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DESCRIPTION

CONDITION CHECK ONE CHECK ONE

__EXCELLENT __DETERIORATED __UNALTERED _XoRIGINAL SITE
X _Goop __RUINS _K\LTERED __MOVED DATE
__FAIR __UNEXPOSED

DESCRIBE THE PRESENT AND ORIGINAL (IF KNOWN) PHYSICAL APPEARANCE
Original: 110' of limestone topped by 40' of brick. The four-sided struc-
ture measures 18'10" on each side. Walls 3' think taper to 20" thick at
the top of the stone work. The top of the brickwork is 12" think. The
structure is nine stories high, with 3 windows and a door on the first
story, and 4 windows in each of the other eight.

A ladder structure inside enabled workmen to reach the 9th story. Lead

was heated in a small building at the foot of the tower, transported to the
top by a windlass system, then poured through a series of screens at each
floor level. The screens were pieces of sheet iron with small holes punctured
at 1/2" intervals. The lead dropped into cold water at the base of the tower
to harden. It was then rotated in a cask to polish it, placed on an incline
to roll through sieves to sort it as to size, then bagged for market.

The Tower was surrounded by lumber yards. In 1911 a fire destroyed these
buildings, and gutted the inner wooden structure of the tower. Lacking
attention in succeeding years, the Tower fell into disrepair.

Present: In 1959 a citizens' group raised money to repair the Tower. O01d
mortar was cut out and repointed, sills of windows were replaced with

poured concrete. Tie rods were run through the structure to plates on

the exterior. A 6" reinforced slab of concrete was poured over the top, pro-
viding a manhole. After pointing the brick, a clear silicon waterproofing
solution was applied. A lightning rod system was installed, and screening
in the windows to exclude birds.

Every effort was made to retain the original old appearance. However, the
interior ladder structure was not restored. The Tower is currently a locked,
empty shaft, enclosed in a locked iron fence. A grain shipping warehouse
encroaches nearby.
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—INVENTION
SPECIFIC DATES 1854 BUILDER/XRRHMRXRT C.H. Rogers and Co.

STATEMENT OF SIGNIFICANCE

The development of Dubuque was fram the beginning predicated on the existence
of large deposits of lead in the region of northeast Iowa. For many decades,
however, Dubuque lead was processed in St. Louis, which, until 1854, boasted
the only shot tower in the midwest. In that year, C.Hr"Rogers and Co. was
engaged to build and operate a shot tower in Dubuque. Campetition fram

St. Louis undermined the Dubuque operation almost from the start, resulting in
several changes in ownership before 1859. The Civil War initially seemed a
market for Dubuque-made shot, but the St. Louis producers, Chadbourne and
Foster, countered with an offer to buy the shot tower. Once in possession,
Chadbourne and Foster abandoned the structure. Its subsequent use was as

a firewatch until 1911.

Even in 1875, Dubuque believed it had lead "enough to supply the world...for
ages". But the lead is gone now, and mining in the region has turned to
zinc. The Shot Tower remains as an artifact from the early prosperity of
the lead business, a prosperity which founded and sustained Bubucgue and
northeast ITowa for many years.
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located in an industrial area. Site is the middle of Cammercial Street.
Bordered on north by grain terminal, east by levee and Dock Commission
office, south by railroad, west by open land.
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THE EVALUATED SIGNIFICANCE OF THIS PROPERTY WITHIN THE STATE IS:
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As the designated State Historic Preservation Officer for the National Historic Preservation Act of 1966 (Public Law 89-665). |
hereby nominate this property for inclusion in the National Register and certify that it has been evaluated according to the
criteria and procedures set forth by the National Park Servjce.
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SUPPLEMENTARY LISTING RECORD

NRIS Reference Number: 76000767
Property Name: Rogers, George W. Company Shot Tower (Additional Documentation)

County: Dubuque State: Iowa

Multiple Name

This property is listed in the National Register of Historic Places in accordance with the attached
nomination documentation subject to the following exceptions, exclusions, or amendments,

notwithstandig the National Park Service certification included in the nomination documentation.
‘zﬁ,&,‘, /g bl ,,,./ May 22, 2003

Signatﬁre of the Keepe{

Amended Items in Nomination:

Section 3/ State Certification

The Level of Significance at which property is considered significant is hereby changed to “State.”

Upon correction and clarification as noted in the concurrent NHL review (see attachment), the level of

importance may be raised to “National.”

The lIowa State Historic Preservation Office was notified of this amendment.

DISTRIBUTION:
National Register property file
Nominating Authority (without nomination attachment)
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This form is for use in nominating or requesting determinations for individual properties and districts. See instructions in How to Complete the National
Register of Historic Places Registration Form (National Register Bulletin 16A). Complete each item by marking "x" in the appropriate box or by entering
the information requested. If an item does not apply to the property being documented, enter "N/A" for "not apphcable.“ For functions, architectural
classification, materials and areas of significance, enter only categories and subcategories from the instructions. Place additional entries and narrative
items on continuation sheets (NPS Form 10-900a). Use a typewriter, word processor, or computer, to complete all items.

1. Name of Property
historic name George W. Rogers Company Shot Tower (Revised, expanded and updated)

other names/site number _Dubuque Shot Tower

2. Location

street & number _ Commercial Street and River Frant [N/A] not for publication
city or town Dubugue [N/A] vicinity
state lowa code _IA county Dubugue code _061 zip code 52002

3. State/Federal Agency Certification

As the designated authority under the National Historic Preservation Act, as amended, | hereby certify that this [X] nomination
[_] request for determination of eligibility meets the documentation standards for registering properties in the National Register
of Historic Places and meets the procedural and professional requirements set forth in 36 CFR Part 60. In my opinion, the
property [X] meets [ ] does not meet the National Register criteria. | recommend that this property be considered significant
[X] national /f] see continuation sheet for additional comments).

[Taref 26,20 03
Date

SOCIETY OF IOWA

State or Federal agency and bureau

[ tewnde [1 locally
Signature ofscia’ |fE|ng offlcla‘/Tltle

In my opinion, the property [X] meets [ ] does not meet the National Register criteria. ([_] See continuation sheet for additional
comments.)

Signature of certifying official/Title Date

State or Federal agency and bureau

4. National Park Service Certification I

hereb&icertnfy that the property is: / Signature of the Keeper Date of Action
“] entered in the National Register.
[] See continuation sheet. M ] C(W /q 22/ deg
L] determined eligible for the J ¢ 5
National Register. o
[_] See continuation sheet.
[ ] determined not eligible for the
National Register.
[] removed from the National
Register.
[] other, (explain:)




George W. Rogers Company Shot Tower
Name of Property

5. Classification

Dubugue County, lowa
County and State

Ownership of Property Category of Property Number of Resources within Property

(Check as many boxes as apply) (Check only one box) (Do not include previously listed resources in the count.)
[ ] private [X] building(s) Contributing Noncontributing
[X] public-local [] district buildings
[] public-State [] site
[ ] public-Federal [] structure sites
[] object
structures
objects
0 Total

Name of related multiple property listing
(Enter "N/A" if property is not part of a multiple property listing.)

N/A

6. Function or Use

Historic Functions
(Enter categories from instructions)

Industry/Processing/Extraction/manufacturing facility

Number of contributing resources previously listed
in the National Register

0

Current Functions
(Enter categories from instructions)

Recreation and Culture/monument/marker

Recreation_and Cuiture/monument/marker

Industry/Processing/Extraction;communications facility

7. Description
Architectural Classification
(Enter categories from instructions)

Mid-19™ Century/Exotic Revival

Narrative Description

Materials
(Enter categories from instructions)

foundation _stone
walls _stone

brick

roof __N/A
other

{Describe the historic and current condition of the property on one or more continuation sheets.)




George W. Rogers Company Shot Tower
Name of Property

8. Statement of Significance
Applicable National Register Criteria

(Mark "x" in one or more boxes for the criteria qualifying the property
for National Register listing.)

[ X] A Property is associated with events that have made
a significant contribution to the broad patterns of

our history.

[L] B Property is associated with the lives of persons
significant in our past.

[ X] € Property embodies the distinctive characteristics
of a type, period, or method of construction or
represents the work of a master, or possesses
high artistic values, or represents a significant and
distinguishable entity whose components lack
individual distinction.

[_] D Property has yielded, or is likely to yield,
information important in prehistory or history.

Criteria Considerations
(Mark "x" in all the boxes that apply.)

Property is:

[L] A owned by a religious institution or used for
religious purposes.

L1 B removed from its original location.

[] C a birthplace or grave.

[ ] D a cemetery.

[] E a reconstructed building, object, or structure.
L] F a commemorative property.

] G less than 50 years of age or achieved significance
within the past 50 years.

Narrative Statement of Significance

(Explain the significance of the property on one or more continuation sheets.)

9. Major Bibliographical References
Bibliography

Dubugue County, lowa
County and State

Areas of Significance
(Enter categories from instructions)

Industry
Architecture

Period of Significance
_1856-1953

Significant Dates
1856 (see Continuation Sheet)

Significant Person
(Complete if Criterion B is marked above)

N/A

Cultural Affiliation
N/A

Architect/Builder
Unknown

(Cite the books, articles, and other sources used in preparing this form on one or more continuation sheets.)

Previous documentation on file (NPS):

L] preliminary determination of individual listing
(36 CFR 67) has been requested

[X] previously listed in the National Register

L] previously determined eligible by the National
Register

[] designated a National Historic Landmark

[ X] recorded by Historic American Buildings Survey
#

[] recorded by Historic American Engineering
Record #

Primary location of additional data:
[ X] State Historic Preservation Office

[] Other State agency
[l Federal agency

[] Local government
[] University

[] Other

Name of repository:



George W. Rogers Company Shot Tower Dubuque County, lowa
Name of Property County and State

10. Geographical Data
Acreage of Property less than one acre

UTM References

(Place additional UTM references on a continuation sheet.)

1[1]15] [6]9]2]7]0]0] [4]17]017]718]0] JEEpEEEEEENEERRREE

Zone Easting Northing Zone Easting Northing

s 11 0111111011717 7171] 3 0 0 A I 0 0 O A I I I I

[] See continuation sheet

Verbal Boundary Description
(Describe the boundaries of the property on a continuation sheet.)

Boundary Justification
(Explain why the boundaries were selected on a continuation sheet.)

11. Form Prepared By

name/title __James E. Jacobsen

organization __History Pays Historic Preservation Consulting Firm date March 5, 2002
street & number _4411 Ingersoll Avenue telephone  515-274-3625
city or town Des Moines state 1A zip code 50312

Additional Documentation
Submit the following items with the complete form:

Continuation Sheets

Maps

A USGS map (7.5 or 15 minute series) indicating the property's location.

A Sketch map for historic districts and properties having large acreage or numerous resources.
Photographs

Representative black and white photographs of the property.

Additional items
{Check with the SHPO or FPO for any additional items)

Property Owner
{Complete this item at the request of SHPO or FPO.)

name City of Dubuque
street & number __City Hall, 13" & Central telephone
city or town Dubugque state __ 1A zip code 52002

Paperwork Reduction Act Statement: This information is being collected for applications to the National Register of Historic Places to nominate
properties for listing or determine eligibility for listing, to list properties, and to amend existing listings. Response to this request is required to obtain a
benefit in accordance with the National Historic Preservation Act, as amended (16 U.S.C. 470 et seq.).

Estimated Burden Statement: Public reporting burden for this form is estimated to average 18.1 hours per response including time for reviewing
instructions, gathering and maintaining data, and completing and reviewing the form. Direct comments regarding this burden estimate or any aspect of
this form to the Chief, Administrative Services Division, National Park Service, P.O. Box 37127, Washington, DC 20013-7127; and the Office of
Management and Budget, Paperwork Reductions Projects (1024-0018), Washington, DC 20503.
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George W. Rogers Company Shot Tower_(revised, expanded and updated) Dubuque County, lowa

1. Additional Significant Dates:
1872, 1877, 1881, 1911

7. Narrative Description:

Descriptive Summary:

The Dubuque Shot Tower' consists of a tapered square-cut masonry hollow column form. The whole structure stands
120 feet five inches above the current ground level. Seven stories (82°11”) are of Galena Dolemite stone construction, and the
uppermost three stories (37°6”) are built of soft red brick. There is strong evidence that some of the originally exposed column
base is now buried, as is an estimated 15-20 feet of stone foundation.

The load-bearing masonry walls are progressively reduced from a base width of three feet to just one foot at the top of
the tower. The base measures 19°2” square, while the cap measures 12°4” square. The square interior shaft is a consistently
square 13°2” x 13°2”.

The structure’s exterior walls are of a somewhat varied construction. While each floor level is provided with four
identical rectangular window openings, the majority of which have plain stone lintels. The three lowermost levels of the
stonework utilized stone voussoirs, save for the entrance. The lintels are set flush while stone sills project beyond the wall
plane. A number of the stone lintels have untrimmed ends, an indication that stone refuse was being used to reduce construction
costs. The stonewalls comprise small-scale white limestone and is laid in a random ashlar manner. Heavier quoin stones
strengthen the corners of the stonework. The brickwork is of varied colors and is laid in alternating running and rowlock brick
courses.

The tower is located on Dubuque’s former riverfront, on the northwest corner of Fourth and Commercial streets. Its
monumental scale and its prominent location made the tower a community icon. After 1887 the city’s vehicular traffic passed
by the tower to the south when the first Mississippi River bridge was opened. This is the only lowa example of a shot tower and
it survives today as the only Midwestern pre-Civil War example of its type.

Significant dates which mark the history of the structure are 1856, original construction; 1872, the addition of the
rooftop statue (removed 1881); 1877-major renovation (apparently the construction of a permanent interior spiral stairway);
1881, the conversion of the shot tower into to fire watch tower (construction of a frame glassed observation tower as a tenth
floor); and 1911, the gutting of the tower by fire.

Detailed Description:

Like many early icons, the Shot Tower has been the continuous recipient of historical interest, but until very recently,
few researchers bothered to dig beyond the readily available and oft-rehashed body of tower information. Primary sources were
ignored and the structure itself was never thoroughly investigated. Conflicting physical statistics and a dearth of solid historical
data typify available tower accounts.

This nomination amendment effort provides the opportunity to clarify confusing points and to isolate the key
“unknowns” which deserve further exploration. This effort builds upon and continues excellent work recently completed by

! For convenience, the traditional name, “Dubuque Shot Tower” will be used in the text of this amended nomination, in lieu of the longer
historical name, “George W. Rogers Company Shot Tower.”
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Ronald Balmer, IIW Engineers & Surveyors, P.C., of Dubuque. This firm performed an intensive level structural and historical
study of the shot tower during 2002 (refer to bibliography).

The most significant “unknown” involves the foundation supports and the base of the tower. The HABS-HAER
drawings depict seven stone floor levels and further depict a rounded well opening at the base. The same source depicts and
measures a four-stage stone spread footings with a six-feet width. The drawing however notes “exact condition of footing
undetermined.” If the HABS team did indeed have access to the base of the tower and were able to directly describe the
reported “well” then their drawings are accurate. Hypothesis on their part is more probable. Ronald Balmer proposes that some
considerable portion of the base is now buried, given that the original floodplain level as of ¢.1856 was much lower than is the
present-day ground level. Balmer’s hypothesis is driven by varied elevations which are given for the structure. A detailed
description penned in late 1856 gave the elevation as 150 feet, 30 more feet than are to be presently accounted for. It is highly
doubtful that the buildings were able to reach bedrock at this site located in the middle of the Mississippi River valley. Lacking
that support, wood pilings capped with a stone foundation would have been probable. Obviously hopes for productive historical
archeology are pinned on the presence of these buried floor levels. The present base is filled with flood sediments and there is
no indication of the well described during the 1930s.

Lesser mysteries involve the reason for the switch from stone to brick construction at the seventh floor level, and the
question of whether the stone walls are solid or consist of a filled interior and exterior wall building system.

Overall Plan and Massing:

The Shot Tower plan consists of a plain, tapered column that is square in section. Figure I depicts the most accurate
rendition of the structure’s overall form and scale. The lower seven stories were laid up in rubble stone, while the upper three
floors were of brick construction.

Exterior Walls:

The structure represented an expensive construction project for its day but a number of physical characteristics hint at
an effort to limit those costs. A number of the stone lintels were untrimmed at least in part, an indication that the stone was
reused or was flawed surplus from other building sites. The stonework is of small-scale rubble construction with random ashlar
coursing. One might expect a use of larger stones in the lower portion of the stone wall, and certainly larger corner stone quoins
are mandated in stone construction. The non-use of standard, large squared building stone is a surprise, given the record
vertical scale of the building plan. The white limestone is atypical of Dubuque stone construction, the quarry source being from
the Illinois side of the Mississippi River (Galena Dolemite).

The stone wall is probably of solid stone construction given that small-scale stone is used in the outer shell. A hollow
wall or rubble filled construction method would mandate the use of a more substantial and regularly coursed exterior stone
shell. The wall tapers progressively back towards a hollow interior shaft (13°2” square). At the column base the walls are three
- feet thick. At the cap of the stonework, the walls measure 20 inches in thickness. At the uppermost level, the brick walls are

just seven inches thick, or the width of two layers of brick.

Figure 2 illustrates a number of stonewall characteristics. Most notable is the nature of the stone itself and the coursing.
The crude stone voussoir arch is used on the lowermost three stories of the tower. The plain stone lintels are used above that
point. This switch, during construction, represents either the belated availability of the surplus and imperfect lintels, or the
realization that the lintels promised a stronger tower. The cast concrete sill and wood louver infill both date from the repair

work of the 1960s.
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Figure I: Historic American Buildings Survey scaled drawing, 1934
(Library of Congress, HABS-HAER Collection)

Figure 2: Exterior stonework, window and voussoir arch example, third floor, north face
(photo by ITW, 2001)
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Physical History:

The following timeline and physical changes relate to the present-day Shot Tower structure.
1856: original construction.

It is assumed that the present structure was built at one point in time, and that the brick and stone sections were
originally envisioned as built. The original tower cap was likely a frame hip roof form. The uppermost lintels and
brickwork were lost in the 1911 fire. ‘

1858: The birds eye view depicts the tower at its present height, or at least with its stone and brick sections in place. An
attached frame structure is also shown.

The historical accounts (refer to Section 8, below) indicate that a frame building was added in the spring of 1857. A
lithograph shows this building standing on stilts. The 1856 tour of the facility shows that the steam engine was in a
separate adjacent building (there wasn’t room for a steam engine within the tower). If this is the case, then initial the
ten-foot ascent was into this building, rather than the tower itself. All evidence indicates that this facility was designed
for a small-scale, seasonal operation with a small workforce. The original tower ascent was made by a series of ladders.
The January 1862 collapse of the floor of the frame building appears to indicate that a raised building on stilts was still
in use. The 1861 lithograph (see below), which shows a two-story frame building is so inaccurate as to the tower, there
is no reason to think that the building is accurately portrayed either.

1874-81: A statue of Andrew Jackson was placed atop the tower. The wood and iron reinforced statue was removed due to
deterioration, when the lumber company acquired the tower in 1881. No images showing the statue in place have been found.
Photos from this period are inconclusive as to whether the adjacent frame building was extant.

The statue was a private venture and a surprise to the community. A steeplejack put the statue in place, so the statue
was apparently lifted up on the outside of the tower. It otherwise had to pass up within the structure, being raised in
either way by block and tackle. A substantial statue of any size would have required a large workforce. The
implication is that the tower had an intact roof that could support the statue. No image of the statue in place has been
found. Articles from 1873 and 1879 indicate that the original wooden stairway, probably a squared off spiral
arrangement, remained in place but was deteriorating. This stair system likely replaced the original ladders ¢.1857-59.

1881: The Standard Lumber yard acquired the structure and began to use it as a fire-watchtower.

1887: The “observatory” atop the tower was replaced. The adjacent vehicular bridge to Illinois was completed and the tower
was suddenly a prominent icon (Herald, November 24, 1887).

The addition of the observatory appears to be directly related to the new public visibility of the tower. The newspaper
account stated “the watchman will begin his solitary vigil” implying that the fire sentry box was a new use for the
tower. It is known that the lumber company owned the structure from 1881 onwards and used it for this purpose. The
same account also adds “It is a grand spot for a view,” an implication that there was some opportunity for public
visitation. Photos show both a hip roof cap (1889) and a flat roof addition on the structure.

1911: The tower was gutted in the famous Standard Lumber fire. The uppermost brickwork and window lintels were lost and
the interior gutted.
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The structure had wooden covers on its windows at the time of the fire. The fire burned from the top down and gutted
the structure.

1915: The tower site was purchased for use as a park.
Nothing appears to have been done beyond acquisition of the property.
c.1937: HABS-HAER documentation of the tower.

The structure was effectively abandoned and its state was that of the post-fire ruin. The windows and rooftop were
open. The site was not overgrown, which indicates that some groundcover control was in place.

1960: The tower exterior was tuck-pointed and in some places stuccoed with concrete. The tower base was excavated and
fenced as a park. The stair system was replaced and public tours were briefly held. Wooden louvers were placed inside the
windows and concrete sills replaced lost stone sills.

The municipal Dock Board Office was responsible for the tower. By this time the structure was located in the center of
the unpaved and undeveloped Commercial Street extension. The Dock Board determined to repair the tower in mid-
April and contracted with George B. Jackson & Sons to complete a work plan that was developed by Bartels &
McMahan Engineering Company. The work included spot tuck-pointing, the emplacement of cast concrete lintels and
sills, casting a concrete roof cap with a 30”x60” trap door opening, the installation of security iron grills (2.5” openings)
on the lowermost openings, casting a 12”’x1°6” concrete base around the structure foundation, waterproofing the
exterior with a silicon coating, adding eight tie rods, a “five point two ground” lightning rod system, and replacing (and
staining) failed or lost brickwork. Inside the tower, concrete bulkheads reinforced each stone window and door arch
and filled voids at the tops of these openings. The entire.interior wall surface was coated with a concrete mixture.

1960: The Dock Board approved leaving the area around the tower open for use as a small park. Subsequent to this the tower
gained a cast iron fence, commemorative plaque, and a concrete foundation circle around its base.

1963: The tower gained a historical marker at the behest of the Dubuque Chapter of the Daughters of the American Revolution.

1969: The city floodwall was built, providing protection for the tower. The floodwall encourages and makes possible the
construction of warehousing immediately adjacent to the tower. Railroad spurs are also laid close to the tower.

1986-87: Active consideration was made of a proposal to move the tower into the downtown based on a market/development
study conducted by a team from the University of Wisconsin on behalf of the Greater Dubuque Downtown Committee.
Municipal funding for planned 1991 tuck pointing work was reduced.

1991 [November 17]: A railroad car damaged the foundation with damages valued at $5-10,000. The railroad paid the repair
bill and the city did the work.

2002: Structural evaluation by I[TW.
2002-03: Amendment made to National Register Listing, elevating the tower’s significance level to national.

2003: National Historic Landmark nomination prepared and submitted.
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When originally constructed, the Shot Tower occupied the northern end of a riverfront levee, a site that was well east
from the city proper. The site was actually in the river when it is platted on the original town plat map. It appears that the
filling process that made the Shot Tower construction possible, took place in the mid-1850s. It is also possible that the tower
builders were able to utilize a semi-dry caisson construction method to construct the foundation. The reason for this tower
location is undetermined. The site was well away from lead and fuel sources and construction was certainly impeded by the
need to ship stone and brick to this point.

From 1856 until the 1870s, the tower was part of a warehousing and shipping context. The levee was reached from the
north via an extension of Seventh Street. By the early 1860s the Dubuque and Sioux City Railroad had elevated trackage that
ran behind the tower. The addition of the railroad bridge, completed December 15, 1868, caused the trestling of the railroad
line running immediately south of the tower. Over time this trestle was buried or replaced with a built up levee. By the early
1880s the area between the tower and the city was raised and platted and lumberyards occupied a vast area around and to the
west of it. A large brewery was in operation immediately south of the tower and tracks. The Dubuque Star Brewery building
(1898) remains there today (see Figure 71). The 1887 completion of the first Mississippi River vehicular bridge coincided with
the eastward extension of Fourth Street. That street was thereafter a prominent entreporte into the city. The 1911 Standard
Lumber fire marked the end of a generation of massive lumber yards in the city and the tower has stood in quiet undisturbed
isolation, apart from rail and road traffic, until fairly recently (Oldt, pp. 637-39).

g TR )
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Figure 7: HABS locational map
(Library of Congress, HABS-HAER Collection)

Figure 7 depicts the relationship of the tower site to the river, railroad and Fourth Street. It also shows that like most
Dubuque buildings, the tower was sited without regard to the compass. The Peavey Company Warehouse which stands quite
close to the tower, dates to ¢.1969.
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Designer and Contractor:

Neither the architect/designer or the contractor are mentioned in the numerous contemporary Shot Tower accounts. It is
probable that the structure was architect designed, given the need for a solid foundation on a difficult building site, and
particularly given the unusual form that was given the tower, the obelisk or tetragonal form. It is more than likely that an
architect, who was unfamiliar with shot towers and their technology, produced an exotic revival style obelisk, one that was too
short to accomplish its purpose. The 1856 state census reported just two architects in Dubuque but there were at least four in
the city. Two were in a new partnership, these being John Francis Rague (1799-1877) and John N. Moody. They first
advertised their new firm on October 17, 1856. Architect John D. Abbey first advertised his services on April 30, 1856.
Architect F. G. Brandt was announced as a “newcomer” on November 7, 1856. He favored the Italianate style but was
apparently not in the city when the Shot Tower was designed. Rague is a strong candidate, given his design the very next year
of an Egyptian style County Jail at Dubuque and his French heritage. He came to Dubuque in 1854 (Hoffman, Express &
Herald, April 30, October 17, 1856; Daily Republican, November 7, 1856; August 26, 1857).

As for the contractor, the 1856 state census recorded six builders, a dozen stone masons and 43 bricklayers as residing
in Dubuque. What is certain is that the Shot Tower stonework is an example of impressive craftsmanship. The stonework is
not typical of Dubuque stonework of the period, which is more rigorously coursed and it required considerable skill to attain the
obelisk form using stone rubble. The changes from stone voussiors to lintels, and the change from stone to brick, hint at a
stringent economy of construction. The structure was also built very quickly, but the contractor is unidentified.

Foundation and Footings:

Nothing is known about the underpinnings of the shot tower but they are surely quite substantial. The depth of
bedrock in this setting is also undetermined, but a good estimate would be 40 to 60 feet. Historical records document a
very rapid construction of the tower and no mention is made to its foundation system. It is possible that construction
began only after the support system was complete.

The probable support system consists of timber pilings which were driven to bedrock. These would have been
leveled and capped. A series of heavy limestone block layers would have stepped up and back to the surface, ending in
footings which would match the tower footprint. It is probable that very large carefully cut yellow limestone blocks
would have been used for the foundation.

In 1858 English civil engineer Robert Rawlinson penned a series of recommendations for providing adequate
support for a tall structures. He warned that “the foundations of a chimney may require extraordinary
precautions...solidity alone from a considerable depth can alone be relied upon [to support a tower]...and simple
enlargement [of the foundations] is not enough.” Uneven or compressible ground could not be tolerated. An adequate
foundation could only be achieved through “piling, deep sinking, heavy ramming, or heavy weighing.” Rawlinson
recommended that the foundation be one-fourth as high as the structure that it supported. Failing that, the “foundation
should [at least] be made secure to [the necessary] depth.” Anticipating a criticism that his tall and square designs
would be vulnerable to wind pressures because of the large areas that were exposed to the wind, he countered “a wind
will not injure a sound structure standing on a good foundation (Rawlinson, pp. 1-5).”

The very structural success of the shot tower reflects the very best engineering and design available for its time
and likely represents a substantial portion of the original construction cost. At some future date the details of the
tower’s foundation will be determined and it is probable that a good case for significance under Criterion D (the
potential of a building/structure to yield information about innovative construction techniques) can be made.
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Archaeology:

No archeological work was carried out in conjunction with this nomination amendment effort. This document
proposes that there is a strong potential to yield information (Criterion D, structures and buildings) relative to the
underground support system of the Shot Tower.
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8. Significance Statement:

Significance Summary:

This nomination amendment changes the level of significance for the Dubuque Shot Tower to national significance (no
level of significance was established in the original 1976 listing). The Dubuque Shot Tower is nationally significant under
Criterion C because it is a rare and unique surviving example of the shot tower property type. It is the only tapered square
obelisk shot tower example. It is the only surviving mid-19" Century example of its type and the only surviving shot tower that
represents lead shot production technology of its time.

The Shot Tower is the only surviving pre-Civil War Dubuque industrial structure and it is directly associated with the
later phase of Dubuque’s important lead mining industry. It was lead that first determined the city’s location and which made
possible its explosive growth as the state’s first city. Lead-derived wealth was the basis of a city heritage of financial self-
sufficiency that enabled it to weather bad financial times even as growth on the part of its competitors was slowed or briefly
halted. As a key Mississippi River industrial power, the city dominated an up-river market and settlement process. It naturally
competed with rival downriver cities, notably Galena, Illinois, and St. Louis. The Shot Tower represents the direct competition
between the two cities in the marketing of processed lead.

The Shot Tower is a rare survivor for its type and period, and its survival is quite wondrous. It was very nearly
purposely demolished in 1862 when it’s St. Louis rivals obtained ownership of it. The tower survived the threats of fire,
collision and abandonment. By the early 1870s it was celebrated for its prominent location and its already-achieved landmark
status. Infilling between the levee and the city proper drew the tower closer to public association and the completion of the
1887 vehicular bridge across the Mississippi River linked the city’s principal vehicular gateway, Fourth Street, with the tower.
There is some indication that the tower served as a viewing point for residents along with its role as a fire lookout tower for the
lumber mill interests. Local interest in developing the tower as a park and historical resource date to ¢.1915. It was to have
been used to honor the late U.S. Senator Allison. The tower was a photographic icon throughout the next several generations
and it was documented by HABS-HAER in 1934, a clear indication that the tower was then deemed to have some national
significance. The tower was stabilized and restored in 1960 and marked in 1963. Its chances for a much-belated development
as an available and properly maintained and interpreted historical property are only now certain as Dubuque takes action to
develop a riverfront walkway area.

Dubuque emerged early on as Iowa’s premier city by all key measures, population, industry and wealth. Its early
dominance was the direct result of its lead-mining wealth. Dubuque and particularly the Catholic Church which was the seat of
the Archbishop in Dubuque, dominated and largely directed the early settlement of much of northern and western Iowa and the
Upper Mississippi River region generally. While the Shot Tower enjoyed dubious and fitful success during 1856-58 as a
producer of lead shot, it was briefly refurbished for use during the first year of the Civil War. The Shot Tower is consequently
directly associated with the settlement of the state, the development of the state’s lead-mining industry, and its efforts to
mobilize its military resources in response to the Civil War.

The National Shot Tower Design Context:

The best historical source on American shot towers was penned by Dr. Carey P. McCord for the Industrial Medicine
and Surgery Journal in 1958. This unusual publication was an appropriate one for the topic given the direct association
between the toxic lead shot industry and human health. Dr. McCord’s thesis was that no other industrial process had survived
so long with so little fundamental change in its process. The actual technology of shot making will be treated later on but
suffice it to say that for 200-plus years, the process of producing lead shot could be accomplished using the same structures and
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pretty much the same equipment. Necessarily, a nearly static lead producing technology was paralleled by an equally
standardized and fairly simple industrial architecture.

The shot tower was a commonplace urban landmark in American urban centers by the early 1800s. Shot towers vied
with church steeples and public buildings as visual landmarks and it was said that nobody had to inquire where the local shot
tower was. At its height, the American shot tower industry counted 25 towers in operation. They acquired symbolic
importance early on and commonly were the locations of important local celebrations. The Beck tower in Philadelphia was the
venue for a massive torchlight celebration of the signing of the Treaty of Ghent, on February 15, 1815, the conclusion of the
War of 1812. Edgar Allen Poe was so intrigued by the Phoenix/Merchants’ Philadelphia shot tower that he placed an
advertisement promising that a man would attempt to fly from the top of the tower to the Lazarette Lighthouse on the bay. A
huge crowd gathered and finally realized that the promised feat was scheduled for All Fools Day (1839). Many of the early shot
towers which survived into the 20th Century were acquired for the use as monuments by local governments (McCord, pp. 622-
24).

Based upon visually documented American shot towers, this study proposes that extant and non-extant, American shot
towers can be divided into three general architectural groupings, defined by form and chronology. The first period dates from
1808 through ¢.1850 (this equates with the closing years of what is termed the second epoch and the first 24 years of the third
epoch, of the domestic lead industrial history, see below). Shot towers of this first period are free-standing towers which lack
any architectural adornments. They are simple functional towers. Many of the earliest American shot towers were built in
direct response to the Embargo Acts of 1807-09 which halted the importation of English produced lead shot, or to meet
munitions needs created by the subsequent War of 1812. The second era dates from the middle-19" Century, and represents
shot towers which were built between Chicago and San Francisco (the conclusion of the third historical epoch and the
beginning of the fourth one, 1869-1900). This second era is defined architecturally by the elaboration of the basic shot tower
form. The tower is still structurally separate from a factory base and is distinctly visible as a structure, but it is more highly
ornamented. The final or third phase of tower design and construction dates from 1900 onwards. This final phase incorporated
the shot tower structure into larger industrial complex, usually adding a factory base to the tower. It this final period, the tower
is only partly visible in the form of a roof top feature, or it is more rarely completely contained within a larger factory building.
Phase III dates from c.1900 (the final years of the fourth and final epoch of the lead industry history).

Many American shot towers combined shaft drops and shorter head buildings. The latter lengthened the drop and
housed related equipment and furnaces. These are not true shot towers if one accepts the premise that a shot tower must be
mostly or fully visible and above-ground in an architectural sense. The tower is the production process. Some towers were
augmented with fairly deep wells, but the towers still comprised the vast majority of the overall dropping distance. While all
shot towers are included in this contextual overview, only true shot towers are considered in comparison with the Dubuque Shot
Tower. There is only one surviving example of the combination shaft and head building arrangement, that being the New River,
Virginia example. One other tower has been reconstructed (Spring Green, Wisconsin).

Phase I Shot Towers (1808-1850):

Phase I shot towers are notable for their absolutely functional designs. Most assume the form of exaggerated
smokestacks and there was never any public recognition of them akin to that awarded lighthouses. All known early American
shot towers had designs which produced strong and tall buildings, both requisite for the towers’ purpose. The round form was
the easiest and strongest to achieve these ends.
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main administrative building, with a centered front tower, bore this title. A house in Austin Texas, now demolished, was also
so called. An appendix listing all known true American shot towers is to be found at the end of this section.

Excluding the Virginia shot/shaft tower, 11 shot towers survive across the country. Three represent Phase I, one
(Dubuque) is a Phase II tower, and seven are Phase IIl examples. The Dubuque Shot Tower is the sole surviving Phase II
structure and is one of a kind of all surviving shot towers in the nation. The Dubuque example was built in the form of an
Egyptian obelisk and is the only known surviving example of two towers that employed that form. The Phase III shot tower
examples are not comparable architecturally, because they represent shorter tower segments in combination with factory bases.
Of all surviving Phase I shot towers, only the Phoenix shot tower retains an original associated building.

Nationally then, the Dubuque Shot Tower is the only surviving example of its type (full height shot tower), phase
(architecturally elaborated, in this case employing the Egyptian obelisk form), and period (mid-19" Century). Its claim for
national significance is based on its being a well preserved surviving example of a relatively rare industrial structural type, its
unique qualities and time period related to its type, its association with a specific era and method of private sector lead shot
production, and its being the sole surviving representative of shot towers which were associated with the Mississippi River
Valley and its lead-mining history.

Master List of 38 Identified (or potential) American Shot Towers, Extant and Non-extant
(Bolded text indicates that the tower is extant)

Name Location Date Form Status History
New River Austinville, VA | 1807 shaft, square | extant, Built by English-born immigrant Thomas
/Jackson tower, 150° | HABS Jackson, lead from Austinville mines. Still
(Phase I) total drop documented | in business by 1853.

NRHP

Thomas Carpenter St., 1808 142, round, | extant, Functioned 1812-1903, associated with
Sparks/ John | Philadelphia, tapered, ASME War of 1812 as well as subsequent wars.
Bishop PA turret cap landmark Four generations of the Sparks family
(Phase I) operated the tower for nearly 100 years.

The initial market was for hunters and co-
owner Bishop, a Quaker, sold out his
interest when war-related production

began.

Thomas Beck | 21* & Cherry 1808 Obelisk with | non-extant | Out of business and demolished by 1823
Shot Tower Streets, near base, flared (McCord)
(Phase I) Schuylkill cap

River,

Philadelphia,

PA
John Maclot Herculaneum, 1809 Wooden non-extant | First of a series of towers replace bluff
(Phase I) MO tower on dropping process. Out of business by

bluff 1853.

Moses Austin/ | Herculaneum, 1810 or same as non-extant | Lead from Mine a Breton, 1787-
J. H. Alford MO 1814 above 1817.Purchased by St. Louis Shot
Co. Company 1836. There were as many as
(Phase I) four towers. Austin family bankrupt by

1920. Out of business by 1853.

Witt Honey South of c.1814 same as non-extant | (Steward)
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Shot Tower Riverside, above
Jefferson Co.
MO
Smith T. Shot | below Selma, c.1814 same as non-extant | (Steward)
Tower Jefferson Co., above
MO
Rush’s Shot Harlow Island, | c.1814 real tower? | non-extant | (Steward)
Tower Jefferson Co.,
MO
Globe Shot Philadelphia, Unknown | Unknown? | non-extant | Surviving 25-pounds shot bag. Not
Tower PA operating as of 1853.
Company
(Phase 11?7)
George East River & 1821-23 octagonal, base only First built 1821, rebuilt 1823, last surviving
Youle’s 53" New York, 25 well survives of three New York City shot towers.
(Phase I) NY Operating as of 1853, along with one other
New York City tower.
Wolfe Shot North Bay 1823 Unknown non-extant | demolished 1845 (McCord)
Tower Street,
(Phase I) Baltimore, MD
Phoenix Shot | Fayette St., 1828 round over | extant, Jacob Wolfe was the builder/owner.
Tower/ Baltimore, MD shaft, 215°, | HABS, Functioned 1828-94. The Merchant’s
Merchant’s 234’ total, National Company operated the tower as second
Shot Tower crennelated | Historic owner, until it closed. The tower was
Company Landmark saved from demolition in 1921 and is
(Phase II) associated with an original building.
Unknown Eutaw Street, Unknown | Unknown non-extant | demolished 1851 after damage by fire
tower Baltimore, MD (McCord)
(Phase )
Fatham’s Shot | New York, NY | Unknown? | Unknown non-extant | Surviving 25-pounds shot bag
(Phase 11?)
Leroy Shot & | New York, NY | Unknown | Unknown non-extant | Surviving 25-pounds shot bag
Lead
Company
(Phase I1?)
Shot Tower Lexington, KY | 1830°s? Unknown Unknown No data and no local confirmation
(McCord)
Spring Green | Helena, WI 1834 frame tower | reconstruc- | Built by A. B. Sampson for Daniel
(Phase I) over 185’ tion as state | Whitney. closed in 1861 and buildings
shaft park 1970s, | destroyed. Not listed in 1853 list of
NRHP ‘operating shot towers.
Unknown Decatur, AL Unknown | Unknown non-extant | present as of 1852
St. Louis St. Louis, MO 1840 150 feet, non-extant | In operation through 1846-47.
(Phase I) brick
St. Louis St. Louis, MO 1849 round non-extant | First built 1844, rebuilt 1849, functioned as
(Phase I) late as 1883. Became F. Kennett & Co.
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1840. By 1849 Kennett, Simonds & Co.,
Kennett retired 1854, later known as
Collier’s Shot Tower Works, Superfund
site.
Dubuque Dubuque, IA 1856 square, 120° | NRHP Functioned 1856-59, 1861-62.
(Phase II)
Tatham & New York c.1858 Unknown non-extant | Firm operated lead pipe, sheet works in
Bros. New York and Philadelphia, “we have
lately erected a shot tower in this city [New
York]”
Unknown North Clay St. c.1861 house? Unknown “odd, tall house” said to have been used to
(Phase II) Clifton Mills, make shot for rifles during Civil War,
OH doesn’t appear to be a tower.
? Booneville, MO | Unknown | Unknown Unknown tower destroyed, equipments seized by 5"
(Phase II) Iowa Infantry, August 25, 1861, Civil War.
Chicago 70 N. Clinton, 1867 round non-extant | Founded by E. W. Blatchford. Sole
(Phase II) Kinzie Street, proprietor of lead trade in city as of 1873,
Chicago, IL sheltered refugees during 1871 fire.
Unknown Milwaukee, WI | Unknown | Unknown Unknown reported extant 45 years ago, no
confirmation by Milwaukee County
Historical Society.
[Thomas] 1* and Howard | 1864 Unknown non-extant | Selby obtained lead from east of the Sierra
Selby Shot streets, San Mountains, started as hardware merchant
Tower Francisco, CA 1850, couldn’t get birdshot so built small
(Phase II) tower.
[Thomas] Foot of Hyde 1869 Tapered non-extant | The beginning of the Central Pacific
Selby Shot Street, octagonal Railroad tapped into lead sources to the
Tower San Francisco, with dome east, this larger tower was built. The tower
(Phase II) CA cap, tall sported a large flag at the time of the 1906
square base. earthquake, survived that disaster. Was
long a waterfront symbol. Minchonton
says post-earthquake fire destroyed the
tower and that it was rebuilt as a simple
metal lattice work tower (see Figure 25).
Unknown Howard & post-1874 | Unknown non-extant | (McCord)
tower Montgomery
(Phase I11?) Streets,
Baltimore. MD
Omaha Shot Omaha, NE 1880 100’ shatft, Non-extant | Established in 1880, five-ton daily shot
Company 65’ tower production capacity, seven employees.
(Phase II)
Gulf Lead and | St. Joseph and 1883 214’ tapered | non-extant | Put out of operation by fire January 27,
Shot Mfg. Co. | Constance octagonal 1887, inspected by Underwriters Inspection
(Phase II) streets, New tower with Bureau of New Orleans in 1897 (“Gulf
Orleans, LA conical cap, Shot Tower Company”), conflicting reports
state tower was demolished in 1887, and in
1906 when it was replaced by a meat
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packing plant. Tallest structure in the city
as of 1885, featured twin electric lanterns
on its top. Included elevator for sightseers
in conjunction with World’s Industrial and
Cotton Centennial Exposition, 1884-85
(The Williams Research Center, New
Orleans).
Chadwick 176-84 High St. | 1887 Six-story Extant Boston Lead Works took over operations
Lead Works Boston, MA plant, 184’ 1902, full range of lead products, converted
(Phase I1I) tower inside to other uses by 1922.
Peters Kings Mills, 1915 square tower | extant, used | Peters was a notable national ammunition
Cartridge Co. | OH atop factory | as an office | producer. The Kings Mills Powder
(Phase III) complex Company was nearby from 1877 on. The
plants were acquired by Remington in
1934, and were closed in 1944, later
operated by Seagram’s Distillery and
Columbia Records. McCord lists as one of
five modern towers operating as of late
1958.
Remington Bridgeport, CT | ¢.1920 Unknown Unknown McCord lists as one of five modern towers
(Phase 1II) operating as of late 1958. Still in use.
Unknown. East Alton, IL ? Unknown Unknown McCord lists as one of five modern towers
(Phase I1I) operating as of late 1958.
Remington Lanoke, AR c.1920 170° Unknown McCord lists as one of five modern towers
(Phase III) operating as of late 1958. Still in use.
Winchester New Haven, CT | ¢.1915-16 | Factory with | Extant McCord lists as one of five modern towers
(Phase III) tower operating as of late 1958. Closed 1980,
now a part of the Winchester Repeating
Arms Company Historic District
Unknown. San Francisco, | ? Unknown Unknown McCord lists as one of five modern towers
(Phase III) CA operating as of late 1958, California
Historical Society cannot confirm.

Contextual Summary:

Excluding the Virginia shot/shaft tower, 11 shot towers survive across the country. Three represent Phase I, one
(Dubugque) is a Phase II tower, and seven are Phase III examples. The Dubuque Shot Tower is the sole surviving Phase II
structure and is one of a kind of all surviving shot towers in the nation. The Dubuque example was built in the form of an
Egyptian obelisk and is the only known surviving example of two towers that employed that form. The Phase III shot tower
examples are not comparable architecturally, because they represent shorter tower segments in combination with factory bases.
Of all surviving Phase I shot towers, only the Phoenix shot tower retains an original associated building.

Nationally then, the Dubuque Shot Tower is the only surviving example of its type (full height shot tower), phase
(architecturally elaborated, in this case employing the Egyptian obelisk form), and period (mid-19" Century). Its claim for
national significance is based on its being a well preserved surviving example of a relatively rare industrial structural type, its
unique qualities and time period related to its type, its association with a specific era and method of private sector lead shot
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of the city will be done there.” Accordingly, the development company designated the riverfront portion of the
extended Seventh Street to be “Commercial Street” (Express & Herald, January 1, February 15, 1856).

Shot-Making Technology Context:

Recalling Dr. McCord’s thesis that for over 200 years, shot production itself was virtually unchanged, this section looks
at the association of the Dubuque Shot Tower with the technology of shot production.

When Dubuquer Joe Pickett Sr. attempted an amateur effort in the 1970s to produce shot in the Shot Tower, he quicly
became aware that an apparently simple process of dropping lead shot, wasn’t simple at all. His first efforts, dropped from an
elevation of 50 feet, resulted in “half moon with tentacles” when the still hot lead exploded in the water. Adding 20 more feet
of descent produced lead globs ranging “from tiny gourds to miniature pancakes.” From the lower level mentioned, the lead
was still too soft to prevent cross winds from splattering the brick walls with melted lead. His experiments determined that
proper elevation, lead temperature, the lead type and quality, and proper sieves, were all critical in achieving any success. He
finally had to go to the top of the tower to produce anything resembling lead spheres. The lead couldn’t be too hot. If it was, it
exploded upon impact with the water and made pancakes. A drilled skillet finally worked as a sieve. Picket experimented with
local lead as well as a dozen other varieties, but finally was able to have success with lead produced at Leeds, Alabama.
Pickett’s secret pure lead formula, never revealed, did not include any of the poisonous additives which were historically used
(Telegraph-Herald, October 17, 1976; Des Moines Register, May 25, 1976).

While the popular imagination fixates on musket balls, shot towers historically were mostly interested in producing
buckshot, distinguished as squirrel and bird shot. Dr. McCord credits the shot tower with making possible the development of
the shotgun. Early metal slingers were termed “slug guns.” Regular dropped buckshot made the refined shotgun form possible
and with it, the “rapture” (McCord’s choice of words) which developed between that weapon and its aficionados. Prior to the
development of dropped shot, bullets in all sizes were cast in multiocular molds with 50 to 70 voids. After casting, one had to
remove the stems or sprues which the casting method produced. Larger shot were crudely produced by tumbling cut out lead
cubes in a “rumbler” with an abrasive to produce rounded pellets (McCord, p. 623).

The process of dropping shot from a high point was not a novel concept and McCord credits the “inventor” of the
process, William (or Josiah in some accounts) Watts, not with adding anything new to shot making, but rather with being clever
enough to receive a 14-year patent (1782-1796) on it. The use of a short (just a one foot) dropping of melted lead through a
brass colander to produce birdshot was popularized by Prince Rupert in 1665. This informal production required no tower,
simply the sieve, melted lead and a container of water to catch and cool the shot, but the end product tended to be pear-shaped,
rather than round. This didn’t matter for slug guns of course. English plumber Watts claims to have had a dream in which a
rain of molten lead enveloped him, the droplets striking the ground in perfect spheres. In 1769 he adjourned to the upper levels
of St. Mary Redcliffe Church, in Bristol, England and conducted his first experiments in dropping melted lead. He added three
stories to his house, located across from the church, and entered into what was the first industrial-scale production of lead shot.
He was the first to drop lead from a great height, was as a result the first to successfully drop large caliber shot, and as noted,
the first to claim a patent. His patent restricted American shot production. American shot makers (Moses Austin papers) were
aware of the patent restrictions by 1789 and the Philadelphia shot makers used the term “patent” in their shot advertisements
well after the Watt patent had expired, an apparent effort to claim quality control on their product. It is interesting to note that
both the church where the first lead was dropped, and the Watt “shot tower” survive today, the latter being in production until
very recently (assuming it isn’t still) (Queen Anne’s Revenge Archaeological Project, www.ah.dcr.state.nc.us; John Lienhard,
University of Houston, www.traphof.org/shot_towers; McCord, pp. 623-24).

The mass-production of dropped lead balls paralleled the mass production of firearms, as well as an exponential growth
in the demand for lead shot in mass quantities. Until the early 19™ Century, guns were individually crafted and had
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individualized hand molds to cast musket balls for the weapon. Improved shot, as was noted in regard to the shotgun, enabled
guns to develop greater precision and fineness. The lead trade largely consisted of lead pigs which weighed 65-75 pounds each,
and in the more remote areas, very small lead bars (six to seven ounces in weight) were cast for easy transportation
(www.monticello.org/resources; Conner, pp. 1-5; Swartzlow, part four, p. 201).

Backing up for a minute, it is important to first define the fundamental lead shot production method. That process melts
lead, pours that lead through a screening device at great elevation, and the laws of physics determine the formation of the lead
droplets and their assumption of a spherical form. The lead spheres strike a cushioning vat of water where cooling is
completed. Dr. McCord notes that the only refinements to this simple process involved adding mechanical power and handling
and refining the heat source. The industry literature describes numerous process details. These relate to the sequencing of the
production stages, the additives which were combined with the lead, the desired elevations from which different calibers had to
be dropped, the character of the sieve used, and the nature of the final phases of processing the lead shot after it was dropped.

An array of technical descriptions of the shot-making process follow, and each will be critiqued relative to the
commonalities and exceptions which apply to it. The accounts are arranged chronologically so as to trace any apparent
evolution in the production process.

This first 1840 St. Louis description of the shot-making process is the earliest detailed one found. It is a very detailed,
although brief account:

The Shot Tower is 150 feet high, the lead is drawn up from the [Mississippi] river bank by horse power, to the
top, and then melted. It is taken out in ladles and run through a single row of small holes in a horizontal line,
which forms it into drops, and cools, before it strikes the water contained in a large cistern below. It is then
ladled out, put in a large sheet iron pan, and dried over a hot fire; when thoroughly dried, it is put in what is
called a polishing keg; a small quantity of black lead is added, which by turning some two or three hundred
times gives it a bright, glossy appearance. It is then screened on tables and sized. The factory has been in
successful operation since the middle of April last, during which time there has been manufactured upwards of
400,000 1bs. of shot, a majority <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>