


Historic Knight Foundry
A Center of Innovation in the Mother Lode

There was a time when the foothills of 
California bustled with activity. The 
lure of gold, copper and other trea-

sures sent men into the earth in droves, so 
that it often seemed there was more activity 
under the ground than at the surface.

Tools and machinery were needed to make 
the mining possible. Stamp mills, hoist 
works, pumps, ore cars, dredger buckets, 
rock crushers, and many other types of 
equipment had to be manufactured. If the 
mines were to operate, so must a foundry to 
cast the metal parts and a shop to machine 
them to final form. And this is where our 
story begins.
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Samuel Knight and crew circa 1895.

Patent drawing for water wheel with 
signatures.

Historic Knight Foundry, in Sutter Creek 
California, is believed to be the only 
remaining water powered foundry and 
machine shop in the United States. Origi-
nally formed as Campbell, Hall & Co., the 
foundry was established in 1873 to better 
fill the ever growing needs of the Mother 
Lode mines, and to produce the  patent-
ed Knight water wheel. Samuel Knight, 
a partner with Campbell and Hall at the 
beginning of their foundry venture, lat-
er bought them out with his new partner 
George Horne. Knight, a ship’s carpenter, 
had worked at mine construction sites in 
Calaveras and Amador counties, where 
he had begun to develop a more efficient 
water wheel.



The Knight Catalog of 1896 gives a brief 
history of Knight’s work:

“About 1866, Mr. Knight, in common with 
others, made water wheels entirely out of 
wood. The buckets were shaped like saw 
teeth, and wooden flanges covered the 
sides of the bucket to confine the water; 
a round nozzle was used and the general 
results  were considered at the time highly 
satisfactory.”
“The next step (1868) was to make a 
wooden water wheel with iron buckets, 
giving them a curve and discharging the 
water toward the center of the wheel, still 
using a round nozzle.”
“In 1870 a man named Colman patented 
a wheel which had a bucket shaped very 
much like that of the present Pelton Buck-
et, the stream splitting and curving off to 
each side. He for lack of means did not 
develop the idea.”
“Mr. Knight made several improvements 
in 1872 by using a curved iron bucket and 
having the discharge towards the center 
and to one side. Knight also found that the 
round nozzle did not fill general require-
ments. From these water wheels sprang 
the present Knight Wheel.”
“In 1875 the first wheel of present design 
was placed at the Lincoln Mine at Sutter 
Creek, and from that time various im-
provements have been made in the size and 
arrangement of the slits in the nozzle and 
shape of the buckets, until at this present 
time,

Cast iron pulley for a 
Sacramento ice plant 
ca. 1902.
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Mr. Knight is manufacturing a wheel that 
for general utility and economy, challenges 
competition.”

Over a number of years Knight’s work led 
to his patenting of a cast iron, high speed, 
water wheel which became the forerunner 
of the Pelton Wheel design.

The Knight Water Wheel catalogs of the 
1890s show that more than 300 wheels 
had been produced and were in wide use 
all over the western United States. It was 
claimed  that Knight wheels were being 
used to power over 2000 stamps in quartz 
mills. Knight also produced a water “mo-
tor” which was a small water wheel en-
closed in a cast iron housing, ready to be 
attached to a high pressure water source.

The Knight Wheel: A technological 
breakthrough in the Mother Lode.
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After 1883 the Knight Water Wheel expe-
rienced  heavy competition from the Pelton 
Water Wheel. Although Knight had been 
the acknowledged leader, Lester Pelton’s 
design was being tried in northern mines of 
the Mother Lode and some felt it was a bet-
ter design. In 1883 the Idaho mine in Grass 
Valley decided to settle the issue by invit-
ing Knight, Pelton and two other  wheel 
producers  to Grass Valley to conduct tests 
of comparable wheels. During these trials, 
Pelton’s  design proved the most efficient, 
winning the contract to supply wheels to 
the Idaho mine. The Pelton Water Wheel 
Company went on to become the leading 

producer of impulse-type wheels, eventual-
ly moving its operation to San Francisco.
In a special mining edition of April 1897, 
written by G.A. Carpenter, the Amador 
Record newspaper produced the following 
overview of the Knight operation at that 
time:
The mines of the surrounding district  are 
favored with one of the largest and best 
equipped foundry and machine shops in the 
state outside of San Francisco. The shop, 
located in Sutter Creek, is supplied with all 
the modern improvements  and appliances 
for handling heavy work, such as is used in 
the mines. They have lathes that swing 10 
feet in diameter, and a planer that takes in 
work 4 feet square and 16 feet long. Their 
rolls for sheet-iron work take in pieces 10 
feet long and are strong enough to roll any 
thickness of Steel plates, having hydraulic 
appliances  for handling them.

The works were started in 1873 on a small 
scale and have been gradually growing in 
size, until today the ground space which the 
works occupy, covers 16,658 square feet. 
The owners intend to erect, this  year, an-
other building for the purpose of manufac-
turing water wheel governors in connection 
with their water wheels, which have done 
so much to build their works. They have 
turned out this year the largest power plant 
in the United States. The first half  of the 
plant is now setting up at Ogden, Utah. The 
water wheels are made of  bronze and are 
58 inches in diameter, and will be coupled 
direct to 5 of the General Electric Com-
pany  750 kilowatt generators, and will 
develop when in operation, 6,000 horse-
power. The whole plant, when completed, 
is equal to 12,000 horsepower. The Pioneer 
Electric Company  of Ogden, Utah, intends 
to transmit their electricity to Salt Lake 
City for lighting and power purposes. Each 
wheel is provided with two 6 foot flywheels 
that weigh 8,000 pounds, and are encased 
in a steel casing with the wheel. The casing 
is secured to a concrete foundation. All the 
gates are worked by hydraulic   appliances 
as well as the nozzles, at the  switchboard. 
The speed is regulated by Knight & Co. 
mechanical and electric governors, which   
keep the 
speed at 
all times 
within 2 1/2 
percent of 
normal.
The Knight 
& Co. 
works, 
of Sutter 
Creek, have 
been run-
ning day 
and night 
for the past 
four

Power House at Og-
den, Utah as shown 
in the 1912 Knight 
Catalog.

Advertisement for Knight 
Wheel with governor.
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months on principally water wheel work, 
and have employed 44 hands during the 
summer month
S. N. Knight, the senior member of the 
firm, is an acknowledged  authority on 
water wheel power upon the Pacific 
Coast. It is he who first perfected and 
made practical the bucket wheel, and the 
other manufacturers, such as Pelton and 
Dodd wheels, were a modification and 
copy of the general plan of the Knight 
wheel. Today the wonderful power ob-
tained from these wheels has made possi-
ble cheap motive power on the lode, and 
the owners of the many hoisting works 
and mills owe to his genius a debt of 
gratitude. Mr. Knight has keen perceptive 
powers and is quick to see an advantage 
for the improvement of all mechanism. 
Consequently his inventive turn of mind 
has brought about great changes in the 
utility of mining machinery, mills, and 
hoist plants. His late product, the elec-
trical governor, which control the speed 
and regulates the supply of water on the 
immense Knight wheels, is a stride far in 
advance of all competitors. The Pioneer 
Electric Company at Ogden, Utah have 
introduced this late invention, and it is 

to Knight & Co. of Sutter Creek, that the 
industrial world will turn now for a new 
lesson in the science of motive power, as 
obtained from the agent, water.
L. Oettinger, a progressive young man, is 
the other member of the firm, a valuable 
help mate in the management of this large 
enterprise.
Knight continued to produce wheels into 
the early 20th century. Complete wheel 
and governor sets were supplied to some 
of the first hydroelectric plants in the 
western U.S., as discussed above. Others 
included were the White River project in 
Oregon and the Power, Transit and Light 
Company of Bakersfield.
Although it was no longer the prime pro-
ducer of water wheels, Knight & Co. con-
tinued to flourish in the late 19th Century 
and early 20th as an innovative manufac-
turer of mining equipment, hydraulically 
operated dredger buckets, dredger pumps, 
hydraulic engines, speed governors and 
hoisting works. Knight & Co. held U.S. 
patents for seven different machines de-
signed and produced in their shops.
At the turn of the century Knight beat 
out several other large manufacturers to 
supplySamuel Knight’s Water Motor

The Knight Dynamo 
motor as shown in 
the 1896 Knight Cat-
alog, This unit was in 
service at the Amador 
Electric Railway and 
Light Powerhouse in 
Sutter Creek.



6

large diameter dredger pumps for use in 
San  Francisco Bay, Seattle harbor and the 
Willamette and Columbia rivers.
Samuel Knight died in 1913 and over 
several years the business was acquired 
by long-time employees C.H. Norton 
and D.V. Ramazotti. Ramazotti operat-
ed the foundry until the late 1940s. One 
more piece of equipment was produced 
after Knight’s death for which the found-
ry would receive a patent. This was the 
Knight Scarifier developed in 1928. This 
machine was an early day road ripper for 
taking the heavy ruts out of dirt roads 
which developed from heavy use or wet 
weather. The Scarifier  was  sold nation-
wide with some being exported to Central 
and South America, and several going to 
Africa.
For the fifty years from the early 1900s 
to mid-1950s, the foundry not only con-
tinued producing mining equipment for 

the gold mines of the Mother Lode but, 
also became an important producer of 
machinery for the timber and lumber 
industries. Knight Foundry produced 
some of the original equipment installed 
in the saw mills of the central California 
foothills and later supplied replacement 
parts and repair facilities. Knight Foundry 
has counted most of the major lumber and 
timber operations in northern and central 

California  among its customers and, in  
more recent years, clay, sand, gravel and 
gold dredging operations. The foundry 
was taken over in the late 1940s by Mr. 
Herman Nelson, who operated the plant 
until his death in 1970.
From 1970 to 1991, in addition to sup-
plying  new and replacement equipment 
to the mining and timber industries, it 
produced machine parts for other man-
ufacturers of pumps and agricultural  
equipment. It also produced reproduction  
architectural iron work for the California  
state capitol restoration and restoration 
projects in Old Sacramento. During this 
period the foundry was owned and operat-
ed by Carl W. Borgh.

Water-powered 
machine shop in full 
operation.

Samuel Knight with 30-inch 2000hp dredging 
pump built for the port of Portland, Oregon.
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Sutter Creek:
Always a Foundry Town

Sutter Creek has always been a found-
ry town. The first foundry in Sutter 
Creek was operated by Coffin, Hitch-

ings & Co. and was part of the Amador No. 
2 stamp mill operation located on Spanish 
Street.
By mid 1854 the foundry had moved up the 
creek several hundred yards and was oper-
ated by Frank Tibbits, previously the super-
intendent at the Lincoln mine. This foundry 
was located at the intersection of
Highway 49 and Badger Street, formerly 
known as Foundry Street. It appears there 
was a real need for the services provided 
at the Tibbits’ Foundry, as he rapidly ex-
panded the scope and products of his plant. 
Tibbits died in 1869 and the works were 
sold to S.S. Mannon. At some point
Mannon’s became Donnelly’s Foundry.
Donnelly’s Foundry survived into the early 
1890s until after Donnelly’s death. Another 
significant early foundry, Fuller and McAd-
am, operated on the west end of Eureka 
Street where the City parking lot is located 
today.
Other foundries developed in the Mother 
Lode at about this same time. One of the 
earliest was D.C. Demarest’s Angels Iron 
Works in Altaville, near Angels Camp. Es-
tablished in 1854 the foundry continues to 
operate today as California Electric Steel. 
It is the oldest operating foundry west of 
the Mississippi. Other foundries grew up in 
Sonora, Placerville, Grass Valley, Nevada 
City and Downieville. Larger foundries and 
equipment producers such as Joshua Hendy 
Machine Works, the Union Iron Works and 
Risdon Iron Works were established in San 
Francisco.

Donnelly’s Foundry: Workers display their 
wheel design (right), nozzle (center), and 
large wheel (left background).

The Sutter Creek Foundry. Hutchuings Cali-
fornia Magazine, 1871.
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Samuel N. Knight (1838-1913)

Samuel N. Knight was born in Bruns-
wick, Maine. He was apprenticed as 
a ship’s carpenter at age 14. Upon 

completing his journeyman training he left 
Maine and that trade to work in Florida 
in a machine shop. In the early 1860s, at 
the start of the Civil War, Knight returned 
to the Boston area and shortly thereafter 
booked sea passage to California aboard 
the Garibaldi. He arrived in San Francis-
co in 1863 after spending five months at 
sea and eventually made his way to the 
mines in Calaveras County. He worked as 
a millwright constructing mine structures 
and over time moved to Butte City, then 
Jackson and later to Sutter Creek.
One project he took on for the new coun-
ty of Amador was the construction of 
wooden bridge over Sutter Creek to carry 
the increasing wagon traffic on the north-
south road, now Highway 49.
Knight had been called on to build a 
number of large- diameter wooden water 
wheels for the mines of the area, but these 
proved to be unsatisfactory for California 
conditions. Knight experimented with 
high-pressure wheels and eventually pat-

ented his design in the early 1870s.
Samuel Knight died of pneumonia in 1913 
and was buried at Sutter Creek. He left a 
portion of his estate to his sister in Maine, 
but a major portion of the foundry opera-
tion was left to the employees.

Prototype self-pro-
pelled rock crusher 
for surfacing roads, 
S.N. Knight at the 
wheel.

S. N. Knight shown with 6-foot diameter pump 
impellor for a San Francisco dredger pump.
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Knight Foundry Today

Knight Foundry Today has come 
back from over 20 years of closure 
and disrepair.  The windows had 

fallen out and were replaced by plywood, 
the roofs leaked, the buildings slanted.  
Hope of bringing the Foundry back as a 
historic site was gone as the last nonprofit 
group disbanded in 2015. No one thought 
the Foundry would open again.  In 2016, 
Robin Peters and Tim Murphy, Sutter Creek 
City Council members,  started negotia-
tions with the Foundry owner that ended 
in a signed agreement in the very last days 
of 2016.  The owner agreed to donate the 
property and the buildings to the city but 
wanted $350,000 for the historic contents 
by April 15, 2017.  Any funds not paid by 
April 15 was subject to a 10 percent inter-
est charge. Fund raising for the $350,000 
started immediately.
Council members Robin Peters and Josie 
Cadieux-Faillers and a few others arranged 
to start a non-profit group, Knight Foundry 
Alliance, under the umbrella of the Ama-
dor Community Foundation.  The city had 
some funds in an account for the Knight 
Foundry that allowed the first fund rais-
ing efforts to begin.  By March, 40 plus 
volunteers had done a massive clean up of 
the site which allowed the first of several  
open houses for the public.  There was no 
charge but donations were accepted.  That 
first open house $12,000 was donated!  The 
fundraising continued to go so well that the 
whole purchase amount was paid in April!  
Everyone who has done any work for the 
Knight Foundry Alliance from board mem-
bers on down is a volunteer.  The Amador 
Sawmill Assn. machine tool restoration 
group led volunteer activities and is now 
working as part of KFA.  The Ledger Dis-
patch and Jackson Rancheria funded re-

printing of this booklet. The ASME plaque 
has been stored in the Foundry since 1995 
and is being rededicated. The Native Sons 
plaque is new, remembering their mem-
bers who worked at the Foundry and their 

$50,000 donation to the purchase of the 
site.
Much remains to be done. Grants and 
other funding is needed to fire sprinkler 
the buildings, to stabilize the buildings 
and refurbish the furnaces. Many look to a 
rebirth of  Industrial History Living Work-
shops that were started in the early 90’s by 
Ed Arata and Robin Peters and the Historic 
Knight & Co. Hands-on Educational pro-
grams for High School students and young-
er student tours are in the works.
Finally, it appears that the future of the 
Knight Foundry as a significant Gold Rush 
historical sight is secured.

Board members of 
the Knight Foundry 
Alliance in 2017.
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The History And Heritage Program of ASME
Since the invention of the wheel, mechani-
cal innovation has critically influenced the 
development of civilization and industry as 
well as public welfare, safety and comfort. 
Through its History and Heritage program, 
the American Society of Mechanical En-
gineers (ASME) encourages public under-
standing of mechanical engineering, fosters 
the preservation of this heritage and helps 
engineers become more involved in all 
aspects of history.
In 1971 ASME formed a History and Her-
itage Committee composed of mechanical 
engineers and historians of technology.  
This Committee is charged with examining, 
recording and acknowledging mechanical 
engineering achievements of particular sig-
nificance.  For further information, please 
visit http://www.asme.org

Landmark Designations
There are many aspects of ASME’s History 
and Heritage activities, one of which is the 
landmarks program.  Since the History and 
Heritage Program began, 265 artifacts have 
been designated throughout the world as 
historic mechanical engineering landmarks, 

heritage collections or heritage sites.  Each 
represents a progressive step in the evo-
lution of mechanical engineering and its 
significance to society in general.
The Landmarks Program illuminates our 
technological heritage and encourages 
the preservation of historically important 
works.  It provides an annotated roster for 
engineers, students, educators, historians 
and travelers.  It also provides reminders of 
where we have been and where we are go-
ing along the divergent paths of discovery.  

About ASME
ASME helps the global engineering com-
munity develop solutions to real world 
challenges. ASME, founded in 1880, is a 
not-for-profit professional organization that 
enables collaboration, knowledge sharing 
and skill development across all engineer-
ing disciplines, while promoting the vital 
role of the engineer in society. ASME codes 
and standards, publications, conferences, 
continuing education and professional de-
velopment programs provide a foundation 
for advancing technical knowledge and a 
safer world.

National Historic Mechanical Engineering Landmark

Knight Foundry, Established 1873
This is one of the nation’s earliest foundry-machine shops remaining in operation 
and one of the very few water powered. It was founded by Samuel N. Knight (1838-
1913) to manufacture machinery for the gold mines of the region. Knight was one 
of several inventors experimenting  with impulse turbines to exploit the area’s high-
head water power for driving hoists, ore stamps, and other mining machinery. He 
patented an efficient “water wheel” that came to dominate the field prior to the in-
troduction of the Pelton turbine in the mid-1880s. Knight turbines drive most of the 
machinery here.
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Native Sons of the Golden West – Landmarks History
In 1886, at the 9th Grand Parlor of the 
Native Sons of the Golden West, for 
the first time in its history, the Native 
Sons undertook an effort to erect its first 
monument to a significant historical fig-
ure, General A.M. Winn, founder of the 
Native Sons.  The monument was erect-
ed and dedicated Thanksgiving, 1888.  
This was followed by many other mon-
uments, including the Marshall Monu-
ment in 1890 (Coloma) which was the 
first California State Monument and the 
California Admission Day Monument in 
1897 (San Francisco). 
It was not until 1903, that the Native 
Sons of the Golden West Grand Parlor 
formed the Historical Landmarks Com-
mittee.  This committee later morphed 
into the Landmarks Committee, and 

as of last year Native Sons California 
History Board is responsible for the 
placement of over 1,350 cornerstones, 
monuments, plaques, tablets, statues, 
flagpoles, trees and even a stained-glass 
window (Mare Island Chapel) through-
out California.  The first plaque dedi-
cated solely by the Native Sons was the 
Monterey Custom House in 1905, and 
in which Native Sons had expended 
significant financial and political capital 
preserving and restoring.  The Commit-
tee even placed plaques in Hawaii at 
the U.S.S. Arizona, and Spain over the 
years!
The Knight Foundry plaque marks the 
10th plaque of the 141st year of the Na-
tive Sons of the Golden West.
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President Amador #17, Scott Fritz

ASME OFFICERS
Charla K. Wise., President
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Corresponding Members
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Marco Ceccarelli
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Thank You
Ledger Dispatch and Jackson Rancheria

Saturday, March 10, 2018

Knight Foundry Special Event
Historic Plaque Redesignation Ceremony
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