




























volves slowly while the top section revolves at a faster rate 
of speed. The twyere [sic] is stationary and through it a jet 
of steam is admitted. A mechanically water-cooled pok°er 
fastened in the stationary top, aided by the circular motion 
of the shell, keeps the mass of the fire agitated and compact. 
The whole is water-sealed and has a capacity of gasifying 
about one ton of coal an hour. One pound of coal when 
gasified will produce from three to five pounds of lime, 
depending on the quality of the gas and the character of the 
stone. From the producer, the gas is conveyed to the main 
building in a large steel flue , varying from three to four feet 
in diameter, and delivered into the lower end of the kiln 
where it ignites, producing a temperature of about twenty­
two hundred degrees Fahrenheit. A Westmoreland County 
[Pennsylvania] gas coal is used in this process , the require­
ments being that the coal must contain not over I% of 
sulphur and be very low in ash. 

The kiln is set at a pitch of one-half inch to the foot. It 
can thus be readily seen that the mass of broken marble 

7- 13. Varieties of multiple-unit lime kilns. Le.ft 10 right (top): cross-sec1ion 
view downward of an anthracite-fueled 10-kiln unit. and a 4-unit wood­
burning kiln; (bouom): cross-section view of a wood-burning 2-unit kiln 
and downward view of same (Gillmore 1874:/35). 

I listorical Overview of Lime Burning 

being admitted at the upper end will gradually travel toward 
the lower end-it taking about four hours to pass through. 
Surface moisture is driven off early in the kiln and as the 
stone approaches the lower end the pieces are broken down 
and the balance of any moisture and the carbon dioxide gas 
is driven off and carried with the combustion gases up the 
stack. The actual burning of the limestone is probably limited 
to the last or lower thirty feet in the kiln known as the 
burning zone. A series of baffling walls in the stack chamber 
prevent the fine stone particles and lime from being drawn 
up the stack by the draft and any of this material which 
collects at the base of the stack chamber is removed by a 
screw conveyor and deposited in the stone bins, thus being 
returned to the kiln. 

The lime oxide or burned lime discharges at the end of 
the kiln through a chute directly into a cooler situated at a 
lower level in the cooler pit. This is a stack-like cylinder 
on its side similar to the kiln but without any brick lining 
and measures five feet in diameter by fifty feet long. The 
cooler equipment weighs about 27 tons. Lifting angle irons 
are bolted to the inside of the cooler so that as it revolves 
the fine granular lime is raised and dropped through the air 
and thus the cooling operation is facilitated . A draft through 
the cooler is induced by the kiln stack and the burning 
process in the ki ln and thus the air passing over the hot lime 
in the cooling process is preheated for the kiln. The cooler 
is mounted on two bearings pitched at the same grade as 
the kiln and operated by a ten horse power motor. The 
granular lime which entered the cooler at approximately 
twenty-two hundred degrees is discharged at the end suffi­
ciently cooled so that it can be safely elevated to the two 
large steel oxide bins of approximately two hundred fifty 
tons capacity each . From these bins the quick lime can be 
loaded in bulk into cars or barreled as the trade demands . 

From these bins the lime may be taken by still another 
elevator to the six cylinder Kritzer hydrator. This machine 
scientifically slakes the lime adding the proper amount of 
water to exactly hydrate and yet have the product come out 
exactly dry. The water is admitted in a spray to the stack 
of the hydrator through which the heat generated by the 
chemical reaction is carried off and this not only keeps the 
light hydrate from being drawn up the stack but the water 
in turn is preheated thus assisting the action of the hydration. 
Revolving beaters or paddles assist the movement of lime 
and water through the series of s ix cylinders thoroughly 
mixing the oxide with the water and insuring complete hydra­
tion and the absolute drying so that the material is discharged 
to a screw conveyor at the bottom as an impalpable flour. 
This passes to Raymond mills and beaters where any core, 
unburned material or foreign substance of any kind is sepa­
rated and discharged permitting the pure, white, fluffy hy­
drate to be raised in the air separators to the storage bins 
from which it is bagged in valve paper sacks by an Urschell­
Bates valve bagging machine. A dust collecting system at 
the bagger removes the fine material that is spilled in bag­
ging. The paper sacks are made with no opening except for 
a small hole in a fold at one end. Through this hole a tube 
about one inch in diameter is inserted and through this the 
hydrate is forced into the bag. The flow of hydrate is auto-
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matically stopped when the bag contains fifty pounds. No 
sealing or tieing of the bag is necessary for the pressure of 
the contents seals the opening in the fold and then the bags 
are trucked and piled in the stock house. 

7-14. Cross-section view of a Keystone lime kiln, showingjirebrick-lined 
iron shell, fireplaces (mid,lle), and hand-operated draw gates (Eckel 
1922:106). 

The capacity of the plant as it is now equipped is about 
60 tons of oxide a day or 75 tons of hydrate. The operation 
is continuous night and day except for forced shutdown for 
repairs . As many operations as possible have been made 
automatic thus reducing to a minimum the item of labor 
(Smith "Description" 1916: 102- I 06). 

The preceding report also includes pictures of the rotary kiln, 
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jaw crusher, gravatory crusher, gas producer, hydrator, and 
valve bagging machine. 

ln addition to the five circular stone-type kilns that the Mis­
sisquoi Lime Works operated at Highgate, the company must 
have experimented with ki lns made of concrete sections, based 
on ruins found at the site in 1990. These concrete-type ki lns 
were built in vertical half-sections that were held together with 
iron bands (only the impressions of the bands remain) . The 
inside might have been lined with firebrick but none was found 
inside, possibly indicating that these "newer" kilns were never 
actually fired . 

Regardless of the nationwide acceptance of the use of lime­
stone in agriculture, ! 9th-century Vennont farmers were not 
to be immediately convinced that spreading pulverized lime­
stone in their fields would increase crop yield. At a series of 
conference.s held in 1871-1872 in Vermont, the recently fonned 
Board of Agriculture, Manufactures, and Mining met and pre­
sented the following papers on the problems of farming in the 
state: "Exhaustion of Soils" and "Rotation of Crops" by Samuel 
W. Johnson of New Haven (Conn.) and William S. Thorp of 
Morristown; "Commercial Fertilizers" by Peter Collier of 
Cornwall; "The Relation of Science to Agriculture" by Henry 
M. Seely of Middlebury; and 'The Fertility of Our Soil-How 
Lost, and How Restored" by Jonathan Lawrence of Passumpsic. 
All looked at what was happening to farming in the state, and 
how to tum the overused earth back into gainful production. 
As the nature of elements were studied, became better under­
stood, and were more widely accepted, the nature of agriculture 
as a form of chemistry started taking hold. Soil exhaustion, 
once believed irreversible, was not necessarily the end of the 
world (Collier 1872:344-487). An understanding of soil nu­
trients and the chemistry of mineral replenishment were pub­
lished in journals and preached to progressive-thinking farmers 
as the way to return once-dead fields to life. Henry Miles of 
Monkton wrote: 

No soil is productive which does not contain a consider­
able proportion of carbonate of lime. A productive soil may 
be reduced to barrenness by abstracting its lime by incessant 
cropping. An unproductive soil may, in many cases, be 
rendered productive by the addition of lime. 

The statement of Dr. Hitchcock is as follows: "First and 
most important of all, we think we have discovered the 
reason why Vermont so excelled aII other New England 
states in the agricultural capabili ties of her soil. It is the 
existence, in almost all her rocks, of lime in such a state 
that natural processes bring it out in just about the quantity 
needed by vegetation. This is the case in many parts of the 
state where inhabitants hardly suspect the existence of lime, 
and those places of the state most ferti le are just the places 
where lime is most abundant and decomposable" (Miles 
1876:271-273). 

Another lime-related material that proved to be a valuable 
fertilizer when burned was marl. Usually found in the beds of 
ponds and bogs (not to be confused with peat), marl is a mixture 
of sand, clay, or silt that contains substantial amounts of calcium 
carbonate. The latter is known as shell marl and is the remains 
of shellfish deposited in layers in an ancient time when the 
area was the floor of a warm, shallow ocean. It was known as 



marlstone when found in a solid form . Shell marl was dug and 
burned in a kiln the same as limestone. Important marl deposits 
were found in the early 19th century at Holland, Derby, Salem, 
Albany, Craftsbury , Glover, Greensboro, Hardwick, Walden, 
Sutton, Lyndon, Barnet, St. Johnsbury, Peachem , and Calais 
(Hitchcock et al. 186 I :725). 

Marl from Alburgh, Williamstown, Peachem , and Monkton 
was analyzed in 1847 and found to contain from 73 to 89 
percent carbonate of lime, of particular value for use as fert.ilizer 
(Hitchcock et al. I 86 I :697). 

Two marl beds worked profitably in mid- I 9th-century Ver­
mont were at Marl Pond in Sutton, where digging and burning 
marl was a business for many years, and at Lime Pond 
(Limehurst Lake) at Williamstown. The marl was molded into 
bricks and dried; then the bricks were burned (Hitchcock et al. 
1861:805). 

The 19th-century Vermont farmer's ethic, however, was gen­
erally that "early rising and hard work" were the chief ingre­
dients in the improvement of agriculture. It was especially hard 
to persuade him that simply broadcasting ground stone would 
profit where labor had failed. Despite the concentrated cam­
paign to convince farmers that there was no real conflict between 
science and labor, as recently as 1929 only Maine was lower 
than Vem1ont regionally in the use of limestone for agriculture 
(Meeks 1986:149). And this at a time when the lime-burning 
industry in the state was also declining . (Today we think nothing 
of buying a bag of lime to balance the pH of our lawn or 
swimming pool ; a century ago it was a revolutionary thought.) 

By the !890s, lime burning in the state became centralized 
at only a half-dozen operations. The discovery of the process 
of making hydrated lime in large quantities meant the product 
could be stored for long periods of time without suffering from 
the absorption of moisture and causing fires. The s imple process 

Historical Overview of Lime Burning 

7-15. Approximately lO joot-tall 
concrete half-sections show 

.innovation. at work in new lime kiln 
designs by the Missisquoi lime Works 
at Highgate Springs . These units 
were probably built in 1918 . 

consisted merely of mixing qlllicklime with water and keeping 
the solution in constant agitation. The end result was a packaged 
powder product capable of withstanding long-distance shipment 
without losing its property for use as mortar or other industrial 
purposes. The production of hydrated lime led to the closing 
of many small kilns that once dotted the state . State Geologist 
Perkins reported production during this period as: 

Year 

1893 
1894 

Value of 
Production 

$400,000 
$151 ,000 

Year 

1896 
1899 

Value of 
Production 

$147,000 
$300,000 

Perkins also stated that in 1894, six companies reported making 
30,280 tons of lime; the next year eight companies made 38,720 
tons. 

Never in the major business category in Vermont, lime burn­
ing was most active from the turn of the century to the J 930s, 
reaching its peak in terms of kilns in operation in the I 920s. 
In 1900, the limestone quarries at Highgate and Swanton were 
among the oldest in the state, having been worked since the 
early part of the 1800s. The Highgate quarry was run by L. E. 
Felton and those at Swanton by J.P. Rich and W. P. Fonda. 
" All of these furnish the stone for extensive kilns in which lime 
is made" (Perkins 1900:32) . The State Geologist reported the 
following as constituting the lime industry in Vermont during 
19 I 8: Missisquoi Lime Works (Highgate Springs), Fonda Lime 
Kilns (Swanton), Swanton Lime Works, Champlain Valley 
Lime Corporation (Winooski), Green Mountain Lime Company 
(New Haven Junction), Brandon Lime and Marble Company 
(Leicester Junction), Vermont Marble Company (West Rut-
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7-(6. CIOst·«J> ••iew of the side draft wwt de.n'g11 ar the base ,,j one tJ/ Jh·e kiln ruins near New H<wt"u Junn ion. sl,owing tht· double arch <,f 
firebrick and si11gle support column i11 the midi/It. Vent hole 1od<1y is ,:hoked with collctpsed firebrick 1hat formerly lined 1l1e inside of the tall 
iron shl!IJ abo\•e it. 

land), and Pownal Lime C<Jmpany. oiably missing are the 
Amsden Grny Lime Company (Weathersfield) which shows up 
in the 1924 and 1926 reports. and the Vennonl Lime Products 
Company (Mount Tabor), which appears in no reports. By the 
L 930 report, only lime operations at Highgate Springs. Swan­
ton. Winooski. New Haven. Amsden. Rutland, and Pownal 
arc listed . That same year, the State Geologist wrote.: ··[n going 
over Vermont in order to examine the ledges or outcrops, one 
comes across many old lime kiJns of very s imple constn1ction 
and evidently used in o ld times for burning small quantities of 
limestone. Good limestone is not abundant in Vermont except 
in the vicin.ity of Lake Champlain on the western border. All 
of these primitive kilns have long s ince been abandoned, as 
,1ew a nd far more efficient furnaces and new machinery have 
been invented and become available. It has required only a 
small number of these lime works to supply a much greater 
need than formerly existed and, of course, with far better re­
sults" (Perkins 1930:259) . 

By 1935 quicklime was made only at Swanton, Fonda, and 
New Haven, and hydrated lime at Winooski and \Vest Rutland . 
Lime production varied during the seven years from 1929 to 
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1935 (Jacobs "Mineral Industries" 1937: 19): 

Year 

1929 
1930 
1931 
1932 
1933 
1934 
1935 

Short Tons 

43,923 
40,648 
31,218 
29,027 
30,753 
38.015 
44,599 

Value 

$362,169 
$3 19.108 
$236,508 
S 194,359 
$200.582 
$252,731 
S286.006 

Vermont Associated Lime Industries boug.h1 the quarries and 
kilns at Leicester Junction about 194 7, at Winooski Park in 
194&, and the Green Mountain Lime Company east of New 
Haven Junction in 1950. Whether a speculative venture or an 
honest attempt to consolidate the ind us1ry in Vennont so i( 
could operate more efficiently, the company soon came apa11. 
Operations at New Haven and Leicester Junction shut down in 
the e~rly 1950s. Those at Winooski Par!<. the last lime kilns 



to operate in the state, were sold in 1960 and closed altogether 
in 1971 (Carlisle 1975:13). 

At New Haven Junction, only a mile west of the ruins of 
the Green Mountain Lime Company's five lime kilns, the White 
Pigment Corporation (OMYA , Inc.) carries on a somewhat 
modern version of the 19th- and 20th-century lime-burning 
business. With sophisticated computer-controlled technology, 
calcium carbonate filler and extender is produced from lime­
stone that comes from a quarry near East Middlebury for paint, 
plastic, paper, and foodstuffs. Limestone is crushed at its Flor­
ence plant, about 10 miles north of Rutland , where production 
capacity is 500,000 tons of the fine powder per year. Average 
particle size for the different products ranges from 0.000001 
to 0.000021 inch in size, a very fine product similar to talcum 
powder. The beginnings of the company date to a time when 
lime and oil were mixed for whitewash and caulking. White 
Pigment is owned by Vermont Marble Company, itself a sub­
sidiary of Pluess-Staufer of Switzerland (James Stewart letter 
to author, Dec. 6, 1989). 

At Swanton village, limestone is still quarried and processed 
by Shelburne Limestone Corporation (since 1987), although 
hydrated lime is no longer made and the kilns have long s ince 
disappeared . Giant computer-controlled machines now produce 
various grades of crushed stone (Douglas "Swanton Limestone" 
1988:61 ). Only large circles on concrete platforms show where 
the tall kilns once burned lime. 

Lime Kilns Outside V ermont _______ _ 

Lime kilns of all makes, ages, and states of survival dot the 
entire New York-New England countryside, and wherever 
limestone is seen in hillside escarpments or highway cuts, there 
is probably a lime kiln ruin or remain nearby. Some noteworthy 
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7-17. Hydraulically operated draw gates ar 
the bouom of the lime kilns ar Winooski Park. 
When these gates were opened, the burned 
lime fell into waiting railroad cars below. 
What might have been a rotary kiln is in the 
background. 

ki ln ruins not far from Vermont are just across Lake Champlain 
in New York, about a mile south of the village of Chazy. Here 
stood the impressive ruins of a half-dozen early-20th-century 
lime kilns whose tall, rusted iron shells swayed and groaned 
in the lake-driven wind until they were toppled , leveled, and 
carted away for lakeside fill in the early 1980s. The property 
owner felt that an enlarged boat landing on the lake far out­
weighed the historical resource value of the s ite. Luckily, some 
measurements and photos along with a firebrick inventory were 
made only a year or two before. Point aux Roche, about five 
miles to the southeast, was known nationwide for high-quality 
limestone quarried here and burned for cement, but it is un­
known if there are any ki ln ruins or remains; the site has not 
been visited. 

At the New York end of the Champlain Bridge from Chimney 
Point is the Crown Point State Historic Park, site of the ruins 
of Fort St. Frederic where the French burned some lime during 
their I 8th-century occupation of this part of the country. In an 
open field about a mile south of the park's reception center 
and museum is the ruin of a more modern kiln where lime was 
burned for industrial interests at Port Henry. Remains of the 
railroad that ran from the kiln across shallow Bullwagga Bay 
to Port Henry are sti ll visible. When the State of New York 
acquired the kiln prope11y someone started demolishing the 
stack and managed to open the top half of the east wall before 
being stopped. That opening today exposes the colorful stone 
lining that would otherwise remain hidden to all (except the 
author, who braved spiders and bees' nests to crawl inside the 
kiln through its ground-level openings) . The remains of the 
charging ramp to the top of the kiln are visible j ust uphill of 
the ruin. 

Twenty-five miles west of Bennington is Bald Mountain, in 
the western part of Greenwich (Washington County), New 
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7- 18. Cr>lk<:ti(m of fircbrlcks lying 
<m the floor of the mai11 kiln b1,ildi11g m 

lVinQQski P(lr/.: after havi11g fallen 0111 
of 1)1e stacks abo\'t. 

York, the site of a large lime-burning complex. which staned 
burning lime as early as 1785. By 1849 there were 16 kilns in 
operation (N. Y. S1ate Agric11/r11ral Socieiy 1850:851). Three 
years later, under new ownership, IO new kilns were built . 
producing 160.000 barrels of lime a year (Johnson 1878:355). 
Two towering ruins were still standing when inspected in 1991. 

At Adams, Massachusetts, 10 miles south of Stamford, Ver­
mont. are the operating lime kilns of Pfizer, Inc. These tall. 
ancient-looking, but really modem concrete-wall kilns are gas­
fired units that burn a particular quality limestone for a special­
ized product. Lime made here is used in soil s tabilization. acid 
neutralization, and desulfuriz.ation of steel. Jc is also used in 
the treatment of industriaJ wastes and sewage and proved co be 

7- 19. Four<1ctiw,limekilns(bacl:.grmmd. 
riglu) ar Adam.v. MaJ.mchJ,stus, 

operme,t by Pffrrr, /11c. 
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a cure for an odoriferous problem at a ne-arby landfill. The 
better lime, called PCC. is used in sealants and plastics. papers, 
paints. rubber, and drywall compound and is so1d worldwide 
("Pl'izer Completes a Major Face Lift" Berkshire Eagle May 
14, 1991:D2). 

A few miles fa11her south in the town of Cheshire . the ruins 
of a spectacular multi-kiln plant s tand at the west end of the 
causeway near the south end o f Cheshire lake, at what was 
once known as f'arnums. This plant closed about the same time 
as the one at Winooski Park (and might have been owned by 
the same firm). yet much can still be learned about the te.ch­
nology of the industry from the abandoned machinery that is 
now inhabited by birds and animals . 


