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In 1920, The Owens Bottle Company stated that the Whitney Glass Works of Glassboro 

was ñthe oldest glass establishment in the United States still doing business.ò1 In 1981 and 1982, 

the author collected artifacts from a deposit of waste attributed to the Whitney Glass Works, circa 

1900. The waste was exposed during recutting of a drainage ditch along a railroad that had served 

the glassworks. The waste might have been used as fill, or the railroad might have been a 

convenient location for disposal. The collection includes defective mouth-blown bottles for 

products such as the famous Tabasco® sauce, vials, solid-glass bottles, stoppers, and lengths of a 

glass walking stick or punch-bowl stirring rod. Although the deposit contained cullet (glass 

residuum usually segregated for recycling), the presence of foreign objects (tools, wire mesh, and 

gloves) rendered the material a waste. These artifacts represent some of the last of the Whitney 

glassblowersô production, shortly before the installation of bottle-blowing machines. The artifacts 

yield information regarding manufacturing processes, date of manufacture, customer identities 

and products, the geographic breadth of Whitneyôs market, and the glassblowersô artistry. The 

collection was donated to Rowan University in 2012.2
 

 

 
1 William S. Walbridge, American Bottles Old and New (Toledo, Ohio: The Owens Bottle Company, 1920), 13 and 

14. 
2 ñGlassworks artifacts donated to Rowan University, Glassboro, N.J.,ò Society for Industrial Archeology Newsletter, 

42, no. 2 (2013): 6-7 and 16. Published at Michigan Technological University in Houghton, Michigan.    
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Introduction  

Industrial solid wastes generally consist of process wastes, such as smelter slag, mill scale, 

and spent foundry sand. Although such wastes may be revealing of manufacturing processes, they 

are only secondary reflections of the actual product. Probably of greater interest to the archeologist 

and the historian are wastes that contain or consist of specimens of the product itself, particularly 

a product manufactured during the last years of a skilled manual technology whose mechanization 

was on the horizon. 

In 1980, the author discovered a deposit of solid waste exposed in a drainage ditch along 

Conrail railroad tracks that originally served the Whitney Glass Works as the West Jersey Railroad. 

The glass artifacts recovered by the author in 1981 and 1982 include press-molded bottle stoppers 

and fragments of their production forms, small mouth-blown bottles finished by use of the snap 

tool, ñmold warmers,ò and portions of a walking stick or stirring rod. Iron tools, pieces of insulated 

wire mesh, and work gloves were also found. The artifacts occurred in the context of fine flakes 

of glass. Most of the bottles had been discarded due to defects; they represent the last of the 

glassblowersô trials and errors, from shortly before the Whitney Glass Worksô conversion to bottle-

blowing machines circa 1910. The mold warmers are solid glass castings used to preheat molds.3 

The walking stick or stirrer represents the tradition of glassblowers who made fanciful pieces on 

their own time and initiative, as a relief from the monotony of blowing bottles and to demonstrate 

that their skills were more than utilitarian. The geographic scope of Whitneyôs business at the time 

is best illustrated by the discovery of bottles for the famous McIlhenny Tabasco® sauce of 

Louisiana, in addition to bottles for nostrums and proprietary remedies prepared by druggists 

located in Illinois, Michigan, Vermont, New York,  

 
3 Ed Pfeiffer, Pitman, NJ, verbal communications with the author in 1981. 
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and Quebec. Other bottles are identifiable with pharmaceutical manufacturers Parke, Davis & 

Company, and Eli Lilly  & Company. Vials made from tubes were also recovered. The iron tools 

consisted of a pair of tongs, a wedge that was likely used to steady and/or open molds, and a plate 

against which residual glass was scraped off the end of the blowpipe (the fine flakes of glass). 

Various sources date the material to circa 1900.  

The artifacts can be analyzed from technical and cultural perspectives: 1) the 

manufacturing processes they represent; 2) the geographic range of Whitneyôs market, and the 

products and customers the bottles were made for; 3) when the artifacts were produced; 4) 

determination of which of two local glassworks was the source of the artifacts; and 5) the 

glassblowersô manufacture of artistic pieces. 

Discovery 

In 1980, while attending Glassboro State College (now Rowan University), the author 

observed a trackhoe removing accumulated sediment and debris from a drainage ditch that 

paralleled the railroad tracks across the street from his apartment building on Pennsylvania Road, 

very near the old Glassboro railroad station on Oakwood Avenue. Vaguely aware of Glassboroôs 

history as a glassmaking center and always attracted to openings in the ground, the author at first 

explored the outwash area at the south end of the ditch (near University Boulevard). Fragments of 

glass, small misshapen bottles, and glass stoppers were strewn about. Northerly exploration of the 

ditch revealed a thin layer of glassy waste exposed in the track side of the ditch (the wall of the 

ditch closest to the railroad tracks). 
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Location, Composition, and Deposition of the Waste 

Extending south-southeastward from U.S. Route 322, Girard Road North parallels the 

railroad tracks that border the southwest side of the original Glassboro State College campus. 

During the early 1980s, these tracks were an occasionally active Conrail freight line. The drainage 

ditch lies between Girard Road North and the railroad tracks, at the toe of the slope that descends 

from Girard Road North. The body of waste was exposed between Swarthmore Road and 

Villanova Road, approximately 0.7 mile west-northwest of the site of the Whitney Glass Works. 

 

Locations of the waste deposit and the Whitney Glass Works.4
  

 

 
4 U.S. Department of the Interior, Geological Survey, Pitman West 7.5-minute quadrangle. Edition of 1966, photo 

revised in 1981 on the basis of aerial photographs taken in 1975. 
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The ditch ranged as deep as approximately 6 feet, and as wide as approximately 4 feet. The 

waste occurred as a discontinuous layer approximately 4 inches in thickness, overlain by 

approximately 1 foot of soil, for approximately 40 feet. The author appeared to have exhausted the 

deposit during excavations in 1981 and 1982. 

The artifacts occurred within a mass of mica-like flecks of glass and fragments of broken 

bottles. The flecks were the fine residue (moil or moyle) that remained on the end of the blowpipe 

after a bottle had been blown and the blowpipe drawn away.  

This waste might have been purposefully employed as fill, or the railroad right-of-way 

might have served as an innocuous and convenient location for waste disposal. 

The Sanborn fire insurance map of 1905 depicts ñBins for broken glassò at the West Jersey 

Railroad sidings located in the northwest corner of the glassworks site.5 The bins were used for 

the storage of bottles recovered from domestic rubbish and sold to Whitney to augment cullet 

(glass residuum) generated at the site.6 Webster defines cullet as ñbroken or refuse glass usually 

added to new material to facilitate melting in making glass.ò In this case, the mixture of clear and 

amber glass, and the presence of incompatible (non-glass) objects, rendered the subject deposit an 

outright waste. The material as a whole was not cullet, although it contained cullet. 

Genesis and Lineage of the Whitney Glass Works 

With its vast deposits of excellent glass sand, wood for charcoal, and proximity to 

Philadelphia, southern New Jersey was an early center of glassmaking in America.  

 

 

 
5 Sanborn fire insurance map of Glassboro, New Jersey (New York: The Sanborn Map Company, 1905), Sheet 3. 
6 Watson M. Lohmann, Whitney Glass Works Illustrated Catalog and Price List with Historical Notes (Pitman, New 

Jersey: Watson M. Lohmann, 1972). 
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Accounts of 18767 and 18838 state that the first glassworks at Glassboro was built in 1775 

by the Stanger brothers and began producing bottles that year. The New Jersey Tercentenary 

Commission stated that the works was not operational until 1781.9  

 

The Whitney Glass Works, circa 1876, as cited in 1920. 

 

 

 

 
7 Combination Atlas Map of Salem & Gloucester Counties, New Jersey (Philadelphia: Everts & Stewart, 1876), 97. 
8 Thomas Cushing and Charles E. Sheppard, History of the Counties of Gloucester, Salem, and Cumberland, New 

Jersey (Philadelphia: Everts & Peck, 1883), 229. 
9 Margaret White, The Decorative Arts of Early New Jersey (Princeton, New Jersey: D. Van Nostrand Company, Inc., 

1964), 9. 
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The Stangers had quit Wistarôs Glass Works in Salem County, which was the first 

glassworks in New Jersey (1740),10 the first glassworks in America to survive for more than a 

decade,11 and the first successful glass factory town in America (Wistarburg).12 The Stanger 

brothersô enterprise at Glassboroðthe second glassworks built in New Jerseyðfailed in 1780, due 

to depreciation of the Continental currency the Stangers had accepted as payment for their product. 

In 1781, the Olive Glass Works was sold under sheriffôs sale to Thomas Heston and Thomas 

Carpenter. The establishment was renamed Hestonôs Glass Works, because Heston remained in 

Glassboro to supervise its operations while Carpenter managed the shipping of product to 

Philadelphia from a remote wharf. After Heston died in 1802, his widow and Edward Carpenter 

(Thomas Carpenterôs son) continued the business as Edward Carpenter & Company. Various 

parties bought and sold interests in the business between 1816 and 1824. In 1824, the Stangersô 

original glassworks was abandoned, and Edward Carpenter & Company merged with the business 

of Rink, Stanger & Company, which had erected a new glassworks approximately 1,200 feet south 

of the Stanger brothersô original glassworks. This second glassworks had been operating since 

1813, and was known as the Harmony Glass Works. In 1835, Thomas Whitney purchased an 

interest in the Harmony Glass Works, and later purchased complete control. In 1842, Thomas 

Whitney, with his brother Samuel, renamed the facility the Whitney Glass Works. Thomas and 

Samuel Whitney were Hestonôs grandsons. The glassworks remained in the ownership of Whitney 

and Heston descendants until 1917. The Whitney name survived until 1918.  

 

 
10 Ibid., 9. 
11 Thomas Cushing and Charles E. Sheppard, History of the Counties of Gloucester, Salem, and Cumberland, New 

Jersey (Philadelphia: Everts & Peck, 1883). 
12 William McMahon, South Jersey Towns (New Brunswick, New Jersey: Rutgers University, 1973), 67. 
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The Whitney Glass Works was acquired by the Owens Bottle Company of Toledo, Ohio, 

in 1918, one year after the completion of a new plant to house six Owens bottle-blowing machines. 

The Owens-Illinois Glass Company declared the Whitney Glass Works redundant, and 

discontinued the manufacture of glass in Glassboro in 1929.  

The Harmony Glass Works corresponds to the latter-day Whitney Glass Works, which is 

the source of the artifacts collected and preserved by the author.  

South Jersey Glass Sand and Its Sources 

Sand for the South Jersey glass industry was obtained from the Cohansey Formation, an 

inexhaustible source of sand that comprises most of the outer coastal plain of New Jersey. In 1868, 

the State Geologist described the glass sand as follows: 

The bed of white sand, which is marked as glass-sand, appears to be a uniform layer 

underlying the surface gravel throughout the whole of the southern end of the state . . . This 

layer is composed of a beautifully white, pure, quartzose sand; it is fine, angular and even-

grained, and admirably adapted to its use in glass-making. This sand is generally fine, 

angular, even-grained and so pure that at many of the glass-houses it is used for making 

window-glass without any preparatory washing.13  

 

At the turn of the century, the Whitney Glass Works was served by the West Jersey 

Railroad and the Williamstown & Delaware River Railroad. The West Jersey Railroadôs on-line 

customers included pits located in South Vineland, more than 20 miles away, where the glass sand 

was 7 to 12 feet in thickness. The Williamstown & Delaware River Railroad offered the Whitney 

Glass Works a source of glass sand much closer than South Vineland, specifically in the area of 

Downer.  

 

 

 
13 George H. Cook, Geology of New Jersey (Trenton, New Jersey: Geological Survey of New Jersey, 1868), 293. 
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White glass sand of the Cohansey Formation underlying the Bridgeton Formation in a pit near Downer. 

Downer station on the Williamstown & Delaware River Railroad was 3.4 miles from the railroadôs entrance 

to the Whitney Glass Works. Henry B. Kummel and R. B. Gage, The Glass-Sand Industry of New Jersey, 

Annual Report of the State Geologist for 1906, Geological Survey of New Jersey.  

 

Location of the Whitney Glass Works 

The Whitney Glass Works site is approximately 2.8 acres in area. It is bordered by College 

Avenue to the north, High Street East to the south, Academy Street North to the east, and North 

Main Street to the west. It is bisected north to south by Center Street. The property has been divided 

into 21 lots. One lot is occupied by the Heritage Glass Museum. Two other lots are occupied by 

the Glassboro Fire Department, where artifacts were found in 1981, when the fire station was being 

constructed (unknown to the author at the time).  
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Locations of the Whitney Glass Works, the Temperanceville Glass Works, the waste deposit, and railroad 

service to the two works. Geological Survey of New Jersey, Atlas Sheet No. 3, original survey 1886, principal 

features revised in 1903, edition of 1913. 
 

The Physical Plant  

 Per the Sanborn Map of 1905, the Whitney Glass Works included six ñfactoriesò with coal-

fired furnaces and cooling ñlehrs.ò Associated buildings included a sawmill and box shop; 

warehouses; clay storage rooms (for making the pots that contained the molten glass); machine, 

blacksmith, and carpentry shops; and other structures.  

Manufacturing Processes Represented by the Artifacts 

Three manufacturing processes are represented by the artifacts collected from the ditch in 

Glassboro: press molding, mouth blowing, and tube cutting, each of which had its favored 

products. 
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Whitney Glass Works on the Sanborn map of 1905. A manufacturer of fruit jars and hollowware . 
North is to the right.  
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Press Molding of Bottle Stoppers 

In press molding, to produce solid glass objects, molten glass was forced into a mold by 

the use of a lever-operated plunger. In the case of the subject stoppers, the forms are approximately 

5 inches long, 2 inches wide, and 1 inch deep. The depth represents the depression that received 

the plunger. Each form bears one row of five or six stoppers, which were extruded from the bottom 

of the forms. Before the glass had solidified, the stoppers were cut free by the use of shears. 

  

 

Top: Fragments of production forms with round scars where press-molded stoppers were sheared off. 

Bottom: Stoppers still attached to fragments of production forms.  
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Mouth Blowing of Hollowware 

In mouth blowing, a glassblower inflated a bottle by forcing his breath through a blowpipe 

into a mold in which a gather of glass had been placed. All of the bottles collected from the ditch 

are blown-molded pieces finished by use of the snap, which was an iron rod or pipe with fingerlike 

appendages that held the bottle. Prior to the widespread use of the snap during the 1860s, the 

mouths of bottles were finished by use of a pontil. The pontil was an iron rod or pipe. A dab of 

molten glass was placed on one end of the pontil. The bottle was stuck to the pontil on this dab of 

glass and exposed to the heat of the ñglory holeò for finishing. When finished, the bottle was tapped 

off, and an adhering ring of glass (a pontil mark or scar) usually remained on the bottom.  

 

Accumulation of cullet (defective and broken bottles, and possibly mold warmers) at the Cumberland Glass 

Works in Bridgeton, 1909. Likely comparable to the Whitney Glass Works at that time. Library of Congress, 

Lewis Hine collection, Reproduction No. LC-DIG-nclc-01176. 
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Tube Cutting 

Tube cutting involved the production of vials from glass tubes. The vials found in the ditch 

were apparently manufactured from tubes, which may or may not have been produced at the 

Whitney Glass Works. Tubes were a specialty item at the time; the Vineland Flint Glass Tube 

Company (circa 1911) made this item exclusively.  

 

Vials, likely for opium or morphine according to Ed Pfeiffer. Height, 0.8 inch.  

Mold Warmers 

In 1981, many of the artifacts were examined by Ed Pfeiffer (1906ï1983),14 an expert on 

South Jersey glass and glassworks, whose papers are preserved in the New Jersey State Archives.15 

Lohmann cites interviews he had with Pfeiffer.  The author was probably one of the last persons 

to benefit from Pfeifferôs knowledge. 

 
14 ñBatsto Library Aided by J.E. Pfeiffer Bequest,ò Batsto Citizens Gazette, XVIII, no. 1, 1984.   
15 Accession No. 2002.078, Records of Historic Batsto Village received from the Department of Environmental 

Protection, Division of Parks and Forestry, State Park Services, December 2002, Boxes Kï1 to Kï6. 
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 The most curious artifacts from the ditch are solid, uninflated bottles. Pfeiffer explained to 

the author that blowing glass in a cold iron mold could result in the bottle adhering to the mold or 

bursting due to the temperature differential. Preheating the molds alleviated this problem. The 

simplest way to heat a mold was to drop a gather of molten glass into the mold and let it rest until 

the mold had heated. This solid glass casting, which Pfeiffer called a ñmold warmer,ò was usually 

placed with the cullet to be recycled. Mold warmers make excellent artifacts, especially when 

embossed with devices and lettering.  

A notation on the fire insurance map of 1905 states that a 200-gallon underground storage 

tank located between Factory No. 1 and Factory No. 4 contained gasoline ñto heat moulds in No. 

4,ò which concurs with Pfeifferôs statement that molds were preheated.  

Annealing 

A vital step in the manufacture of bottles was the process of annealing. In order to avoid 

uneven stress that could result in breakage during rapid cooling, bottles were placed within a heated 

containment and allowed to cool slowly and uniformly. The Sanborn map shows two types of 

annealing ovens at the Whitney Glass Works: periodical ovens and continuous ovens. Periodical 

ovens were relatively small units and embodied earlier technology. Annealing in a periodical oven 

proceeded by allowing the oven and its contents to cool over several days. Continuous ovens 

(ñlehrsò on the Sanborn map) were tunnel-like units. They were heated at one end, with the 

temperature gradually decreasing toward the opposite end. The bottles were advanced by means 

of a chain-driven device. 
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Because the artifacts found in the ditch had been discarded immediately after being blown, 

they were not annealed and are, therefore, sensitive to temperate change. Several burst upon 

removal from the cool ground into the warm air. A richly embossed medicine bottleðthe only one 

of its kind foundðshattered with a loud pop before it could be read. 

 

 

Blown-molded bottle whose wilted neck and collapsed body suggest it was overexposed to the glory hole 

during finishing.  Same logo as winged mold warmer (see below).  Height, 3.5 inches. 

 

Changing Technology and the Fate of the Whitney Glassblowers 

In 1910, Whitney was the site of the first attempt to simultaneously produce a variety of 

bottles on a single bottle-blowing machine. The machine was a six-arm Owens unit. The first trial 

involved five shapes, representing three weights, three heights, and three capacities. The next test 


