HISTORIC DOCUMENTATION RECORD
WESTERN STONE COMPANY
(Keepataw Site)
Location:

The Keepataw site is located in Township 37N, Range
10E in Section 24 of DuPage Township in Will
County, Illinois.

Present Owner: Forest Preserve District of Will County.
Present Use:

Biological preserve and planned recreational usage.

Significance

The Keepataw site is significant both for its
association with the giant Western Stone Company
and its long-time president, Martin B. Madden, and
for what it can reveal about large-scale turn-ofthe-century limestone quarrying and processing
operations.
Between 1889 and 1918, the Keepataw
site was part of the vast holdings of Western
Stone, "the largest company of its kind in
America."1 This giant combine of six important Des
Plaines Valley quarrying companies was formed in
1889, just as local limestone was being supplanted
as a building material by Indiana Bedford limestone
and various stone substitutes.
The fates of Western Stone were tied for many years
to the career of one-time quarry water boy and
Chicago City Councilman, Martin Madden.
When
Madden joined the firm in 1891, he immediately set
about to increase mechanization at the company's
quarry sites in order to improve efficiency. He
also sought to use his political contacts to obtain
business for the company. Madden succeeded on both
counts, but the general economic upheaval of the
1890s undercut the financial viability of Western
Stone and the company never truly recovered.
Moreover, as Madden's political career took off,
eventually leading him to Washington, D.C. as a
U.S. Congressman, Western Stone suffered further
from his increasing inattention.
By 1920, the
company had long since ceased active operation.
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Although the giant Western Stone Company was not
particularly economically successful, its former
Keepataw site is significant for what it can reveal
about the limestone quarrying technologies used by
large-scale operations in the decades surrounding
the turn of the century.
Investigation of the
Keepataw site has identified several quarry pits
and related tailing piles. The site also contains
the remains of two lime kilns that represent
progressive stages of technological development, as
well as evidence of two railroad lines, one of
which leads to the larger of the kilns.
Of equal significance is the site's potential for
revealing
further
information
about
late
nineteenth- and early twentieth-century quarrying
technologies.
Underwater research could further
illuminate the nature of the work done on the
Keepataw site and clarify the role of the site in
the business scheme of the Western Stone Company.
PART 1. HISTORICAL INFORMATION
A.
Physical History
1.

Period of Significance:

1889-1918

2.

Architect:

3.

Original and Subsequent Owners:
J. L. Norton
Western Stone Company
Forest Preserve District of Will County

Unknown

In October 1889, the Western Stone Company purchased the
Keepataw site from J. L. Norton, the Western Stone
Company's first president, as part of a larger transfer
of land in Sections 24 and 25 of Will County's DuPage
Township.
The deed conveyed property extending from
north of Bluff Road south to the Des Plaines River.2
Norton had held this property for less than twenty years
when he sold it to Western Stone.
An 1873 Thompson
Brothers and Burr's atlas reveals that the majority of
the property (the portion in section 24 and including the
Keepataw site) had been owned by J. Murphy. The owner of
the remaining property (that in section 25, immediately
2
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north of the Des Plaines River) was local quarryman N.J.
Brown.3
Brown had owned the property along the river
since at least 1862.4
Whether quarrying began on this land, now known as the
Keepataw site, before it was purchased by the Western
Stone Company is unclear. A map prepared by the U.S.
Army Corps of Engineers in 1888 and 1889, in anticipation
of the digging of the Sanitary and Ship Canal, provides
contradictory clues. The map labels various portions of
the site as "marsh," "meadow," and "cultivated."
No
quarry is labeled, although quarries located elsewhere
along the proposed canal route are designated as such.
The Army Corps map also indicates a side track running
north from the C. S. F. & C. tracks and the Illinois &
Michigan Canal, across a bridge over the Des Plaines
River and up into section 24. This would indicate that
something - quite possibly limestone or a limestone byproduct - was being taken from the property for further
transport by rail or water.5 The track does not appear
to have extended onto the Keepataw site, however, and the
property seems to have been cut off from the track by the
new river diversion.6
In July of 1892, the Western Stone Company relinquished
control of that portion of the property on which the
track was located. At that time, the Sanitary District
of Chicago took control of the land immediately north of
the Des Plaines River in Section 25, as well as the
property in the southeast corner of Section 24. The huge
Sanitary and Ship Canal, and the related Des Plaines
River diversion channel, were soon cut through these
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lands.7
The Western Stone Company retained control of the
remainder of the property for nearly thirty years.
During this period, Western Stone quarried limestone and
produced lime on the portion of the property south of
Bluff Road, i.e., the Keepataw site.
Quarry workers
apparently lived on the portion of the property north of
Bluff Road.8
Western Stone sold the land to Karoline
Blasing in 1918.9
A 1925 State Geological Survey map
indicates that the quarry was by that time "abandoned."10
The property passed through a number of subsequent
owners, including the Vulcan Materials Corporation, which
sought to reopen the quarry in the 1960s and 1970s.11
The Keepataw site is now part of the Forest Preserve
District of Will County.
4.

Builder, contractor, suppliers:

Unknown.

5.

Original plans and construction:
Unknown. Original
plans and construction drawings were not identified
during the document search. Some Western Stone Company
papers were examined in the archives of the Illinois
Secretary of State. It should be noted that no plans or
construction drawings were included within the archives.

6.

Alterations and additions:
See above.
Numerous land ownership acquisitions transpired during
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and prior to the tenure of the Western Stone Company.
B.

Historical Context
Illinois Limestone and Dolomite
The term limestone is often used broadly to describe the
carbonate rocks and fossils.12 In the more specific sense of
the term, however, limestone is distinguished from a second
substance, dolomite, by its smaller content of magnesium
carbonate. By strict definition, dolomite contains about 54%
calcium carbonate and 46% magnesium carbonate, as well as
traces of impurities such as silica, alumina, and iron oxide.13
Both limestone and dolomite are found in Illinois, but it is
dolomite that was the important quarry stone of the Des
Plaines River Valley.14
The commercially important limestones and dolomites of
Illinois were formed from the shells and skeletons of sea
creatures that lived in the oceans once covering the state.
As these creatures died, their remains became compacted on the
ocean floor and were mixed with sand or clay from adjacent
land areas.
Over many years, the shell fragments and mud
combined to form limestone.15 Calcium carbonate in limestone
is thought to have reacted with magnesium in sea water, or
later, in ground water, converting the calcite into the
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mineral dolomite.
The Silurian period ocean reefs of the
Chicago region formed a particularly porous and pure
dolomite.16 Along the Des Plaines Valley, especially between
Lemont and Joliet, this Silurian dolomite lies beneath only a
shallow layer of topsoil.
Thus, it can be quarried with
relative ease.17
History of Des Plaines Valley Limestone Quarrying
European settlers began to exploit the stone resources of the
Des Plaines Valley as early as the 1830s. M.H. Demmond is
said to have built a stone house in Joliet in 1835.18 The
Illinois and Michigan Canal Commission built a warehouse of
local dolomite in Lockport several years later.19
The excavation of the I & M Canal between Chicago and LaSallePeru in the 1830s and 1840s revealed the extent of the
dolomite outcroppings in the Valley.
In 1845, William
Davidson and his brother opened a quarry one mile south of
Joliet, where the canal (and the river) swings west-southwest.
When the canal was completed in 1848, canal contractor
Nathaniel J. Brown bought land along the margins of the canal
in Lemont and opened a quarry there.20 Slightly later, Dr.
J.F. Daggett bought land south of Lockport and began to
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operate a quarry along the west side of the canal. In 1851,
G.A. Coussens & Co. opened the Oak Hill Quarry just opposite
Daggett's quarry.21
The Des Plaines Valley quarry industry continued to grow
steadily in the 1850s, as "Joliet limestone" or "Athens
marble," as the local dolomite was variously labelled, became
more widely known as a building stone. Increasingly, easy
access to transportation on the I & M Canal, and the railroads
that quickly followed its route made Joliet and Lemont, and to
a lesser extent, Lockport, prime suppliers of limestone to
Chicago.22 As local historian Fayette B. Shaw has written, "by
the beginning of...1856, there were 8 quarries being worked in
and around Joliet, the smallest of which employed 5 men, the
largest 48."23
The pattern was similar in Lemont. In 1852, A. S. Sherman,
John Kittering, and William Giles organized the Illinois Stone
and Lime Company.
In 1854, Horace M. Singer and Mancel
Talcott established the quarry of Singer and Talcott, which
was to become the largest of the Lemont area quarries in the
1860s and 1870s.24 According to Industrial Chicago, "down to
the time of the great fire no less than seventy-five percent
of the stone sidewalk flagging put down in Chicago was
supplied by [t]his company."25
The Great Chicago Fire of 1871 provided a strong stimulus to
the local quarrying industry, as limestone (and other stones)
came into high demand for rebuilding the city in a "fireproof"
manner. Many Des Plaines Valley quarries were able to expand
or reorganize to take advantage of the increased demand. In
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Lemont, Boyer & Corneau, which had opened two new quarries
just before the fire, benefitted from the bull market. In
1872, Singer and Talcott reorganized under the name of Singer
& Talcott Stone Company.
Bodenschatz & Earnshaw was
established in 1872, and the Chicago & Lemont Stone Company in
1879. The Excelsior and Riordan Stone Company, with its three
quarries extending west of Lemont into Will County, also had
a share in the expanded market.26
In Joliet, the Joliet Stone
Company opened in 1872, and soon "developed not only a
Chicago, but a Midwestern market."27 Thompson's 1873 atlas of
Will County took special note of the Joliet area quarries of
Steel, Davidson, Werner, Kronmeyer, Nobes, and others.28
The strong market for Des Plaines Valley dimension stone was
not to last.
By the 1890s, other building materials had
largely supplanted Joliet/Lemont limestone in construction.
Beginning in the early 1870s, an increasing number of building
stones were available in the Chicago market.29 Among these was
the more durable limestone of Bedford, Indiana, the
superiority of which was openly acknowledged in 1891 by the
authors of Industrial Chicago:
Our Lemont and Joliet dolomites were much used for
both building and flagging.
Because of their
generally poor weathering qualities, the oolitic
limestones (from Indiana) are fast superseding them
for building fronts, and the oolitic stone ought to
come in good demand for flagging, as it is a
superior stone for that purpose.
At one period
much of this Joliet and Lemont stone was used for
fronts, but experience has demonstrated that more
suitable building material can be procured for the
purpose. The same defect in the stone, that is, a
yellow stain and shaling, shows in the quarry as it
does in the building, and a knowledge of it should
have been taken advantage of before using the
stone. In a very short time this stone requires a
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coating of paint.30
Other alternatives to the dimension stone from Joliet and
Lemont were also coming into favor.
These relatively
inexpensive
building
materials
included
terra
cotta,
artificial stone, and Portland cement.31
The ability of the Des Plaines Valley quarries to compete in
the changing market was impaired by labor troubles in the
1880s. After quarry owners lowered wages from $1.75 to $1.50
per day in the spring of 1885, quarry workers went out on
strike. In April, the owners issued a statement saying that
no concession would be made.32 The strike was eventually put
down, but only after a violent confrontation in which two
workers died and a number of workers and militia were
injured.33 Labor troubles would continue to recur throughout
the 1890s.
Putting down the strike (and coping with the general upheaval
in the markets) was facilitated by the organization of the
Joliet and Lemont quarries in 1881 into the Chicago Building
Stone Company.
This combine was charged with doing the
"marketing and collecting for all the companies producing the
stone."34 In addition to quelling the labor disturbance, the
Chicago Building Stone Company succeeded in raising the price
of rubble stone from between $7 and $7.50 a cord to between $8
and $8.50 a cord.
Despite its apparent success, the
association was fairly short-lived. Although builders were
unwilling to pay the single price set by the combine for the
varying grades of limestone quarried at Lemont and Joliet,
none of the quarry owners would agree to a quality-based
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graded price scale.

At an impasse, the company disbanded.35

Formation of the Western Stone Company
The Western Stone Company arose out of this period of market
flux. Western Stone was incorporated on September 17, 1889,
"to quarry, manufacture, transport, buy, sell and deal in
stone of all kinds whatsoever and to buy, sell, own, manage,
control and deal in personal property of all classes."36
Although The Economist noted that "the only classes of stone
that will be included in this arrangement are flagging and
rubble,...used in [Chicago] for sidewalks and macadam and the
rough stone," the company apparently did produce some
dimension stone, at least during the early years of its
existence.37
The Western Stone Company was "formed by buying out six of the
principal stone firms of the city, with quarries at Lemont and
Lockport, Ill." These six firms were the Singer and Talcott
Company, the Excelsior Stone Company, the Chicago & Lemont
Stone Company, the Corneau Stone Company, the Bodenschatz &
Earnshaw Stone Company, and the Lockport Stone Company. J.L.
Norton, at that time the owner of record of the Keepataw site,
was named president of the new conglomerate.38
The Western Stone Company inherited substantial resources from
its predecessor firms. For example, according to Industrial
Chicago, the Excelsior Stone Company brought with it
"extensive quarries...at Lemont, Ill., cover[ing] an area of
seventy-five acres."39 Similarly, the Singer and Talcott Stone
Company's Lemont quarries,
which covered thirty odd acres of ground, possessed
excellent transportation facilities, being located on the
Chicago & Alton railroad and the Illinois and Michigan
canal, and were supplied with ample steam power and
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Industrial

completely equipped in every respect with the most
improved appliances and general appurtenances, including
three planers, three gang saws, one header, one rubbing
bed, two overhead travelers, etc., while employment was
afforded to from two hundred to three hundred workmen.40
From its quarries at Lemont and Lockport, Western Stone
shipped stone by railway and ship to its numerous Chicago
yards at the corner of Twenty-third Street and Archer Avenue,
1 to 17 West Polk Street, 264 South Market Street, 325 to 349
Hawthorne Avenue, the corner of Lake Avenue and 40th Street,
and the corner of 63rd and Wallace Streets.
In 1891, the
company had "about thirty-five boats, tugs and barges in
constant use" and employed "about fifteen hundred men the year
round." The company still did some trade in building stone,
and acted as "extensive dealers in sidewalk stone."41
The Western Stone Company Under Martin B. Madden
The impressive resources of the Western Stone Company did not
immediately translate to a positive financial picture for the
company. Therefore, in 1891, in hopes of improving management
and strengthening its market position, the company's directors
approached
well-respected
quarryman
and
Chicago
City
Councilman Martin B. Madden about bringing his Joliet Stone
Company into the combine. After some negotiation, he agreed.42
The financial fate of the Western Stone Company was to be
linked to Madden's political fate well past the turn of the
century.
Madden was a product of the Des Plaines Valley quarries. He
had begun his career at ten as a water boy in the quarry of
Edwin Walker. Over the following eleven years, he rose from
that position to general manager and chief draftsman.43
Thereafter, he joined the Enterprise Stone Company, where he
became quarry superintendent in 1881, and then the Joliet
Stone Company, in which he soon was able to purchase an
interest. In 1882, when the Joliet Stone Company became a
40
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part of the Chicago Building Stone Company trust, Madden
became financial manager of the latter.
In 1886, Madden
engineered the merger of the Joliet Stone Company and the
Crescent Stone Company of Joliet and was made vice-president
and general manager of the expanded Joliet Stone Company.44
He was named president of the Quarry Owners' Association in
1887 and vice president of the Builders & Traders' exchange in
1888.45
In 1889, Madden became alderman for the 4th Ward of the City
of Chicago. He was assigned to the supposedly unimportant
Wharves and Public Grounds Committees of the City Council.
According to his contemporary biographer, Edgar Weston Brent,
Madden made the most of his committee assignments by insisting
that the committees exercise their authority to regain control
of projects within their nominal authority that had been
inappropriately taken up by other committees.
The Public
Grounds Committee, especially, was to become very influential
with the annexation of approximately 150 square miles into the
city in 1889.46
Madden was re-elected to the City Council in 1891, 1893, and
1895.
By 1891, he had become a member of the influential
Finance Committee. In 1893, he was named its chairman. The
committee chairmanship afforded him a controlling hand in
promulgating rules regulating city contracting, railroad grade
crossings, and street paving, all of which impacted the
business interests of the Western Stone Company.47
It was undoubtedly Madden's political influence, as much as
his business experience, that prompted the Western Stone
Company directors to seek his entry into their combine. Once
the negotiations had been concluded, he became the company's
vice president and manager and began to mechanize the firm's
operations in order to reduce the costs of cutting stone.
This he had done by 1892, but his actions were soon
overshadowed by the effects of the tremendous depression of
1893. By April 1893, the company's stock was selling at 50,
44
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after a January high of 95.48 The poor economy led Western
Stone and the other Des Plaines Valley quarry operators to
again lower a recently-obtained wage of $1.75 per day to $1.50
per day. This led to another violent strike, which again had
to be put down by the militia.49 The economic damage done by
the strike and the depression led to another poor year for
Western Stone Company in 1894.50
In the hopes of improving the company's financial position,
the Western Stone stockholders elected Madden as president at
the January 16, 1895 annual meeting.51 Madden took the helm
of a company employing 2,700 men. Fifty boats and 500 teams
of horses serviced its many yards. Madden inherited a debt of
$158,000 and discovered a deficit in the previous year's
accounts of $90,000. Madden took immediate remedial action:
"He reduced the cost of quarrying, cutting and transporting
the output 33 1/3 percent" by spending $108,000 to improve
equipment and by cutting 400 "useless" jobs.52 To allow the
company's remaining laborers to operate the new stone
processing machines without tiring, Madden instituted a 7 1/2
hour day, adding two fifteen-minute breaks, one in the
morning, and one in the afternoon.53
By the end of 1895,
Madden could report decreases in the cost of cutting stone
from $1.50 to 50 cents for large stones and from 52 to 16
cents for small stones. In the way of new business, Madden
had secured a contract for the lake front retaining wall that
the Illinois Central Railway was required to build under
Chicago's railroad grade crossing law (which Madden had been
instrumental in promulgating). At the January 1896 annual
meeting, Madden was offered resolutions of praise, and was
unanimously re-elected as president.54
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The

The promise of 1895 was not to last.
The general economy
continued to be poor. Although Madden obtained "a [$125,000]
contract with the Pennsylvania Railroad Company to furnish the
stone required for the elevation of its tracks between Thirtyfirst and Sixty-third streets" in mid-1897, and in early 1898
the outlook was said to be "brighter than it has been for four
years," labor troubles recurred and Western Stone continued to
suffer.55 In December, The Economist reported that the company
had "little to show for the year 1898."56
Madden and Western Stone attempted to further accommodate to
changing market conditions "by going extensively into the
furnishing of crushed stone" in 1899. The new branch of the
business was said to be "in full operation" in June of 1900
and "giving satisfactory results."57 Unfortunately the new
business line did not help the firm appreciably due to a
general building trades strike that "crippled" Chicago in
1899-1900.58
The decline of the Western Stone Company continued after 1905.
By this time, Madden had left the Chicago City Council and was
increasingly distracted by his duties in the United States
Congress, to which he had been elected in March of 1905. Debt
reductions in 1906 and 1907 did not buoy the company.59 Nor
did a 1908 contract with the Sanitary District to haul stone
for riprap from the Sanitary and Ship Canal spoil banks to
Chicago's Lincoln Park.60 By 1910, it was rumored that Western
Stone soon would be forced to sell some of its land holdings.61
In that year, in hopes of staving off total collapse, Western
Stone joined other firms in forming a crushed stone combine.
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The combine was broken in a 1911 anti-trust suit.62
Western Stone held no annual meeting in 1912 or 1913.
An
annual meeting finally was held in 1914, but Madden made no
statement. He retired from the company in the following year,
leaving the presidency in the hands of his son-in-law, Paul
Henderson. Henderson, too, left the company in 1917.63 The
Keepataw site, along with other properties, was sold off in
1918.64
In its 1920 annual report to the Illinois Secretary of State,
the company stated that it had "not actively engaged in
operation of its plants for some time."65 The Western Stone
Company was involuntarily dissolved by Superior court decree
on February 16, 1925.66
Technological Context
Industry Overview
Throughout much of the nineteenth century, limestone quarrying
in the Des Plaines Valley was largely hand work.67 Naturally,
only stone lying close to the surface was quarried. Once the
overburden had been shoveled away, laborers inserted wedges
into open joints in the stone and then used pry bars as levers
to peel back the layers. Quarrymen could control the size and
shape of these slabs by scoring the upper surface of the bed
with a hammer and chisel. The levered piece would then snap
off where it had been scored.68
To produce building or dimension stone, the large pieces would
have been further subdivided and dressed by hand. A series of
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holes three-quarters of an inch in diameter and several inches
deep would have been drilled along the desired split line.
Into each of these holes would have been inserted two halfround pieces of soft iron with a small steel wedge between
them.
The quarryman would then have moved from wedge to
wedge, hammering as he went, until the stone broke cleanly
along the line. This process required a considerable amount
of skill, as did the actual dressing of the blocks.69
Once the limestone had been dressed or broken down into pieces
of the appropriate size, it was dragged from the quarry by
mule or man for transport to its ultimate destination. In the
Des Plaines Valley, limestone was generally shipped by rail or
by barge on the I & M Canal.70
By the last decade of the century, mechanization in quarry
practice was taking hold.
This was due in part to the
explosion of excavating and rock moving machines developed for
digging canals such as the Sanitary and Ship Canal.71
Nevertheless, given the extremely individualized conditions of
quarry sites, it is difficult to generalize about the extent
of mechanization in any particular location. As late as 1925,
Krey and Lamar recorded a wide range of hand and mechanized
quarrying methods employed in Illinois.72
In the late nineteenth century and thereafter, the basic
quarrying process was the same as in the entirely premechanized days: the overburden needed to be stripped, and the
stone removed from the ground and transported out of the
quarry and on to its final destination.
The methods for
removing overburden varied widely with its depth. In certain
situations, the composition of the overburden mattered as
well, as where the limestone was being quarried for cementmaking and the overburden contained clay or shale which was a
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necessary part of the cement mix.73
Where the amount of
overburden to be removed was limited, or where the rock
surface was irregular, thereby making mechanized removal
impractical, quarries employed men to shovel overburden into
dump carts by hand. Where a thin overburden was to be removed
from a wide surface and the dumping place was convenient,
horse teams dragging scrapers could be used.
Drag-line
scrapers (basically large shovels moved along the earth by
horizontal drag lines, often attached to the arms of boom
derricks) were sometimes employed where the overburden was
less than eight feet thick. Hydraulic stripping was an
inexpensive means of stripping, but could only be used where
water was plentiful and drainage was good. Finally, the most
practical and efficient means for large-scale stripping of
overburden was the steam shovel, heavily used in excavating
the Sanitary and Ship Canal.74
Once the overburden had been removed, quarrymen were faced
with the task of taking the limestone from the ground in
useable form. This process generally involved blasting with
dynamite, although for dimension stone, channelling and
gadding machines - locomotive power drills mounted on rails were sometimes used to cut out sections of limestone.75 Where
blasting was used, charges were set into holes drilled in the
stone. Earlier in the nineteenth century, drilling was done
by a team of men using a flat pointed drill called a "jumper."
One man held this drill, while others alternately struck it
into the ground with heavy hammers. By 1897, Merrill referred
to drilling with jumpers as the "old time method of drilling,"
and stated that less labor-intensive tripod and other drills
driven by steam or compressed air were generally favored.76
By 1918, Bowles wrote that tripod drills "during recent
years...have largely given place to churn drills," large,
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efficient power drills designed for well drilling.77 Churn
drills were said to cut limestone at rates of 30 to 75 feet a
day for 6-inch holes and 50 to 115 feet a day for 5-inch
holes. Two other drill types sometimes used were (i) wagon
drills, steam- or compressed air-driven reciprocating drills
mounted one or more at a time on wagons, and (ii) hammer
drills, one-man power drills with hollow steel bits through
which air was forced to blow cuttings from the drill holes.78
Drilling and blasting methods varied widely from quarry to
quarry. Factors involved in determining the size and spacing
of drill holes and the type and quantity of explosive used
included (i) the height of the rock face; (ii) the hardness
and uniformity of the rock; (iii) the attitude of the beds;
(iv) the attitude of the quarry floor; and (v) the prevalence
of open bedding seams and joints. Over time quarrymen moved
from the "multiple bench quarrying" method, in which rock was
shot down in successive benches or steps, to a single-bench
method, in which all the rock was removed at a single level
before a lower bench was cut.
The latter method was
considered more efficient, in that a larger mass of rock could
be shot down with a single blast and the rock blasted did not
need to be cleaned off the higher benches.
Efficiency
improved as the deep-drilling churn drills came into common
use and as quarrymen became better able to control blasting.79
After the initial blasting was completed, the large masses of
rock usually needed to be further broken down according to
their intended uses.
The large pieces were shaped into
dimension or building stone with power saws consisting of
"smooth flat blade[s] of soft iron, set in...frame[s] and fed
with sharp sand and water."80 Power-driven planers, lathes,
grinders, and polishers also were available. As previously
noted, much final finishing continued to be done by hand.81
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Limestone that was to be used in cement or lime production, or
as ballast or riprap, did not need to be subdivided with such
precision. Therefore, it was usually simply blasted a second
time. This process was known as "secondary blasting."82
Once the limestone had been broken up sufficiently, it could
be removed from the quarry. The general method of removal was
to load the pieces of stone into cars and haul it away. Here
again, however, a number of different practices were followed.
Two methods of loading were in use: hand loading and steamshovel loading. As late as 1918, Bowles found that in about
three-eighths of the limestone quarries he visited, rock was
still being loaded by hand. Hand loading had the advantage of
permitting easy sorting of limestone of varied composition
within a given quarry. This in turn facilitated mixing of the
various stones to obtain the desired combination for cement
mixing and the like. Hand loading required a relatively small
capital outlay for equipment, although it required a larger
number of laborers than did steam shovel work.
Expensive
steam shovels afforded the ability to load large blocks of
stone quickly. This kept blasting costs down, but undermined
a quarry's ability to sort and mix stones efficiently.83
Regardless of the loading method employed, limestone generally
was placed into some form of rail car and transported to a
processing or distribution point. There appear to have been
almost as many types of cars and methods of hauling as there
were quarries.84 In general, cars loaded by hand were low and
small, often with a capacity of two tons or less. Many were
designed with side-dump features, but many local variations
existed.
Cars used to transport steam shovel loads were
usually much larger than those which were hand loaded. The
capacities of these cars were often five tons or more. In
some places, standard hopper-bottom rail cars even were
employed.85
Both types of cars were hauled by a variety of means. Where
practical, simple gravity was used to move the cars. Horses
and mules were commonly used where tracks were level, and
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where loading was done by hand.86 Krey and Lamar noted that
as late as 1925, small cars were even moved by laborers in
some Illinois quarries.87 Where steam-shoveled loads were too
heavy to be moved by animals or men, locomotives generally
were used. Locomotives could be of standard size or of the
miniaturized version known as "dinkeys."88 In many locations,
quarries were situated such that the limestone-filled cars had
to be pulled out of the quarry by means of a power hoist on an
inclined railway. In certain places, pans or buckets of stone
were carried on overhead cableways or aerial tramways, to
avoid hilly terrain.89
The quarried limestone then would have been ready for shipping
by water or rail or for any final processing. To be used as
railroad ballast or road material, or in cement, the limestone
would have needed to be broken down further.90
The large
crushers used for this purpose were almost always located at
the surface, above the quarry.
Crushers varied in size,
depending on the nature of the quarry and whether the
limestone was loaded by hand or by steam shovel.91
After the crushers had done their work, the limestone pieces
were screened, generally in rotary cylindrical steel screens.
These screens sorted the limestone into appropriate sizes for
various uses, such as one-half to one inch pieces for
aggregate for concrete, or two and one-half to five inch
pieces for use in macadam.92
Quarrying companies also often maintained on-site facilities
for the production of lime, a limestone by-product used in
making mortar and portland cement, among other things. Lime
is derived from limestone by heating the stone to between 900
and 1,000 degrees, and thereby freeing carbonic acid gas
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(carbon dioxide).93
Commercial lime burning has long been done in permanent
structures known as lime kilns. In the late nineteenth and
early twentieth centuries, lime kilns were of two general
types: intermittent kilns and continuous kilns. Intermittent
kilns needed to be cooled and reloaded between each burning.
Continuous kilns, as their name implies, could be fueled and
loaded without interruption.
During the nineteenth century, primitive intermittent kilns
were frequently found in agricultural areas. These kilns were
"rudely constructed of stone, and were located on the side of
a hill, so that the top was easily accessible for charging the
kiln with stone and the bottom for supplying fuel and drawing
out the lime."94 Large pieces of limestone were used to form
an arch within the kiln. Above the arch, the kiln was filled
by throwing the smaller pieces of stone in from the top. A
slow-burning wood fire was started below to gradually heat the
lower stone without cracking the arch.
The fire was then
increased until the stone reached white heat.95
In the last quarter of the nineteenth century, people began to
erect permanent intermittent kilns lined with fire brick.
These "pot kilns" usually had an egg-shaped interior shaft,
with the largest diameter being 4 to 6 feet above the ground.
A kiln 10 to 11 feet in greatest diameter might be 25 to 28
feet high, 5 to 6 feet across at the top, and 7 to 8 feet
across at the bottom. The wood was introduced and the lime
removed through a 5 to 6 foot high arched opening at the
bottom. A horizontal grating upon which to build a fire was
usually placed 1 or 2 feet above the bottom.96
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Intermittent kilns had several disadvantages. Most obviously,
they were inefficient in that a large quantity of fuel was
needed to bring the contents of the kiln to the proper
temperature and this process had to be repeated each time the
kiln was charged.
In addition, the kilns often burned
unevenly, so that the stone directly on top of the arch became
overburned before the uppermost stones were thoroughly
calcined. Due to these disadvantages, intermittent kilns were
generally used by the turn of the century only where there was
"a slight or very irregular demand for the product."97
A more efficient and advanced alterative to the intermittent
kiln was the continuous, or perpetual kiln, introduced in the
1860s.98 In continuous kilns, the limestone was added at the
top, the lime was withdrawn below, and the fires were kept
constantly burning.99
Continuous kilns fell into three sub-categories: mixed feed,
separate feed, and rotary kilns. Mixed feed kilns were so
named because limestone and fuel were charged into the kiln in
alternate layers.
One type of mixed feed kiln, dubbed by
Grimsley in 1906 as the "old type," were square stone "pot"
kilns. Grimsley described these as 18 to 20 feet high and 10
to 12 feet square. These kilns were fired with coal, although
a wood fire was built at the bottom to start the lowest layer
of coal burning. As the fire gradually worked its way up the
kiln, the burned lime was removed and new layers of coal and
limestone were fed from the top. According to Grimsley, "the
kilns [were] cheap in construction, the process of burning
[was] simple, and the lime [was] usually of good degree of
strength, but [was] apt to be dark in color."100
A more advanced form of the mixed feed kiln was the Aalborg or
Schofer kiln, which, in vertical section, appears as two eggshaped sections stacked upon each other. The upper chamber
was a preheating space, in which the limestone was heated,
dried, and partially calcined. At the juncture of the two
chambers, the fuel was fed into the kiln through a number of
diagonal chutes. Here, where the kiln was at its hottest, the
actual burning took place. In the lower chamber, the burned
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lime cooled and air was heated and passed through to the
juncture point to fuel combustion.
Eckel stated that this
made for great efficiency and economy in fuel consumption.101
The second type of continuous kiln was the separate feed
variety. In such kilns, the fuel and the limestone were fed
into different chambers, and thus never came into direct
contact.
Although this design was somewhat less fuel
efficient than the mixed feed type, the separate feed kiln had
the advantage of producing a higher grade of lime that was not
discolored by contact with the fuel or mixed with unburned
remnants of it.102
The separate feed kiln type, which by 1905 was said to be
"used at most of the larger lime-burning plants," comprised a
wide variety of patent kilns.103
In general, these kilns,
rising 25 to 35 feet, were taller than the mixed feed kilns.
Most were sheathed in steel or iron and lined with fire brick,
although some were constructed of stone. The limestone was
charged from the top, as in mixed feed kilns.
The fuel,
however, was burned in separate furnaces located either inside
or outside the wall of the kiln.
Thus, the limestone was
burned by the hot furnace gases, rather than by the fuel
itself.
As in the mixed feed kilns, the burned lime was
removed from the bottom of the kiln. One typical separate
feed kiln, the Keystone kiln, was raised above the ground so
that the burned lime could be discharged from the bottom of
the kiln directly into small rail cars running beneath it.104
A third type of continuous kiln was the rotary kiln.
A
relatively late innovation, the rotary kiln was developed for
use in the portland cement industry.
These kilns were
essentially horizontal kilns that rotated slowly on driven
rollers. The end of the kiln into which the limestone was fed
was slightly raised, so that the charge moved slowly to the
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lower, discharge end. The kilns operated most efficiently
when the limestone was finely ground before charging. Rotary
kilns were not widely used in the United States; as late as
the 1920s, only thirty were in use.105
Western Stone Company Technologies
Although Brent, Madden's biographer, made much of Madden's
introduction of "labor-saving machines" into the Western Stone
quarries, it is difficult to know the true extent of
mechanization there, given that no relevant business records
apparently survive. There is some documentary evidence of
quarry technologies used at various Western Stone Company
sites, however. (None, unfortunately, concerns the Keepataw
site.) As already noted, in 1891 Industrial Chicago took note
of the Western Stone Company's former Singer & Talcott yards
in Lemont, which were said to be "supplied with ample steam
power and completely equipped in every respect with the most
improved appliances and general appurtenances." In addition
to mechanized stone dressing machines (planers, gang saws,
etc.), the yard possessed "two overhead travelers" for moving
stone to the I & M Canal.106 An 1897 Sanborn map confirms the
existence of this and other stone handling equipment at
various Western Stone quarries in and near Lemont and reveals
the presence of railroad tracks at each site.107 The former
Singer & Talcott yard in Chicago was similarly equipped.108
In 1908, Burchard noted that "the Western Stone Company is
operating two crushers near the county line west of Lemont."
These were "converting the rock of the [Sanitary and Ship
Canal] spoil bank into concrete material."109
Burchard's
reference may be to the two Western Stone crushing sites, one
on either side of the canal, recorded by Krey and Lamar as
"abandoned" in 1925. At the more northerly of the two, Krey
and Lamar recorded "one Allis-Chalmers crusher No. 3, two No.
4, and one each of Nos. 5, 6, and 7," as well as "23 sections
of screen." The crushed stone from the spoil banks "was put
into skips and these were loaded, two high, on the barges
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which were pulled to Chicago by steam tug."110
Finally, Krey and Lamar also recorded a Western Stone Company
quarry site at the southeast corner of Joliet that had not
been in operation since 1913:
The quarry which was worked as a pit, is roughly
rectangular in outline, about 2,500 feet long and
800 feet wide, and has a face about 25 feet
high....The face was worked in benches 20 feet
high.
Both well and tripod drills were used to
drill the blast holes and 40 and 60 per cent
dynamite was used in blasting....The broken rock
was loaded by steam shovels into 4-yard cars, which
were hauled to the tipple by a locomotive. Three
Gates gyratory crushers, Nos. 5, 7 1/2, and 12,
were used for crushing and a set of rolls for
pulverizing.
Two sets of screens separated the
crushed rock into sizes up to three inches.111
Interestingly, despite all this mechanization, a 1907 U.S.
Geological Survey photograph of a Western Stone Company quarry
at Joliet shows stone being loaded by hand into small dump
carts at the quarry walls. These carts are being hauled by
mule along rough rails laid on randomly-spaced logs.112
PART II. ARCHITECTURAL INFORMATION
A.

General Information
1.
Engineering Character:
The Keepataw site is of
engineering merit based on four criteria.
First, the
system is of merit in the history of American industrial
archaeology. Second, it is of merit for its association
with Chicago City Councilman Martin Madden. Third, the
site is of merit as an extant large-scale turn-of-thecentury limestone quarrying and processing operations.
Finally, the site is of merit for its association with
the Western Stone Company.
2.

Condition of Fabric:

Fair to poor
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3.
Summary Description: As already noted, neither the
place of the Keepataw site in the Western Stone Company's
overall business plan, nor the nature of the technologies
used there are documented in writing.
Archaeological
investigation of the Keepataw site, however, has revealed
evidence that both stone quarrying and lime burning took
place there.
The site contains a number of quarried
areas. The locations of these quarry pits are confirmed
by a State Geological Survey map, as are the locations of
related quarry dumps or tailing piles.113
Because the
quarry pits have long since filled with water, it has not
been possible to study the quarry walls to determine the
precise methods used in quarrying. A certain amount of
evidence is available in the tailing piles, where some
pieces of waste stone are marked with half-cylindrical
holes. These holes may indicate that wedges were driven
into the stone by hand to split pieces in two. The holes
may also have been drilled to make room for blasting
charges in the stone.
The site also contains two structures that appear to have
been lime kilns. The first structure is located at the
base of a small hill near the center of the site. It
consists of three walls of uncut limestone pieces.
Nothing remains of any interior construction. Although
rough limestone was used to construct many types of
structures in the nineteenth century, this structure
appears to be too small to be anything other than a kiln.
It probably was a simple intermittent feed kiln of the
type described by Eckel.114 Limestone likely was loaded
from the hillside into the top of the kiln and lime
removed from the bottom. The kiln may well have been
fired with wood cut from the surrounding land.
This basic intermittent kiln may have been built by the
Western Stone Company as a first foray into lime
production. It is also possible, however, that the kiln
was built before 1889, in the days when the land was
cultivated. Lime may have been produced here on an asneeded basis for agricultural and building purposes.
The
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identifiable as a kiln, and in light of its size and
complexity, almost certainly dates from the Western Stone
Company's tenure on the land. This tapered, chimney-like
structure is located on a slight rise in the middle of a
marshy area near the west end of the site. Built atop a
limestone foundation, the brick structure stands
approximately 14 meters tall.
At the base of the
structure is a rectangular hole several feet wide. A
second hole, located on the opposite side, is larger. The
walls of the chimney are interrupted periodically by much
smaller holes, several bricks in width.
This structure was probably a type of continuous feed
kiln. It may have been a mixed feed continuous kiln, in
which layers of limestone were loaded alternately with
layers of fuel into the top of the structure, perhaps
using a conveyor belt or dump cars on an inclined rail.
In light of its substantial height, it may also have been
a separate feed kiln, in which the fuel was burned in
separate compartments inside the chimney (although
separate furnace compartments were sometimes located
outside the chimney). Archaeological investigations
encountered evidence of a conveyor belt or an inclined
rail as well as evidence of separate furnaces located
outside the chimney. Therefore, the continuous feed kiln
type is unclear. In either case, the small holes in the
shaft would have provided air flow to aid in combustion.
The burned lime would have been removed from the large
rectangular hole at the base of the chimney on a
continuous basis.
A more detailed investigation of the Keepataw site would
be likely to reveal additional information about the
limestone quarrying and processing technologies used by
the Western Stone Company on the site.
Further
investigation into the quarry pits themselves might
reveal, for example, information about the precise
quarrying methods employed. For example, evidence would
likely be found of the extent of drilling and blasting
done. It should be noted that this type of detailed
information was not available due to high water in all of
the quarries on the Keepataw site. In fact, the site was
investigated over the period of a year and at no time
were such investigations possible.
This type of
information would be available only during underwater
investigations.
Of equal significance, further investigations might yield
clues to the relationship of the Keepataw site to other
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Western Stone sites in the area. For example, it may be
possible to determine whether limestone from the Keepataw
site was hauled to nearby Western Stone quarries number
4 and 5 for crushing, or into Lemont for dressing. Such
information would provide a clearer picture of how the
giant company functioned, and, perhaps, about why it
failed.
B.

Description of Intermittent Feed Kiln:
1.
Overall Dimensions: The intermittent feed kiln is
4.6 meters wide (east/west) and 4.9 meters long
(north/south). The thickness of the limestone walls is
approximately 40 centimeters. There is no roof and there
appears to be no evidence of roof rubble to indicate
construction material. Therefore, no accurate height
measurement is available (SEE PHOTOGRAPHS 11-Wi-479-1
through 11-Wi-479-4).
2.
Foundation:
Foundation and wall rubble consists
of irregularly cut limestone blocks.
3.
Structural System: The
limestone
blocks are
mortared with heavy grit tempered cement. There appears
to be no consistency in thickness of the mortar.
No
mechanical system of loading limestone into the
intermittent kiln was noted directly in the area,
although, it should be noted that the natural berm area
is directly behind the structure (SEE PHOTOGRAPH 11-Wi479-6). It is possible that this natural berm was
utilized as the high hill for loading the limestone into
the intermittent feed kiln.
However, evidence exists surrounding the intermittent
feed kiln for loading mechanisms. Remains of what appear
to be mechanized shovels (Bishop-7-7530 and Chicago Board
of Health Permit #5 were noted on one shovel) and loading
metal superstructures exist. The Chicago Board of Health
Permit may indicate that this intermittent feed kiln
dates to the Western Stone Company's tenure on the land.

C.

Description of Continuous Feed Kiln:
1.
Overall Dimensions: Each side measures 2.35 meters
long transitioning from the limestone block base to red
fired brick. Each brick measures 17.78 centimeters long,
7.62 centimeters wide and 10.16 centimeters deep. Some
bricks bore evidence of high temperatures indicated by
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black soot.

The walls are double insulated.

2.
Foundation:
Irregularly cut limestone foundation
blocks.
All four sides measure 2.35 meters and 22
centimeters long and 78.74 centimeters in height. Some
blocks apparently were rejects from the production
process as gadding holes were evident on the facade.
3.
Structural System: The
limestone
blocks are
mortared with heavy grit tempered cement. There appears
to be no consistency in thickness of the mortar.
Although the height of the kiln is relatively tall, no
internal support structure was evident. In addition, the
internal portion of the stack was clear to the top of the
stack.
No evidence of separate compartments or hour
glass shaped flues were observed.
The bluff side of the continuous feed kiln contains a
hole. The top of the hole was originally arched shaped
as suggested by the remaining bricks. The height of the
arch from top to bottom is 91.44 centimeters. The bottom
of the arch is 63.50 centimeters in width. The top of
the arch is 53.34 centimeters in width. The interior arch
is 68.58 centimeters in height. The depth of the arch is
50.8 centimeters in depth.
Another larger hole is on the Des Plaines River facade of
the continuous feed kiln. The width of this arch is 1.22
meters in width, 1.60 meters high, and 50.80 centimeters
in depth.
The walls of the kiln are double.
The
interior wall is 92.71 centimeters thick.
The gap
between interior and exterior wall comprises a single
course of bricks approximately 10.16 centimeters. The
exterior wall is 62.23 centimeters thick.
The function of the two holes is not entirely clear. One
probably functioned as the off loading portal for the
processed lime. The smaller hole may have served the
function of off loading the lime onto a mechanism along
the deep channels mentioned below. The larger hole on
the side of the Des Plaines River does not have a
discernable channel underneath it. The lack of evidence
of off loading mechanisms to the larger hole and the
height of the larger hole support the contention that the
smaller hole served as the off loading mechanism. Rebar
rods were noted to the west of the continuous feed kiln
at the terminus of the rail line. It is unclear whether
these were supports for a loading apparatus to the top of
the kiln.
Further evidence of the nature of the
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apparatus used to load limestone into the top of the high
brick kiln is unavailable.
It should be noted that foundations for four separate
structures were noted to the east of the kiln. It is
unclear whether these were separate furnaces located
outside the kiln or were supporting foundations of
overhead feeders to load lime into the top of the kiln.
Therefore, the specific type of continuous feed kiln
(mixed feed versus separate feed kiln) is unknown. A
series of channels (approximately 88.90 centimeters deep
and approximately 1.5 meters wide) are located to the
east and north facades of the kiln. The channels do not
appear to lead to the Des Plaines River, the Sanitary and
Ship Canal or the I & M . It is unclear what the function
of these channels were.
Leading to the kiln are the remains of railroad tracks on
which limestone was likely hauled from the quarry pits to
the kiln or elsewhere. Additionally, it appears that a
separate set of tracks, shown on the Chicago Sanitary
District maps, were extended across the river diversion
and onto the Keepataw site.
In fact, these two rail
lines on the Keepataw site run parallel to each other.
One runs to the continuous feed kiln and is the only
semi-dry access route to the kiln itself.
Surface
inspection along this rail line noted one rough rail and
one rail spike. The second rail line, running parallel
to the first, runs directly to the river diversion (it is
unclear whether the connection over was dismantled or
whether the river diversion was ever bridged). The rail
line was walked until surface conditions became too
marshy. Surface inspection noted several rail spikes and
screws. It should be noted that neither rail line is
complete and each appears to have been dismantled.
Additionally, it appears that the two individual rail
lines were connected by a bridge system. Foundations for
bridge pilings were noted on each rail line. However,
again, surface inspection was hampered by marshy
conditions.
D.

Site and Surroundings:
1.
General Setting and Orientation:
The Keepataw site
is located just south of Bluff Road and extends to the
Des Plaines River. The majority of the site is located
in a marshy area and is generally inaccessible for most
of the year. Access to the outer quarries, continuous
feed kiln and river diversion is limited to rail lines
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(or mule roads) on banks of higher ground.
A small
portion of the site is located on higher and dryer
terrain.
This portion is likely the previously
cultivated or meadow area indicated on the map prepared
by the U.S. Army Corps of Engineers in 1888 and 1889.
The remaining portions are quarry pits inundated with
water and are surrounded by tailing piles.
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PART IV.

PROJECT INFORMATION:

This project was undertaken by the Illinois Department of
Transportation in response to public and private concerns regarding
impact to the Keepataw site. Key project personnel included Karen
Poulson, senior staff archaeologist/cultural resource manager and
Elizabeth Patterson, historical researcher.
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