when 

two types of consumers came to the forefront of American economic and political 

activity.  There were "citizen consumers," those who safeguarded the general good of 

the nation and supported government efforts to protect consumer rights in the 

marketplace, and "purchaser consumers" who exercised their preferences through the 

purchase of goods in the marketplace.  Cohen argued that mass consumption, the 

production, distribution, and purchase of brand-name goods by the general public, 

became prevalent during the 1920s.68  The crowning achievement of Cohen's early 

"citizen consumers" was the passage of the Pure Food and Drugs Act.   
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 The Pure Food and Drugs Act is rightly viewed as a victory for consumers, but 

many canners also supported the Act, albeit for different reasons.  The chief enforcer of 

the Act was Dr. Harvey W. Wiley, the chief of the Chemical Division for the U. S. 

Department of Agriculture.  Wiley had been a leader and proponent of the anti-

adulteration movement in the 1880s.  He had his staff prepare a study of food 

adulteration in the mid-1880s, published it in 1887, and eventually it grew to eight 

volumes.  The study, Bulletin 13 - Food and Food Adulterants, was regarded as the most 

complete manual on the subject up to 1906.69         

 Given low costs of entrance for canning, many new market participants "were 

tempted to make larger profits by cutting the cost of assembling raw materials and 

canning them."70  These actions could undermine the reputation of the entire industry.  

Not only did the industry suffer from bad press, it also feared for its continued growth.  

In February 1906, Wiley made a speech to a convention of canners in Atlantic City, New 

Jersey.  As a result of his speech, the canners adopted a resolution supporting national 

legislation for canned food standards.  The passage of the resolution was primarily 

driven by the fruit and vegetable canners.  This was because adulteration was fairly 

uncommon in canned fruits and vegetables.  The canners asserted that national 

legislation "would benefit consumers and canners" alike and urged "stringent" measures 

"capable of rigid enforcement."71                   
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 The public concerns leveled against canned food were varied and centered on 

packing inferior produce and meat, misleading labels on cans, and the hazardous effects 

of materials used in the construction of a tin can.  Complaints in the immediate post-

Civil War period alleged inferior goods were packed in cans and the weights were often 

overstated as water comprised a greater proportion of the contents than the fruit or 

vegetable in the can.  The infamous "embalmed beef" scandal during the Spanish-

American War in 1898 captivated the public imagination, but canned meat was 

eventually found not to be a culprit of any illness in soldiers and sailors.72  "Bleaching" 

corn with "sulphite of sodium" to preserve its color, untruthful listing of contents on 

labels, and no uniform standards for grading the quality of fruits or vegetables 

contained in the can were frequent complaints later in the nineteenth century.73  There 

were also concerns with the materials used in making the can.  As early as the 1870s, it 

was alleged in a report by the Metropolitan Board of Health in New York City that 

canned vegetables "may" be contaminated with lead.  After a brief two-sentence 

discussion, the topic was dropped and not commentated on further.74  In the 1880s, 

tinsmiths displaced by "machine-made" cans argued that the zinc chloride used in solder 

flux was deleterious to health, so canners stopped using this material.75  The most 

serious charge, from the can-makers’ perspective, was made by Wiley in 1906.  He 
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believed that the tin coating on the steel used in can manufacture dissolved into the 

product and contaminated it.  Experiments conducted by canners’ trade associations 

eventually proved this to be an incorrect assertion.76  Canners recognized there were 

external forces arrayed against them, but more importantly, they believed as a group 

that unscrupulous canners who did not follow proper canning methods, used inferior 

raw products, or mislabeled their cans were the greatest threat to their livelihood.          

 The solutions proposed in the Pure Food and Drugs Act in regard to canned food 

were seemingly benign and not a hindrance to the fruit and vegetable canning industry.  

However, packers fought government efforts to mandate dating of cans.  It was believed 

by some packers that the public might not purchase cans with an older date when a 

more recent one was available, even though the older cans were still fit for 

consumption.  The dating provision was dropped, but the final version of the Pure Food 

and Drugs Act suggested accurate listing of contents and weights on cans.  Even this 

provision was made optional.  The final bill stipulated that if a canner listed the contents 

and weights on their label, it must do so "accurately."  Congress believed that 

competition from reputable canners would force those that did not label to do so.77     

 Canners, at least fruit and vegetable packers, were generally supportive of the 

Pure Food and Drugs Act because it set minimum standards for the industry.  Many 

canners were worried about the reputation of the industry and believed that some 

federal and state legislation was necessary.  They believed that competition alone was 
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not enough to keep disreputable canners from distributing products of questionable 

quality.  Yet, the canning and can manufacturing industries continued to battle what 

they thought were false claims about the safety of canned food, despite the growth of 

the industry and increasing consumption by the public.  There was growing consensus 

among many regional canning associations, such as the Western Packers' Canned Goods 

Association, the California Fruit Canners’ Association, and the Atlantic States Packers' 

Association, that an effective national voice was needed to lobby for the industry.  It is 

not mere coincidence that the first national canning industry trade association, the 

National Canners Association, was founded less than a year after the passage of the 

Pure Food and Drugs Act.  The industry required a strong voice in legislative matters and 

an instrument for education.  

Trade Associations 

 The National Canners Association (NCA) was founded in 1907 from the Atlantic 

States Packers' Association, the largest of the regional canner organizations.  As the 

canning and can manufacturing industries were concentrated on the east coast, the NCA 

looked outside their traditional region for their key leadership positions, in order to 

broaden their membership and national appeal.  One of the first leaders of the NCA was 

Charles S. Crary, a Wisconsin tomato canner, who was president from 1907 until 1909.  

The organization became, by 1914, the most important trade association for canners 

and can-makers, although it had no interest in commercial matters, such as setting 
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prices.78  The name was somewhat misleading, however, as members were drawn from 

not only food canners, but can manufacturers, seed growers, and canning equipment 

suppliers.  In short, if your business touched the canning industry, in either a direct or 

peripheral manner, this was your trade association.  The American Can Company and 

Continental Can Company were early supporters of the NCA, particularly its research 

activities.  Supporters also included smaller packers, such as the Edgett-Burnham 

Company of New York and the H. S. Mill Canning Company in Springtown, 

Pennsylvania.79         

 The initial goal of the NCA was to support canners and allied industries by 

challenging bad publicity about the industry in the national press.  In 1909, one of their 

first actions was creation of a program designed to "counteract falsehoods about 

canned foods."  The "falsehoods" were reports in popular media concerning the safety 

of canned foods and general "public misinformation."80  Any story or incident reported 

in the press, throughout the country, about sickness or "poisoning" attributed to canned 

foods was investigated by employees of the NCA, or even hired detectives.  A 1914 

article in McClure's Magazine, noted that the association's primary mission was "to kill 

the slanders[sic], current since the days of William Underwood, on canned foods."  

Edward Mott Woolley, the author of the McClure's article provided several examples of 

the NCA's primary mission.  In Oklahoma in 1913 a man died after eating a can of 
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sardines.  Frank Gorrell, the secretary of the NCA, investigated the incident and found 

that the man's wife had placed arsenic in the can.  In Marion, Indiana, a woman died of 

"ptomaine" poisoning after eating canned tomatoes.  Detectives found she had 

committed suicide.  In Ohio, forty people became sick after dining at a restaurant and 

two of them eventually died.  This incident received wide publicity in the national press 

and the supposed culprit was canned foods.  An NCA investigation produced an eighty-

four page report that concluded the cause of the sickness was contaminated rice 

pudding.  After these sensational incidents were proved by the NCA to be false, Woolley 

believed "the newspapers are learning to be cautious and fair and to know before they 

print."81            

 The NCA continued to investigate consumer claims for decades.  Upon the death 

of President Harding in 1923, there were rumors that the late president died because he 

ate contaminated canned food.  Frank Gorrell of the NCA sent a letter to the White 

House physician, Dr. C. E. Sawyer, and requested he comment upon these reports 

because of "serious concern in the canning industry."  Sawyer answered that "President 

Harding's primary illness was not due to eating canned foods."82  The NCA had 

vindicated the canning and can manufacturing industries in this high-profile case.  In a 

1963 interview, Kenneth M. Ingison, the sales manager since 1935 for the Fruit Belt 

Preserving Company of Sodus, New York, recounted two cases the NCA examined for 

them.  In one incident a customer claimed to have found a pen inside a can and in 
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another a rodent.  Upon a search of the cannery, it was discovered that no pens were 

used at this cannery, and the rodent was not cooked, therefore it had not been in the 

can.  Ingison also noted that consumer claims spiked during "hard times."83  Given the 

period in which the NCA was created, it should not be surprising that their primary 

mission was to improve the public image of canned foods by investigating and fighting 

consumer claims.  However, this was a defensive action and represented only a portion 

of NCA activities.  The NCA supported the industry through offensive actions, such as 

research and education.       

 Research into the science of canning was also an NCA activity within a few years 

of their founding.  By 1920, the organization had three divisions or bureaus: 

conservation, chemical research, and education.   The purpose of the newest division, 

the conservation bureau, was devoted to "the scientific development of the sources of 

food supplies," according to Walter Sears, the president of the NCA in the late 1910s.  

This division studied seeds and varieties of fruits and vegetables to determine what 

species were most amenable to canning.  It was a joint undertaking between canners, 

farmers, and agricultural bureaus.84         

 The chemical research division was established within a few years of the NCA's 

organization, and according to Sears, "has already performed a great service for the 

industry."  The chemical research division was a platform for further development of the 
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scientific studies of Russell, Prescott, and Underwood.  It examined and solved "new 

problems" of the industry and established a nationwide network of research 

laboratories.  The division often collaborated with leading scientists, scholars, and 

universities to investigate "ptomaine poisoning" and botulism.85  In 1913, the NCA 

engaged Dr. Bronson Barlow of the University of Illinois to study "heat-loving" bacteria.  

Dr. Barlow found that there were certain strains of bacteria capable of living at 

temperatures of 150-160° Fahrenheit, confirming the earlier research of Prescott and 

Underwood.  Barlow's work also provided additional substantiation for skeptical canners 

that exclusion of air was not the reason for spoiled canned goods.  Another early 

project, in 1917, was conducted between the NCA and Dr. M. J. Rosenau of Harvard 

University on bacteriology in canning and "ptomaine poisoning."  Dr. Rosenau found 

that bacteria and the resulting botulism, not "ptomaine poisoning," was responsible for 

spoilage in improperly processed canned goods.86  The basic science of Barlow and 

Rosenau was used in later heat study investigations.  In 1917 and 1918 the NCA worked 

with the American Can Company and steel manufacturers to determine standard types 

of tin plated steel to use for proper heat penetration into the center of a can.  The 

experiments, conducted under the direction of Dr. Willard D. Bigelow, the director of 

the NCA's research laboratories, was published by the association's Washington, D. C. 

laboratory in 1920 under the name "Heat Penetration in Processing Canned Foods" and 

provided canners "safe times and temperatures" to be used for processing a wide range 

                                                           

 85  Ibid.  
 86  NCA, The Story of the Canning Industry, 2-4; CMI, The History of the Metal Can, 8. 



391 

 

of products.  As a result of these studies and their dissemination to the industry, there 

were no reported cases, after 1925, of botulism traceable to commercially canned 

foods.87                       

 In addition, the NCA published educational materials for both industry and the 

public.  According to Walter Sears, the education division’s purpose in 1919 was to “find 

the scientific basis for the preparation of clean and wholesome canned foods, and to 

win for these foods the favorable opinion of the people."  The activities of the education 

division rested upon inspection of canneries and public education.  Those canneries that 

passed a sanitary inspection by the NCA were issued a "seal of inspection," which was 

then used in advertisements, other promotional activities, and was placed on the can 

labels of the approved cannery.  Sears noted that a similar campaign to inspect and 

certify raisins, oranges, and lemons in California had greatly increased sales of these 

products.88  Educational activities took many forms and were the forerunner of an 

aggressive industry-wide advertising campaign in the 1920s.  The NCA published 

numerous technical bulletins for members, such as Dr. Bigelow's "Bulletin Number 2, 

Swells and Springers (1914)."  Bigelow explained the difference between a swell, 

"decomposition accompanied with generation of gas due to defective sterilization or a 

leaky can," and a springer, "ends bulging due to pressure from hydrogen from an 

interaction of the product and metal."89  His purposes were to demonstrate that 
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bacteria, and chemical reactions, occurred within a can, and to inform his readers how 

to prevent them.           

 In 1914, the NCA published a history of the canning industry as a "souvenir" for 

its members who attended the annual convention in Baltimore.  Edited by Arthur I. 

Judge, A History of the Canning Industry by its Most Prominent Men provided members 

and the general public with histories that covered regional canning development, 

equipment and machinery, solder making, and labeling of cans.  In 1923 various studies 

on the nutritive properties of canned foods were conducted by NCA chemist Dr. E. F. 

Kohman and were given wide publication and dissemination.90  Other important NCA 

publications were the annual Canners Directory listing canning companies and their 

products, can manufacturers, and equipment suppliers.  For the general public The 

Canning Industry, a collected series of articles, informed readers about the methods, 

products, history, and organization of the industry.91  Others services provided by the 

NCA included support of the War Industries Board in World War I, standardized can 

sizes, improved labeling compliant with the Pure Food and Drugs Act, testing of recipes 

used in school lunches, "interpretation of the results of research on canned foods for 

homemakers," and uniform grading protocols for fruit and vegetable products.92  

Interestingly, formal lobbying of Congress and other lawmakers was not a primary 

function of the NCA during its first twenty-five years of existence.                    
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 The National Canners Association was formed as a reaction to the Pure Food and 

Drugs Act in 1906, and also because the canning and can manufacturing industries 

recognized they needed a more effective national organization, rather than just regional 

associations.  While the NCA's initial mission was defensive in nature and intended to 

preserve the status of the industry and counteract negative publicity about canned 

foods, it soon embraced pro-active actions.  Focused research on canning, 

establishment of national laboratories, publication of technical data to canners, 

educational literature for the public, investigations into improved hybrid seeds, and 

many other activities were pro-active in nature and designed to improve the image of 

and expand the market for canned foods.  The early activities of the National Canners 

Association are also examples of institutionalization, which is a function of the growth, 

maturation, and professionalization of the canning and can manufacturing industries.93 

Advertising 

 Advertising was undertaken by many members of the canning and can 

manufacturing industries in the early twentieth century to expand the market for 

canned foods and secondarily to reassure customers.  In Never Done: A History of 

American Housework (1982), Susan Strasser dedicated an entire chapter to advertising 

and distribution titled "Selling Mrs. Consumer."  Strasser discussed the rise of the 
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existence. (Based upon the author’s industry experience)  



394 

 

consumption ethic and argued that advertising and advice literature stressed the roles 

of economical household operations by the woman of the house.  According to Strasser, 

"women bought more machine-made products because they made life easier, not more 

complex, interesting, or inspiring."94  She argued that "new products required 

advertising to create demand: consumers did not know they wanted or 'needed' 

products they had never seen."  Canned food was not a "new product" by any means, 

but it was an early consumer product with a low unit cost.  For these type goods, 

increasing demand could not be accomplished by canners or can manufacturers by 

lowering prices, because the prices were already relatively low.  In order to spur 

demand, the industry had to "concentrate on ways of selling more of them to increase 

their profits.  Advertising therefore developed in tandem with mass production,"95 and 

advertising boomed in the 1920s.         

 In her 1976 essay in Technology and Culture titled, "The Industrial Revolution in 

the Home: Household Technology and Social Change on the 20th Century," Ruth 

Schwartz Cowan argued that technology changed the structure of housework and 

actually added new tasks, unlike industrial technological development of the late 

nineteenth century.96  Cowan specifically mentioned canned foods, but noted that they 

were not an "appreciable" part of the middle-class diet until the 1920s.  Nevertheless, 

canned foods provided variety and "an American housewife with sufficient means could 
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have purchased almost any fruit or vegetable and quite a surprising array of ready-made 

meals in a can."97  Cowan used advertising copy, primarily from magazines directed at 

middle-class women, to discover themes prevalent in the 1920s.  From her 

investigation, she argued that "large companies . . . Campbell's, Del Monte, American 

Can . . . were all well-established firms by the time the household revolution began, and 

they were all in a position to pay for national advertising to promote their new products 

and services."  These national advertising campaigns were "powerful stimulators" of 

social change.98  In the 1920s, advertising was embraced by canners and can 

manufacturers as a means to enlarge sales of canned foods.  It also acted as a bridge 

between new or unfamiliar technologies, for some consumers, and the social 

transformations occurring in the American household.     

 The major can manufacturing companies, Continental Can and American Can, 

advertised extensively in the early twentieth century.  Packaging suppliers, which did 

not provide a product or service directly to the consumer, advertised to encourage the 

use of their product.  Before 1920 national advertising was a novelty, but it was quickly 

embraced by the Continental Can Company in the 1920s.  Arthur Pound, who wrote in 

the 1930s, stated that, "Continental joined forces fully with the canners in these joint 

efforts to educate housewives to the advantages and merits of the more than three 

hundred kinds of foods and delicacies available at all seasons in tin cans."99  Continental 
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advertisements stressed the health, freshness, variety, and availability of canned foods.  

According to Pound, "housewives reacted favorably to the messages on the uses and 

merits of canned food."100  The American Can Company also advertised to promote not 

only their main product, fruit and vegetable cans, but also other types of containers.  In 

a 1927 trade pamphlet directed at hardware or retail outlets, American Can, also known 

within the industry as "Canco," extolled the virtues of their trash cans.  The 

advertisement for Canco Rubbish and Trash Burners offered four sizes of trash pails 

ranging in size from 4½ to 12 gallons, and five sizes of trash cans from 11 to 33 gallons.  

The advertisement stated these were "popular" items due to the "remarkable increase 

in sales."  The popularity of trash cans advised the retailer that "your stock is not 

complete without a full line of Canco Garbage Cans."  As to the effectiveness of 

advertising, the pamphlet affirmed that "our advertising is helping in increasing 

demand."101 The advertisement implied that the prudent hardware store owner needed 

to have a "full line" of garbage cans for his customers.      

 Major canners and trade organizations, such as Del Monte, Heinz, and the 

National Canners Association, advertised to promote their products or the industry.  In 

1973, Alfred Eames, the chairman and CEO of the Del Monte Corporation, and Richard 

Landis, president, stated that Del Monte was the first canner to utilize national 

advertising.  In the April 17, 1917 edition of the Saturday Evening Post, they claimed to 
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offer "the first national ad for any fruit or vegetable."  The advertisement was an 

illustration of a Del Monte can of peaches with the simple line "California's finest 

canned fruits and vegetables are packed under the Del Monte brand."  During World 

War I, Del Monte stressed "patriotic" themes and urged "housewives" to can at home 

since the majority of commercially canned foods were sent overseas.  During the Great 

Depression, Del Monte advertised extensively and targeted housewives with themes of 

affordability, dependability, quality, and nutrition.102  As noted in a previous chapter, the 

Heinz Corporation was also an early national advertiser.  In the 1920s, Heinz continued 

to promote similar themes as they did in the late nineteenth century: "taste, variety, 

and overall quality."  The Heinz "ambitious brand creation strategy," was built around 

"imaginative advertising."103          

 The National Canners Association and the Campbell Soup Company collaborated 

in a 1922 advertisement in the Saturday Evening Post celebrating National Canned 

Foods Week, March 1 to 8, 1922.  The advertisement urged consumers to "visit your 

grocer's [sic], see his big display of canned foods and supply yourself liberally."  The 

illustrations featured a large can of Campbell's soup, an open case of assorted soups, 

and a cherub-faced child holding a smaller box of soup.  The campaign’s use of 

Campbell's soup was ingenious because they were arguably the best known national 

brand of canned food in the 1920s.  However, in the spirit of National Canned Foods 
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Week, the copy in the advertisement touted fruits, vegetables, fish, and meat.  Available 

at the local grocery store were "velvet, golden peaches, sun-ripened to juiciest 

sweetness and plucked for your table when the bloom is fresh upon them" as well as 

"the ruddiest of ripe tomatoes, flawless and appetizing."  The seafood and meat were 

the "tastiest of fish, the choicest of meats."  The advertisement also was intended to 

reassure customers with pledges of quality and purity; "canned foods are produced in 

an industry whose dominant note is quality -- an industry directed by experts and 

scientifically organized and equipped to supply foods which are the last word in 

delicious quality and strict purity."  If consumers were not convinced to purchase 

canned foods with these assurances of freshness and quality, they were reminded of 

another positive attribute of canned foods, their convenience.  In small print, below a 

life-sized illustration of a Campbell's soup can, the message read "it's so delightful and 

convenient to have these delicious foods right in your pantry all the time."104     

 The desired target behind advertising in the early twentieth century varied, but 

was primarily directed at middle-class women.  The Curtis Publishing Company, 

publishers of the Saturday Evening Post and Ladies' Home Journal, engaged Richard J. 

Walsh to write a book for them in 1913 that stressed the effectiveness of advertising in 

their periodicals.  The purpose of Walsh's book, Selling Forces, was "to place in a 

convenient and readable form the actual facts about the advertising facilities which our 
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publications have to offer."105  Most of the book contained information on development, 

efficiency, machines used for printing, agents, consumers, retailers, jobbers, and 

reasons for advertising.  There was also a section on precise strategies to be used for 

target audiences, such as women, businessmen, and farmers.     

 The section on women and advertising is particularly interesting as this was the 

demographic specifically sought by canners and can manufacturers.  According to the 

Curtis Publishing Company, women had a "trait of fine discrimination in merchandise," 

and conducted a "diligent search for best values."  Women were "charged with the duty 

of spending 90 percent of family income," and "she buys the groceries."  The Curtis 

Publishing Company also believed that "the home is her factory" and the place where 

"raw materials are being converted into finished products."106  The balance of the 

section on advertising strategies for women extolled the virtues of the Ladies' Home 

Journal as the perfect medium for reaching middle class women: "to amuse, instruct, 

comfort and inspire the woman whose constant thought is to make a real home for her 

husband and children, that is the mission and the accomplishment of the Ladies' Home 

Journal."107  The goal of the Ladies' Home Journal was "to make her housekeeping 

efficient," and "shape the thought of American women."  Since the Ladies' Home Journal 

was a trusted source of information for middle-class women, "purchased eagerly" by 

almost two million women, and "read by them with the closest attention," it wielded 
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“an influence in which the advertiser may share."108  Although many of these statements 

are hyperbolic or condescending by contemporary standards, the Curtis Publishing 

Company was correct that women managed much of the spending within the home in 

the early twentieth century.  Therefore, women were an inviting target for canners and 

can manufacturers to market their products.         

 The psychology behind advertising in the early twentieth century differed little 

from what was later suggested to the American Can Company and the National Canners 

Association in the early 1950s.  Dr. Ernest Dichter, a psychologist who conducted market 

research for clients, was engaged by the advertising agency Young and Rubicam in 1952 

to improve the image of the American Can Company.  Dichter suggested the agency 

stress the link between the tin can and "American progress," as well as themes of 

assuaging "guilt feelings" from the use of cans, with the idea that they offered 

"protection."   He emphasized appealing to emotions to gain "trust," while they 

acknowledged "past problems" of tin cans.  Dichter's major suggestion was again to 

establish emotional ties and link American Can with "the progress of the American 

people."109  Dichter was hired by Young and Rubicam again in 1953 to conduct market 

research for the National Canners Association.  In the introduction to his report, he 

stated that canned food "was one of the first time saving devices and thus it was eagerly 

accepted."  Even in the 1950s, Dichter believed the NCA should demonstrate to "the 
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American housewife" that canned foods were one of the "oldest forms" of food 

processing and a format that had never been "duplicated by other methods."  As far as 

specifics to use in advertising, he advised that the can should be "glamorized" and its 

time saving and protective properties accented, "a hull around the delicate, perishable 

food."110  What is striking about Dichter's suggested themes, such as "protection," 

"progress," "trust," "emotional ties," and "time savings" is that they were quite 

complementary to what canners and can manufacturers used in the 1920s.         

 The media format for advertising changed over time, but the themes remained 

remarkably consistent.  Informational booklets were common in the 1890s.  Alphonse 

Biardot, the owner of the Franco-American Soup Company, authored and published an 

informational booklet in 1897 titled Franco-American Soups: How They Are Made.  The 

purpose was to inform the public about Franco-American products and convince 

consumers to purchase them.  The target audience for Biardot's booklet was the upper-

class or aspirational middle-class, as demonstrated by the illustrations.  In the dining 

scenes, the women were dressed in fancy gowns, the men in formal coats with tails, and 

the domestic servants in less ostentatious attire.  Other illustrations featured a luncheon 

party on a yacht with the line that Franco-American soups were the perfect food "while 

yachting, picnicing [sic], or camping out," and were an excellent choice "before retiring" 

when "coming home from the theatre."  Their soups could also be used for entertaining, 
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especially when "an unexpected friend drops in when the dinner is only just sufficient 

for the family."  The overriding themes in their advertisement booklet, however, were 

variety, convenience, quality, and freshness.  The last few lines of the booklet stated 

that "the question of variety for lunch is a problem which our soups in half-pint cans 

have in part solved."  Additionally, "the Franco-American Soups are convenient 

everywhere and at all times; they can always be relied upon, for their quality never 

changes; they will keep fresh and sound for any length of time so long as the tin remains 

unopened."111  Many of these same themes would be used in the advertising of the first 

two decades of the twentieth century, but the format would change.  Booklets, such as 

distributed by Franco-American, and pamphlets that American Can Company used for 

promoting their garbage cans were used infrequently.  The preferred mode to reach 

more potential consumers were mass market periodicals, primarily those directed 

towards women.          

 Quality, variety, convenience, and affordability were the most prevalent themes 

in periodical advertising for canned foods in the early twentieth century.  A 1905 

advertisement in Ladies' Home Journal for Armour Beef Extract stressed economy, thrift, 

and nourishment.  An illustration of a nineteenth-century stock pot adorned the top of 

the advertisement with the slogan that "the stock-pot is a sign of the thrifty housewife.  

It was the hall mark of the economical housewife.  It meant there was no waste of food 

materials."  The copy lamented the passing of the stock pot; "modern housekeeping has 
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crowded out the stock pot, and in many instances increased the table expenses."  If a 

housewife purchased a can of Armour Beef Extract, she could make "delicious soup and 

bouillon . . . in a few minutes with it."  By adding leftover "canned vegetables, rice, 

game, roast, etc.," the beef extract would "get the full nourishment out of them."  

Additionally, if you sent in a cap from a can of beef extract, the company would send 

you a recipe book, postpaid.112        

 In the first decade of the twentieth century, after passage of the Pure Food and 

Drugs Act, reassuring consumers of your firm’s reputation was a common theme.  In a 

1907 advertisement in the Ladies' Home Journal, the Portland, Maine firm Burnham and 

Morrill Company, advised customers "Don't Trust to Luck in Ordering Canned Foods."  

Burnham and Morrill noted they had "fifty years' experience" in canning and that their 

aim was to "place our products on your table as pure and wholesome and rich in flavor 

as the day they were put in the tin."  The company offered four products: Paris Sugar 

Corn, Extra Quality Baked Beans, Scarboro Beach Clam Chowder, and Scarboro Beach 

Clam Juice.  The corn was "rich in sweetness," the baked beans made from "the choicest 

hand-picked beans, baked in the good, old New England fashion," and the clam chowder 

as "delicious a clam chowder as you ever ate at a seashore 'fish dinner.'"113  Reassuring 

customers of the safety of their products, quality, and freshness were the themes of 

Burnham and Morrill's advertising.             

                                                           

 112  Armour Beef Extract Advertisement, Ladies' Home Journal, Vol. 22, No. 11 (October 1905), p. 
31.  
 113  Burnham and Morrill Company Advertisement, Ladies' Home Journal, Vol. 24, No. 4 (March 
1907), p. 31.  



404 

 

 While quality, convenience, affordability, and variety were powerful ideas, there 

were, however, several other prevalent themes.  Borden Milk, later known as Eagle 

Brand, used a trope known as the "true story" where the virtues of their product were 

extolled in print with a testimonial from a consumer.  Campbell Soup targeted upper 

middle-class and middle-class women with the "captivated child" where a youngster 

stared adoringly at a bowl of soup.  They also appealed to the housewife with the 

"healthy lifestyle" theme where eating soup was a quick and convenient method to feed 

a nutritious meal to your family.114  An example of a Campbell Soup advertisement using 

the "healthy lifestyle" theme was in the February 6, 1915 issue of the Saturday Evening 

Post.  A high quality lithograph of a young boy, chubby-faced, wearing a cowboy hat, 

kerchief and holding a cap pistol, leaning atop a crate of Campbell's soup, was at the top 

of the advertisement.  Below this picture was the slogan "Well Fortified."  The text of 

the ad read "Fortified inside as well as out.  You can see this by his well-chosen bulwark 

of defense [the Campbell's soup crate].”  His mother evidently was one of those sensible 

housewives who ordered Campbell's soup by the dozen or the case.  Buying in bulk was 

"practical" because it "saves your time," eliminated "bother and delay," guaranteed you 

"a delicious nourishing soup-course every day," and "you are fortified against all sorts of 

emergencies."  All twenty-one soups offered by the Campbell Soup Company were listed 

at the bottom of the text with the sales price noted at 10 cents per can.115  The foremost 
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theme in this advertisement was providing healthy nourishment for your children, but 

for the housewife the soup was convenient, economical, and came in a wide variety of 

flavors.           

 As noted earlier, the National Canners Association also advertised to create 

positive images of the canning industry.  A 1921 advertisement in Ladies' Home Journal 

reassured customers about the safety of canned foods and secondarily noted the wide 

variety of products available in cans.  The advertisement was in color, a much more 

expensive medium.  The background was a farm field, and in the forefront was an image 

of a woman holding a cornucopia from which poured a wide variety of fruits and 

vegetables.  Prominently displayed in the center of the full-page ad was the seal of the 

NCA's Sanitary Inspection Service.  The text of the advertisement explained that the seal 

was awarded to those processors who had passed an inspection by the NCA, and the 

seal on a can of food "brings into the lives of millions of American women a guidance 

and assurance in the selection of canned foods."  The seal indicated that "the canned 

foods on which it appears were made from selected, wholesome materials received, 

prepared and canned under sanitary conditions."  The seal also meant that the 

consumer was "assured standards of preparation developed by a century of practical 

experience, aided by years of scientific research."  At the bottom right hand corner of 

the advertisement was a selection of canned goods: fruits, meats, vegetables, and 

seafood products, that delivered the message of variety.116   
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 Advertising was essential for canners and can manufacturing companies to 

increase demand for their products.  The primary purpose was to generate additional 

sales by stressing how their products complemented modern American society, but 

secondarily to reassure consumers and educate those unfamiliar with how to use their 

products.  Advertising began in the late nineteenth century in the form of booklets, then 

gravitated to sales pamphlets, but the predominant form was print advertisements in 

national periodicals directed at middle-class women.  The themes varied but stressed 

quality, variety convenience, affordability, freshness, and nutrition.  However, other 

themes in periodical advertisements reassured customers of the safety of canned foods, 

educated them in their use by providing recipe booklets, or reinforced social themes 

such as the housewives' role in preparing family meals, entertaining, or preparing for 

unexpected guests.  A wide variety of actors in the canning industry advertised -- 

canners, can manufacturers, and trade associations.  Unquestionably, the advertising 

campaign was effective.  Consumption of canned foods continued to increase in later 

decades of the twentieth century from their limited place in the pantry of late 

nineteenth-century America.   

Conclusion 

 Canned foods were already well established by 1900.  They had widespread 

appeal for most Americans because of increasing affordability and the belief that 

canning was a superior food preservation technology compared with other alternatives.  
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Urbanization, unquestionably, with more consumers removed from the point of food 

production, made for a large potential market.  Despite this seemingly positive future 

for canned foods, there were consumer concerns regarding their safety.  While the fears 

did not significantly retard the growth of the industry, it was a concern for canners and 

can manufacturers.  The adoption of scientific methods for canning and the eventual 

formation of national trade organizations were not developments caused by the 

suspicion of canned goods by some Americans but are best interpreted as elements of 

professionalization and maturation of the industry.  Nevertheless, science and trade 

organizations did help convince those still skeptical of canned foods to purchase them.  

The Pure Food and Drugs Act of 1906 was undoubtedly a factor in the formation of the 

National Canners Association, but a national organization had been contemplated by 

regional members for several years.  One of the most significant objectives of the NCA 

was to challenge claims of poisoning where canned foods were identified as the culprit.  

The organization quickly transitioned to more pro-active measures, such as the 

establishment of a national network of research laboratories and the publication of 

educational materials for the industry and general public.  Eventually, advertising that 

stressed how canned foods complemented American lifestyles of the early twentieth 

century and reassured consumers about the safety of the product proved to be an 

effective strategy for the canning and can manufacturing industries.  Scientifically based 

processing, quality, freshness, affordability, variety, nutrition, entertaining guests, and 

preparing family meals struck a chord with Americans.  By placing consumers at the 
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center of their industry, listening to and addressing their expectations, and managing 

and increasing demand, the canning and can manufacturing industries continued to 

grow and prosper in the early to mid-twentieth century. 
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Chapter 7 – Conclusion 
 

Canning has no counterpart in nature.  Canning is a method of controlling natural 
processes.  Canning is a capital invention which has changed the eating habits of the 

western world. 
Dr. Norman W. Desrosier, 19701 

  

 Dr. Desrosier was the director of research for the National Biscuit Company 

when he wrote these words in 1970 and they are a fitting epitaph for this project.  

Canning sought to preserve the bounty of nature and control the natural processes of 

deterioration through encapsulation and preservation in a vessel.  After initial 

experiments by Nicholas Appert in glass containers, by the mid-nineteenth century the 

preferred protective barrier was the tin can.  Canned foods were originally expensive 

and consumed by the wealthiest Americans, used as victuals for government sponsored 

exploration, or provided for military operations.  However, through innovative 

technological developments and the application of increasing amounts of capital, among 

other elements, the cost of manufacturing a tin can decreased dramatically.  Canning 

food with the tin container became a food preservation technology affordable for a 

growing number of Americans.  By the twentieth century, consumers were presented 

with an almost unimaginable plethora of out-of-season foods in a convenient form of 

packaging.  Affordability, variety, and convenience became the most important 

attributes of canned food, and in this sense, they did change the "eating habits of the 

western world."         
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 The article from Fortune in 1941 cited in the introduction placed the tin can and 

its principal manufacturer – the American Can Company – alongside other giants of 

twentieth-century American industry: Ford Motor, General Electric, American 

Telephone and Telegraph, and R.C.A.  The article stated that “the absence of any of the 

five, or of the industry it symbolizes, would change the pattern of life in the U.S. past 

recognition.”2  The tin can was the technology which enabled the mass production of 

canned food, thereby forever changing how Americans ate and lived.  The tin can was a 

deceptively simple four-piece, then three-piece device, by the early twentieth century; 

yet it had spawned a font of technological creativity before it had become a safe and 

inexpensive staple item in the American kitchen.  Although tin cans are unpretentious 

items, the history of their technological development is a reminder for historians of 

technology that unglamorous technologies often have an important and enlightening 

history behind them.             

 The United States Army, and Navy to a lesser degree, popularized and 

familiarized the American public with the tin can.  Canned food was still 

undemocratically distributed in the Civil War.  During the Civil War, canned goods were 

not part of the regular ration of the Union Army, but soldiers still had contact with the 

novel technology.  Officers, who had to purchase their own rations, were paid enough to 

purchase the expensive items in tin cans and would often consume them at the officer’s 

mess.  However, the common enlisted soldier had access to canned food.  Sutlers, a 
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411 

 

veritable general store on wagon wheels, carried canned goods.  Borden's condensed 

milk was an expensive but extremely popular item as it added flavor to the bitter coffee 

that soldiers drank in large quantities.  Packages from home often contained delicacies 

that added variety to a soldiers' diet, and canned food, especially jelly or fruit, were 

common items.  Canned goods were often provided to soldiers recovering from wounds 

in a field hospital to speed their healing, as well as add more nutritious fare to their diet.  

Canned goods could also be purchased from the Commissary Department from excess 

monies in the "company fund" and used to procure normally unavailable items, such as 

canned food.  After the war the Army provided canned goods to soldiers serving at 

distant posts that were quite removed from normal Army supply channels.  Further, the 

military recognized the utility of canned rations and expanded their use.  Discharged 

soldiers returning home also saw the benefits of the new food preservation technique.  

Canned goods added variety to the diet; it was a durable food storage technology; and it 

was a method to save food produced in one season for use in another.  The major 

drawback of canned food was the price, but there was a cadre of actors ready to 

improve upon this invention.       

 Technological innovation was instrumental in lowering the price of canned goods 

and diffusing their use throughout America.  The "Golden Age" of technological 

development occurred in the four decades following the Civil War.  In the 1860s, a tin 

can cost twenty-five cents each, but by the end of first decade of the twentieth century 

the price was less than two cents per can.  There were five phases of technological 
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development for the tin can.  The craft or hand-made phase of development began in 

the 1810s and lasted until the 1850s.  Primarily the creation of tinsmiths working with 

hand tools, cans could be produced at the rate of around 60 cans per ten-hour day.  The 

second phase was proto-mechanization that began in the 1840s and lasted until the 

1860s.  In this phase, can-makers utilized simple punch presses, slitters for can bodies, 

and improved bench tools to expedite the soldering of side seams.  The third phase of 

can-making, semi-automatic mechanization, began in the 1870s.  Nearly every aspect of 

can manufacturing was transformed during this phase.  Special attention was given to 

the operations limiting throughput, such as shearing tin plate, soldering side seams, and 

attaching tops and bottoms.          

 The fourth phase, integration, occurred in the 1880s and was different in 

emphasis than previous phases.  During integration, innovators, such as Edwin Norton, 

began to link machines into a sequential process of manufacture.  The result, in 1883, 

was the can-making assembly line.  Also during this phase, the functions of canning and 

can-making began a slow separation, the result being a new industry, specialist can-

making companies.  Finally, product design, the final phase of technological 

development, began in the late 1880s and culminated with the successful deployment 

of the "sanitary can" in the first decade of the twentieth century.  The sanitary can 

replaced the "hole-in-cap" can, a four piece can that had been the mainstay of the 

industry throughout the nineteenth century.  The new style sanitary can was amenable 

to high-speed production, and fully automatic can-making equipment capable of 
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manufacturing 72,000 cans in a ten-hour day became the norm.  The major innovations 

of the nineteenth and early twentieth centuries were accomplished by independent 

inventors, such as Allen Taylor, William Numsen, Dr. William Mann, Edwin Norton, and 

George Cobb.                 

 The process of technological diffusion, however, was anything but uniform in 

can-making.  Selected case studies demonstrated the varied and differential pace of 

technological diffusion.  Businesses adopted specific technology according to their 

individual commercial objectives and conditions.  As new technology became available, 

can manufacturers adopted it if the capital expenditure significantly reduced their 

expenses or improved product quality.  The Wayne County Preserving Company of 

Newark, New York was a regional canner that manufactured their own tin cans, but 

eventually transitioned to purchasing cans from specialist can-making companies.  The 

H. S. Mill Canning Company of Springtown, Pennsylvania was a small, local canner that 

purchased all their cans from specialist firms.  The Cobb Preserving Company of Fairport, 

New York manufactured their own cans and was also the site for the development, 

deployment, and commercialization of the sanitary can.  The Norton Brothers of 

Maywood, Illinois, were one of the first specialist can manufacturing companies, so they 

readily adopted the latest technology, much of it developed themselves.  Finally, large 

food marketers, such as H. J. Heinz, Borden's, and the Franco-American Company had 

enough volume to justify the purchase of the most modern can-making technology to 

self-manufacture.  However, other firms within this group, such as Campbell Soup, 
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sourced their cans from specialist firms so they could concentrate on marketing their 

products.  Taken as a group, these firms were fairly representative of the differential 

pace of technological diffusion within the can-making industry and present a landscape 

of the industry.             

 The can-making industry consolidated in the early twentieth century with the 

emergence of a duopoly governed by the American Can Company and the Continental 

Can Company.  By the early twentieth century, the can was such an important industrial 

development that the leading manufacturer of cans, American Can Company, became a 

component of the Dow Jones Industrial Average, where it stayed for over seventy-five 

years.3  The process of consolidation did not fit Alfred Chandler's model for the rise of 

the corporate form of organization in American business in the late nineteenth century.  

The industry behemoths came to dominance neither from administrative efficiency nor 

technological innovation.  They organized the industry based upon a clumsy financial 

maneuver to monopolize the market and had the good fortune of having the largest tin 

can consumer in the world as a principle customer.       

 An overriding question, however, was whether the consolidation of the industry 

would thwart the increasing democratization of the tin can.  In the landmark 1913 case, 

United States v. American Can Company et. al., the government interjected itself into 

business practices which were potentially injurious to the public welfare.  It did not 

                                                           

 3 http://stat1.moneycontrol.com/Dow Jones Industrial Average Historical Components.pdf 

(accessed May 23, 2013). 
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dismantle American Can because competition ensured that American Can could no 

longer price cans as they pleased.  Consolidation did stabilize prices and changed 

patterns of technological development.  Incremental innovation, the product of 

research and development by American Can and Continental Can, became the norm, 

rather than breakthrough innovations such as the sanitary can.4    

 Can-makers and canners did not solely depend upon supply-side initiatives, such 

as technology and consolidation, to decrease and stabilize prices.  They also had to 

manage consumer expectations and increase demand for their products.  Canned food 

had become firmly established as a fixture in the kitchen and American food landscape 

between 1900 and 1920.  The growing number of Americans living in cities had 

separated producers from consumers of food products.  Additionally, working-class 

homes of the era were small with little storage space, so inexpensive canned foods were 

ideal for these material conditions.  Such dynamics presented canners and can 

manufacturers with the potential for increased sales, but there were still lingering 

suspicions amongst some of the public surrounding canned foods.    

 The misgivings often had cultural roots or were the product of salacious stories 

in the media.  The canning and can manufacturing industries placed the customer in the 

                                                           

 4  Ironically, while neither American Can nor Continental Can remain in operation today, 
remnants of their organizations, along with those of National, Pacific, and Heekin, still exist.  However, the 
plants are operated by the Ball Corporation or the Silgan Corporation, two of the three major 
contemporary manufacturers of food cans.  The sole survivor of the six major can companies in the 1930s 
is Crown Cork & Seal, a firm whose primary business in the 1930s was making bottle caps.  In addition to 
bottle caps, today they manufacture beverage, food, and aerosol containers.  The comments on Ball 
Corporation, the Silgan Corporation, and Crown Cork & Seal are based upon the author's prior experience 
and knowledge of the metal packaging industry.  
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center of their business universe in the early twentieth century and attempted to 

counter negative images of canned foods, especially by emphasizing that canning was 

scientific.  The application of scientific methods in canning, based upon Pasteur's 

bacteriological discoveries of the 1860s, were first employed by scientists at the 

University of Wisconsin and Massachusetts Institute of Technology in the 1890s.  A 

foundation in science, as the bedrock of future growth, gradually grew to govern the 

industry by the 1920s, with standard processing times, pressures, and temperatures 

available to canners through numerous sources.       

 In 1907, as a reaction to the Pure Food and Drugs Act in 1906, a national trade 

organization was created from a milieu of regional associations.  The National Canners 

Association (NCA) gave canners, can manufacturers, and any entity associated with the 

canning industry a voice in legislative affairs.  The activities of the NCA revolved around 

public relations to improve the image of the tin can, to disseminate data to advance the 

industry, and to educate the public of the utility of the product.  The application of 

science and formation of a national trade association were not just reactions to lingering 

suspicions of canned food.  They are best interpreted as elements of institutional 

maturation and professionalization.  While not prerequisites for growth of the canning 

industry, science and the NCA did increase sales through educating the consumer and 

decreasing skepticism.          

 The ultimate pro-active action by canners and can manufacturers in the early 

twentieth century was advertising, primarily in periodicals directed at middle-class 



417 

 

women.  The movement of canned goods into the kitchen was part of the larger pattern 

of social and economic change occurring in the first decades of twentieth-century 

America.  For many Americans the tin can represented modernity, just as did the 

automobile, telephone, electric appliances, and radio; and this modern style of living 

was promoted by advertising to generate mass appeal.  Themes of convenience, variety, 

affordability, nutrition, modern housekeeping, entertaining, and the scientific 

foundation of the industry had great resonance with many consumers.  It is likely that 

this advertising did little to assuage misgivings about the tin can emanating from ethnic 

or religious food traditions.  Nevertheless, while some Americans did not accept the tin 

can, the overall market for canned food continued to expand in the twentieth century.  

The combination of urbanization, application of science, the emergence of a national 

trade organization, and advertising presented canners and can manufacturers with 

bright prospects for continued growth by the late 1920s.        

 

Epilogue 

 

After the Great Depression, and for the balance of the 1930s and 1940s, the 

canning and can manufacturing industries experienced a period of considerable 

expansion.  In the 1930s, steel manufacturers developed two significant innovations 

which facilitated even higher rates of tin can production.  Rolled steel or coils were used 

in the manufacture of cans rather than individual sheets, and tin plate was 
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manufactured using a continuous electrolytic tin plating process, instead of dipping 

sheets in baths of molten tin.  During World War II, the tin can was a major source of 

food for soldiers, sailors, Marines, and airmen.  The iconic image of a soldier hungrily 

munching the contents of canned rations, regardless of the theatre in which they 

served, became a metaphor for the productive capabilities of democratic America.  In 

the 1950s, canned foods experienced increasing popularity and became a symbol of 

American prosperity.  On the television show Father Knows Best, the image of Margaret 

Anderson, adorned in a dress and high-heels, as she busily, yet calmly, prepared dinner 

using canned food for Jim and the rest of the Anderson family became ingrained in 

American popular culture.  The featured role of the tin can demonstrated how 

ubiquitous canned foods had become in American life.      

 The next major technological innovations in can manufacturing occurred in the 

1970s and 1980s with the development of welded side seams to replace the soldered 

side seam, easy-open tops for cans, and a two-piece container for small diameter food 

cans.  The welded side seam improved the quality and reliability of tin cans, as well as 

lowered the costs of manufacture, through eliminating the application of solder, which 

had been used since the first tin cans were manufactured in the 1840s.  The easy-open 

tops added convenience for the consumer and eliminated the need to search for a can 

opener.  The two-piece can eliminated the side seam and bottom double seam, thereby 

lowering the cost of manufacture and reducing potential areas of leakage.  None of 

these major innovations significantly expanded the market for tin cans.  These 
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innovations only maintained market share being lost to other forms of packaging.5  

Similar to the challenge presented by negative perceptions of tin cans in the early 

twentieth century, by the 1970s the tin can was under attack from other innovative 

forms of food packaging.           

 After World War II, a number of new and innovative food processing 

technologies presented the canning and can manufacturing industries with momentous 

challenges, but gave the consumer greater choices.  Convenience, once an attribute of 

only canned foods, became the battleground.  Frozen vegetables and fruits, Swanson's 

TV dinners, freeze-dried foods, ready-to-eat meals, bags of fruits and vegetables, tuna 

and chicken in re-sealable pouches, and microwavable dinners became as convenient, if 

not more so, than canned foods.  Improved transportation systems and a nationwide 

interstate highway network made delivery of fresh fruits, vegetables, fish, meat, and 

poultry by refrigerated truck another food option for consumers.  Fresh foods became 

readily available at farmer's markets, grocery stores, and high-end, all-inclusive 

shopping experiences, such as Wegman's or Whole Foods.  The rise of fast-food 

restaurants, such as McDonalds and Burger King, was yet another option for the busy 

head of household to feed his or her family.  The consumer, once the center of the 

canners' and can-makers' universe, now had many more options.  In 1970, the size of 

the American market for canned food was 57 billion cans consumed annually.6  The 

                                                           
5  The welded side seam and two-piece can also improved the safety of the product by 

eliminating the use of lead-based solder.  
 6  Sacharow and Griffin, Food Packaging: A Guide for the Supplier, Processor, and Distributor, 24.   
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market for canned food peaked in the late 1970s and early 1980s, then it began a slow 

and steady decline.  Over forty years later in 2012, Americans consumed 100 million tin 

cans a day for a total market size of between 35 and 40 billion food cans annually.7  The 

decline in the market for canned foods was a function of consumer choice, the 

availability of other food preservation technologies, and the increasing availability of 

fresh foods.  Little wonder that in the late 1980s, the two largest food can 

manufacturing companies in the United States, American Can and Continental Can, 

were purchased by venture capitalists, dismembered, and their parts sold to the highest 

bidder.8  Only faint footprints of either company can be found today.  

 The shelf space dedicated to canned foods in a typical contemporary grocery 

store is dwarfed by the fresh produce area, the fish and meat counters, and the 

delicatessen station.  Canned foods are neither the preeminent choice of shoppers, nor 

are the customers exclusively women as they were in 1920s advertisements.  Canned 

foods are but one of many choices available to consumers.  The contemporary grocery 

store, plethora of choice, and shopping habits of Americans should not obviate the fact, 

however, that canned foods were once viewed as incredibly innovative, enjoyed 

enormous popularity, and dominated the shelves of supermarkets and small corner 

grocery stores.  Food in a tin can began as an exclusive choice for only the wealthiest 

                                                           

 7  http://www.cancentral.com/food-cans/facts (accessed February 22, 2015).  This is the website 
for the Can Manufacturers Institute (CMI) and it states "Americans use more than 100 million steel cans 
every day."  This number extrapolates to 36.5 billion cans annually, or a range of 35 to 40 billion.  The size 
of the market listed on the website correlates with the author's prior industry experience. 

8  The comments on the sale of the American Can Company and Continental Can Company in the 
1980s are based upon the author’s first-hand experience working with a can manufacturing company 
composed from elements of the former industry leaders.     
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Americans, but over time it became a ubiquitous product.  The change was because of a 

multitude of factors: the military in the Civil War had popularized and diffused the idea 

of canned foods among Americans, technological innovation had decreased the cost of 

manufacturing tins cans, consolidation of the industry further had decreased container 

costs, and demand management and meeting customer expectations had expanded the 

market for tin cans.  The tin can represented military necessity, technological ingenuity, 

the development of American business enterprise, the rise of scientific production 

methods, and changing social mores.  On your next sojourn to a grocery store, reach for 

a tin can and appreciate the historical significance of this seemingly innocuous 

invention.    
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