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unified the tank and tower by giving the tower mass and weight through use 

of box girders and a wide riser. Vertical movement was suggested by a 

spiral stair and by carrying the column ribs through to the top of the tank. 

(Figure 65) George Horton described the winning design as "different and 

practical • • •  not the usual type that we have been building, which brings
37 

up the question of whether it is really better or not." Horton's remarks 

reflect a prevalent perspective of engineers, that the most economical and 

efficient standardized design then in use, was the best. Voita's design 
38 

used much more material than the standard 200,000 gallon tank. 

The second prize design employed a three post tower and shallow flat 

bottom tank. This design was far more conservative than the first prize 

scheme because only three supports were used and the tank was not embellished 

in any way. The attractiveness of the structure lay in the geometry of the 

triangular base intersecting the cylindrical tank. (Figure 66) Third prize 

was awarded to a multiple post tower with shallow elliptical tank terminated 

in a series of circular forms. (Figure 67) 

The designs judged to be most desirable had identifiable Art Moderne 

influences: the tank and tower were reduced to basic geometric forrns--rnajor 

horizontal and vertical elernents--emphasized by bands of small scale detail. 

Aside from these architectural associations conununicated by massing and 

manipulation of materials, the work judged to be superior was among the least 

ornamental. The judges avoided European-inspired lacework treatments of 

37 

"Making Water Works Structures Attractive," p. 1999. 

38 

Eugene Voita, the designer, was a Chicago area architect like the 

other top six prize winners. Other winners: F. D. Chapman and C. M. Goldman,

Evanston, Ill.; Howard Vader, Donald Blake, George Hossack. "Prize Winners 

Selected in Elevated Tank Competition," The Water Tower 17 (July 1931): 2.
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Figure 65. CBI 1931 competition entry: first prize design. Capacity: 
200,000 gallons. Designer: Eugene Voita. 
Source: Elevated Tank Designs (Chicago, Chicago Bridge and 
Iron Works, 1931), plate 1. 
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Figure 66. CBI 1931 competition entry: second prize design. Capacity: 
200 , 000 gallons. Designer: F. D. Chapman & c. M. Goldman. 
Source: Elevated Tank Designs (Chicago, Chicago Bridge and 
Iron Works, 1931), plate 2. 
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Figure 67. CBI 1931 competition entry: third prize design . Capacity: 
200 , 000 gallons. Designer: Howard w. Vader. 
Source: Elevated Tank Designs (Chicago, Chicago Bridge and 
Iron Works, 1931), plate 3. 
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metalwork and condemned those proposing elaborate enclosures as "so 
39 

economically unsound as to be impractical." Even the less ornate designs 

which exploited basic forms and supports for aesthetic appeal were expensive: 

George Horton estimated they would add about twenty-five per-cent to the cost 
40 

of a standard CBI tank. 

Some of these schemes were later adapted to disguise the proportions 

of the radial cone tank. The most widely publicized was the Towson, Maryland 

elevated tank, modeled on the first prize design. (Figure 68) Voita's 

competition design had presented a sleek, streamlined tower, with recessed 

planes of columns rising to the tank and continuing across the tank proper 

as deep ribs. As constructed, the Towson tank sacrificed the graceful 

proportions of the competition entry by increasing the diameter and depth 
gallon 

of the tank to achieve a 300,000�capacity. Because the tank shell was deeper

and the tower shorter than originally conceived, the ratio of the tank mass to 

the supporting section was lost. The curve of the tank roof to join the 

sides was not as pronounced as originally designed, and the reinforcing ribs 

which visually served to extend the columns into the tank section were 

narrower and flatter. As a result of these changes and the omission of the 

ribbed riser pipe and spiral staircase, the vertical impetus of the design 

was lost. 

39 

40 

Elevated Tank Designs, Foreword. 

"Making Water works Structures Attractive," p. 2010. This was still

considerably less expensive than construction of a masonry enclosure. In

1930 the Highland Park, st. Paul, standpipe, of 200,000 gallon capacity, was

constructed and enclosed in a hexagonal tower of brick and stone at a cost of

$71,500. Allowing about $20,000 for the cost of the standpipe itself, the

architectural treatment of the tower cost $51,500--over two times the cost of

the standpipe alone. "Tank Faced with Stone and Brick," Engineering News­

Record 104 (May 22, 1930): 863. 
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Figure 68. Towson, Maryland radial cone elevated tank (1931). Ca�a��cy: 

300,000 gallons. 

Source: Donald C. Jackson. 
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E"1en in its reduced form, the Towson tank was heralded as " a very 

attractive addition to the landscape," and "the first serious effort to 

improve the appearance of these important and conspicuous elements of 
41 

municipal water supply systems." Engineering News-Record identified the 

supporting structure as the innovative feature because of its use of solid 
42 

steel plate box columns with no vertical diagonal bracing. The balcony, 

several feet below the bottom of the radial cone tank, served as a strut 

between the columns rather than as a ring girder at the junction of the tank 

cylinder and bottom plates. Instead, the plates of the cylinder extended 

below the lower shell and plate, to hide the girders and trough plates of 

the radial cone bottom. A popular paint scheme of the period--green graphite 

paint for the tower and arch ribs and aluminum paint for the tank itself-­

emphasized the architectural elements. 

Another landmark in 1930's tank beautification was the first "Colonial" 

tank, the Tallahassee, Florida radial cone tank of 1932. (Figure 69) Like 

the Towson elevated tank, the Tallahassee tank was of relatively modest 

capacity--400,000 gallons. The tank itself was fifty-six feet in diameter and 

about twenty-four feet deep, with storage capacity extending seven feet into 

the domed roof. The tower represented a radical departure from earlier 

radial cone designs: 

41 
"Prize Design Tank Completed at Towson: Resident Lauds Appearance," 

The Water Tower 18 (July 1932): 3� "Architecture Applied to Elevated Steel 
Tanks," Engineering News-Record 110 (March 30, 1933): 403. 

42 

The columns were of all welded construction and hermetically sealed 
in the shop to eliminate the possibility of corrosion. This was a major 
maintenance advantage of the welded column. Only the shell plates of the 
tank were field riveted. "Architecture Applied to Elevated Steel Tanks," 
p. 403-04.
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Tallahassee, Florida "Colonial" radial cone elevated tank (1932). 

Capacity: 400,000 gallons. 

Source: The Water Tower 19 (April 1933) cover. 
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It consists of eight thirty-three inch diameter tubular columns 
placed in a forty-one foot six inch diameter circle. Inasmuch 
as this is considerably less than the fifty-six foot diameter of 
the tank shell, the radial girders of the tank bottom are supported 
on the inner end of ,§e four foot riser and cantilevered over the 
cylindrical columns. 

These innovations resulted in a tower "particularly open in appearance," 

with no subdividing struts, although bracing rods were placed between 

alternating columns. 

The Tallahassee tank sunnnarized the general trends in elevated tank 

design between 1920 and 1930 and echoed the dominant themes of the 1930 

design competition in its uncluttered elevation. The tank section itself 

was impressive, representing a logical design refinement of the earlier 

Brooklyn radial cone tank. In the "Colonial" model introduced at Tallahassee, 

the radial girders and troughs were not hidden by apron plates. Instead, 

the girders curved up at the outer ends, carrying the bottom trough plates 

to a tangent connection with the tank shell. In the first Colonial design, 

the balcony girder was used in the traditional fashion as a ring girder at 
44 

the intersection of the tank shell and bottom plates. The cylindrical 

columns, riser, radial girder, and structs were shop welded; only the tank 

shell was field riveted. This change in construction technique had a major 
45 

impact on the tank's appearance. 

43 

"Colonial Elevated Tank Installed at Tallahassee," The Water Tower 
19 (April 1933): 3. 

44 

"Architecture Applied to Elevated Steel Tanks," p. 404. 

45 

"Architecture Applied to Elevated Steel Tanks," p. 404. As in the 
Towson tank, the cylindrical columns were hermetically sealed in the shop to 
protect inner surfaces from rusting. The tank at Tallahassee was designed 
by the Birmingham shop of CBI; its ornamental nature resulted from the 
necessity of placing it in an expensive residential neighborhood. "Colonial 
Elevated Tank Installed at Tallahassee," The Water Tower 19 (April 1933): 3. 
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The Towson and Tallahassee elevated tanks signaled new breakthroughs 

in the application of architecture to elevated water storage and, "by virtue 

of some radical departures in structural make-up • . •  (achieved) a 
46 

distinctive architecture in steel itself." The introduction of welded 

plate columns and elimination of diagonal bracing rods and laced channel 

members simplified the tank silhouette. Changes to color schemes employing 

aluminum and green graphite paint enabled these tanks to blend against the 

trees and sky unlike the traditional black tin man. 

The circumstances surrounding the design of these two tanks and 

others discussed by members of the American Water Works Association in 1931 

confirm that decisions about elevated tank design had become a matter of 

community politics. The engineering community perceived a growing need to 

be responsive to community leaders and affected residents. In Towson and 

Tallahassee, the elevated tanks were constructed in residential areas, on 

conspicuous hilltop locations. At Tallahassee, "municipal officials were 

reluctant to put any kind of a structure in this area which would be 

47 

objectionable." Other communities were voicing similar objections: one 

AWWA member noted that in anticipation of objections to a proposed tank, the 

city water works engineer mounted a publicity campaign. The newspapers 

were convinced to support the need for a new tank, and a pamphlet was 

distributed by the meter readers to residents of the section where the tank 

was to be located. As a result, little criticism of the tank's design was 

46 

"Architecture Applied to Elevated Steel Tanks," p. 403. 

47 

"Colonial Elevated Tank Installed at Tallahassee," p. 3. The city 
had made plans to construct a formal ornamental base with mirror pool and a 

four spray fountain around the riser. Floodlighting was to illuminate the 

upper portion of the tank at night. The theme of floodlit steel tanks was 

a prominent one in the 1930 design competition. 
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48 

After 1930, improved styling was sought for tanks of all capacities. 

This trend is well illustrated by two forms widely used in the 1940's--the 

pedestal tank or "watersphere" and the fluted column spheroidal tank. 

Although the first watersphere was erected in 1928 and the fluted column 

concept was present in several CBI competition designs in 1930, widespread 

use of these two tank types was delayed until welding was reliable for 

elevated tank construction. 

CBI designed and erected the first small 30,000 gallon watersphere 

for a boy's camp in Ponca City, Oklahoma in 1928. The structure was a 

simple sphere on a seventy-five foot circular column support. A spiral 

staircase built inside the supporting pedestal extended through the tank 

to a platform at the top. The cylindrical column was an economical method 

of supporting an elevated tank, and the plate surfaces were easier to 

maintain than traditional columns. 

The new design was not widely used until 1940, when CBI became 

involved in the installation of six waterspheres of 100,000 to 250,000 

gallon capacity. (Figure 70) The watersphere of the twenties had riveted 

joints and its construction proved to be difficult and expensive. By 1940, 

49 

improvements in welding made all-welded construction possible. 

48 
The tank's color scheme (not identified) was not judged to be 

acceptable, and repainting to olive green supports and aluminum top was 

anticipated. "Making Water Works Structures Attractive," p. 2013. It is 

apparent that residents were concerned about decreases in property values 
once an enormous elevated tank "moved in." An interesting study could be 

made of the impact of these large structures on the value of their immediate 
surroundings. 

49 
"Welding Revives the Watersphere," The Water Tower 28 (January 

1942): 4, "Water Towers of Welded Steel Plate are Striking Landmarks with 

Advantage of Easy Maintenance," Architectural Forum (May 1949): 129. 
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Figure 70. Typical watersphere of the l940's: elevated tank at Eastern 

Illinois State Teachers College (1942). Capacity: 50,000 
gallons. 

Source: "Water System within a System at Eastern Illinois State 

Teachers College," The Water Tower 29 (January 1943): 6.
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In 1949, an article in Architectural Forum reported that "more than 

one hundred of these striking knob-like steel water tanks have been erected 

on industrial and municipal sites throughout the country" in the past 

twenty years. CBI had standardized production of the watersphere, with 

seven sizes available ranging from 25,000 to 100,000 gallons, in heights of 

fifty, seventy-five, one hundred, and one hundred twenty-five feet, with 

other combinations fabricated on order. Also in 1949, a new model was 

introduced with a less pronounced transition from base to stem and from stem 
so 

to tank. 

"Modern and completely streamlined," the watersphere reduced the 

elevated tank to a vessel, supporting tower, and base: 

As basic an example of truly native American architecture as only 
strictly utilitarian-engineered structures can be, the Watersphere 
was first designed in the Nineteen Twenties. Advantages then were 
the same as those today--its striking appearance and ease of main­
tenance. The large curved planes of its surfaces present much 
less of a pain;ing problem than water tanks supported on the 
usual framing • 

Like the Colonial model, the watersphere was initially constructed for small 

storage volumes. Its design parallelled that of the Colonial tank in its 

use of rounded forms, welded construction, and elimination of all vestiges 

of the elevated tank of the nineteenth century. The watersphere was clearly 

the most popular tank style of the forties--one of the few which the 

architectural community itself took notice of and applauded. It was not a 

feasible design for tanks in the 1,000,000 to 2,000,000 gallon range, however. 

so 

"New Design Watersphere at Wauconda," The Water Tower 35 (March 
1949): 6; "Pedestal Type Water Tower Serves Longmont, Colorado," Municipal 
Journal and Engineer (August 28, 1940): 1085. 

51 
"Water Towers of Welded Steel Plate," p. 129-30. 
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One attempt at beautification of the largest tanks in use in the 

forties was the invention of the fluted central column. Publicized 

following the construction of a 2,000,000 gallon spheroidal tank in south­

east Washington, D.C., the fluted cylinder created visual interest and 
52 

acted as a supporting colUI!lil for the bottom plates and tank contents. 

The spheroidal tank form was a variation of th.e spherical tank and was 

used by CBI for large capacities. The !·7ashington tank was 106 feet in 

diameter and thirty four feet deep, supported on sixteen four foot diameter 
53 

cylindrical columns and a forty foot diameter central fluted column. A 

skirt at the circumference of the tank concealed the joining of the tank 

and columns and acted as a circular girder. (Figure 71)

Engineers believed that the fluted column spheroidal tank was a 

solution to the aesthetic dileI!1I1la of the large tank: "the excellent 

appearance of the structure would not be objectionable to the residential 
54 

neighborhood in which it is located." Although the tank bottom form was 

different, the architectural treatment borrowed heavily from the Colonial 

model and other all welded tanks described above. The fluted central 

column feature was subsequently applied to the pedestal tank. (Figure 72)

The tanks identified as "modern" today are drawn =rom these last 

52 
R. M. Dowe, "Fluted Central ColUI!lil New Feature in Tank Design,"

Engineering News-Record 136 (May 2, 1946): 734-36.

53 

This was an entirely new feature which CBI intended to patent. 
While structural, the fluted column did not contain water. A separate five 
foot diameter riser within the fluted column serviced the tank. "Spheroidal 
Water Tan]� at Washington Has �tew Fluted Central Support," The t·7ater Tower 
32 (May 1946): 4. 

54 
"New 2,500,000-Gallon Hortonspheroidal Tank in Cincinnati Water 

Works System," The Water Tower 37 (July 1951}: 5. 
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Figure 71. Washington, D.C. fluted cent ral column spheroidal tank (1946). 

Capacity: 2,000,000 gallons. 

Source: The Water Tower 32 (May 1946): cover. 
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Figure 72. Fluted single pedestal elevated tank. Chaska, Minnesota. 
Capacity: 1,500,000 gallons. 

Source: Water Storage Bulletin No. 2000 (Oakbrook, Illinois, 

Chicago Bridge and Iron Works, 1977): 12.
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three types--the watersphere, the radial cone, and the spheroidal tanks. 

But the tank forms discussed earlier in this chapter also remain in use 

today. They provide a significant visual link to the nineteenth century 

forms, and, along with their modern counterparts, present to the informed 

observer a remarkable continuum of elevated tank design. 



CONCLUSION 

Examples of the water tower, standpipe, and elevated tank forms 

discussed in this paper are scattered throughout the United States in small 

towns, cities, and industrial plants. Perusal of manufacturer's catalogues 

reveals that a variety of standpipes and elevated tanks are still available, 

ranging from modest size wood and metal tanks whose technology is essentially 

that of the nineteenth century, to more sophistocated designs of larger 

capacity. Each has its role in modern water storage practice and reflects 

a particular phase in the historical development of elevated water storage 

structures. 

This paper has reviewed the architecture and engineering of elevated 

water storage structures from the late nineteenth to mid-twentieth centuries 

to provide a context for further study and, hopefully, for practical 

preservation efforts. Information has been presented here to outline the 

technological development of the water tower, standpipe, and elevated tank, 

and to sketch their structural relationships within a nineteenth century 

context. More specialized studies are needed to adequately understand the 

role of smaller standpipe companies and regional fabricators of elevated 

tanks. Surveys of extant structures may also assist in explaining how 

vernacular practice differed from the structures presented in the engineering 

journals and data gathered from better known examples. The role of innovation 

in railroad water storage and its transference to municipal water works merits 

further study, as does the ancestry of the metal trestle tower, which may 

provide valuable information about cross-overs of technology from one facet 

of civil engineering practice to another. In the area of architectural 
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history, many water towers need to be evaluated in the context of other 

architecture in their conununities and other work by their architects, as 

well as in the history of water towers in general. Finally, the local 

history of these structures--how communities participated in their design, 

erection, and use, and how community images were expressed in their water 

l 

towers--is an unexplored topic. 

Certain conclusions can be drawn from the material presented here. 

First, it is clear that because special fields in civil engineering like 

water works engineering were not well defined until circa 1900, civil 

engineers who designed water works structures brought to this work a know­

ledge of other areas of civil engineering technology. Second,·the design of 

elevated water storage structures was intimately related to the massive 

developments of the late nineteenth century iron and steel industry: as 

discussed in Chapters III and IV, the transition from the presence of many 

small standpipe contracting firms and iron works to a few major elevated 

tank manufacturers parallels the consolidation and rise of a few major steel 

works in the late nineteenth century. The simultaneous movement from 

individually designed structures to standardized tank designs and fabrication 

procedures resulted in an emphasis on simple, functional design and in 

a greater uniformity of elevated tanks across the nation. Most major 

aesthetic changes were dependent on changes in technology: the introduction 

of the elevated tank was dependent on the presence of reliable materials; 

the widespread success of the classic tin man was tied to the invention of a 

technique for fabrication of curved bottom plates; the radical changes in tank 

appearance in the 1930's were directly related to the perfection of welding 

The Georgia State historic preservation office is presently consider­
ing a research project on community perceptions of water towers in small 

towns in the State. 
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2 

The design of elevated water storage structures can be related to 

the architectural treatment of major public buildings in many communities. 

Nineteenth century water towers and decorated standpipes rank with Victorian 

city halls in their expression of growth, prosperity, and boosterism. Because 

public water service was a benefit of civilization shared by community members, 

these structures reflected the goals of the community: symbolized in the 

storage of water was the collective energy of the community and its aspirations 

for continuity and regeneration. To the extent that the late nineteenth 

century water tower, standpipe, or elevated tank protected the community 

against water shortage and destruction by fire, the symbolism of the brooding 

conical watchtower was appropriate. By the twentieth century, as these uses 

became less apparent,the elevated tank shed these specific s�,mbolic references, 

embodying instead an ideal that public services should be efficiently provided 

in a controlled, monern setting. The water tower or standpipe and the elevated 

tank of the twentieth century each mirror the architectural and general 

aesthetic philosophies of their era--the Victorian architect and engineer 

striving for compatibility with the natural setting, and the twentieth century 

designer exploiting modern materials to achieve more detached, abstract forms. 

Like other aspects of the built environment, these structures become 

part of a community's heritage of public architecture and local history. The 

remaining water towers and standpipes continue to serve as community landmarks, 

and, in many cases, as components of functioning water works. Similarly, a 

Conversely, the reinforced concrete standpipe failed to have a 

significant impact on standpipe aesthetics in the first decades of the 

twentieth century because reinforced concrete technology had not yet been 

perfected. 
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cluster of elevated tanks on the horizon signals the location of a factory 

complex or other concentration of activity. Large numbers of early examples 

have been lost, however: masonry water towers have had their tanks and other 

interior features removed; many standpipes were superceded by elevated tanks; 

and early elevated tanks have been pulled down or left to rust when larger 

tanks were erected. Wider awareness and preservation action is needed. 

The preservation of the historical records of standpipe manufacturers 

and elevated tank companies is one important step in promoting understanding 

of the significance of these structures. CBI has a wealth of historical 

material, both company records and promotional material from the early 

twentieth century, which should be gathered into a well maintained company 

archive or donated to a responsible technical library. Other early companies 

like Caldwell tanks are still in business and may possess a wealth of 

significant data which could be made available to researchers and historians. 

The identification of elevated water storage structures should be 

stressed as part of State historic preservation office and Historic American 

Engineering Record surveys. Most masonry water towers are now being included 

in historic sites surveys; increasing numbers have been listed in the National 

Register as part of community multiple resource nominations or thematic 

nominations focused on nineteenth century architecture or the work of a 

particular architect. Selected area surveys--particularly in the Midwest 

and Plains States--should be initiated for elevated tanks and associated forms 

like windmills to determine the full range of types present within a limited 

Because the life expectancy of wooden elevated tanks was about twenty 

years with good maintenance, early examples of these structures are extremely 

rare. 
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area. Interest could also be stimulated on a local level by publication 

of a technical information leaflet by the American Association for State 

and Local History. 

Once more data has been gathered about relative significance of 

a state's elevated water storage structures, decisions can be made about 

preservation and further documentation of a variety of examples. Historical 

studies and measured drawings should be undertaken, particularly of early 

elevated tanks, before these structures are lost. These structures need 

to be brought to the attention of communities so that advocates for their 

preservation are created. Preservation of some types of tanks like the 

advertising tank of the twentieth century is a logical activity for special 

interest groups like the Society for Commercial Archeology. 

Given the extremely specialized function of these structures, it is 

unlikely that "adaptive use" is a plausible future for many. Most nineteenth 

century water towers and standpipes are too limited in interior space for 

redevelopment; introduction of windows and other openings, particularly in 

metal or concrete standpipes, is contrary to their structural expression 

and significance. Similarly, the elevated tank is an isolated and relatively 

inaccessible environment. 

Some structures still serve as water works components and other 

appropriate uses do remain. Many masonry water towers and decorated stand­

pipes are now recognized as major conununity landmarks which symbolize 

One significant technological link in the evolution of tank support 

was lost in 1957 when the Pullman water tower was demolished without any 

prior documentation. Known descriptions of that tower are limited to the 

single drawing which appeared in Engineering News in 1892 and was presented 

earlier in this paper. 
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the community's history. Some early elevated tanks are now receiving 

similar recognition, but most either continue in their original function 

or have been converted to advertising devices. This paper should assist 

in increasing appreciation of the more utilitarian forms of elevated 

water storage structures. 

As one of the more visible aspects of public water works and 

civil engineering, these structures reflect how critical the control of 

water has been to the growth of towns and cities in the late nineteenth 

and twentieth centuries. Their impact has been immense, affecting both 

the everyday life and surroundings of most Americans. As preservationist's 

concepts of cultural resources are currently expanding to include new 

categories of sites and structures, the elevated water storage structure-­

and especially the elevated tank--will assume a more prominent place in 

industrial archeology and historic preservation. 
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