The Ueberroth Zinc Mine – Friedensville, Pa.
The President Pumping Engine and its Cornish Engine House
Executive Summary
The President Pumping Engine (1872-1900) was described at the
time as the largest steam driven stationary pumping engine ever built
and it was housed in a traditional Cornish style engine house at the
Ueberroth Mine in Friedensville, Upper Saucon Township. This report
makes the case for preservation of the existing pumping engine house
ruins and its’ surrounding landscape. The preservation case relies on
five principal conclusions:
1. The Ueberroth Mine and adjacent associated mines are a
location of significance to North American mining history
as this was the location of the first Cornish pumping
engine built in the United States (a relocation) and of the
ore source representing the first fully successful zinc
manufacturing in the United States. Further the engine
house ruins located at the Ueberroth Mine are the
remnants of the largest stationary single-cylinder steam
driven pumping engine in the Western Hemisphere and,
arguably, the largest in the world when the factors of
cylinder size, physical scale, horsepower, and water
volume movement capacity are considered in
combination. With the inclusion of flywheels in the
description of the engine, it was clearly the largest single
cylinder rotative stationary steam engine ever
constructed. Further, the iconic and unique architectural
character of the engine house ruins that held this
equipment represents a key transition point in the
technological evolution of pumping technology in North
America;
2. The engine house ruins are also a landmark of
significance in the history of mechanical engineering
given the size and features of the President Engine and
the importance of Cornish and Cornish transitional style

1

pumping systems in both the mining and waterworks
industries;
3. Based on research conducted to date, the unique engine
house ruins in Friedensville are the only known extant
example of a Cornish style pumping engine house in the
Western Hemisphere apart from a few examples in
central Mexico (some of which are preserved as museum
properties). In Australia, South Africa and New Zealand,
Cornish style engine houses have been preserved and, in
some cases, restored as part of the historic memory of
the proud mining heritage in these countries. In West
Devon and Cornwall in the United Kingdom, Cornish
style engine houses are an iconic symbol and key
component of a UNESCO World Heritage Landscape;
4. The Cornish American diaspora in the United States is
tied to the mining industry and the key developmental
role that Cornish engineers and skilled miners played in
this industry, particularly, non-ferrous mining. Based on
the reasons cited in 1 through 3 above and the key role
Cornish engineers played in the development of The
President and, generally, the five Friedensville Mines
(consisting of the Ueberroth, Old Hartman, New
Hartman, Tri-Corner/Triangle and Correll/Saucon
mines), The President engine house ruins and its
surroundings are of great interest to Cornish Americans,
particularly as these structures are widely recognized as
emblematic of their cultural heritage;
5. The engine house location is highly scenic, and the
storied history of The President pump and its ruins
greatly enhance the site. It is the only significant surface
remains of the significant mining industry in the
Friedensville area during the 19th century, however,
other secondary remnants within the encompassing
Ueberroth Zine Mine Historic District offer an
extraordinary opportunity to create a heritage preserve
and trail. Finally, this mining history, along with mines
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in New Jersey, represent the earliest developments in
zinc extraction and processing in North America. While
not as popularly recognized as other base metals, zinc is,
globally, the fourth most common metal in use (following
iron, aluminum, and copper).
Overview
A rich zinc ore deposit in the dolomite limestone of Saucon Valley
was discovered in 1845. In 1853, a predecessor company to the Lehigh
Zinc Company was formed to extract and smelt this primary material.
This deposit was discovered near the village of Friedensville, about 5
miles south of Bethlehem, Pa in Upper Saucon Township. The mine was
named after the farmer, Jacob Ueberroth, on whose property the ore
deposit was initially found. The Lehigh Zinc Company in the early 1860s
was the largest industrial business in the Bethlehem area. Their supply
chain involved taking zinc ore mined in Friedensville and moving it to
South Bethlehem where the ore was converted into oxides and metallic
zinc at their state-of-the-art smelting mill. Oxides were used for paint
pigments and the metallic zinc was used for brass production and
galvanizing iron.1
The mines in Friedensville were very wet, some have described
them as the wettest mines in North America, and a series of increasingly
larger pumps were erected to cope with this problem. As the mine
contained a very rich ore seam, the Lehigh Zinc Company was willing to
explore increasingly expensive solutions in order to keep the mines
open. By 1869, three different engines were being used to clear the
mines of water (including one 50-inch Cornish “Bull” pump designed by
the Company engineer which was relocated from closed copper mines
near Valley Forge, Pa). 2In 1868, the Company’s engineer, John West
from Cornwall in the United Kingdom and previously employed in the
Chester and Montgomery County, Pa area copper mines, was
commissioned to design an engine capable of pumping 12,000
gallons/minute from a depth of 300 feet. 3Cornwall had been an
important copper and tin mining region since prehistoric times and,
during the industrial revolution, a focal point for many mining
engineering advances. His solution was a Cornish derivative style pump
that commenced operation in 1872, operated continuously until 1876
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and then intermittently until early 1890s. 4 The high cost of production,
largely driven by the cost associated with removing the water, and
increased competition from more accessible New Jersey sources
resulted in this mine being permanently shut down by 1893 (in the
1950s, a new Friedensville mine was opened by the New Jersey Zinc
Company which operated until 1983). 5The Ueberroth Mine and other
adjacent mines were the property of New Jersey Zinc Company (NJZ)
until the mines closed. The was property purchased in 1984 by the
Stabler Land Company for general development purposes. The Stabler
lands (755 acres) are now owned by Lehigh University having received
them as part of an estate grant. Lehigh University is now executing a
development strategy for these properties.
Appendix F provides an excellent summary of the water problems
which plagued the Friedensville mines during the 19th century.
The remains of the massive pump which provided water control
for the mine consist of the stone walls of the engine house structure, the
cylinder platform and pump shaft and they are located on the south
west corner of Old Bethlehem Pike and Center Valley Parkway in
Friedensville, Upper Saucon Township.
The Cornish Pumping Engine in Friedensville
The Cornish derivative style pumping engine in Friedensville was
described in the news articles of the time as the largest pumping engine
in the world.6 The following description of the equipment is from the
“History of Lehigh County” published in 1884:
Various, pumping engines were introduced from time to time,
but none that was equal to the work assigned to it until 1872, when
“The President”, a mammoth engine was erected and put in
operation and which realized in a full measure the expectations
of the Company, as it easily and speedily rid the mines of water.
As this is the largest engine in the world, a description of it may not
be uninteresting.
It is a vertical condensing engine, ten feet stroke, with a cylinder of
cast iron one hundred and ten inches in diameter, and weighing
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forty tons. It has two flywheels thirty five feet in diameter, weighing
ninety-two tons apiece, four walking beams weighing twenty-four
tons apiece, twenty-six other pieces weighing over seven tons apiece,
while the nut, made of steel, which secures the piston rod to the
cross-head, weighs eleven hundred pounds. The total weight of the
engine is six hundred and sixty-seven tons. Sixteen boilers supply the
steam for it, it has three thousand three hundred horse-power, and
is capable of raising seventeen thousand gallons of water per
minute from a depth of two hundred and twenty feet.7
The pump engine was built at Merrick & Sons’ Southwark
Foundry in Philadelphia, although much of the casting was
subcontracted to Lazell, Perkins & Company of Bridgewater, Mass (this
facility’s remains are now in that city’s Iron Works Park). The pumps,
boilers and mountings were subject to a separate contract with I.P.
Morris & Co., another well-known Philadelphia iron foundry. 8 Both
Merrick and Morris represented leading manufacturers at the time.
Merrick had built the “West” and “East” beam engines at the Chesapeake
and Delaware Canal lift-wheel pumping plant in the 1850s.9It is
interesting to note that the Morris machine shop site was the location of
an industrial archeology survey in 2011 as part of a rescue effort in
advance of a highway expansion.
The contract and specifications for the engine still exist in the
Moravian Church Archives. The contract specifications are quite
detailed (26 handwritten pages) and indicate that Lehigh Zinc’s
engineer provided the basic “Cornish Pattern” design for all the pump
engine elements. The contract itself was issued on a unit price basis at a
rate of 8 cents per pound. Lehigh Zinc’s engineer was responsible for
verifying the final weight of the equipment pieces. The total end cost of
the pump engine was $106,256. 10When the large shafts were delivered
by the Philadelphia & Reading Railroad (to the Bethlehem Depot), each
weighed 16,412 pounds and attracted a crowd and newspaper coverage
as a span of eighteen mules and an oversized wagon were used to
successfully deliver each of them to the mine construction site. The
largest single piece loads were the walking beams which required 42
mules to haul each one over South Mountain. A special wagon was built,
we believe in Center Valley, to ship these equipment pieces. The rear
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wheels of the wagon were fitted with special brake shoes which were
used in going down the Mountain.11
Appendix E is a transcription of the contract between Lehigh Zinc
Company and Merrick & Sons and the technical specifications prepared
by John West, documents now held in the Moravian Church Archives.
We do not have the original drawings of the engine, however, the Plate
10 series in this study are a set of drawings prepared by a Lafayette
engineering student in 1874 which were likely prepared from original
drawings. We understand that the original existed as recently as the
shutdown of the New Jersey Zinc plant in 1983 and, hopefully, some day
they will be recovered.
In advance of the installation of cylinder in the engine house, the
Company held a banquet within the cylinder of the pump. 12 The
President was a derivative Cornish design with the interesting feature
that the beams (or “bobs”) were of a latticework design as opposed to
solid cast iron normally employed on most Cornish beam engines. The
latticework design was an innovation introduced by the famous Cornish
designer William West, the uncle of John West who is designed The
President. William West worked closely with Harvey & Company,
located in Hayle, Cornwall, the leading Cornish beam engine
manufacturer. This latticework beam design was also used in the
famous Cruquius pump and in a number of other European mine and
waterworks applications. 13 Plate 7 is a photograph showing a large
(90”) Cornish engine cylinder laying on its side prior to installation.
One later newspaper report states the total cost of the
Friedensville pumping engine project was about $1,500,000, an
enormous sum at the time.14
Benjamin Webster, the president of the Lehigh Zinc Company,
officiated at the pump’s dedication on January 19, 1872. Also attending
were major shareholders, representatives of the manufacturers and
local political and community leaders. In his opening address, Webster
prosaically waxed:
“This is the engine which is destined to become famous as is the
house that Jack built; …the engine that can lift 52,800,000 pounds,
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or 26400 tons, one foot high in one minute of time, with the majestic
ease and consciousness of power with which an elephant lifts a
straw; the engine that can raise 12,000 gallons of water per minute,
from a depth of three hundred feet, which works, day and night,
without rest, and whose influence is a mighty one towards
transforming the subterranean haunts of Kobalt and gnome, where,
from times Silurian, these spirits have sported undisturbed in the
ice-cold sea, that noiselessly washes the shores of their crystal
kingdom”.15
The name of the pumping engine, The President, is said to have
been in honor of President U.S. Grant who had been invited to officiate
at the dedication ceremony but failed to arrive. At the start-up
ceremonies: A large number of prominent stockholders of the company,
by invitation of the President, Mr. B. C. Webster, assembled on January 19,
at the extensive building in which had been erected Mr. West’s mammoth
engine. Mr. West, at a given signal from Mr. Webster, put on steam, and
with a few premonitory puffs, as if taking a heavy breath, the huge
monster was in motion; and it was a most beautiful motion, with a
vibration or a jar. In the words of a gentleman, whose logic was better
than his language, “she went like grease”. When the engine had got well
under way, President Webster broke a bottle of wine on one of the walking
beams and christened it “The President” in honor of the chief magistrate
of our country and as a fitting name for an engine which is chief of all
engines in power. Legend has two primary variants on why Grant failed
to show up. One story is that there was a mix up in the invitation
process. The more dramatic story is that the President was waylaid at a
Bucks County tavern (alternatively Doylestown and Trumbauersville)
with an old Civil War buddy and, as a consequence, wasn’t up to the
journey to Friedensville on the following morning. 16My newspaper
research has uncovered that General Grant (as he was sometimes
referred to) held a reception at the White House on the night of January
18th and attended a party in Washington at the home of Columbus
Delano, the Secretary of the Interior, on the night of January 19th and
there is no record of his leaving Washington during this time period.
The President and Mrs. Grant were in Philadelphia earlier in January for
the President, along with other officials, to attend a reception at the
Commercial Exchange, but they returned to Washington on January 7th.
President Grant stayed at the home of Adolph Borie, a close friend who
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lived in Philadelphia (later in the month, Mr. Borie did attend The
President dedication ceremony).17Thus, we can consign these stories to
the category of myths and legends. As an aside, 1872 was an election
year so there would have been some incentive for him to have been “out
and about” at events such as this which marked the progress the
Country was making in developing the industrial arts. President Grant
returned to Pennsylvania in May 1872 to open the Centennial
Exposition in Philadelphia by turning a crank, along with Emperor
Pedro of Brazil, of the large Corliss engine which powered the
Machinery Hall.
Appendices A and C provide excellent technical descriptions of
The President engine. Plate series 8 and Plate 9 are drawings of the
engine as presented in the engine house and include a description of the
key engine parts.
Friedensville Pumping Engine’s Operational History
Engineering journals, local histories and newspaper articles at the
time consistently refer to The President as the largest stationary
pumping engine in the world. This moniker was used throughout the
engine’s history until it was finally scraped in 1900. While it was
officially designated The President, other applied epitaphs were
“mammoth” and “monster” (more on that below). One newspaper
article in 1875 states, without further attribution, that there was one
larger engine in Germany, but the writer believes that the article was
referring to the Cruquius pumping station in Holland. 18
Roger Lescohier, an expert on Cornish Pumps, as used in the
California gold mines, provides this description of the machine’s
character: “The Cornish Pump was an outlandish device, huge, awkward,
expensive to install, very complex and requiring constant inspection and
maintenance. Its only redeeming virtue was its ability to remove
substantial quantities of water from the deepest recesses of a mine – from
a depth of half a mile or more – and to do so steadily and imperturbably
for years on end; not infrequently for more than 40 years”. 19
Against this standard, The President performed admirably which
is a credit to its design, construction, and its operators. The individuals
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hired to operate The President, like the designer and the erector, were
Cornishmen. 20 Appendices B and D provide interesting descriptions of
The President in operation and the workings of the mines during the
1870s and Plates 13, 14 and 15 show photographs of The President and
the Ueberroth Mine during the same period. Plates 25 through 29 are
various maps of the Friedensville mines during their 19th century
operations.
On the day of The President’s dedication in 1872, the engine was
bravely started up and “…the engine kept running for about half an hour
and worked in a smooth and easy manner that surprised all”.21
By all reports, the engine and pump operated extremely well in
the early years of operation. In June 1874, the engine’s crank broke and
it took several days for it to be repaired and there was concern that the
mines would fill with water. This was one time that the President was
referred to as a “monster”. 22
Although The President operated well, the operating costs were
reported to cost a “fortune” every year, mainly related to coal
consumption, and, because of this and other factors, the mine was not
competitive compared to other sources and operations were suspended
on Saturday October 28, 1876. 23 The Engineering and Mining Journal
reported at the time, under the tag line – The End of the President’s Term
– the following [in part]: By Tuesday morning the water level had risen
100 feet and about 2 feet every day since. It must have reached a level
where it could begin its travels, and doubtless the ancient wells of
Limeport, seven miles off, will soon rejoice as in days of old”. 24 While it
has been frequently reported that the area farmers were much incensed
at The President since, when operating, wells and streams in the region
began to run dry, it is interesting that, when not operating, at least one
miller was unhappy since the water level in the creek that received The
President’s discharge lowered and, thus, substantially cut his wheat
grinding production.25
After this time, The President only operated intermittently when
efforts were made to restart the Friedensville mine. In 1881, one of the
owners of the Correll Mine, a mine near the Ueberroth Mine in
Friedensville, purchased the mining assets of Lehigh Zinc and unified
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them under the name “Friedensville Zinc Company”. About 1877,
Captain John Eudy, also a Cornishman, became superintendent of the
Correll Mine and, in turn, assumed this position with Friedensville
Zinc.26 He reported in 1883 that new shafts were being dug at a depth of
about 400 feet and that the plan was to move one of John West’s
pumping engines installed prior to The President to the new shaft
location (the New Hartman Mine). This new shaft offered the prospect
of lowering production costs.27 By February 1884, Captain Eudy was
addressing water issues in the mines by using two new steam pumps
with The President being kept in operational condition as a backup
pump.28Later that year, in May, The President was restarted, but was
soon experiencing difficulty removing the water from the mine pit when
operating at 8 revolutions per minute (near its design basis of 7
revolutions). Captain Eudy was reluctant to increase this operating
range but resorted to doing so as necessary.29
Despite the high production costs in Friedensville, the high quality
of the ore was much prized which justified the occasional operation of
the mines.30 From reports at the time, the ore seems to have been
uniquely suited to the manufacture of brass for use in the armaments
industry, particularly, bullet cartridges. 31 For this purpose, in 1886, the
mine owner made a successful business trip to Europe where he was
able to secure a sizable contract from the British government for spelter
ore to use for armaments manufacture. This contract justified the
construction of a condensing and separating plant to produce oxide at
the New Hartman mine. During this period, The President pump was
operating, sometimes at above its design basis of 7 revolutions per
minute, to handle the water flow.32We do have one description of the
President in operational mode (from January 1885):
“The engine works with a smoothness that is astonishing, and there is not
the slightest jar observable in any of its parts in the engine-house.
Previous to March last [1884] it had been idle for a period of 7 ½ years.
Since then it has been run day and night without a hitch. Twenty-eight
tons of buckwheat coal are consumed by the boilers every day. The engine,
as it is generally run, makes 7 revolutions per minute, but the speed can be
increased to 14 revolutions. The driving wheels are 35 feet in diameter,
and weight 40 tons each. The sweep rod is 40 feet long, the cylinder 110
inches in diameter, with a 10-foot stroke.”33
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The President was shut down for a period in 1885, although it was
restarted in July of that year as a pilot demonstration for the
Philadelphia water commission who were considering the practicability
of running pipelines from Friedensville to Philadelphia for water supply.
This project never proceeded beyond a feasibility study.34 Likewise, two
Lehigh students, in 1888 and 1894, prepared recommendations for the
Bethlehem (and in the 1894 thesis, also Allentown) water authorities to
pump the water from the Friedensville mine over South Mountain to a
reservoir to be constructed on South Mountain and, from there, through
gravity to serve as municipal water supply. Both students reference a
water analysis performed by the renowned Professor William Chandler
of Lehigh that indicated that the water was safe for human consumption
(this analysis was performed previously for the Philadelphia study). The
students determined the total capital cost of such a project to be
$200,000 - $250,000; one student took it a step further and suggested
that this would represent a fifty percent reduction to the two
municipalities existing pumping costs.35 Another student, in 1891,
suggested that Philadelphia revisit the feasibly of pumping water from
the Friedensville mines.36 Interestingly, none of these students
suggested that The President pump be repurposed for these proposed
municipal water ventures. There is an indication from the written
record that these proposals did move beyond student musings within
the ivied walls of Lehigh as officers of Osgood & Co., the zinc mine’s
holding company, met in 1895 with South Bethlehem’s water company
concerning the potential purchase of water from the Friedensville
mines.37
The President was again operating in 1890, but now it was often
referred to as a “monster machine” as it was accused of pumping dry by
underground drainage “every pit, spring and small stream within a radius
of five miles”. 38Other reports starting from the 1880’s indicate that The
President was developing problems “below the water line” and it was
becoming increasingly difficult to properly maintain. 39The problems
were no doubt exacerbated by the loss of skilled Cornish engineers and
operators who had moved on to greener mining pastures in the West. 40
By 1890, the Ueberroth mine was no longer being worked and The
President was being used to lower the water in the other, still active,
mine works.41Late in 1891, James Eudy assumed the role of mine
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superintendent following the retirement of his father, Captain John
Eudy.42
One interesting development from the period when The President
was operating in 1891 was the discovery of the body of man who
disappeared in 1888 in the bottom of the mine pit (water removal
having drained the pit dry). His death was ruled accidental. His body
was identified through the house keys found in his pants pocket.43
In 1893, all mining activities in the Friedensville area ceased;
economic competitiveness issues coupled with the economic
depression, which commenced in that year, sealed the fate of these
mines until the second half of the 20th century. The last reported time
that The President pumping engine operated was 1891.44 One of the
engine’s latticework beams broke and a decision was made not to incur
the expense of replacing it with a new or repaired casting.45Despite
various alternative efforts to remove water from the mines, a
newspaper article from 1894 stated that “…the large engine “President”
is probably the only instrument capable of coming up to expectations”.46
Hopes rose high in 1897 and early 1898 when efforts were made
to raise capital in Europe to restart the Friedensville mine.47 The key
“selling factor” in restarting mining in Friedensville continued to be the
quality of the ore.48These efforts were unsuccessful, and the mine
remained shuttered. The mine superintendent, James Eudy, prepared to
leave the area and join the Klondike gold rush.49 Whether he went or not
is not clear, but by November 1898 he was back at the mines running
tests on the amount of zinc ore remaining in the mines.50In 1899 it was
reported that The President was for sale and that the mine would
probably be permanently abandoned. 51James Eudy was in charge of
collecting bids to scrap The President.52
Friedensville Pumping Engine’s Demise
In March 1900, it was reported that The President was sold to
Philadelphia based scrap dealers for $3,500 and the work of “reducing
the monster into junk” had started. 53The parts were lowered by
machinery and broken up using dynamite. This demolition project
lasted into the late Summer as a report from August 1900 indicates that
12

a construction accident occurred at the site which cost the demolition
firm “many hundreds of dollars” (no injuries were reported). 54A local
building company bought the Georgia pine lumber from the engine
house and reused this material for home construction in Emmaus. 55In
1901, the steam boilers were removed from the site to South Bethlehem
by the New Jersey Zinc Company (now the owners of the Friedensville
mine). The plan was to reuse these equipment pieces at other New
Jersey Zinc mines. 56
Crowds came out to view the boilers being hauled over South
Mountain (the boilers were 30 feet long weighing 8,000 pounds). Over
the years, many people had come from all over the world to see The
President. Newspapers as far away as Sacramento, California and the
South Australia reported on The President’s progress, its start-ups, and
shutdowns, but always described it as an engineering marvel.57 Perhaps
the most significant testimonial came from John Kraft, the Chief
Engineer of SA John Cockerill, the Belgian conglomerate which at the
time (1876) was one of the largest industrial enterprises in Europe. As
related many years later by former Lehigh Zinc Company mining
engineer, F. Clerc, John Kraft, when visiting the mine and viewing The
President in operation, made the following observation: “It is a triumph
of the rotative system as applied to a mine pump. I could not believe it
would run so smoothly, if I had not seen it. It is worth coming across the
Atlantic to see it.” Similarly, the following statement, from a local 1894
newspaper article, is typical: “It is a rare sight to witness so monstrous a
piece of machinery as the “President”. It was especially designed for its
work by John West, of Reading, and constructed by a Philadelphia firm. It
was made many years ago, and has excited the wonder and admiration of
mechanics ever since”.58
As noted above, mining did not resume in the area until 1946
when New Jersey Zinc embarked on a major capital project to restart
mining in the area. In terms of the broader story concerning the use of
Cornish pumping engines in mines, by 1900, their use was being rapidly
faded out due to the introduction of high-pressure electric motor-driven
pumps.59
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The President’s Boiler System
Compared to the engine, we have very little information on The
President’s boiler system. We know from photographs and
contemporary maps that the boiler house was a large building adjacent
to the engine house facing Old Bethlehem Pike. It appears that it was a
stone and wood structure with three gabled roofs. We know from
photographic evidence that the wall facing the engine house was stone
as was at least a portion of the side walls. There is not clearly defined
above ground evidence remaining of the boiler house. From records in
Moravian Church Archives which includes a list of boiler parts, we can
conclude that the boilers were nested in pairs and had brick fireboxes
under the single cylinder steam drums and were tied together with a
30” header pipe that entered the engine house directly above the arched
cylinder door. There is a brick encased flue duct below ground
extending to the engine house on left hand side when facing the engine
house (was visible on surface, but now buried) and it is likely that there
is a similar flue duct extending to the chimney on the other side of the
arched doorway. There is evidence in photographs and outline drawings
of the boiler house that it was extended in size during its’ operational
period. See also Plates 14, 25 and 26.60
Drinker provides the following brief description in 1871, about six
months prior to The President start-up: The steam is to be supplied by
sixteen boilers, each 50 feet long, 36 inches in diameter, and built of 516ths iron. Later reports, from the period when the mines (now owned
by the Friedensville Zinc Company) were for sale indicate that The
President had 22 boilers (not 16) of which 20 were in service at any one
time with 2 boilers (one set) continuously out of service to be descaled.
The hardness of the water required the dedication of a crew to this
purpose. 61 When fully operating The President consumed about 800
tons of “buckwheat” coal a month; slag piles remain on the Ueberroth
Mine site to NE of the engine house. 62
It had long been rumored that one of The President’s steam drums
ended up in the basement of the former Buehler Furniture Company on
Front Street in Allentown. This made sense in that we know that New
Jersey Zinc redeployed the steam drums and moved them off the
property in 1901, the same year that the Buehler Furniture building was
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constructed in Allentown. This steam drum survives to this day and is
still in service as a water tank. A team of experts examined the steam
drum in 2018. Unlike the description provided by Drinker, the steam
drum at Buehler is 33” inches in diameter and 30 feet long. The head
configuration is very similar to boilers above the furnace at the
Cornwall Iron Furnace in Cornwall PA and other period plain cylindrical
boiler installations. Evidence suggests that the boiler room was
enlarged to accommodate additional boilers during the engine’s
operational life. The general expert opinion is that the Drinker
description that the boiler drums were 50 feet long is a typographical
error and that they were in fact 30 feet long as demonstrated by the
surviving example at Buehler. This shorter length is also more
consistent with a typical plain cylinder boiler of the period and what is a
feasible size given what is known about the boiler house dimensions. In
any event, The President’s boilers were antiquated by the end of the 19th
century and viewed to be “useless” in further steam service.63
Scattered around the engine house are bricks which are the
remains of the steam boiler nests and the two 250 feet high chimneys
that were removed by dynamite in 1950 due to safety concerns. A
surface collection indicates that the bricks were made by Sayre & Fisher
Co. of Sayreville, NJ. This is interesting since there were substantial
brick manufactories in nearby Bingen, PA, but apparently Lehigh Zinc
believed that it was important to pay a premium in shipping (and
perhaps cost) to get S&F bricks. Sayre and Fisher was one of the
preeminent manufacturers at the time; later they provided the brick
base for the Statue of Liberty and for Empire State Building. 64
Plate 11 series are recent photographs by the author of The
President steam drum in the basement of the former Buehler Furniture
factory in Allentown, PA. Photograph taken with permission of the
former building owner, American Atelier Inc. Also Plate 11.3 shows a
schematic for a typical plain cylindrical boiler.
The Pumping Engine House
The square shaped pumping engine house is built of locally mined
Potsdam Sandstone and was three stories high with the first floor at the
elevation of the air pumps and condenser, the second floor near the top
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of the cylinder, and the third at the level of the beams. Overall, the
remaining stone structure is 40 feet high. The north wall (called the
“bob” wall in Cornish pump house design parlance), which supported
the beams, is 9 feet thick with slots for the two flywheels, the south wall
contains the cylinder opening, above which is the steam inlet and
recesses for the two spring beams. This wall is also 9 feet thick and the
other two walls (east and west) are 4.5 feet thick. Two square stacks
that served the engine’s 22 boilers occupy the rear corners (face Old
Bethlehem Pike). The boilers were housed in an adjoining building. The
house plan is dominated by a central masonry platform, which is made
of syenite mined from South Mountain, to which the engine was
anchored, with large pits on either side for the flywheels and cranks. 65
An indication of the sturdiness of this structure is that it sits on
bedrock 114 feet below ground surface and the foundation for the
engine is thirty-two feet below the bed plate of the engine. 66
Another Cornishman named Simeon Noell was charged with the
responsibility to oversee the engine house erection that commenced in
1868. 67Overall, the structure is very typical of engine houses that
populate the Cornish and West Devon landscape in the United Kingdom.
The basic structural design is highly functional, and little changed from
the engine houses first built in the early decades of the 18th century. The
President was a “house-built” engine in that the engine house was an
integral part of the engine, supporting it rather than simply providing
weather protection for equipment and staff.68The foundation is sturdy;
it had to be capable of withstanding the stresses the engine could
produce. The “bob-wall” carried the main weight and thrust of the
engine. The interior layout of the pumping engine house was a basic
Cornish pattern. The first floor, or bottom chamber, was known as the
“driving floor” because it accommodated the throttle and other controls.
Here the engineers had access to the lower portion of the key
equipment. The second floor or middle chamber allowed access to the
cylinder head and upper valve chest. The third floor was called the “bobloft” was this level allowed access to the beam for servicing and also
held tackling gear used to lift heavy parts of the pump when repairs
were necessary.69 Plates 1, 2 and 3 provide illustrations of the typical
Cornish engine house design features and Plate 12 is a layout of The
President floorplan. Plate 9.2 is a “cut away” style pencil sketch by
16

Alexander Karnes which shows The President Engine as it was
configured in the engine house.
The current condition of the engine house is derelict. It is enclosed
by a security fence and was overgrown with vegetation until November
2019. The brick chimneystacks are no longer standing (they were
removed in 1950 by New Jersey Zinc out of safety concerns). The
structure is best viewed in the fall and winter when less obscured by
vegetation. The pumping house is the only visible remains when viewed
from outside the gated area, however, a report by Professor Miller of
Lehigh University prepared in 1923 indicated that an office structure
was also remaining on the site and this structure was still visible in
views from the late 1930s. These views also show remnants of the stone
wall of the boiler house which abutted the engine house. 70 Plate 16 is
the photograph of the Ueberroth Mine taken in 1937.
The 19th Century Friedensville Mines Post Operational History
Once mining activity stopped, the Ueberroth and Hartman
Mine pits quickly filled with water and became popular area swimming
holes. Despite the hazards, only one serious accident/fatality was
reported in local newspapers. This occurred in 1912 and was an
accidental drowning at the Ueberroth Mine pit. On two other occasions,
bodies were found at the Mines, but both incidents were determined to
be murder-suicides.71Over time, the engine house became known as
“High Stacks”, on account of the tall chimneys, and more whimsically,
“The Friedensville Rabbit” as some thought it looked like a crouching
hare.
New Jersey Zinc continued to develop plans for opening the mines
and conducted many tests during the first half of the 20th century,
particularly prior to World War 1(US entered in 1917) and also
purchased many area farms in order to extend their properties. Much of
this activity was focused on the New Hartman Mine area (unlike the
other mines, New Hartman was totally underground). In the 1940s, New
Jersey Zinc decided to develop and reopen mines and 1950 commenced
construction on a new mine and infrastructure a short distance from the
New Hartman Mine site (across Saucon Valley Road). With water levels
being lowered during mine construction, problems with local residents
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again developed with lawsuits filed. By 1958, these issues had been
resolved by New Jersey Zinc paying for the laying of water pipes to
bring City of Bethlehem water to Saucon Valley and other mitigation
efforts. The mines, now expanded to 1,660 acres, all underground
workings up to 2,000 feet deep, reopened in 1958 operated
continuously until they were closed in 1983. Very little was done with
the Ueberroth Mine property other than the area in front of The
President engine house was used as a laydown area and for equipment
storage. Sometime during this period, the office building structure was
demolished. Some limited mine operations were conducted at the Old
and New Hartman Mine locations and the Hartman Mine pit, once
drained, was converted into the incline for heavy equipment to enter
the underground mine tunnels.72
In 1984, the New Jersey Zinc properties were purchased by the
Stabler Land Company and parcels were developed and sold off as part
of an ambitious property development plan. In terms of the 19th century
Friedensville Mine properties very little activity occurred (Ueberroth
continued as an equipment storage area). By 1987, water table levels
returned to their natural level and the Old Hartman and Ueberroth Mine
pits were again filled with water. Since the mid 1980s, the mine sites
have been posted with “private property” and “no trespassing” signs,
however the property has been subjected to significant vandalism,
particularly, graffiti tagging. ATVs and other off-road vehicles
transverse the area, using pathways which were in existence during the
19th century operations.73
In 1987, Donald Stabler, the President of Stabler Land Company,
expressed a desire to restore The President engine house, however, this
plan was never executed.74 The records of Stabler Land Company (and
the prior owner New Jersey Zinc Company) related to the Friedensville
Mines properties are now held in the Special Collections Library of
Lehigh University. Much of the 20th century materials have not yet been
cataloged and so these records may ultimately shed some added light on
Mr. Stabler’s intentions.
In 2012, the Stabler estate gave 755 acres to Lehigh University,
including the location of the Hartman and Ueberroth mines. Lehigh is
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the process of developing and executing a real estate strategy for the
extensive properties that they own in Saucon Valley.
Plates 17 through 24 are various current photographs of the
Ueberroth Mine and The President engine house.
The Ueberroth Zinc Mine Historic District
As part of the construction of the Center Valley Parkway, a Stabler
Land Company development, a detailed cultural assessment was
conducted which resulted in the creation of the Ueberroth Zinc Mine
Historic District in January 1999. This is a state-level recordation with
the PA Historical and Museum Commission. Of the structures within this
designation, all of them remain within the District today with the
exception of the recently demolished Hartman house. While this was
certainly a loss, The President engine house and the surrounding mine
pits and mining ruins represent the more significant features of this
District, particularly, given the unique nature of having a mining and
industrial location undeveloped since the 19th century and the special
significance of The President engine and its’ Cornish style engine house.
The District survey mentions ventilation vaults (flue ducts) emanating
from the engine house. These features are no longer visible on the
surface due to ground smoothing necessary to install fencing around the
engine house and pump shaft, however, the writer expects that these
features remain subsurface and can be exposed as part of archeological
investigations.
A small team including the writer has done recent field surveys of
the property and, beyond the Engine House, which is extensively
covered in this study, the following other structures are visible within
the district.
Around the Ueberroth mine pit, moving counterclockwise from
the front of the engine house facing the mine pit, there is the pump shaft
which is open to water level depth and shows the timber framing at the
bottom and the wall of the engine house is fully exposed including glide
slots for support of the pump rods and iron plate access doors for the
bolts which held the engine in place. Next, you can see the limestone
outcroppings with vertical grooves cut in the stone which represent ore
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seams which were removed by mining and also pits representing early
surface mining activities. Following this pathway, to the right, you can
see the slag/waste piles either from The President’s boilers and/or a
brief smelting operation (see below). On this path, obscured by
vegetation for much of the year, are substantial stone foundation
remains which are from the pottery/roaster house, associated with a
metallic smelting operation, constructed in late 1888 and operating
sporadically through most of 1891. It is likely that this foundation is also
that of the West engine house which was built in 1866 and the steam
pumping engine operated at this location prior to the construction of
The President engine and used as a supplementary pumping station
thereafter. This attribution could be definitively determined through a
GIS study. Continuing on the pathway circling the mine pit, at the 2/3 of
the way around point, to the right is a waste pile which has a retaining
wall in its base and on the top of the pile we have uncovered bolts and
fragmentary foundations which are related to the hoist engine house
and the waste rock incline rising from the mine pit. To the left at this
point, a rough pathway takes you down to the water level where there
are various footer foundations related to the mill building also shown in
the mid-1870s photographs (we believe that this building held the
Corliss pumping engine installed in 1863). Also, slightly higher than
water level, and closer to the engine house, there is a brick lined
culvert/tunnel which is the opening of the audit which removed the
water drained from the mine to a tributary of Saucon Creek.
Returning to a point 1/2 way around the Ueberroth pit from the
engine house, a pathway to the right takes you past the prominent
tailing pile noted above to the Old Hartman pit. Just before you reach the
Old Hartman pit, a small stream (may be dry – depending on seasonal
conditions) is crossed. Following this stream to the North, you will find
foundations of a farm complex which is shown on the Hartman Mine
maps of 1868 and 1870. This was Lehigh Zinc property and no doubt
served as a support operation to the mines. The only visible building
structure at the Old Hartman mine pit is a ground depression and
fragmentary wall structures related to the Cornish Bull engine installed
at this location in the 1860s and relocated by the engine’s designer, John
West, from the Jug Hollow (Valley Forge) copper mines. This engine has
been identified as the first Cornish pumping engine manufactured in the
United States (prior equipment was imported from Cornwall).
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To the east of the Hartman mine pit, the worker housing
foundations referenced in the district report are still visible adjacent to
a large mine tailing mound. The writer has uncovered no surface
evidence of the 1880s zinc oxide plant, once located in this area,
however, these structures were likely removed as part of the Swim-In
Zone development or by New Jersey Zinc during their occupation of the
property. The Ueberroth Zinc Mine Historic District report does not
indicate any existing features in this area at the time (1999) and this
report predated the Swim-In Zone construction.75
Plate 30 is a map of the Ueberroth Zinc Mine Historic District. The
writer believes that a heritage park/trail incorporating all the
remaining portions of the Ueberroth Zinc Mine Historic District would
support at least 20 markers interpreting features of interest on the
approximate 60-acre property.
The Case for Preservation
The last statement on the President was made as its’ boilers were
being carted away in 1901: “…soon nothing will remain of the grand
triumph of engineering skill that made Friedensville a famous little village
in its day”. 76
The writer believes that there are five compelling reasons to
preserve the Cornish style pumping engine house and its’ unique
surrounding landscape in Friedensville and to ensure that the above
curse never becomes reality:
National Landmark of Mining History
The Friedensville pumping engine house held the largest Cornish
derivative single-cylinder beam pump ever built for use in a mining
application and its’ engine house is the only known existing and extant
example of such a structure in the Americas (apart from a few examples
in Mexico near El Real and Pachuca).77 78There is a partially restored,
but fragmented, engine house example in Nova Scotia (discussed below)
and one very ruined Cornish engine house structure on Virgin Gorda in
the British Virgin Islands (this structure held a rotative engine not a
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pumping engine). 79 Near Libertytown, MD there are very fragmentary
remains, dating to about 1853, at the Dollyhyde copper mine site, which
may have held a Cornish pumping engine.80 Given the unique
architectural character and its interconnected relationship to the pump
design, it is the writer’s opinion that the Friedensville engine house
structure is worthy of nomination by the US Department of Interior for
a listing in the National Register of Historic Places as a mining property
of significance in America’s development.
There is a site in Jamestown, North Carolina that contains a
structure that is reminiscent of a Cornish engine house and is believed
to have housed a simple beam engine used in gold milling. It is on the
National Register of Historic Places inventory (McCulloch’s Gold Mine).
It was much ruined (two full walls standing) and was only two stories
high. Further, exactly how the structure was used is uncertain, but it
was probably what is known as a stamping mill engine house and
enclosed quartz-crushing equipment. In the 1980s, the owner of this
property incorporated these fragmentary remains into a new, enlarged
structure that is now known as Castle McCullough and serves as a
picturesque, medieval castle themed business meeting/wedding venue
for the greater Greensboro - Winston-Salem area.81
On the property of the Nova Scotia Museum of Industry in
Stellarton there exists the relocated remains of a “Cornish” pump house
that was built in 1866 and used to pump water from the Foord Pit (coal)
at the Albion Mines. The remains are fragmentary in that the top stories
of the sandstone structure have been removed and the existing walls are
partially missing and filled in with modern stucco or other paneling. 82
Based on the writer’s research, Cornish stone engine houses,
pumping and otherwise, were rare in North America. Apart from the
examples noted above, there was another example at the Princess Pit in
Sydney Mines, Nova Scotia. This engine house no longer exists. 83
In the United States, a review of an 1851 engraving of the
Perkiomen Consolidated Mines near Mill Grove (Audubon, PA) indicates
that a Cornish style engine house existed at this location. These mines,
located in Montgomery County, extracted lead and copper, for use in a
paint manufacturing business also owned by the Wetherill family that
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was also an early investor in the Lehigh Zinc Company. During the
operational period of these mines, 1829 until 1858, up to 200 Cornish
engineers, operators and miners were employed. The village of
Shannonville (now Audubon) was distinctly Cornish in character and
John West oversaw erecting a Cornish Pump at these mines in the late
1840s (he emigrated to the United States in 1847). The mine ruins are
now part of the John James Audubon Center at Mill Grove and the only
remaining structure is a Cornish chimneystack. 84 At the Gap Nickel
mine in Lancaster County, Pa there was a Cornish style engine house
which existed as late as 1894 but is no longer standing. At Shaft “D” at
the Chapin Mine in Iron Mountain, Michigan, there was a transitional
style engine house (sandstone construction but rectangular rather than
square and the engine was self-contained, not walking beam design and
not dependent on the house structure for support) that was built to
house the famous Chapin Mine Pumping Engine. This structure was
demolished (or collapsed as the ground was unstable) prior to 1906
after the pump was moved to a different mine location. The new
building housing the pump was corrugated metal. 85
As the use of Cornish Pumps moved west with the mining
industry, the Cornish style pump house was replaced with materials
now available to industry, such as lumber, corrugated sheet and
structural steel. The large pumping engines installed at the Yellow
Jacket and Union Consolidated mines in the Comstock Lode in Nevada
were housed in such structures (the Yellow Jacket Mine machine was
also designed, in part, and erected by John West in the late 1870s) as
were the two Cornish pumping engines installed at the gold mines in
Tombstone Arizona. 86Moving further west into the California gold
fields, the Cornish pump designs were modified to suit local conditions.
The overall dimensions of the pumps were down scaled to be
transported over the rough terrain and to enhance mobility. The new
designs were lower profile requiring a building that was no more than a
shelter from the weather. 87
As we consider the evolution of technology, the Friedensville
engine house is an archaic form compared to how the Cornish pumping
engine was being adapted in North America and, therefore, represents a
unique fulcrum point in the technological acculturation of this
equipment in the Americas. In the California gold fields, Cornish
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engineers passed the baton to American designers who adapted this
critical equipment to the North American environment.88 The Chapin
Mine pump, which is the largest surviving steam driven stationary
pump in North America, includes Cornish elements, but was designed by
a prominent American born mechanical engineer, Edwin Reynolds.89
Charles Bull, a Lehigh student, presciently stated in his 1878 review of
the President pump: Great credit is due Mr. West who may well be proud
of his success, although he has made the engine much heavier than in the
custom generally among American engineers. Clearly, in this young
mind, the process had started that has fostered America’s technological
contribution from its earliest beginnings; this is a great idea, but we can
make it better. 90
The Friedensville engine house is a pure example of a Cornish
engine house whose use as such is well documented. In this respect, it is
unique in the United States. Architecturally, the Friedensville engine
house could be transposed onto the Devon or Cornwall landscape and fit
perfectly into this renowned UNESCO World Heritage location that
includes approximately 200 preserved engine houses that form an
iconic part of the cultural heritage.91
Historical Landmark of Mechanical Engineering
The President was not first the pumping engine located at the
Ueberroth Mine in Friedensville. Prior to the construction of The
President, Lehigh Zinc’s engineer, John West from Cornwall, designed
and installed, in 1866, a pumping engine that was capable of pumping
5700 gallons of water per minute from a depth of 132 feet (this was
known as the “West Engine” and was also located at the Ueberroth Mine
pit). He also brought to the Friedensville mines a Bull style pumping
engine he built in 1851 that is considered the first engine built on
Cornish principles in America (this pumping engine came from the Jug
Hollow copper mine near Valley Forge). 92Much early mining equipment
originated from Cornwall, but clearly John West’s work in Montgomery
County and at Friedensville collectively are among the earliest
representations of American design and manufacture of Cornish
derivative pumping engines. 93Working together, these engines installed
in Friedensville and their pumps were not able to handle the water flow
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in the mine pits, shafts and drifts. Hence, about 1868, John West was
commissioned to develop plans for The President pumping engine.
When placed in operation in late January 1872, The President was
declared by Scientific American (August 1876) as follows: “We believe
that the engine is, practically, the largest fixed single engine in the world,
that at Harlaem Meer being a compound engine with one cylinder within
the other”.94 The rival for “largest engine in the world” is known as the
Cruquius Pumping Station and it was used to lower the water table in
Haarlem Lake (Netherlands) so that the surrounding land could be
reclaimed. This pump still exists and is preserved as a technical
monument. It is house within a circular, gothic tower. This pump
employed a Cornish cycle design. Actually, Cruquius was one of three
similar pumps at this location (the other two have been modernized and
are still in operation). 95
The President pump was clearly the largest steam driven
stationary single cylinder pumping engine ever used in any application
in the Western Hemisphere and the largest Cornish derivative beam
pumping engine ever used in a mining application on a global basis.96
When considering the meaning of the term “largest”, the simple way of
looking at this issue is cylinder size. The Cruquius pump and its two
companions, made also by Cornish engineers, were built about 1850.
The Cruquius pump has a telescoping compound cylinder with an
outside diameter of 144 inches. This means that the cylinder diameter
includes two cylinders inside each other (a high and low-pressure
cylinder). The interior high-pressure cylinder is 84 inches in diameter.
97 In contrast, The President had a single cylinder 110 ¼ inches in
diameter. Beyond these pumps in Holland, there was a large Cornish
pump at the Battersea waterworks in London, started up in 1858, which
had a cylinder diameter of 112 inches. In 1873, a “Bull style” engine
with a cylinder size of 130 inches was erected at mine in Belgium (the
Bull engine is a different design from the traditional Cornish pumping
beam engine, but also a design perfected by Cornish engineers). Both
the Battersea waterworks engine and the Bull engine installed in
Belgium were simpler machines than The President, non-rotative, nonreciprocating and generated less horsepower and moved less water. 98
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Mechanical engineers can debate whether the above differences
in design tip the balance in favor of one pump over the other in terms of
being the “largest”, but clearly, the combination of all factors weigh in
favor of crediting The President with being the largest and most
powerful single cylinder steam engine ever constructed. This attribution
is without any doubt when The President’s use of flywheels on the drive
train is considered.
In terms of waterworks in the United States, the largest reported
Cornish Pump was that at Cincinnati waterworks (a problematic
installation which did not involve John West) with a 100- inch cylinder
that was smaller than The President. John West later (1876) installed a
100-inch cylinder Cornish pump at the Pettaconsett station of the
Providence Waterworks. 99
The Chapin Mine pump, a compound design with a 100-inch
diameter low pressure cylinder encapsulating a 50-inch high pressure
cylinder, is described as “the largest standing steam –driven steam pump
ever built in the United States”. This is subject to dispute if The President
engine house is considered part of the engine and still standing.
However, the Chapin “Cornish” pump is clearly the largest surviving
stationary steam pump in the United States.100This restored “Cornish”
pump (this is how it is referred to although it contains many features
not found in a classic Cornish pumping engine) is in Michigan (Iron
Mining Museum, Iron Mountain) and is a National Historic Mechanical
Engineering Landmark. This pump is a newer (1890), smaller pump
than The President and it was designed as a self-standing structure.
Therefore, the Chapin Mine pumping engine does not require a Cornish
style engine house.101 Similarly, there are a few preserved Cornish
Pumps in California associated with gold mining; however, they were
not designed to operate within a classic pumping engine house and the
engines are generally no longer classic Cornish styles.102
The Cornish cycle was an important step in the development of
steam-powered engines. It is a beam engine that directly descends from
the Thomas Newcomen engine, first introduced in Cornwall about 1715.
This engine was itself improved upon by James Watt in 1769 with the
introduction of a condenser. Cornish engineers introduced higher steam
pressures and a steam valve allowing expansive working. When James
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Watt’s patent expired in 1800, Richard Trevithick (from Cornwall)
improved on the Watt design and is credited with the primary
development of the Cornish engine by the introduction of high-pressure
steam to develop more power and improve efficiency. 103John West’s
uncle (William West) had also gained great recognition for his work in
the Cornish mines with steam engines in pumping applications and
transferred this knowledge onto his brother, John West, who was also
active in the Cornish mining industry and – in turn - to his son, John
West, who designed The President. 104
The President pump was not simply a very large “throw back” to
the past. In addition to incorporating a latticework beam design, which
is attributed to the West family, The President included an innovative
float device that “automatically” adjusted the speed of the engine based
on the water level at the bottom of the mine. West also included this
innovation in the “Bull” engine, the engine noted above, installed at the
Old Hartman mine, one of the other Friedensville mines owned by
Lehigh Zinc Company. As early as the late 1850s, John West expressed
viewpoints which indicated that he was a talented engineer who
believed that engineering problems should be solved by starting with
the customer’s needs and working backward to devise an optimal
solution. 105 The President, while a Cornish pumping engine in the sense
that the technology was adapted in the United States, was not one in the
stricter sense that the term is used in Cornwall. In the Cornish cycle,
steam power was used only to raise the beam and pump rod, which
were then allowed to fall (thereby, raising the piston and operating the
pumps) under their own weight. In this way, pumping was achieved by
gravity, while the power stroke of the engine simply raised the beam
and pump rod for their next descent. Wooden pump rods attached to
the exterior end of the beam, opposite from the cylinder and piston,
extended to the bottom of the mineshaft. The pump rods operated
pumps that forced the water toward the surface in a series of stages or
lifts up a cast-iron pipe known as the rising main. Cornish engines
therefore had no need of a flywheel. The President, however, was
double acting and used steam power to both push the piston down and
force it back up again. Professor R. Damian Nance, an expert on Cornish
pumping engines and engine houses and a member of The Trevithick
Society, believes that this was due, at least in part, to the shallowness of
the Ueberroth mine, which lessened the weight of the pump rods.
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Rotative engines with flywheels were also widely used in Cornwall for
hoisting, stamping, crushing and, in some cases, pumping. So, in the
strict sense, The President was not a Cornish cycle engine. Like Cornish
cycle engines, the beams operated pump rods and the shaft was
immediately in front of the house, but unlike a Cornish cycle engine, The
President had flywheels. Professor Nance comments on The President
as follows:
“ … a stickler might take you to task for calling the President a Cornish
engine. But the truth of the matter is it is one better. It was both a
reciprocating pumping engine and a double-acting rotative engine with
flywheels, which as far as I know is unique. I am not aware of the use of
such an engine in Cornwall or, for that matter, anywhere else”. 106
The Cornish pumping systems were an ideal design for mining
applications because of their ability to remove large quantities of water
from great depths. While The President enjoyed a relatively short
operating life and the mines it supported became uneconomical by the
end of the 19th century, the American adapted Cornish style pumping
systems concurrently enjoyed an illustrious career as the engine of
choice for clearing water from Western silver and gold mines. It has
been argued that without the Cornish Pump, the development of the
deep, hard-rock gold mines in California would have been delayed for
nearly half a century (until the introduction of electric motor-driven
pumps).107Plate 4 is an example of a typical Western mining Cornish
pumping engine.
What was the influence of John West and his work on other
Cornish Pumping Engines as their use was adapted in the United States?
This is clearly a subject that requires more study. We know of his
singular contribution in the design of The President and his design of
first Cornish Bull Engine manufactured in the United States. For other
early engines in the Chester/Montgomery County area, West was
charged with installing an imported Cornish engine for the Perkiomen
copper mine and has also been credited with the design of a 24-inch
rotative beam engine erected at the Charlestown Mine in 1852/1853, a
silver-lead mine near Phoenixville, PA.108 We know that he went into
partnership with Richard Corson and Samuel Thomas under the firm
name of Thomas, Corson and West and the foundry was known as
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Norris Works. This company was in Norristown, Pa and existed from
about 1852 to 1855. They were mechanical engineers and had a
workshop to build mining equipment including pumping engines. We
have only uncovered only two records of engines being sold by the firm
and that was for the St Peter’s copper mine in Chester County and, in
1854, a Bull Engine exported to the Vallecillo Mining Company’s mine in
Neuvo Leon, Mexico.109 However, during this period, the Cornish Pump,
both Beam and Bull designs, began to take market share in both the
waterworks and mining industries. Although often recognized as an
economical and effective design, they ultimately did not dominate the
market as in the United Kingdom with other competing American
designs being introduced by Worthington, Knowles, Leavitt, Corliss and
others.110 During West’s involvement with Lehigh Zinc, which started in
1864, he continued to operate a firm known as The West Engine
Company and we know of two Bull Engines supplied by the company in
1868 to the Erie, Pa waterworks. He also continued an involvement with
the Norris Works, now reorganized under different ownership.
Following his work on The President, John West went to
Providence RI where he was employed as engineer and superintendent
of the city waterworks. He was here for about a year and a half and he
was charged with the installation of a Cornish pumping engine with a
100” diameter cylinder and the capacity of moving 6,250 gallons of
water per minute that was manufactured by Pauling, Kemble & Co.’s
West Point Foundry. He may have also been involved in the design work
for this machine. This engine was erected at the Pettaconsett pumping
station in 1876. Simeon Noell, the builder of The President’s engine
house, followed John West to Providence and was seriously injured in a
construction accident at the pumping station. Later in 1876, John West
arrived in Virginia City, Nevada. This town was in the heart of the
famous silver and gold mines known as the Comstock Lode. The
Comstock mines employed Cornish derivative pumps for handling their
great volumes of water until hydraulic pumps began to be installed in
the early 1880s.111 As the mines attained great depths, large pumping
machines became a necessity. The two largest pumping engines were at
the Yellow Jacket and Union mines.112 John West was hired by Yellow
Jacket as their Chief Engineer and was involved as part of a team in the
design of their pumping engine (horizontal compound condensing
cylinder design with 60-inch expansion cylinder). The system was
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combination of Cornish and American features.113 Another large
pumping engine was installed at the Union mine that had flywheels
mounted in a similar manner to that of the President. We do know that
John West was involved in Comstock Lode mines other than Yellow
Jacket, but not definitive proof that he was involved with the Union
machine.114 By 1878, he was back in Pennsylvania, living in Reading
where he finished out his career as a superintendent of the Scott
Foundry and, later mechanical engineer of the affiliated Reading Iron
Works. He continued his involvement in engine design with contracts
for machines in mining, cotton, and sugar industries.115 Plate 5 is a
photograph of the Union Consolidated pumping engine.
Professor Nance has remarked that the Chapin Mine pumping
engine, noted above, has similarities to The President, both in scale and
in the use of pump rods and a flywheel.116While this is total conjecture,
it is interesting to consider that John West and Edwin Reynolds, the
designer of the Chapin Mine pumping engine, were both residing in
Providence R.I. in the mid 1870s. West was the superintendent of the
local waterworks and Reynolds was superintendent of the Corliss Steam
Engine Company. Did they discuss design principles over a cup of coffee
or a beer? Reynolds designed the Chapin Mine pump around 15 years
later when he worked for the Allis Company.117 Plate 6 is a sketch of the
Chapin Mine “Cornish” Pump.
Given the importance of the Friedensville site in the development
of the steam engine technology and the fact that it once was home for
the largest stationary single-cylinder pumping engine in the Western
Hemisphere and largest Cornish derivative single-cylinder beam
pumping engine in the world in a mining application, the pumping
engine site deserves consideration as a Mechanical Engineering
Heritage Site as part of the American Association of Mechanical
Engineers (ASME) Landmarks program. Also, as noted above, its design
was not a technological “dead end”, but an important linchpin in the
adoption of this technology in the United States. Further, as discussed
above, the physical remains of the engine house are more than just
stonewalls; as a “house-built” engine much can be learned of the
engine’s design, layout, and operation from the engine house, even
though the engine itself is long gone. The Landmarks program has
recognized about 250 landmarks since its inception in 1971. 118 Such
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designation would foster the preservation of the physical remains,
encourage engineers to become aware of their technological heritage
and further inform the public of the heritage site’s contribution.
Heritage Site of Importance to Cornish American Studies
In 1872, in his remarks at the inauguration of The President
pump, Benjamin Webster speaking for the Lehigh Zinc Board of
Directors: “And now they beg, in public, to make grateful
acknowledgment to Mr. John West for the skill with which he planned the
whole, and the fidelity with which he planned the whole, and the fidelity
with which he has executed it from the lowest foundation alone to the
chimney coping.” 119In 1874, a Lafayette senior class engineering student
selected The President for his graduation thesis. In addition to creating
some very precisely detailed drawings and descriptions of the pumping
engine, Mr. Riley offers posterity the following judgment on the
pumping engine: “No description can give an idea of the size of the
engine, it must be seen to be realized. The engine moves without a jar and
presents itself in highest testimonial to the engineering skill of the
companies engineer, the designer of the engine Mr. West.”120
Beyond a tribute to Mr. West, this statement is testimony to the
skills of Cornish mining engineers. When worldwide competition in the
mid 19th century affected the fortunes of the Cornwall and Devon mines,
Cornish men and women began to migrate worldwide in search of
better wages and career prospects. Most of the migration was tied to the
mining industry where the Cornish enjoyed a global reputation with
respect to their skills in deep and non-ferrous mining. 121
Cornwall is a peninsula in the southwest corner of the Britain,
surrounded on three sides by ocean. The highest reported population
for the county in the 19th century was 375,000, but the region punched
way above its weight in terms of influence on deep mining, nonferrous
mining, and development of steam engineering technologies to support
these industries. As mining opportunities began to dwindle at home, up
to 250,000 Cornish men and women migrated in the 19th century to
seek opportunities in mining areas of overseas. 122 John West, Richard
Pascoe and John Eudy, all from the Camborne area of Cornwall, were
among the earliest of these talented migrants, all sons of renowned
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families in the mining industry in their home country. Initially, the
attraction, at least for Eudy and Pascoe, was the allure of gold in the
mines in Virginia and North Carolina. Their lives all came back together
again at the Friedensville zinc mines in the 1860s and 1870s as chief
engineer and mine superintendents. 123When the migration from
Cornwall accelerated in the 1860s, Cornishmen and women bypassed
the Eastern seaboard for the greater opportunities in the Midwest and
then the West.124
In North America, the Cornish migration is particularly evident in
lead deposits of Wisconsin and Illinois, the copper fields of Michigan, the
gold mines of Nevada. Cornish miners and mining engineers are well
known for their contribution to the California gold rush. Today, about
2,000,000 people in the United States can claim at least partial Cornish
ancestry, including three former USA Presidents (Hayes, FDR and
Truman). Among the Cornish diaspora, they know each other as
“Cousin Jacks”. Beyond mining industry, their singing, vernacular,
cooking, and special holidays are prized in regions with large
concentrations of people of Cornish heritage.125
While Friedensville was a village peopled by those of German
descent, the Cornish presence would have been in much evidence
during the zinc mine’s operations. Technicians, engineers, and the
skilled labor force were Cornishmen. Consistent with Cornish tradition,
we have identified one woman working as a miner in the Friedensville
mines. In Cornwall, mostly young, unmarried women worked on the
surface of mines sorting and trimming ore rich rocks where they were
known as “Bal Maidens”. Apart from Cornish, many of the miners were
Irish. The adjacent village of Colesville had a Methodist Episcopal
Church that served the Cornish religious needs (the building was on the
intersection of Oakhurst Drive and Old Bethlehem Pike and is no longer
standing, however, the church cemetery remains behind a private
residence). An analysis by the writer, using the 1876 Upper Saucon
Township property owner map, indicates that 11% of the surnames
registered as property owners in Upper Saucon Township were of
British Isle origin, however, in School District No. 14, the area
immediately above the Ueberroth mine, the percentage of British Isle
name origins was 42%. As we have discussed, The President was
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designed by a Cornish engineer and its’ erection and operation was
overseen by Cornish technical talent. 126
Given the above history, the existence of the Friedensville 19th
century mines is of great interest to The Cornish American Heritage
Society. 127This is especially because the Cornish style pumping engine
house still exists on the site, the only known such structure in the
United States. In Cornwall, engine houses are emblematic of the
Cornwall, much like windmills are to Holland. The President structure is
of no lesser importance to Cornish Americans who are understandably
proud of their contribution to the mining industry and related
technologies, not only as practiced in Great Britain, but also globally
given the significant export and migration history emanating from this
small county. The President pump and its engine house are known to
The Trevithick Society thanks to the efforts of Professor Nance and it is
included in a well-known website dedicated to Cornish mining heritage.
The writer believes that other organizations dedicated to Cornish
studies and the history of Cornish contributions to mining and steam
technology will likewise find the site to be of great interest.128
Heritage Site of Regional Importance
The Ueberroth Zinc Mine Historic District has suffered many
losses in recent years. The extension of Interstate 78 through Saucon
Valley, the routing of Saucon Valley Parkway and the development of
the Stabler Land properties has all served to comprise this historic area.
Among the structures, which have been lost, include the Correll miner
cottages (between Oakhurst Drive and Route 78), the Methodist Church
(on Old Bethlehem Pike) and the secondary structures around The
President pumping engine house. The Mine Master’s House (1868) on
Friedensville Road has now been lost to the wreaker’s ball to make
room for office suites. With this last loss, the only substantial above
ground, visible remnant of 19th century mining activity will be the water
filled quarry pits (Ueberroth and Old Hartman mines) and the Cornish
engine house that contained The President pumping engine. 129 Plate 31
is a photograph of the plaque which is now mounted on the office suite
location where the Mine Master’s House was torn down in 2017.
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The Jacob Ueberroth House remains on Old Bethlehem Pike
between the Ueberroth Mine site and the Friedensville Lutheran
Church. Mr. Ueberroth, a local farmer, and property owner, was an
important figure in the development of zinc mining in the area as he
first brought the existence of this unusual ore to the attention of
Andrew Wittman and William Theodore Roepper. These exchanges
occurred in the mid 1840s and were critical precursors to the
commercialization of zinc mining in the Friedensville area in the 1850s.
Roepper later became the first professor of mineralogy and geology at
the newly formed Lehigh University. 130
The zinc deposit in Saucon Valley was critical to the development
of metallurgical industries in the Lehigh Valley region. Samuel Wetherill
had a patent for a new process for making zinc oxide from calamine ore.
His plan was to use zinc oxide as a substitute for lead in his family’s
paint manufacturing business. He leased the land from Jacob Ueberroth
for mining purposes and built zinc oxide furnaces (1853) in South
Bethlehem near where the Fahy Bridge now stands. Wetherill was a
better inventor than a businessman and he subsequently lost
controlling interest in his company to a group of Philadelphia Quaker
investors including Joseph Wharton who named the enterprise the
Lehigh Zinc Company and built new furnaces to manufacture metallic
zine or spelter that used an innovative process from Belgium. From
1853 to 1863, the Wharton involvement guided the company to become
the first successful producer of zinc in the United States. 131 Through the
mid 1870s, the mining activity in Friedensville was highly successful
and fueled the growth of the Lehigh Zinc Company to the point that it
had over 700 people employed at its’ South Bethlehem plant. This was
the first large scale manufacturing operations in the Bethlehem area. In
1865, the company erected a mill for rolling sheet zinc which was the
first such facility in the United States.132Despite difficulty in competing
against New Jersey sources, the Friedensville mines were able to
intermittently operate until late in the 19th century because of the
quality of the ore. In 1886, it was reported that “Lehigh zinc, or spleter,
made from the ores of the Friedensville mines, near Bethlehem, Pa., has a
world-wide reputation as the purest zinc in the world, and as specially
adapted for use in cartridge making; in fact, it is the only zinc yet known
that will make a cartridge that will never expand and stick in the gun in
firing.”133
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Appendix G of this study includes a comprehensive timeline of the
Friedensville mining activity.
While pre-industrial buildings, such as the Lutheran church,
cemetery, tavern house and the Jacob Ueberroth residence still exist in
Friedensville; the Cornish pumping house is the only substantial
structure still existing in the Historic District that exemplifies the
important mining activity, which occurred at this location. On this basis
alone, the structure deserves to be preserved.134
Location of Scenic Beauty
The immediate property which includes the Cornish pumping
engine house is fenced in and secured, out of a legitimate concern that
there are dangers associated with the engine house structure and
adjacent pump shaft. The balance of the property is clearly posted as
“no trespassing” since the property is not improved for public use,
however, the attractive quarry lakes and other geographic features are
an inducement for trespass and there are visible signs of entry including
extensive graffiti tagging on the engine house and exposed rock
surfaces. With clearance, preservation, historic interpretation, and
development, it is very easy to picture the location as being a highly
scenic and valued destination containing a heritage trail that highlights
the many features on the property. We have excellent 19th century maps
of the property in the possession of Lehigh University’s Special
Collections Library. Using this information, it will be feasible to
undertake targeted archeological studies which can further expose
existing and subsurface features as well as artefacts which assist in
telling the story of this unique location. The property will attract
historically minded visitors as well as the public who would find the
views scenic. From a recreation perspective, jogging/walking trails, bike
lanes, and even “catch and release” fishing would be potential
opportunities. The ruined pumping engine house, even after
preservation, overlooking a lake with beautifully colored water, would
attract photography buffs and possibly even filmmakers. The location
would be perfect for wedding photos and other special occasions and
platforms could be built for these purposes. 135With the medieval
character of the pumping house in the background, the site would be
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hard to duplicate in the region. The engine house would be a perfect
backdrop for outdoor concerts and theatrical performances. It would
present a very similar landscape to that of the numerous ruined tower
keeps in the British Isles or, more precisely, an engine house in West
Devon or Cornwall. There may be an opportunity to monetize the view
through admission charges (would need to construct a small museum
and secure entry) or, more practically, pavilion rentals and space for
concession stands, food trucks or “pop up” dining and drinking venues.
With vegetation clearance and atmospheric lighting, the site would be a
key attraction in the midst the Center Valley/Saucon Valley area which
already includes up-market residential housing, a luxury mall, college
campuses, corporate offices, hotels, and golf courses.
What Could Be The Future
It is a tribute to the quality of the engine house’s construction that
it still stands in a remarkable state of preservation given that it has been
completely neglected for over 100 years. In the British Isles, the interest
and commitment to industrial archeology started earlier than in this
country. Many engine houses have been stabilized and preserved,
particularly in Cornwell in connection to the long tradition of tin and
other non-ferrous mining in that region. They now serve as key
components of a UNESCO World Heritage Landscape. The engine houses
are appropriately landmarked and exist in park like settings to serve
both a recreational and educational purpose. A few Cornish style pumps
and engine houses have been fully restored, again, mostly in the UK, but
also in other worldwide locations where Cornish mine technology was
employed in the 19th century.136 Plates 32 and 33 show recent
photographs of Cornish engine houses in other countries which have
been stabilized and open for public enjoyment. Appendix H of this study
is a poem written in the very beginning of the efforts in Cornwall to
preserve these unique structures.
Clearly, a full restoration of the Ueberroth Mine Pump and Engine
House is not feasible. However, a stabilization of the engine house ruins
within the context of an open-air interpretative space/museum setting
including appropriate rules, fencing, and closing hours to manage safety
concerns is a viable option. The interpretive space size could include up
to the entire Ueberroth Zinc Mine Historical District. Throughout the
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District there is the opportunity for extensive trails with interpretative
signage at the various features.137
Appropriate historical designation seems to be a very achievable
end goal given this historical landmark’s importance to the national and
regional development of the American industrial revolution and the
heritage of Cornish engineers within the American mining industry.
What is particularly noteworthy, as described above, is that the
extant pumping engine house is the only example of such a structure in
the Americas, other than Mexico. As you can see from the photos, the
setting next to a quarry lake with beautiful water is highly picturesque.
It is reminiscent of a medieval English or Irish tower keep. This is not
surprising given its’ Cornwall based design and military fortress level
wall thickness required to support its massive equipment. Many older
and similarly sturdy (and more fragile) ruined structures, some located
in places with potential safety hazards such as water and high elevation,
have been preserved in the British Isles and Europe in general.
Here in the eastern United States, two heritage parks stand out as
offering excellent benchmarks for what could be done in the Ueberroth
Zinc Mine Historic District. In Cold Springs, NY, the West Point Foundry
Preserve has incorporated the remains of an important 19th century
ironwork and cannon foundry into an outdoor interpretative park with
signage and supporting social media to allow park visitors to learn more
about the location. Archeological studies have been conducted and these
findings incorporated into the site interpretation. Similarly, in
Midlothian VA – within the greater Richmond area – a former coal mine
property has been converted into a park with trails and signage. This
Park, known as the Mid Lothian Mines Park, includes a number of
features with extensive mine building ruins which have been stabilized
and can be viewed through protective fencing. Both locations have
incorporated into their design existing features left “in the rough” so
that the visitor not only learns about the location and the people who
worked there, but also experiences a sense of discovery. More locally,
The Lock Ridge Park and Furnace Museum in Alburtis is an example of
what could be done with the Friedensville site. In Bethlehem, the
Hoover-Mason trestle in front of the former Bethlehem Steel blast
furnaces does an excellent job telling the story of the steel making from
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various viewpoints (social, technical, historical) using a multimedia
approach along the trestle trail.
The Jacob Ueberroth stone farmhouse between the Friedensville
Church and the Ueberroth Mine on Old Bethlehem Pike would make an
excellent museum location in the future. This house, now owned by
Lehigh University, was the home of the farmer who first “discovered”
zinc on his property and, later, the house was occupied by the Ueberroth
mine superintendent. The house is within the Ueberroth Mine Historic
District and is prominently mentioned in the state-level recordation.
Alternatively, and less ambitious, a small open-air museum with
appropriate historical interpretation would be an excellent utilization of
this historic site. One can also envision a small museum with meeting
space or classroom constructed adjacent to the pump house ruins which
incorporates the historical interpretation of the remains.
Since this site is known within the UK and USA community
interested in the global impact of industrial age steam technology and is
also known by the Cornish American community, we would expect that
it will be a heritage tourism focal point well beyond the Lehigh Valley. It
has been suggested to the writer that The President engine house within
a park setting could form a key segment in an East Coast Cornish Mining
Heritage route starting with the Elizabeth Mines in VT and extending
down to Gold Hill, NC.138 Other locations in Ireland, Spain, Mexico and
Australia which contain Cornish style engine houses have associated
their engine house ruins with the Cornish Mining Heritage UNESCO
landscape and have used this as a platform to expand tourism directed
toward Cornish diaspora, mining heritage and UNESCO world heritage
enthusiasts. Engine houses are of particular interest to Cornish and
Cornish diaspora tourists as they are emblematic of their culture and
the Friedensville example is the only surviving such engine house in the
United States. For tourists interested in the history of steam technology
and, in particular, water pumping technologies, The President engine
house within a park setting would synergistically tie to the nearby
Bethlehem Waterworks (Industrial Quarter – Historic Bethlehem
Partnership) which is believed to be the oldest pump-powered public
water supply system in the United States (1762), the former York Water
Company Corliss water pumping engine (1914) at the NMIH in
Bethlehem and the recently restored pumping engine and pump house
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cared for by the Friends of the NJ Transportation Heritage Center in
Phillipsburg, NJ (1913 Allis steam powered water pump).
Lastly, there are many Civil War history enthusiasts in the United
States. At the Friedensville Mines, there is an interesting Civil War era
sub story involving two prominent Philadelphia families, the Wetherills
and the Whartons. The Civil War era was very profitable for the mines
with zinc ore extracted and used in the production of buttons, buckles
and bullets for the Union Army. This story can be told through on-site
signage.
With all the above in mind, in the Fall of 2017, a Lehigh University
Technical Entrepreneurship Capstone course was launched including
seven engineering and business school students. This award-winning
course design is based on self-directed teams completing a project. In
this case, the project entails developing a “high level” heritage park
design for the Ueberroth Zinc Mine Historic District including the team’s
ideas with respect to the location of signage and trail markers. A
keynote part of the assignment is to use existing historical information
to create an animated CAD model of The President Engine and to then
plan for the creation of an augmented reality model that would allow a
visitor to enter the existing engine house and “see” the engine in
operation. The students also built a working physical model of the
pumping engine. This is a two-semester course concluded in the Fall
semester 2018 with a pitch video making the case for a heritage park.
Subsequently, additional Geographic Information System (GIS) course
studies have been conducted which build upon our surveys of the
property and archival information from Lehigh Special Collections.139
An exhibit within the National Museum of Industrial History will
be a good linchpin to generate interest in a comprehensive preservation
project and plans are underway to create such an exhibit using an
operable scale model of The President (1:38) recently completed by an
award-winning model engineer in the UK, Anthony Mount, as the
centerpiece display. This interpretative exhibit will be further enhanced
by using the pencil sketch of The President recently created by
Alexander Karnes (see Plate 9.2). This exhibit is targeted to be ready
during 2022, the 150th Anniversary of the start-up of The President.
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Additionally, an animated model of The President pumping
system was created by Guy Janssen, a software designer in Belgium.
This movie reviews the mine’s history and the technical aspects of the
engine and pumping system and is available for view on our website
www.friedensvilleminesheritage.org (from page titled The President
Engine, click the button titled The President Engine).
About a park-like development of the property, Lehigh University
is currently developing a recreational use of the Ueberroth portion of
the district. If this development is brought to a favorable conclusion, we
will be open The President Engine House and Ueberroth Mine overlook
to the general public during normal operating hours and concurrent
with this access, interpretative signage will be installed on the property.
Further, an effort should be undertaken to move this site from
obscurity by undertaking concerted efforts to get the site recognized by
relevant authorities such as the Department of the Interior, and the
ASME. It would be a great step forward to obtain funding to conduct an
archeological survey of the Ueberroth Zinc Mine Historic District and to
undertake such studies of the engine house and its’ surrounding area.
We expect that there are relatively undisturbed features in and around
the engine house as it has never served any purpose apart from
supporting and sheltering The President engine.
Perhaps the most immediate and important step is engine house
stabilization including its’ adjacent pump shaft. In this regard, Lehigh
University sponsored preservation grant requests through the PA
Historic and Museum Commission’s Keystone Historic Preservation
Grant program and The National Trust’s Louis J. Appell Jr. Preservation
Fund for Central PA in 2019 and 2020. We were successful in obtaining
planning grants through both funds in 2019 and from Keystone Grant in
2020. These grants are matched by a Lehigh University contribution,
and we also recently received a contribution from the Cornish Cousins
of the Southeast which will be used for both the NMIH exhibit and
signage at the Engine House. Other supporting donations have been
received from other private donors with an interest in the mines and
their history. With the above Lehigh and grant funding, consulting
contractors have performed architectural (Whitman, Requardt &
Assoc.) and structural (Keast & Hood) analyses of the surviving stone
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structure and are now preparing phased construction drawings.
Another engineering contractor, Borton-Lawson, was also hired using
the above resources and they completed a 3D scan of the engine house
that is being utilized as we consider structural issues. This 3D scan will
also provide a recordation of engine house which will be beneficial to
understand future changes, building virtual reality models and
knowledge preservation. As part of their effort, Borton Lawson also
performed two fly-over drone studies. Plate 34 shows still shots from
the 2018 drone study. Plate 35 shows a few screen shots of the output of
the 3D scan model. Most recently, Spillman Farmer architects has been
hired to develop plans to improve the aesthetic aspects of the engine
house and its environs concurrent with a public opening of the
property.
With the completion of the above studies and follow-on actions, a
re-use plan, including a business case, for the property is being
developed.
Appendices:
A – Henry Drinker Description of The President Pumping Engine (1871)
B - New York Times article on The President and the Ueberroth Mine
(1873)
C – South Australian Advertizer article on The President (1872)
D – Lafayette student visit to the Ueberroth Mine (circa 1874)
E – Contract and Specifications for The President Engine (1869)
F – Extract from F Clerc letter to Charles Pratt & Co. which discusses
water issues in the Friedensville Mines (1899)
G – Chronology of the Friedensville Mines (1845-present)
H – The Derelict Mine (poem by Lawrence Fuller)
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Appendix A:
The following technical description of the President pump by Henry S.
Drinker, who later was Lehigh University’s fifth president, is extracted
from an article in Transactions of the American Institute of Mining
Engineers in 1873 (Volume 1). This paper was presented at the second
meeting of the American Institute of Mining Engineers (AIME) held in
Bethlehem PA in August 1871, 5 months prior to the startup of the
President engine:
The steam is to be supplied by sixteen boilers, each 50 feet long, 36 inches in
diameter, and built of 5-16ths iron.
Balanced valves, 20 inches in diameter, and with 1 ¾- inch lift, are used to
admit steam to the cylinder, which is of cast iron, 110 inches in diameter,
and 10 feet stroke, and weighs 30,398 lbs. The cylinder bottom weighs
26,798 lbs, and the head 24,540 lbs, making the total weight of the cylinder
and heads 81,736 lbs, or 40 net tons. The cylinder jacket is of cast-iron, 1 5/8
inches thick, and weighs 26,928 lbs. A space of half an inch is left between
the cylinder and jacket, the latter being lagged with well-seasoned wood.
The exhaust valves are 30 inches in diameter, and lift 3 inches.
The condenser is situated directly beneath the cylinder, and a channel-way
leads from it to the air pump. The condenser and bonnet weigh 33,075 lbs,
and the bottom 24,213 lbs, making a total of 57,288 lbs. The piston-rod is of
wrought-iron, 14 inches in diameter and 22 feet long. The cross-head weighs
15,740 lbs, and is fastened to the piston-rod by a net weighing 1100lbs. A
parallel motion is employed to keep the piston-rod vertical.
The working-beam is in four parts, lattice-patterned, and weighs in all 95
net tons.
The connecting-rods run from the working-beam to the fly-wheels, and are
41 feet 2 ¼ inches from centre to centre, and 15 inches in diameter in the
middle. They weigh over 16,250 lbs each. There are two fly-wheels, one on
each side of the cylinder, each of which is 30 feet in diameter, and weighs,
with weights bolted in, about 92 tons. The pump-rods are attached to the
other end of the working-beams by back and centres, running through its
four parts. One of these centres weighs 2374 lbs.
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There are two wooden main pump-rods, 2 feet by 3, made of six pieces of one
foot square Georgia pine lumber. The bucket-rods and plunger-stockings are
attached to them by means of set-offs, and a plunger-head.
There are to be four lift-pumps of 31 ½ inches in diameter, discharging into
four tanks, resting on bearers, 96 ½ feet from the surface. Four plungerpumps force the water from the tanks to the surface. As the shaft is carried
down, the lifting-pumps will not be required to raise the water more than
one hundred feet. A fifth plunger and a fifth lifting cylinder will be provided,
so that the work of lowering the pumps, so that the work of lowering the
pumps, as the deepening of the shaft will render necessary from time to time,
will be much shortened in time, and seven of the eight pumps can be kept
almost continually in operation. The engine can be run under a pressure of
60 lbs to the inch, and would then exert nearly 3000 horse-power. It is,
however, not intended to run at so high a pressure, but it is intended that the
engine shall pump 17,000 gallons of water minute from a depth of three
hundred feet. All the larger parts of the engine are made to resist a strain of
eight times greater than it is calculated they will ever be called upon to
sustain.
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Appendix B:
The following is an excerpt from an account by a New York Times reporter
who visited the mine in 1873, about one year after the President was
placed in service. Unlike most miners and visitors, he entered the mine
through the pump shaft rather than by the general access on the sides of
the mine pit (article dated April 26, 1873, Zinc Mining The Lehigh
Company’s Mines at Friedensville, Penn. – The Largest Stationary Engine in
the World).
But before saying more about the mines I must tell you of a certain
something which I saw in the engine-house, to wit, the engine itself. Nothing
very remarkable about there being an engine in an engine-house; but it
caused me to open my eyes and mouth to such an extent that I had the
greatest difficulty in getting the first closed when I went to bed, and the
latter shut when I wanted to masticate my dinner on my return to
Bethlehem. It is the largest stationary engine in the world; and yet only onehalf of its pumping capacity has as yet been called into play. When I say that
this mammoth engine is of 3,000-horse power, and pumps up 6,700 gallons
of water in a minute, or at the rate of 800 gallons to very action, some idea
of its size may be gathered. At present the engine is only run up to eight and
a half revolutions, in a minute. This mammoth engine weighs 700 tons, has a
cylinder of 110 inches, and 10 feet stroke, and stands on a foundation 32 feet
in depth. Its four walking beams weigh 48,000 pounds each, and no less than
twenty-six of its parts weigh over seven tons each. The wall which duty for
the fulcrum on which this powerful engine gives the leverage to the pumps, is
built of solid masonry, nine feet in thickness, and springs from a platform of
solid rock, 114 feet below the surface. There are two pumps abreast of one
another, each pump having two drawing lift-pumps and two plungers for
discharging the water at the surface level. The pump-rods, which are at
present 150 feet long, are each made of six twelve-inch square Florida [
other sources describe as Georgia] pine, iron-bound and securely bolted
together. The work of sinking the pumping shaft is, however, always going
on, and will be continued till it has reached a depth of 300 feet – twice its
present depth. When this is accomplished, and the two other pumps are put
in position, 15,000 to 30,000 gallons of water will be drawn from the mine
every minute, if so much should collect. But as all the springs from the
mountain seem to drain into the mine, the probability is that the big engine
will find plenty of employment. I went down into this terrible-pumping shaft
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[of The President], and I am bound to say that there is little poetry in making
such a venture. It is blacker than the darkest night down there, and the only
light comes from the fitful glare of the little miner’s lamps stuck on the peak
of your hat. The means of descent is the very simple one of a series of
common rung ladders, landing on very small stagings and descending first in
one direction, then in the other. The rungs are all wet and slippery, as may
be expected, and have literally to feel your way down with your hands and
feet. One false step and it would be all up. There is nothing till you come to
the bottom of the shaft. Then, again, the noise of the pumping in the shaft –
which is only 34 feet square [the actual dimensions were 30 feet by 20 feet]
though 150 feet deep – is very great and confusing, and the streams of
drippings find their way down your neck with wonderful ingenuity and
perseverance.
[Break in Article Narrative]
We tramped about the mine, candle in hand, for an hour or two, every now
and then almost getting wedged in the narrow galleries, and I gradually
accumulating a headache from striking my cranium against the numberless
bulks of heavy timbers with which the galleries are shored up. I saw the
splendid rich veins of carbonate and silicate of zinc, and veins and pockets of
the blend or sulphuret of zinc. It sparkled like diamonds in the half light of
our farthing dip candles. And then my companion asked me if I could do
some rough climbing. “Aye, aye, Sir,” I reply, and away he goes again. We
climb up an almost perpendicular pile of boulders till we reach a long
tunneled hole, through which I just manage to squeeze, and we crawl along
full length till we come to a shoot-up braced with heavy logs. Here again we
have a tight squeeze for it, and the sharp fibers of the ore make it nasty work
for the hands. At last we see our way into a low, narrow gallery, and sliding
down we are once more on our feet, and pushing through some six inches of
slush. But we come to the old pumping apparatus which, though still in use
and of great magnitude, is a dwarf when compared with the giant finished a
year ago; and there is more light, and I fancy I can see more of the workings
of the pumps. Back we struggle the same way we came, and when we emerge
into the daylight we find that we are covered with mud enough to fill a New
York street-cleaning car – hands, face, overall suit – everything.139
[Break in Article Narrative]
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Interesting as are the mines themselves, I must confess that the big engine
was my “piece de resistance”. The marvelous case with which its ponderous
machinery moved fascinated me. I could have watched it without wearying
for hours. The engine not only reflects great honor of the company’s
engineer, who designed it, but redounds to the credit of the company who
had the pluck to make so costly an investment, from which capitalists may
have well shrunk, and at which some would have stood aghast, and
characterized it as reckless periling of the company’s position. It was made
in Philadelphia, as were its pumps, boilers, and mounting – Philadelphia,
that queen of manufacturing cities – and cost the almost fabulous sum of
$350,000 [ this likely is the cost of the engine, boilers and auxiliary
equipment]. A study of it would alone well repay a visit to the Friedensville
mines. In fact, engineers and mechanics do go to Friedensville from all parts
for the express purpose of having a look at the biggest stationary engine in
the world. It is certainly one of the wonders of wonder-creating 19th century;
and it seems almost laughable to say so, but is none the less true, that the
first pumping engine the Lehigh Zinc Company put up was one horse-power.
What an exemplification of the parable of the grain of mustard-seed!
[As noted in this study, if measured based on cylinder size, there was a
larger compound engine in the Netherlands (Cruquius) at the time this
article was written. Also, in England, at the Battersea waterworks, there
was a single cylinder engine, like The President, which had a cylinder two
inches larger in diameter than The President. The President was the
largest single cylinder engine in the Americas and, on an overall
performance feature basis, significantly larger and more powerful than
Battersea engine.]
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Appendix C:
The following is an article from the South Australian Advertizer published
on May 13th, 1872. The Advertizer is published in Adelaide, the capital of
South Australia, the heart of Australia’s mining region. This article is
courtesy of John Manley who found it on the “Trove” website of the
National Library of Australia:
The Largest Stationary Engine in the World
A recent number of the Mining Journal gives an interesting account of the
starting of the Lehigh Zinc Company’s mammoth engine, in America. After
describing the progress of fine ore mining generally, the following brief
description of the great pumping engine is added:
The engine was three years building, and was designed by Mr. John West,
engineer of the Lehigh Zinc Company, who personally superintended its
erection in all its parts, down to the minutest particular. The engine was
built by Merrick & Sons, Philadelphia, and the pumps and boilers by I. P.
Morris & Co, Philadelphia. The object for which the engine was built was to
concentrate the greatest amount of power on one particular spot in the
mines in the most economical manner. These new pumps drain the whole
property of the Company, and are erected on the particular spot on which
they stand on account of the presence of a firm rock to plant upon. Following
is a description of the mammoth engine, as we gathered it from a
conversation with Mr. West, which will be found to contain technical facts
which Mr. Webster did not give in his remarks. The engine has a pumping
capacity of 15,000 gallons per minute, and may be run to 17,000 in case of
emergency, raising water from a depth of 300 feet. The engine alone weighs
650 tons, and including the pumps and boilers the total weight of the
machinery is 1,000 tons. Size of cylinder, 110 inches in diameter; length of
stroke, 10 feet. The heaviest pieces of iron in the engine are the sections of
beams, and weigh 24 tons. There are two pieces of wrought-iron, weighing
16 tons each. The fly-wheels weigh 75 tons each; crank pins 1 ton each. The
piston rod is 14 inches in diameter. The cross head weighs 8 tons. The
connecting rods have 9-inch necks, and are 15 inches in the middle, 41 feet 2
½ inches long, and weigh 11 tons each. There are two air pumps, 50 inches
in diameter each. This is, as far as known, the most powerful stationary
engine in the world. Next to it in point of size and capacity is the engine at
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the Cincinnati Waterworks, cylinder 100 inches in diameter. Next is the
engine at the Brooklyn Works, cylinder 90 inches; and next the engines used
to drain the Meer at Haarlem, in Holland. There are three of these cylinders,
84 inches steam, with 12 feet Sims’ compound, 600- horse-power each. Next
are the large Cornish engines used in the Cornish mines in England, and in
the London waterworks.
The work of the “President” will be to drive four plunger pumps, each 30
inches in diameter by 10-feet stroke; four lifting pumps, each 31 ½ inches in
diameter by 10-feet stroke – the plunger pumps being uppermost and
stationary. The lifting pumps will be used in the bottom of the shaft, and are
movable, so as to go down as the shaft is sunk; and the lifting pumps, on
account of veins of ore running through the shaft, are and will continue to be
suspended, or the weight of the pumps would force them down into the ore
to an indefinite depth. To handle these lifting pumps, hoisting or lowering
them at pleasure, a steam capstan, capable of lifting 50 tons vertically, is
used. By a series of strong gearing, a drum and a steel wire rope, with this
capstan, if anything goes wrong with the pumps they can be taken hold of by
the top and pulled out of water, repaired, and put back in a very short time.
Everything that past experience could dictate is here applied, or at least, as
Mr. West said, so it is thought, as far as known. Mr. West, who has brought
this massive engine to its present state of perfect working, has been
employed by the Lehigh Zinc Company for about five years, and designed
and superintended the construction of all the machinery in and about these
mines. The engine is certainly a triumph of skill, pluck, and perseverance, of
which the Company, who backed up the President, Mr. Webster, who backed
up and sustained Mr. West, the engineer, who conceived and carried out the
only feasible plan for relief from the difficulties under which the Company
labored – too much water – may all feel very proud.
The erector of this mammoth engine, under Mr. West’s supervision, is Simeon
Noell, a Cornishman, who has had 21 years’ experience in this kind of work
in Cornwall, England. The engineers who will run the “President” hereafter
are William Harry, a Cornishman, age 35 years, with 17 years experience;
and John Beddington, also a Cornishman, age 37 years, 21 years’ experience
as engineer. Both saw the engine go up from its foundation, and know every
piece of it, and will keep a watchful and intelligent eye on the mammoth
engine.
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Appendix D:
The following was transcribed by Fran Petro for an article in the Upper Saucon
Township Bicentennial Tribute (1976). It was later included in Nadine Miller Peterson
and Dan Zagorski’s paper presented at the National Canal Museum Symposium XX in
2001. The original source is not known. It is a detailed eye-witness account of The
President in operation and the workings of the mine penned by one of four Lafayette
College seniors who visited the Ueberroth Mine in 1876. This is an extract of their
account:

Mr. B. C. Webster, the ever courteous President of the Lehigh Zinc Company,
had furnished us with passes, and with letters introducing us to Capt.
Glasgow, the mining superintendent, we were soon “doing” the mines under
his auspices. First we went to the large houses where they keep the biggest
engine in America…..It looms up enormous in the gloom of its habitation,
and the longer you look the large it seems.
After examining the monster we were furnished with overalls and coats of
white duck. We tucked the tails of the coats into the pants, tying the latter
tight about our waists, and, encasing ourselves in dilapidated hats and
rubbers, presented a grotesque appearance not to be described. Thus attired,
we proceeded to the mouth of the mine, were furnished with candles, put in
charge of an intelligent old miner, and commenced the descent.
Accustomed to the buckets of iron and to the cages of coal mines, which,
although somewhat safe require no physical exertion, imagine us descending
long lines of perpendicular ladders, clinging to the slippery rounds, treading
on fingers of the man below, and receiving showers of dirt from heels of the
man above, with lively apprehensions that the half-worn rounds that might
break and precipitate us into the depths below. Imagine us arriving at the
foot to find that our further route lay along a single plank, perhaps loosely
supported over an Abyss of unknown depth and profound darkness, perhaps
with far below us the glimmering candles of the mines at work, and then a
shouted-up warning that they were just going to blast. In other parts of the
mine we crawled through narrow passages on hands and knees, and once
squeezing head foremost through a narrow opening, we half slid, half rolled
down to the bottom of an inclined plane of rocks and mud. The galleries of
the mine are formed by following out the veins of ore. They are generally
from two to four feet in width – sometimes enlarging into chambers, and at
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one place…there is an immense hole, once occupied by the outcrop of the
main body, from which veins lead off in several directions.
There is no regular system of timbering, as the veins are nearly
perpendicular.
They use in these mines an explosive made of sawdust soaked in nitroglycerine, called dualin. It is made up into cartridges and exploded with a
detonator. A cartridge was opened for us, portions of the charge taken out
and examined by candle-light and then set fire to upon a rock. It burned like
dampened gunpowder, throwing out many sparks. We were cautioned not to
smell the dualin for fear of headache, and told that the gases of the
explosions often caused such effects in those not used to them.
One man has charge of all the blasting done in the mines. He let off a couple
of blasts while we were below, which rumbled along the galleries and shook
the rocks like an earthquake.
There is no special provision for ventilation in these mines, but the air is very
pure, even in the lowest portions and at places we encountered strong drafts.
We met numerous parties of miners, some of them working in places where
the water streamed from every crevice in the rocks. They are a healthy
looking set of men, with whom underground life seems to agree. They get
$1.15 per day, working from six to ten hours, according to the wetness of the
headings. The ore is transported from the workings to the hoists in barrows,
made narrow to pass through the galleries.
The mine is drained with a cistern at the bottom of the main shaft, from
which the water is pumped to the surface. The upper portions of the mine
were tolerably dry, but down below, and where they were mining blende, it
was very wet; water trickled from the rocks in all directions, and
occasionally we came to immense chutes, down which water was streaming
from the upper levels.
Approaching the main shaft our road lay through galleries where a single
plank led over streams of black water, rushing along with frightful
impetuosity. A tremendous roaring kept growing louder and louder, and
presently we emerged from the galleries into the main shaft, where we stood
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upon a platform of two or three planks, darkness above and below, all the
noise that can be possibly be made by running water in our ears, and several
pump rods, well furnished with bristling bolts and nuts, bolting up and down
in dangerous proximity to our persons.
The air shaft is about thirty feet square and 220 feet deep. At the bottom is a
rock cistern, into which discharges all the drainage of the mine. From this
cistern four lift pumps, each 31 ½ inches in diameter, empty the water into
four tanks, ninety-six feet below the surface, and from the latter four plunge
pumps force it to the mouth of the shaft. There are two main pump rods each
two by three feet, built of Georgia pine, to which the bucket rods and plunger
stocks are attached by set-off and a plunger head. The pumps and all of the
large parts of the engine are built eight times stronger than the greatest
working stress.
We had spent several hours below, going down a ladder to see this, crawling,
almost bent double along some gallery after that, creeping through a small
hole to inspect something else, ending with a straight climb of 220 feet, and
it is safe to say were badly demoralized.
The washers are of the same kind of those used for treating limonite iron
ores, a conical spindle set spirally with teeth, working in a trough, through
which flows a stream of water. The ore is dumped in at one end, and is
worked along by the teeth to the other, most of the sand and clay being
washed out of it by water.
After washing, the ore is passed through a revolving screen, which sizes it,
and it is hauled to the smelting works. The sand and finer portions are
“bundled”, to extract any valuable ore which may remain in them.
In the winter, the blende is roasted in heaps near the mouths of the mines;
this is not done in summer, as the sulphurous vapors are very injurious to the
vegetation.
At the washers we finished our observation, and casting off our muddy
overalls to resume the habiliments of ordinary life, refreshed ourselves by a
good dinner at the Friedensville hotel, and took the back track, arriving in
Easton late in the afternoon, tired and footsore, but with a large stock of
information and many new ideas
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Appendix E:
The following is a transcript of the contract and technical specifications
between the Lehigh Zinc Company and Merrick & Sons for the fabrication
of the President’s Cornish pump and engine. This contract was signed in
January 1869 and an original copy of the contract and specifications is
held in the Moravian Archives in Bethlehem, Pa. I have transcribed the
handwritten documents with care to retain original punctuation (or lack
thereof), but some interpretation was necessary. The specifications
reference the existence of drawings. These drawings have not been found
in my research to date.
Contract –
Memorandum of Agreement made and entered into this twelfth day of
January Anno Domini 1869 between I Vaughan Merrick William H Merrick
and John E Cope trading as Merrick & Sons Engineers of Philadelphia State
of Pennsylvania on the one part and The Lehigh Zinc Company of
Philadelphia State of Pennsylvania on the other part.
Witnesseth = That for and in consideration of the covenants hereafter
described the party of the first part agrees to construct and deliver or cause
to be constructed and delivered on board cars at their works on Washington
Avenue in the Said city to the party of the Second part a pumping engine of
one hundred & ten (110) inches diameter of the cylinder by Ten (10) feet
Stroke with all the necessary parts to make the engine terminating at the
pump end of the beams, complete in accordance with the plans and
Specifications furnished by the party of the Second part, Said plans and
Specifications to be attached to and become part of this contract.
The party of the first part agrees that are the parts of the Said Engine Shall
be of the best quality of material and workmanship in accordance with the
plans and Specifications hereinbefore mentioned. The party of the first part
agrees to have the Said Engine complete and ready for delivery within
twelve months after the date of this agreement (unless prevented by
circumstances beyond their control or the acts, of the party of the Second
part).

52

The party of the Second part agrees to pay to the party of the first part in full
consideration for the performance by the party of the first part of the
covenants hereinbefore described the Sum or price of Eight cents per pound
for all the material in the Engine furnished and delivered at their works, that
is to Say for all the Cast Iron, wrought iron, Steel, Brass, Copper and Babbit
Metal, on the following terms and conditions.
At the expiration of each month during the Continuance of this agreement
the Engineer of the party of the Second part shall make an estimate of the
value of the work done and performed during the month on which estimate
a payment Shall become due in Cash to the party of the first part less a
reservation of twenty per cent 20% to be retained until the completion of
this agreement. It being understood and agreed that for any installment
which may become due on the first day of February and the first day of
March next ensuing the Said party of the Second part shall have the option
of making the payment in their note at[?] Sixty days for the day on which the
Said installments would become due in cash.
In witness whereof the parties to this agreement have Set their hands and
Seals in two instruments of like tenor and date.
Note = Line 24 Page 1 after the word control the following Clause inserted
before Signing.
This Clause shall not be construed to Mean more than that, in case of Serious
Accident at the works – beyond the control of Said party of the first part,
thereby causing a delay not to exceed four months in the building and
delivery of Said Engine then Said party of the first part are to held blameless
for Such delay to the extent of four months, but for no longer period.
Witness
William I. Hoyt
Wm A. Brook

- I. Vaughan Merrick
-W H Merrick
- Jno. E. Cope
Lehigh Zinc Co
Gordon Mongis Treas
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Specifications –
Specification of a Steam Engine to be made, and delivered onboard cars for
the Lehigh Zinc Co’s Mines Situate Borough, South Bethlehem, County of
Lehigh and State of Pennsylvania
Engine is to be somewhat of the square Engine Pattern, being upright,
condensing, with the Main Beams over the Cylinder, and Fly Wheel Shaft
under the centre of the Cylinder.
The Valves, and Seatings are to be of the internal Cornish Pattern.
To have one common condenser and copper Jet Pipe, Two Air Pumps, and two
Air Pump Buckets. The Buckets to be driven by pins in the Beams over head
through long Connecting Rods.
The Piston Rod is to be fastened to the Piston by a Cone, and Brass Nut and to
the Cross Head by a collar or shoulder on one side, and a wrought iron Nut on
the other, and steel Keys in the centre.
The Cross Head is connected to the working parts of the Engine by Main Sinks
attached to a large long Pin, or Shaft running through the Noses of the
Beams, Said Pin or Shaft to have a bearing at each end to receive Connecting
Rods.
To have two Beams of the Lattice Beam each to be in two halves and
supported by Pedestals resting on Girders of Cast Iron on to of a stone wall.
The Beams to be of Cast Iron and all the Pins to be of wrought iron.
The Connecting Rods to be Wrought Iron, and two in number to connect the
long pin, or shaft thus runs through the noses of Beams with Crank Pins.
Crank Pins to be two in number one each side of the Cylinder, and attached to
the centre Pieces of the Fly Wheels.
To have two Fly Wheels on each side of the Cylinder, carried by a Wrought
Iron Fly Wheel Shaft running through under the Cylinder.
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Fly Wheel Shaft supported by a Cast Iron Bed Plate made in halves and held
together by cross distance pieces bolted.
The valves to be operated by Cams bolted on the Fly Wheel Shaft.
The Valve gear to consist of Wrought Levers, Wrought Rods, Wrought and
Cast Columns.
The Piston Rod to be carried vertical by Parallel Motion, Rods, and Pins of
Wrought Iron.
The Parallel Motion to be anchored and held in position by a Cast Girder
supported by the walls of the house and tied to said walls by long bolts.
The Girders under Beam Pedestals are to be four in number planed where
they fit together, where they rest on the wall, and on upper side where the
Beam Pedestals rest.
The Beam Pedestals to be planed on the bottom and edges of base plate as
well as where the Boxes rest.
The Principal dimensions of the parts of the Engine are as follows viz. Steam
Cylinder – 110 inches in Di. By 10 feet stroke metal 1 5/8 ins length of
Cylinder 13 feet 3 ins. Flanges 2½ ins. thick and bracketed.
Jacket of Steam Cylinder – 114¼ ins. in Di. metal 1 5/8 ins. length of jacket
10 feet 9 ins. flanges 2½ ins. thick, and bracketed. To be ½ in. spaced between
Cylinder, and Jacket for live steam. To have five wrought bands with angle
pieces and bolts to hold up wood lagging.
Cylinder Seat – 2 feet 8 ½ ins deep metal 2 ins thick, flanges 2 ½ ins deep
with stopper in the bottom to receive cement joint, and drilled and tapped to
receive steam, and drain pipe Flanges 10 feet 5 ins in Di.
Condenser – 5 feet 10 ins deep, metal in the Cylindrical part 2 ins flanges 2 ½
ins thick. Di of upper flange 10 feet 9 ins lower flange 10 feet 6 ½ ins square
the dished disc 1 ½ ins thick.
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Bed Plate – 5 feet 7 ¾ ins deep, metal 4 ½ ins thick in the centre reducing to 2
ins thick in the ends horizontally, the same relative proportion of thickness in
the sides from bottom to top viz. from 4 ½ ins to 3 3/8 ins in the centre, and
from 2 ins up to 2 in the ends. Planed up on the top and bottom. Chipping
pieces on the inside planed to receive distance pieces right and left handed.
Distance pieces planed up 6 feet 7 ins long. Hanger for Valve Sever planed up
6 feet 7 ins long.
Also Brass Bottom Boxes to carry Fly Wheel Shaft of 27 ins in Di bearing by 3
feet long with babbit metal if desired. The Box to be 2 feet 10 ½ ins wide and
1 foot 7 ¼ ins high. Cast hollow for water to circulate, and held in by bolts
and clips. Upper Brass Boxes length 3 feet wide 23 ¼ ins, thickness one end 2
5/8 ins, the other 1 ½ ins. Planed up to receive a cast iron wedge shaped Box
with bolts and clips.
Also one step [sic] for Throttle Valve in steam pipe.
Piston – 110 ins in Di by 27 ins deep cast hollow having two discs, with eight
arms, and eight vent holes, each vent hole to have a stopper for a cement
joint. The metal to be 1 ¾ ins in the discs, and arms, and 2 ¼ ins in the hub, to
have two sets of cast iron rings for two sets of Packing. The Follower to be
tightened by 2 in bolts and eight 12 in Cog Wheel nuts all chased with square
threads. Each Cog Wheel nut to be driven by a circular wrought iron Ring
gearing into the whole of them at one time with teeth cut in its periphery to
match the pitch of said Wheels. Di of Ring Wheel to be about 6 feet 10 ins or
to match Nut Wheels when in their places. The size of Ring to be 5 ins from
the pitch line to the inside, and 2 ins thick. To be turned bored and cut. Siad
Ring Wheel to be driven by two Brass Pinions, fastened to two Steel Shafts
running down through two stuffing boxes on the Cylinder Heads and worked
from above.
Cylinder Head – 119 ins in Di by 2 feet 5 in deep cast hollow having 2 discs 8
arms, and 8 vent holes, and stoppers to receive cement joint. Thickness of the
metal in the discs, and arms 2 ins. Flanges 2 ½ ins through chipping pieces,
and 2 ¼ ins outside. Di of flange 120 ½ ins. The Stuffing Box to be 11 ins deep
with skeleton Brass 4 ins deep. Holes to be cast, or drilled through the arms to
receive four 4 ins double double oil cups and two stuffing boxes to receive
Piston, Follower Drivers, Upper face of the whole Head to be bright, also the
follower of stuffing box.
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Piston Rod – to be of wrought iron 14 ins in Di by 22 feet ¼ ins long, the cone
end to be 21 ½ ins in Di by 15 ¼ ins in Di by 20 ¼ ins long with a square
thread above the cone of 15 ins in Di by 14 ins long, and7/8 in pitch to have 2
Brass Nuts, one of them to be a duplicate. The upper end through the Cross
Head to be turned to 12 ½ ins in Di and the end to be chased to a 7/8 in pitch
square thread 12 3/8 ins in Di by 15 ½ ins long with a wrought iron nut 15
ins deep. 21 ½ ins across the flat sides. Wrought Iron to be finished. The part
that passes through the cross Head is to have a key hole of 12 ins by 1 ½ ins
to receive two steel Keys.
Cross Head – to be Wrought Iron 10 feet 11 ins from centre to centre of Main
Sink bearings. 36 ins deep through the eye 12 ins thick through the flats 13
feet 8 ½ ins long over all, 30 ½ ins in Di across the eye. Main Sink bearings 14
ins in Di by 14 ins long, and the Parallel Rod Journals to be 6 ins in Di by 6 ins
long. To be turned, and finished on the edges, bearings, and collars, and
planed true, and smooth on the flat sides, and around the eye a key hole to be
slotted through the eye 12 ins by 1 ½ ins for aiding Nut in fastening Piston
Rod.
Main Sinks – to be of Wrought Iron 7 feet long from centre to centre of
Journals. The upper Journal Brass Boxes to be bored out to 27 ins, and the
lower Journal Brass Boxes to be bored out to 14 ins in Di, and the upper and
lower Boxes to be 14 ins long. The Stubs and Straps to be 10 in wide. The
lower straps 10 ins wide by 3 ¾ ins thick by 10 ins by 7 ins in the middle. The
upper straps 10 ins wide by 3 ¾ ins thick at the ends and 10 ins by 9 ins in the
middle. Keys and Gibs in each Stub and Strap 14 ins by 2 ½ ins the straps to
have clamp bolts similar to Locomotive work. The both Sinks to be tied
together laterally by a Wrought Iron double brace.
Main Pin – or Shafts in nose of Beam to connect Main Sinks to Beam and
Connecting Rods to be 27 ins in Di and 17 feet 11 ins from centre to centre of
bearings for Connecting Rods. Whole length 19 feet 5 ½ ins the Journals to
receive Connecting Rods to be 14 ins in Di by 14 ins long.
Beams – to be two in number of the Lattice Pattern, each in halves of cast
Iron 36 feet long from centre to centre of end pins 18 feet from centre of
Gudgeon to centre of each pin. To be 9 feet deep through the centre. Section
through bolts and rib 30 ins from centre, 10 ins by 6 ins, and 7 ins by 6 ins
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making in all 102 sq ins in section through top and bottom of each of the four
parts of the Beam.
The Section of braces 6 ins by 6 ins. The noses or eyes of the ends of the Beams
over the Cylinder to be bored to 27 ins to receive large pin. The centre eyes of
the Beams to be bored to 27 ins and to have bands of 2 ½ in square iron
shrunk shrunk on each side of each half. Each pair of Beams to be bolted
together with wrought iron bolts, and cast iron distance pieces, around each
distance piece bolt hole there is to be a chipping piece. Three chipping pieces
are to be dressed off true, with the Beam standing on the edge so as to receive
distance pieces.
The Gudgeons or Center Pins to be Wrought Iron, 27 ins in Di in the middle.
The Journals 24 ins in Di by 24 ins long. Whole length of each Gudgeon 8 feet
10 ½ ins. The Noses or Eyes of the Beams at the opposite end from the
Cylinder to be bored to 17 ins. The Pins to be of wrought iron 17 ins in Di at
the ends, and the Journals to be 14 ins in Di by 14 ins long, all the other Pin
holes to be bored out 8 ins.
Pedestals – To carry the Beams to be cast hollow with 2 ins of metal on the
bottom of the sides, and 2 ½ ins up close to the bearing and from there up.
The base 2 ¼ ins Planed, and fitted to receive Brass Boxes, and Cast Oil Cups
also drilled for bolting to Girders; the base to be planed off on the bottom,
and edges to have Brass Boxes well fitted to the Pedestals. The bottom ones 3
ins thick through the bottom parts the top or upper ones to be 2 ½ ins thick,
each to be hold down by four 3 ½ in bolts, and two wrought iron clips 6 ins by
7 ins, and 35 ½ ins from centre to centre of the bolts. The Nuts to be locked by
wrought iron spectacles. The Boxes bored for 24 ins by 24 ins Journals.
Girders – to be cast iron four in number 2 feet 3 ins square by 38 feet long
each. The two outside ones to be of 1 ½ ins thickness of metal all over. The
inside pair to be of 1 1/8 in of metal all over. The outside pair to be planed off
on three sides, the top, inside and bottom, the top only where the Pedestals
rest on. They are to be bolted and fitted together with eight 2 ½ in bolts. The
holes for bolting down Pedestals are not be drilled.
Connecting Rods – to be two in number of wrought iron, 41 feet 2 ¾ ins from
centre to centre of Journal Boxes. Journals 14 ins in Di by 14 ins long. Straps
and Stubs 10 ins wide, thickness of Straps 4 ins, thickness of middle of Straps
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7 ins. Gibs and Keys 14 ins by 2 ½ ins. Cheeks [sic] 9 ½ ins in Di. Middle 15 ½
ins in Di to be braced with 2 in iron. Connecting Rods and braces to be bright.
Fly Wheel, and Crank Pins. The Fly Wheels to be 30 feet in Di the rims to be
cast of the H form, to be bolted together by 3 in bolts; the metal to be 3 ½ ins,
19 ins on the face, and 30 ins deep. The hollow of the H form to be filled in
with four weights, held in by 2 in bolts; in one segment only in each wheel.
The Patterns for weights to be well made of 1 in stuff glued up, and as soon as
it’s found by casting the four weights, and bolting them in the segment, that
they connect right and left Patterns, then said Patterns are to be delivered to
the Lehigh Zinc Co. The arms are to be made of Hollow square boxes. The
rims and arms confined to centre pieces by 5 7/8 ins wrought iron Key and
head bolts. Keys in bolts 8 ins by 1 ¼ ins. Holes for arm bolts in rims, and
centre pieces to be bored out and faced to receive the arms and bolts. The
Centre Piece to be 10 feet in Di and 20 ins wide cast hollow. Metal 2 ¾ ins
thick Centre on eyes bored out to fit 27 in shaft; one side of each centre piece
to have a projection to receive crank pins. The holes for crank pins to be
bored to 17 ins. Crank Pins – the Journals to be 14 ins in Di by 14 ins long. The
large end 17 ins in Di by 21 ½ ins long; the collar or head to be 16 7/8 ins in
Di by 2 ½ in face.
Fly Wheel Shaft – to be 27 ins in Di 16 feet 8 ins long of Wrought iron.
Cams – for Steam and Exhaust Valves to be made of Wrought Iron Steel faced,
or entirely of steel. To be 3 grades of Steam, and 2 of Exhaust Cams with
bolts. The Cams not to be fastened to the shafts by the Builder.
Steam Chests – to be two in number and alike with one exception – that is –
the lower one is to have two frads [sic] to hold girders for Valve Rods. The
Valve openings to be bored out to receive Valve seatings. The hole for the
Steam Seating 21 ins in Di. The hole for the Exhaust Seating 36 ins in Di. The
openings for side pipes 30 ins all the flanges faced off Metal to be 1 3/8 ins,
flanges 1 5/8 ins thick.
Bonnets – The metal in Bonnets to be 1 ¼ ins to have 6 arms, flanges 1 ½ ins
thick arms 1 ¼ thick, the upper surface and edges of Bonnets to be turned
bright the followers to be turned bright, each Bonnet to have a cover turned
bright. The steam Chests are to have a top and bottom casing plate bolted
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and clipped to receive wood lagging. The bottom plate of lower chest is to be
supported in part by two columns.
Steam Valves – to be two in number with Seats. The Valves and Seats to be
made of Brass of the Cornish internal double beat [sic] pattern. The Valve to
be 20 ins in Di, the body to be 14 ins in Di, the metal ½ in thick to have 6 arms
4 ins deep. The hub through which the Valve Stem passes 7/8 in thick. The
Seat to have 10 arms the disc of seat to have 5/8 in of metal and arms 7/8 in.
The Seats to be held a by steel bolts.
Exhaust Valves – to be two in number with seats. Valves 30 ins in Di all other
dimensions as per Valve and Seat above.
Valve Stems – to be made of Steel 1 ½ ins in Di.
Valve Gear – to consist of 8 cast iron columns, 8 wrought iron columns, 4
valve stem guide bars; 8 guide bar braces, 2 single Severe, 2 double Severe
with Steel pins. 4 rock shafts. 4 valve stem socket guides, 2 long valve rode
and 2 short valve rode with Stubs and straps, brass boxes and brass adjusting
nuts. The middle of the rode made of 2 ½ in gas pipe. All the above named
parts of Valve gear to be fitted up bright.
Valve Gear below floor consisting of 4 wrought iron valve levers; with rock
shaft steel pins, and steel rolls. The ends and hubs of levers bored and fitted
true, attention is required to the varied thickness of the hubs. 4 cast iron
weights 18 ins in Di and 8 ins thick with 1 ½ in set screw on one side of each.
Also 4 packs of weights turned bright on the edges, and trued up on the faces
to rest on Valve stem guide. Starting gear to consist of starting bar rock
shafts and 4 toes, all wrought iron, a rocker, and two brackets of cast iron.
Channel Plate – for the two Air Pumps – to be 6 feet 3 ins wide by 2 feet 9 ins
deep in the main channel way to have ribs through centre and bottom under
Air Pumps. One end of Channel Plate to be connected in condenser bottom,
the other to receive the Air Pumps. Metal to be 1 ½ ins all over. Flanges to be
1 ¾ ins thick, to have one manhole in the side under one of the Air Pumps; to
have 4 gum foot valves with brass seats and guards, to be faced fitted and
bolted to a permanent diagonal partition in the Channel Plate. The end of the
Channel Plate where Air Pumps are fastened, to have chipping pieces planed
to rest on the Bed Plate.
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Air Pumps – to be two in number 50 ins in Di, each. Metal 1 ¼ ins with flanges
on the top to receive hot wells. Flanges to be 1 ½ ins thick bracketed. Flanges
11 ¼ ins from the bottom 1 ¾ ins thick. The upper ends of the Air Pump to
have a ring of 2 ¾ ins wide and 2 ins high faced off true for floating cover to
rest on each Pump, to have a Hot Well of 6 feet 2 ins in Di by 4 feet 11 ½ ins
deep, the metal ¾ in thick with an internal flange near the top, and a bracket
and section of flange near the centre. The bottom of Hot Wells faced off to
rest on the Air Pumps each Hot Well to have one outlet branch and a
connecting branch the branches to be of a D form to have two D discharge
pipes 2 feet in Di 7 feet 1 ½ ins long; metal 1 in flanges 2 feet 7 ins in Di 1 ½
ins thick.
Floating Covers to be dished to have 3 gum valves on top, and a 3 in by 2 in
gum ring to fit in the groove to rest on Air Pumps. The metal to be 1 1/8 ins
thick.
Air Pump Buckets to be of cast iron 17 7/8 ins deep, 1 1/8 ins of metal, 6
arms, the hole for rod bored to 4 3/8 ins. To have cast follower, cast iron
Packing Rings. Brass barred Seatings, gum valves, and Brass guards.
Bucket Rods to be 5 ½ ins in Di to be held in Buckets by double nuts and link
Keys, the upper ends to be keyed in sockets of connecting rods. The
Connecting Rods to be 4 ¾ in Di through the necks, 6 ¾ ins in the middle.
Stubs 6 ins by 7 ¾ ins. Straps 2 ¾ ins by 6 ins. Keys and Gibs 6 ins by 1 ¼ ins.
Stubs and Straps to be bored to 7 ins without brass boxes. The Sockets to be 7
¼ ins outside, and 4 ¾ ins inside Di; and 16 ins deep. Keys 6 ins by 1 ¼ ins.
Connecting Rods to be carried by a long pin or Shaft, and two Sinks,
connecting with pins in the Beams. The Di of long pin 8 ins in the middle 7 ins
bearing to carry connecting ords, and 6 in bearing for Sinks, tapering down
to meet 3 in Journals the whole length of the long pin 11 feet 5 ins. The two
links that carry the pin to be 3 feet 11 ins long from centre to centre of Brass
Boxes. The Stubs to be 7 ins by 5 ins. The Straps 2 3/8 by 5 ins on the sides,
and 3 ½ ins by 5 ins in the middle Keys and Gibs to be 6 ins by 1 ¼ ins. Necks
4 ¾ ins in Di middle 5 ½ ins in Di. The above named long pin that works air
pump buckets is to be carried vertical by two additional horizontal Sinks
attached to its’ 3 in Journals; and the Back Sinks of the Parallel Motion. The
Horizontal links to be 1 foot 11 ¾ ins from centre to centre of Brass Boxes to
centre of pins. The necks to be flat 3 ins by 2 ins the one end a plain Stub, and
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the in the middle 1 7/8 ins by 3 ins. Keys and Gibs 3 ins by ¾ in. The Fork to
be 2½ ins opening, the sides 1 in by 3 ins; the pin 3 ins in Di. The Brass Boxes
to be bored to 3 ins and to be 4 ins long.
Parallel Motion – for carrying Piston Rod and Bucket Rods vertical to consist
of two Parallel Rods 8 feet from centre of Brass Boxes. Necks 3 ½ ins in Di.
Middle 4 7/8 ins in Di. Stub ends 7 ins by 4 ½ ins. Straps on the sides 1 ½ ins
by 4 ½ ins; in the middle 2 ½ ins. Key and Gib 4 ¾ ins by 1 1/8 ins. Brass
Boxes bored to 6 ins, and 6 ins long.
Two Radius Rods – 12 feet 6 ins long from centres of Brass Boxes. Necks 3 ½
ins in Di. Middle 5 ¾ ins in Di. Stub Ends, Brass Boxes, Keys and Gibs and
Straps the same as those of Parallel Rods.
Two Back Sinks 7 feet from centre of Box to centre of bob end, to have eyes in
the middle, 3 feet 1 in from centre of bolt end to centre of eye, 3 feet 11 ins
from centre of eye to centre of Brass Box on the other end. The body between
bolt end, and Stub to be flat, 4 ins by 2½ ins in the necks, and 5 ins by 2 ½ ins
near the eye, 8 ins. Stub end the same as those of Parallel Rods and Radius
Rods. The back pin of Parallel, and Radius Rods 7 ins in Di 15 feet 5 ½ ins
long with two Journals in each end 6 ins in Di and 6 ins long each, and two
eyes for Back Sinks 2 ½ ins in Di, and 10 feet 11 ins from centre to centre.
The anchorage of Radius Rods to consist of two cast iron Jaws with 6 ins in Di
wrought iron pins keyed in the anchorage Jaws. To be supported by a hollow
cast Iron Girder 3 feet square by 36 feet long, the metal 1 ¾ ins thick planed
up where anchorage Jaws are bolted against it. Bolt holes cored through the
middle and ends; the middle hole 3 ins in Di, and the end holes 4 ins in Di.
There are to be four 3½ ins bolts 31 feet 4 ins long for tying beam Girders to
anchorage Girders, and two 3 ½ in bolts 29 feet 9 ¾ ins long with two cast
iron washers 14 ins in Di by 3 ins thick to tie anchorage Girder to end of
House. One 2 ½ in bolt 29 feet 8 ins long with cast iron washer 14 ins in Di
and 2 ½ ins thick. The Girder to have lugs cast on, and 2 in set screws tapped
in the lugs to adjust anchorage Jaws.
Side Pipes – Steam and Exhaust. The Steam to be 30 ins in Di with a side
branch and faucet piece, with a faucet joint, bolts and follower, a wrought
iron ring to be in the bottom of faucet joint. Pipe to be turned up Bright
except where the branch pipe joins. Whole length 8 feet 6 7/8 ins flanges to
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suit Steam Chest, and 1 ½ ins thick. The Exhaust Side Pipe to be of the same
dimensions as Steam Side Pipe but no branch also to be turned up bright.
Throttle Valve Pipe – to be 30 ins in Di, 1 in of metal, 5 feet 2 ¾ ins long to
have two throttle valves, with brass ring seats; fitted in taper ends of the pipe,
with steel valve stem each stem to have a stuffing box follower, and bolts.
Flanges 1 ¼ ins thick, same Di as branch side pipe. The one Valve Stem to
have a shaft of 2 7/8 ins in Di by 17 feet 10 ½ ins long, with a lever keyed on 5
feet in length. The other valve stem to have a lever 5 feet long also with a row
of holes drilled in it.
Steam pipe – one section of cast iron steam pipe 30 ins in Di, 1 in of metal 8
feet long, the flanges to suit throttle valve pipe 37 ¾ ins, 1 ¼ ins thick, with a
4 in branch, 12 in flange 1 ¼ in thick to attach Copper Pipe to for carrying
steam to Cylinder Jacket. This Copper Pipe to be 4 ins in Di with heavy
wrought iron backing flanges. The Copper in pipe 1/8 in thick.
Spring Valve – the Cylinder Seat to have a 6 in spring valve with a 6 ½ in
branch pipe. The Valve to have steel springs two columns, and a set screw to
keep valve closed.
Infection Valve – to have one 10 in infection Valve consisting of Brass Valve,
and Brass Seat, Valve Chamber, Bonnet. Stuffing two bright wrought
columns, bright cross bar, Hand Wheel with rim bright, steel valve stem with
square thread, follower and stuffing Box bright, also one 10 in cast iron pipe
S shaped for inflection valve; and one 10 in Copper Jet pipe.
Flanges – All the flanges are to be faced off, drilled, and bolted, and all the
surfaces that come in contact with each other, to rest on or be bolted
together are to faced off true.
Bolts – All the bolts necessary to make the Engine complete except for
foundations are to be furnished, and fitted in their reflective places while the
Engine is being built, and to be made of the best fiberous or hammered iron.
All the bolts to be annealed after being forged.
Wrenches of a good form are to be furnished for all the nuts of bolts in the
Engine.
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Quality of material to be used is to be first class viz. good Foundry Anthracite
Pig for castings. Good scrap for all the Forgings. The Brass work to be made
of the best Gun metal from best Lake Superior Copper, and best Banca Tin.
The proportions to three fourths Copper and one fourth Tin.
Style of Work, All the Castings except Stoppers, Stop Flanges, girders; one
piece of branch steam pipe, on piece of S infection pipe, and casing plates for
steam chests, are to be made in Dry sand or Loam, an those excepted above
may be made in green or any other sand the Builder desires as long as they
are sound.
The Forgings are to be very carefully made. The large parts, viz. Fly Wheel
Shafts, Cross Head, large long Pin, Gudgeons of Beams, Piston Rod,
Connecting Rods. Crank Pins, and to end Pins in the Beams are to be made
under a Steam Hammer of ten tons; and of the best quality of scrap iron.
The Hub or eye of the Cross Head is to be piled up, and welded in one mass
and the ends of said pile to be drawn out of said mass preparatory to building
or forging; out each end of the flats to their full length. The forging of the
centre of the web or flat of the Cross Head as first and their welding on a
chunk on each side to form the Hub or eye will be reflected. During the time
the large parts of the forgings as described are being made the Builder shall
notify the Lehigh Zinc Co’s Engineer that he may do the Forge where they are
being made, and remain to see them finished, or send an Agent in his stead.
All the wrought iron work to be annealed after it is forged.
The finished work to be plain bus [sic] neat and well done without any kind of
burnishing.
Appendages to consist of all necessary Oil Cups for the Journals, four double
Oil Cups for the Cylinder, two Steam Gauges, two Vacuum Gauges, and one
Register of a large size, and all of the best kind that can be procured.
Drawings – There is to be a set of Tracings from the Original Drawings to be
furnished by the Lehigh Zinc Co for the Builder to make the Engine by, and to
accompany the Specifications.
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Omissions – any omissions in describing the necessary number of parts; or the
good quality of material, or of good workmanship necessary to make the
aforesaid Engine perfect, and complete are to be made good and furnished by
the Builder.
Alterations – Any alterations in sizes or changes of design in the parts
thought necessary by the Lehigh Zinc Co’s Engineer while the Engine is being
built, and that is not already partly made shall be allowed by the Builder.
Testing – If in the opinion of the Lehigh Zinc Co’s Engineer any of the parts
are made thicker or thinner than the Specifications or Drawings designate
the Builder at said Engineers request is to drill as many holes through the
parts as said Engineer may desire, that he may measure the thickness, and if
found under the thickness, said Engineer may reject the piece or pieces. In
case the parts so measured are over the designated thickness the cost of extra
weight shall be deducted from the Builder in case it is contracted for by the
pound, and in either case the Builder is to tap and plug up the holes so drilled
with gas pipe plugs.
Inspection – All and every part of the before described Engine is to be subject
to the inspection, and approval of the Lehigh Zinc Co’s Engineer or his Agent
and any part or parts rejected by him will be final.
Philadelphia Jan 12, 1869
Witnesses
William I Hoyt
Wm A Brook

Merrick & Sons
Lehigh Zinc Compny
Gordon Mongis, Tr
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Appendix F:
The following is an extract from a letter from F. L. Clerc to Charles Pratt & Co., an
investment house in New York. The letter was written 1899, the same year that the
Friedensville Zinc Company properties in Saucon Valley were purchased by the New
Jersey Zinc company. F. L. Clerc, a civil/mining engineer graduate of Lehigh (1871)
worked for the Lehigh Zinc Company at the Friedensville mines. This extract discusses
the water issues at the mines and provides an interesting view on The President pump,
30 years after it was designed and built. The letter is part of the Stabler Land Company
records held by Lehigh University Special Collections:

The Engine.
Most of the criticisms which I have heard of the engine have come from men
who have had very little experience in mine pumping. Perhaps the opinion
most often expressed is, that there should have been two engines, instead of
one. But unless such engine was large enough to handle the water alone, I do
not see what is gained. The breakage of either one would flood the mine. In
addition to the cost of two large engines with their pumps, there is the cost
of shafts and foundations to be considered. The foundation of this engine
goes down 107 feet below the surface to reach solid rock, moreover, this is
the only solid rock to be found in the mine. The shaft, large as it is (more
than 20 ft. by 30 ft.) is none too large for the pumps now in it, and to leave
sufficient room to handle them rapidly. As an offset to much criticisms, I
often recall the opinion of Mr. John Kraft, the Chief Engineer of the Sir John
Cockerill Works at Seraing, Belgium, (himself the designer of the famous
pumping engine at Blisberg, one of the largest in Europe,) whom I took out
to the mine in the Centennial year. “It is the triumph of the rotative system as
applied to a mine pump.” “I could not believe it would run so smoothly, if I
had not seen it.” “It is worth coming across the Atlantic to see.” For five years
the engine ran just as smoothly, with scarcely a stop, except such as were
determined upon in advance, and were necessary incidents in the sinking of
the shaft. When it was stopped, it was being furnished with steam by 22
boilers which were burning about 30 tons of not very good coal in 24 hours.
The Pumps.
As an alternative for duplicate engines, the pumps were so designed, that
they could be handled entirely from the surface in case the mine was flooded.
Working barrels and slack valves were set at the bottom of all the plunger
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columns so that buckets could be dropped into the mine, and they could be
worked as lift pumps. Numerous sheaves of large diameter each for its
special service were arranged at the head of the shears and an 80 hp
Capstan Engine, was so located that the wire rope from its arm could be
dropped over any one of these sheaves, so as to bring it over any part of the
shaft where it was required. A length of pump rod or of column pipe, equal to
the height of the shears, could be taken hold of and brought at one to the
surface. Bugrath Althaus, who was with Mr. Kraft, in speaking of the
timbering of the shaft, and the facilities for the quick handling of the pumps,
said “there is nothing like it in Europe.” Duplicates of all parts likely to be
needed, as well as the various lengths of column pipe used in sinking, were
kept always on hand. It was said we were “only picking out the eyes” of the
mine, and that we ought to keep the water from the upper ground from
getting to the bottom of the mine. It is certain that very great improvement
could be made upon our method of handling and cleaning the ore, but I still
have my doubts, whether any of the water can be handled at less depths,
except, as I have suggested, by other mining operations in the neighborhood,
and by the closing of the open pit.
To avoid a confusion of details, I believe it will be well to treat of the old and
new Hartman Mines, and of the mine on the tavern lot, and of the probability
of finding other valuable deposits on your property, in a separate report
which I will prepare as soon as my other duties will permit. A few words
should be said on the subject of the repairing of the present engine and
starting the pumps. Formidable as the project appears to be, to replace the
broken walking beam, it would be almost insignificant, compared with the
work which has been done, in sinking and timbering the shaft, and setting up
the pumps, in building up the foundation, and the nine foot thick bob wall,
and in transporting and setting up the engine. Material is vastly cheaper today, than it was in 1868, when the engine was contracted for, there are
dozens of shops capable of doing the work now, for one there was in 1868. If
I am not mistaken, all of the estimates also have been made to you on the
subject of repairs have been based on the condition of haste, that is, of
rushed work, to be done before the water should rise in the mine. With a
reasonable time allowed for this work, a reasonable estimate of the cost
ought to be obtained, and this cost should be figured with considerable
accuracy.
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Appendix G:
Friedensville Mine Chronology
Timeline prepared by L Michael Kaas and Mark Connar – source references
indicated.
Discovery and First Period of Production
YYYY MM DD
Early 1800s

Strange minerals are found on farm of Jacob Ueberroth,
Friedensville, PA. (Miller, 1924; Dunn, 2004)

ca1830

Wagon load of mineral tested at Mary Ann Furnace in Berks
County.No metal recovered because the zinc would have
volatilized. (Miller, 1924; Dunn, 2004)

1845

Andrew Wittman experiments with mineral, produces zinc but
doesn’t recognize it. (Miller, 1924)

1845

Theodore William Roepper determines ore minerals to be
calamine (hemimorphite) and smithsonite, makes brass by
combining it with native copper at Lehman’s Foundry in So.
Bethlehem. Fails to make spelter (zinc metal). (Miller, 1924;
Dunn, 2004).

1846 01

Roepper interests Robert Earp, Philadelphia based importer, in
shipping 9 tons to England. Furnace operator fails to recover
metal and reports ore useless (Miller, 1924; Dunn, 2004)

??

Earp tries to interest New Jersey Zinc in the property. Wetherill
visits this property. Wetherill leases the property for himself.
He offers NJZ the use of his patents and the lease. Apparently
NJZ turned it down. (Dunn, 2004)

??

Samuel Wetherill, working for NJZ at the Newark smelter,
invents and patents a process to make zinc oxide from
calamine. NJZ had already produced zinc oxide from FranklinSterling Hill ore.

1853 05

National Mining Co. formed under MD law. The company
changed the name to the Pennsylvania and Lehigh Zinc
Co.(PLZC) Investors were from NY. PLZC will supply ore to
Wetherill & Gilbert Zinc Works. (Dunn, 2004)
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1853 04

13

1853

Construction started at Wetherill and Gilbert Zinc Works (zinc
oxide plant) in “Augusta”, PA aka South Bethlehem (Dunn,
2004) The area was also known for a time as “Wetherill”. The
company was unincorporated at the time. (excerpt from 1877
History of Northampton County). (Henry, 1860) refers to the
plant as the Gilbert, Wetherill, Baxter and Co. zinc works.
Opening of the Ueberroth Mine to supply the Wetherill and
Gilbert Works (NJZ, 1947).

1853 10

13

First zinc oxide produced at Wetherill and Gilbert zinc plant.
PLZC mines ore at Ueberroth mine for Wetherill and markets
the zinc oxide (Dunn, 2004)

1853 11

09

John Keenan is Superintendent of Friedensville Mines. (Lehigh
Register 1853)
Joseph Wharton and other Philadelphia investors take over the
PLZC.

1853-1854
Wharton manages the works. PLZC also handles financial
affairs for Wetherill’s plant. Wharton’s management approach,
to make as much money as possible at the plant, conflicts with
Wetherill’s, to make money licensing his patents. (Dunn, 2004)
1853

Richard W. Pascoe becomes Ueberroth Mine Superintendent
for Wharton.

1855 11

Wetherill receives his patent for making zinc oxide. He applied
for patent in 1853 (Yates, 1974)

1855

Wharton becomes general manager of the PLZC (Yates, 1974)

1855 05

02

PA. Legislature incorporates the PLZC. (Miller 1924)

1854-1859

Wharton tries experimental furnaces to produce spelter (zinc
metal). After several failed attempts with other furnaces,
Wharton hires a Belgian company to construct furnaces of their
design. First successful U. S. spelter production starts in 1859.
(Miller, 1941)

Winter

Wetherill and Gilbert leave PLZC with a financial settlement.
(Dunn, 2004)

1856-1857

69

1856 07

Wharton granted a patent for improvement in the apparatus for
purifying zinc oxide. (Yates, 1874)

1856 11

Wetherill Zinc Co. formed by Wetherill and Gilbert to produce
zinc metal. They find it difficult to compete with European zinc.
(Dunn, 2004) (Yates, 1974)

1860 02

16

PLZC is renamed Lehigh Zinc Co. (LZC). (Dunn, 2004)
Litigation over land ownership in Friedensville caused the
company to purchase the land outright. It did not own the land
at the Correll Mine on the Correll Estate which was leased to the
Passaic Zinc Company which sublet it to LZC on high royalties.
(Miller, 1924)

?

Pascoe goes to NC around this time, before the Civil War starts.
Silver Hill Mine Ledger has entry for him dated 14 June 1860.

1860s

Ueberroth Mine and other mines experience water problems as
they deepen

1861 04

21

1863

CIVIL WAR STARTS
Joseph Wharton makes a lot of money selling zinc for the Civil
War.He sells his interest in LZC. Augustus Wolle, President.
(Dunn, 2004)

1864 06

20

After failure of Wetherill Zinc Company, its assets are sold to
LZC. (Dunn, 2004)

1864 10

07

First indication that John West; designer of The President was
consulting with Lehigh Zinc Co (trading as West Engine Co).
(Letter dated 10/07/1864 for shipment of pump parts – Moravian
Church Archives)

1864-1865

Rolling mill added at LZC zinc works. First sheet zinc produced
in1865. (Miller, 1924)

1865

Old Hartman Mine opens up and operates until 1876 when it
shut down at the same time as the Ueberroth Mine. (NJZ, 1947)

1865 04
1865 04

09

CIVIL WAR ENDS
Pascoe is paroled at end of Civil War. Resumes job as
superintendent in Friedensville mines. (Kaas, 2016)
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Benjamin Webster assumes role of President of Lehigh Zinc
Company, a role he held until the Company’s dissolution in
1881. (NYT – Webster obituary 1893)
1868 06 22

Independent engineer report issued on the design of The
President pumping engine. (Letter from Van Buren to LZC –
(Moravian Church Archives)

1869

LZC contracts for “The President” pumping engine. (contract
dated January 12, 1869 between Merrick & Sons and Lehigh
Zinc Co – Moravian Church Archives)

1870

I P Morris and Merrick & Sons begin shipment of engine, boiler
and pump parts for The President pumping engine
(correspondence – Moravian Church Archives)

1871 05

Henry Drinker report to AIME on the Lehigh Zinc processing
plant in Bethlehem and mines in Friedensville. Detailed
information is given on operating features. Henry Drinker later
became the 5th President of Lehigh University and the only to
also be a graduate of the University.

1872 01

19

Dedication of “The President” is attended by many dignitaries
and the press. President U. S. Grant was invited to attend, but
did not attend with various colorful stories on why he was a “noshow”. (multiple journal articles, local histories and newspaper
reporting)

1872-1876

“The President” Cornish pump is operated to remove water from
the Ueberroth mine and other area mines. Pumping stopped
when the Mines closed in October 1876. The pump was again
operated during the Friedensville Mine Company ownership in
the 1880s and early 1890s as noted below. (Miller, 1924)

1874 06 04

A crank on the President broke and was quickly repaired.
(newspaper article - only breakdown reported in the above
operating period)

1874 06

Lafayette engineering student Samuel Miller Riley issues his
report on The President engine which includes excellent drawn
sketches of the engine. Since the original drawings are lost,
these sketches and his description is invaluable. (Lafayette
Special Collections)
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1853-1876

LZC (and its predecessor PLZC) operated the mines at
Friedensville without interruption during this period.

1874?

About 1874, John West left employment at Lehigh Zinc and
became superintendent of the municipal water works in
Providence RI. Here he oversaw the installation of a large
Cornish style pump. Subsequently, he worked on the design
and installation of large pumps for the gold and silver mines in
Virginia City, Nevada (Comstock Lode). He returned to PA in
1878 and closed out his career working for Scott
Foundry/Reading Iron Works. He died in 1893. (Connar –
various newspaper articles)

1875

Passaic Zinc Company lease expires and Bergen Point Zinc
Company (BPZC) obtains the lease on the Correll Mine. Sulfide
ore is shipped to its’ plant which opened in 1875. (Miller, 1924;
Bleiwas, 2010) 1875 is the only year two companies, LZC and
BPZC, operate the Friedensville mines. BPZC produced 500
short tons of zinc metal from Ores from the Ueberroth and
Hartman mines.

1875 12

21

Pascoe is “Captain” (Superintendent) of the Ueberroth Mine in
Friedensville. (from the newspaper report of the death of Joseph
Correll, owner of the Correll Mine, in a horse and wagon
accident)

1876

LZC closes its mines (Ueberroth, New Hartman, Old Hartman).
Competition from Franklin-Sterling Hill ores and high pumping
costs are the reason. Ore is subsequently purchased from
several companies. (Dunn, 2004; Miller 1924)

1876

The Bergen Point [Bergenport] Zinc Company, Franklin Osgood,
President, obtains a lease on the Correll Mine which had
previously been operated by the Passaic Zinc Company. (J.
Eudy, 1886)
Captain John Eudy becomes superintendent of the Correll Mine.
(J. Eudy, 1886)

1876

06 16

Prominent UK engineering journal “The Engineer” publishes
article on the President Pumping Engine (“Pumping Engine at
the Lehigh Zinc Works”) with the following closing statement
“We believe that the engine is, practically, the largest fixed
single cylinder engine in the world…”.
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1876 08 05

Comprehensive article on The President in the Scientific
American Supplement No 32 including sketches of the engine.

ca1878

LZC executes controversial contract to purchase ore from NJZ.
(see Dunn 2004, for details and its connection to litigation in
Franklin, NJ).

1879

New Hartman Mine is started up; this mine continues operation
until 1892. (NJZ, 1947)

1880 12

27

1881

After continuing financial problems, LZC sold at Sheriff’s sale to
Harry F. West of Philadelphia. (Dunn, 2004)
Lehigh Zinc and Iron Company, Ltd. (LZIC), a partnership, is
formed by August Heckscher and J. Price Wetherill. (Dunn,
2004)

1881 06

04

Harry West sells his LZC holdings to August Heckscher. (Dunn,
2004)

1881 08

06

Heckscher sells LZC holdings acquired from West to the LZIC.
(Dunn, 2004)

1881 08

29

J. Price Wetherill assigns his leases [undescribed] to LZIC.
(Dunn, 2004)

1881

Franklin Osgood, President of BPZC, purchased LZC properties
(Ueberroth, New Hartman, Old Hartman, Three-Corner). He
controls all the mines and forms the Friedensville Zinc Company
(FZC). (Miller, 1924; Bleiwas, 2010; J. Eudy-3, 1886)
Tunnel driven from the Correll through barrier pillar into the
Hartman property. (J. Eudy-4, 1886)

After 1881

New Hartman engine shaft sunk. 30 feet of ore encountered. (J
Eudy -5, 1886) The final depth was 140 feet. A separate incline
from the shaft bottom eventually reached 350 feet in depth.
(Davies-2 1897) 500-foot-long E-W tunnel driven from the New
Hartman shaft. Opens new level in Correll ore body (no
additional development is described. Excellent ore reported in
both mines.

1881-1885

Sphalerite ore shipped to BPZC smelter from Ueberroth, Old
Hartman and New Hartman mines. (Bleiwas, 2010)
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1883

Ueberroth Mine operates sporadically. (Miller, 1924)

1883-1886

Ueberroth being operated after purchase from LZC.
Production50-60 tons per day (mostly “prill”). Old workings
down to 200 feet. 50 foot wide vertical veins. Production said to
be capable of doubling by “increasing the hoisting power”
(sounds like he is recommending the purchase of a new hoist).
(J. Eudy-6, 1886)

1884

By the end of 1884, BPZC smelter feed was almost entirely from
Franklin and Sterling Hill). (Bleiwas, 2010)

1884 03

President started up and operated until at least the end of
January 1885. (Connar 2018 – from newspaper reports)

1885 07

President engine restarted to demonstrate its’ capability to the
Philadelphia water authority which was considering taking
Friedensville water by pipeline (Connar 2018 – newspaper
articles)

1885/1886

Erection of zinc oxide works (at New Hartman). (J. Eudy-7,
1886) (J. N. Eudy-2, 1896)

1886-1896

The Friedensville Zinc Company operated/owned independently
from the Bergen Point Zinc Company. (J. N. Eudy-1, 1896)

1886

Ueberroth Mine operates sporadically. (Miller, 1924)

1886 03

The President pumping engine started to dewater Ueberroth
Mine (J.N. Eudy-3, 1896)

1886 03

Ore smelted on-site at Friedensville after closure of BPZC
smelter. (Miller, 1924)

1886 03

05

1886 03
1886 05
1886 06

A new “delivery shaft” is being sunk at New Hartman (only down
110 feet at date of report). “Steam drills” possibly being used (or
wished for). (J. Eudy-8, 1886) It appears from other references
that the shaft was not completed.
President pumping engine restarted and operated until
September1886. (J. N. Eudy letter 1896)

01

Started first block of oxide furnaces at New Hartman using
Correll dump ores. (J. N. Eudy-4, 1896)
J. Price Wetherill is manager of operations of LZIC.
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1886 07

31

Lehigh Zinc and Iron Company chartered in PA.

1886 09

29

The President stopped (no more orders). (J. N. Eudy-6, 1896)

1887 08

22

Shut down first block of oxide furnaces at New Hartman. (J. N.
Eudy-7,1896)
Construction started on “Metal Works” (Smelter at the
Ueberroth)

1887 11

29

Richard Pascoe Death, South Easton, PA at home of his son
(Kaas, 2016)

1887 01

13

Death of Franklin Osgood. His brother, William Osgood,
assumes role of President of the Friedensville Zinc Company.
(J. N. Eudy-8,1896)

1888

BPZC smelter at Bergen Point, NJ abandoned. (Bleiwas, 2010)

1888 05

12

Started steam pumps at Correll and New Hartman
(to dewater the mines after a period of closure while Ueberroth
operating). (J. N. Eudy – 9, 1896)

1888 08

19

Started half block of “new metal furnaces.” (J. N. Eudy-10,
1896)

1888 11

11

Increased operation to full block of metal furnaces. (J. N. Eudy11,1896)

1889 02

01

Water pumped out of New Hartman Mine. (J. N. Eudy-12, 1896)

1889 05

19

Started operation of New Hartman Roaster. (J. N. Eudy-13,
1896)
Construction started on second block of metal furnaces at
Ueberroth.

1889 05

28

Shut down oxide works because of too much sulfur in
product. (J. N. Eudy-14, 1896)

1889 09
-1889 12

01
02

Built new retort kiln. (J. N. Eudy-15, 1896)

1889 10

01

Started metal furnace Block #2 at Ueberroth. (J. N. Eudy-16,
1896) Shut down Block #1 for repair.
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1890 02

13

Started half of furnace Block #1. (J. N. Eudy-17, 1896)

1890 03

05

Half of new roasters at oxide works at New Hartman completed
and started. (J. N. Eudy-18, 1896)

1890 03

25

Full furnace Block #1 in operation. (J. N. Eudy-19, 1896)
Completed repair on oxide tower at New Hartman.

1890 06

18

Started half of oxide furnace at New Hartman which had been
idle since May 1889. (J. N. Eudy-20, 1896)

1890 07

06

Shut down metal furnace block #4 for repairs. (J. N. Eudy-21,
1896)

1890 08

04

Experiment in metal furnace with ore mixed with oxide. (J. N.
Eudy -22, 1896) Shut down furnace block #3 for repairs.

1890 09

09

Started the President, idle since 29 Sept. 1886, and after
extensive repairs. (J. N. Eudy-23, 1896) Started building metal
furnace Block #3. President operates at Ueberroth to lower
water in New Hartman Mine.

1890 11

05

“Casualty” (i.e. accident or disaster) shuts down cooling
chamber at oxide works. (J. N. Eudy-24, 1896)

1890 12

01

Completed new cooling chamber. (J. N. Eudy-25, 1896)

1890 12

03

Water level down to old stopes in Ueberroth Mine. (J. N. Eudy26,1896)

1890 12

04

Restarted oxide works after month idle. (J. N. Eudy-27, 1896)

1891 05

10

The President pumps begin to weaken. (J. N. Eudy-28, 1896)

1891 06

20

Lift pumps added to The President. (J. N. Eudy-29, 1896)

1891 06

23

Crack in the walking beam of The President repaired with
strapping. (J.N. Eudy-30, 1896)

1891 07

15

Body of Thomas Newhart who disappeared in December 1888
found in the Hartman mine pit. Death was viewed as an
accidental drowning as Newhart was drinking the night of his
disappearance. (Allentown Democrat - newspaper article)
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1891 07

30

Divers with electric lights repack the underwater pumps. (J. N.
Eudy 31, 1896)

1891 09

15

Inner section of walking beam cracks in two places. Pumping
suspended. Two-thirds of workers laid off. One-third of workers
have wages reduced by 10%. (J. N. Eudy-32, 1896)

1891 09

14

Shutdown metal furnace Block #2. (J. N. Eudy-33, 1896)

Fall 1889

James N. Eudy, Asst. Supt., replaces his father as, Supt. (J. N.
Eudy - 34, 1896) (local newspapers report that James Eudy
replaced his father in October 1891)

Rest of 1891

Furnaces at Ueberroth operate “as far as practical” on ore and
oxide. (J.N. Eudy-35, 1896)

1892

“Excepting minor casualties, nothing of moment prevented
continuous operation of Hartman Mine and the making of
Spelter and Zinc Oxide”. (J. N. Eudy-36, 1896)

Fall 1892

Decision to use new steam pumps on a raft to dewater the
Ueberroth. It is thought that this might also reduce water in the
New Hartman. It is not possible to add additional pumps in the
shaft. (J. N. Eudy-37,1896)

1893 02

11

1893 11

Two new 3500 gpm pumps on raft and 7 smaller pumps
have a pumping capacity of 16,400 gpm. (J. N. Eudy-38, 1896)
Water level is lowered to depth of 150 feet but pumps don’t
have the capacity to draw water from lower workings and
obstructions (rock outcrops) make it impossible to place pumps
of the raft lower in the mine. Pumping is abandoned. The
Ueberroth floods again, this time permanently (until the 1950s).
(J. N. Eudy-39, 1896)
Correll and New Hartman Mines close for good.

1897 06

15

Captain John Eudy, former mine Captain, died in North Carolina
on a train trip back to PA (The Allentown Leader – newspaper
article)

1897 03

03

Great consolidation of Franklin companies and mines into NJZ
ends 35 years of litigation.

1897 12

02

As of this date, the President pumping engine was still capable
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being repaired. (J V Davies-1, 1897) Davies describes the New
Hartman shaft as 140 feet deep with a separate incline (on the
dip of the ore bed) from 140 to 350 feet deep.
Workings existed between those levels. (J V Davies-2
November 1897)
1898

The West Plant in Palmerton PA. was started to produce zinc
oxide, slab zinc and spiegeleisen. This was part of a corporate
decision to centralize in PA, NJ smelting facilities. (First 100
Years, 1948)

1899

New Jersey Zinc Company (NJZ) acquires the Friedensville
Mines. (Miller, 1924; Childs 1957)

1900

The President pumping engine was sold for scrap and removed
during the period May to August. The largest portion of the
engine scrap went to Cramp Shipyards in Philadelphia who now
owned the foundry that originally build the engine. This scrap
became the part of the USS Maine, the replacement battleship
for that which sunk in Havana harbor and gave the excuse for
the Spanish American War (Connar, 2018 – various newspaper
articles)

1901 07

Steam boilers were removed from the Friedensville mines and
redeployed in other operations (one found a home in the
Buehler Furniture Factory in Allentown which was under
construction at the time). This steam drum still survives in the
basement of the Buehler factory (now abandoned) (Connar,
2018)

1902 05

James Eudy, caretaker of the Friedensville properties for New
Jersey Zinc and last mine Captain commits suicide. (newspaper
articles – The Allentown Leader)

1911

The East Plant in Palmerton was built. (First 100 Years, 1948)
Bethlehem zinc plant closes for good.

1912 08 25

Arlon Stem accidently drown in Ueberroth Mine pit. He was fell
off a floating log and could not swim. (newspaper article – The
Allentown Democrat)

Rebirth of the Friedensville Mines
1899-1914

NJZ does Calyx (shot) drilling to explore for extensions of the
Ueberroth, Correll, Hartman, and New Hartman ore
bodies.(Childs,1957)
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1913-1916

NJZ expands its’ land holdings in Saucon Valley in expectation
of re-opening the Friedensville mines. (Connar – various
newspaper articles)

1916-1917

Based on favorable drilling results, NJZ pumps water and
refurbishes the New Hartman shaft; does additional sampling.
The effort is stopped because of World War I. (Miller, 1924 say
1914-15; Childs, 1957, says 1916-1917)

1923-1924

NJZ does exploration diamond drilling that confirms the
continuation of the New Hartman ore. (Miller, 1924; Childs,
1957)

1928 05 24

Bodies of Amy Miller and David Eckroth found in and next to
automobile shot to death next to the abandoned Ueberroth Mine
office. Deaths determined to be a murder-suicide. (newspaper
article – The Morning Call)

1937-1940

NJZ does diamond drilling which proved the New Hartman
orebody at depth and gave better understanding of the geology
and mineralogy.
Engineering controls and property boundaries were established.
Procedures were established to compiling climatic and ground
water information. (Childs, 1957)

1945

NJZ decides to develop the Friedensville Mine. (Childs, 1957)

1947-1958

NJZ develops the Friedensville Mine. (Childs, 1957)

1950

Contract awarded by NJZ to The Austin Company for the
construction of the Friedensville plant. (newspaper article –
Morning Call)

1950

07

1953 11 23

Dynamite used to remove the brick chimney stacks of the
President engine house due to safety concerns. (newspaper
article – Morning Call)
Legal arguments heard in Philadelphia District Court concerning
an injunction requested by 17 Upper Saucon Township
residents against the Friedensville Mines due to their impact on
water table levels.
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By 1958, the problems were resolved by NJZ paying for the
laying of pipelines to deliver water from the City of Bethlehem
and also other measures. (newspaper articles – Morning Call)
1954 03 08

Two boys playing in Ueberroth Mine pit found a human skeleton
which was subsequently determined to be John Sellers who
disappeared in 1942. Sellers death was determined to be a
suicide. (newspaper articles – Morning Call)

1958-1983

NJZ operates the Friedensville Mine until it closes in October
1983.

1984

Gulf and Western, former owner of the Friedensville Mine,
grants to Upper Saucon Township all the water rights from its’
mines (newspaper articles – Morning Call)

1968 03 27

A cave-in or sinkhole occurred near the Friedensville mine road
entrance. (newspaper articles – Morning Call)

1984

The Stabler Land Corporation acquired the NJZ property and
redeveloped the area as a commercial real estate opportunity.
Donald Stabler was a very successful Lehigh graduate.

1987 04 21

It is reported in The Globe Times (Bethlehem, PA) that Donald
Stabler planned to restore the President engine house

2012

Stabler estate donated 755 acres of undeveloped land to Lehigh
University including the sites of the Ueberroth, Old Hartman,
and New Hartman mine locations. (Jerry Lennon, 2018)
It is highly unlikely that mining operations will ever occur again
operate in the Friedensville area.

2017-2018

Lehigh University develops a strategic plan for the use of
University owned properties in Saucon Valley.
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Appendix H:
The Derelict Mine
A half-shattered tower
Of rugged grey stones clad
With ivy’s clinging fingers,
Derelict, sad,
In melancholy lingers,
Symbol of a time
When men with pick and shovel strove
To wrest, like treasure trove,
The Tin of Cornwall’s prime.
But now th’ endeavor shown to us is lost,
‘Tis not considered worthy of the cost.
And so it stands,
A battered warning sign
Of man’s fond labour! –
Punishment condign.
We wonder if we’ll harbor
Kindred thoughts anent
Loved monuments of use and beauty made
To undergo destruction’s spade
By Act of Parliament.
We trust our much loved shells will not be lost,
But restoration made, despite the cost!
Poem by Leonard J. Fuller - circa 1943
(from his anthology “Cornish Pasty”)
Special thanks to Kathryn Herman , President Emeritus of
the Cornish American Heritage Society
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Photographs/Maps/Drawings:
Plate 1 – Cornish Engine House and Engine Sectional (typical – not The
President) showing placement in a three-story pump house similar to the
engine house that which exists in Friedensville. Sketch is courtesy of
Damian Nance:
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Plate 2 - Sketch showing a typical Cornish pumping house and the
pipework that extends underground into the mine (from Lescohier, The
Cornish Pump in the California Gold Mines, however, sketch shows a UK
installation):
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Plate 3 – Diagram drawing which shows the primary components of a
“house-built” Cornish pumping engine and its engine house. Unlike The
President, a classic Cornish style pumping engine did not utilize
flywheels to operate the pumping mechanism (from UNESCO World
Heritage submission for the Cornwall and West Devon Landscape):

85

Plate 4 – Sketch showing a Cornish Pump as typically adapted for the
California Gold Mines (from Lescohier, The Cornish Pump in the
California Gold Mines):
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Plate 5 – Cornish Pump at the Union Consolidated Mine in Virginia City,
NV (1879). The Union pump was the last Cornish derivative pumping
engine erected on the Comstock Lode. John West may have been
involved in the design of this machine. We know West was involved in
the design of a pumping machine of similar scale erected about the same
time at the Yellow Jacket Mine in Virginia City. Both of the Yellow Jacket
and Union machines were made by the Prescott, Scott & Co. at their
Union Iron Works foundry in San Francisco:
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Plate 6 –Engine sectional of the existing Chapin Mine Pump at the Iron
Mining Museum in Iron Mountain, Michigan. This sectional view shows
the large flywheel and scale (see human figure to left of flywheel). E.P.
Allis, a predecessor company to the Allis-Chambers Corporation,
manufactured this engine. This engine was built in 1890 and is a
freestanding structure on a large foundation and, therefore, did not
require a Cornish style engine house. This pump is an example of how
Cornish principles were adopted by American mechanical engineers:
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Plate 7 – A photograph that gives an impression of the size of the
President’s cylinder. This photo is of a 90-inch cylinder on its way to a
mine in Cornwall; the President’s cylinder was 110 ¼ inches and
provided the room for a banquet during the project’s construction
phase (photograph from Lescohier, The Cornish Pump in the California
Gold Mines):
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Plate 8.1 – Sectional view of the President pumping engine from
Scientific American Supplement article (1876):
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Plate 8.2 – Side view and end view of the President pumping engine
from Scientific American Supplement (1876):
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Plate 8.3 – This is a markup of Plate 8.1 providing a parts description
(from the Ueberroth Zinc Mine Historic District filing):
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Plate 8.4 – This is a markup of Plate 8.2 providing a parts description
(from the Ueberroth Zinc Mine Historic District filing):
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Plate 8.5 – Schematic of President pumping system (pit work) from The
Engineer (1876):
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Plate 9.1 – View of the President Engine in the Engine House with
operating engineer shown for scale (from the Ueberroth Zinc Mine
Historic District filing)
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Plate 9.2 – 18” X 24” pencil sketch by Alexander Karnes of The
President Engine as situated in the Engine House. Sketch commissioned
by author in 2020:
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Plate 10.1 – Photograph of a portion of Samuel Miller Riley’s (1874)
sketches included in his student thesis (Lafayette College Archives)
showing a profile view of the President engine, beam, and pump rod:
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Plate 10.2 - Photograph of a portion of Samuel Miller Riley’s (1874)
sketches included in his student thesis (Lafayette College Archives)
showing a front view of the President pump (e. g. looking at the engine
from the arched cylinder door opening with engine house floors
removed):

98

Plate 10.3 - Photograph of a portion of Samuel Miller Riley’s (1874)
sketches included in his student thesis (Lafayette College Archives)
showing an overhead view of the President pump (e. g. looking down at
the engine from the third floor of the engine house with floors
removed):
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Plate 10.4 - Photograph of a portion of Samuel Miller Riley’s (1874)
sketches included in his student thesis (Lafayette College Archives).
This sketch shows a sectional view of the President engine cylinder.
Riley’s sketch was made in 1872, two years before the similar sectional
view was published in Scientific American. Therefore, I believe that this
sketch must have been prepared using original drawings (which are
now lost):
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Plate 10.5 - Photograph of a portion of Samuel Miller Riley’s (1874)
sketches included in his student thesis (Lafayette College Archives)
showing the pump rod and pipework which extends into the pump
shaft:
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Plate 11.1 – The surviving steam drum from the President engine boiler
system. This vessel is in service as a water tank in the basement of the
Buehler building (former furniture factory) on Front Street in Allentown
(photo by author through courtesy of American Atelier Company):
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Plate 11.2 - The surviving steam drum from the President engine boiler
system. View from back toward front of vessel (photo by author through
courtesy of American Atelier Company):
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Plate 11.3 – Plain Cylindrical Boiler schematic drawing (from Hunter):

104

Plate 12 – The layout plan of The President engine house (from R
Damian Nance, Beam Engines in America X: Lehigh Zinc Company’s 110Inch Engine “The President”):
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Plate 13 – Photograph showing a side view of the Friedensville Engine
House when in operational condition from Lehigh University’s Special
Collections. The photograph clearly shows the front of the engine house,
bob plats, pump rods extending into the pump shaft:
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Plate 14 – Photograph showing a front view of the Friedensville engine
house (boiler house is in the front of the engine house and note the two
figures for scale). Photograph is courtesy of Ken Cox, former NJZ manager
at the Friedensville Mine.

107

Plate 15.1 – Stereoscopic view from circa 1875 showing The President
Engine House, the office building and a mill building extending into the
mine pit which likely contained a Corliss pumping engine installed in
1863. An incline is in the immediate right foreground. Photograph is
from the National Archives:
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Plate 15.2 – Stereoscopic view from circa 1875 showing The President
Engine House, from the mine pit and showing entrance into the Trotter
Vein. Photograph is from the National Archives:
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Plate 15.3 – Stereoscopic view from circa 1875 showing the West
Engine house on mine pit rim (later location of the metallic zinc roaster
and smelter buildings). Photograph is from the National Archives:
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Plate 15.4 – Stereoscopic view from circa 1875 showing the mill
building and the hoist engine house and open hoist on the SE mine pit
rim. Photograph is from the National Archives:
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Plate 15.5 – Stereoscopic view from circa 1875 showing the Lehigh Zinc
Company smelter and manufacturing plant in South Bethlehem. View is
from Nisky Hill on the opposite side of the Lehigh river. Photograph is
from the National Archives:
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Plate 16.1 – 1937 photograph of the Ueberroth Mine Pit taken from the
SW side. Visible in the photograph, in addition to the engine house, are
partial wall of the boiler house, ruins (on left) of the pottery/roaster
building, slag piles, limestone outcroppings and corner of the office
building (on right). The water level is about the same as today, however,
now the vegetation is greater:
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Plate 16.2 – Birdseye view of the Friedensville Mine which show the
Hartman, Ueberroth and Correll mine pits. The date of the photograph
is unknown, but from 1930s or 1940s. Photograph is from the Lehigh
University Special Collections (Stabler Land Company records):
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Plate 16.3 – Birdseye view of the Friedensville Mine which show the
Ueberroth mine pit. The date of the photograph is unknown, but from
1930s or 1940s. Photograph is from the Lehigh University Special
Collections (Stabler Land Company records):
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Plate 17 – Photograph of the engine house taken in January 2017 which
shows its’ north and west wall. The quarry pit is in the foreground. The
north wall is 9 feet thick and is the “bob” wall, that is, this wall
supported the four beams. The west wall is 4.5 feet thick:

116

Plate 18 – Photo taken in December 2019, following vegetation
removal, of the engine house showing the south wall that was fronted
by the boiler house during its operational period. All four stonewalls are
40 feet high:
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Plate 19 – Photo taken in December 2019 showing a close-up view of
the arched doorway that abutted the boiler house. It is brick trimmed
and 14 feet high. Similar arched brick lined door designs can be found
on the Harvey’s Foundry building in Hayle, Cornwall. This doorway
would have allowed access to remove or reinstall the cylinder:
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Plate 20 – Photo taken in December 2019 showing the “bob” wall (on
the north side of the structure) that supported the two sets of beams
that worked the pump rods (note the guide channels on the lower
portion of the “bob” wall extending into the pump shaft and, on the
lower part of the guide channels, access ports for the engine bolt down
system):
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Plate 21 – Photo taken in November 2019 showing the interior of the
engine house (photo is taken from inside the arched doorway). The
raised area is the cylinder platform and the depressions on each side are
the flywheel pits:
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Plate 22 – Photograph of the west wall of the engine house from taken
in November 2019. The chimney bases are to the right of the photo and
face Old Bethlehem Pike:
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Plate 23 – An aerial view (November 2019) of the Friedensville engine
house facing northwest with Ueberroth Mine Pit in the background.
Note the thickness of the north or “bob” wall:
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Plate 24– An aerial view (November 2019) of the Friedensville engine
house facing southwest with Ueberroth Mine Pit in the background:
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Plate 25 – A close up map section of the Ueberroth mine property
showing the location of The President engine house and ancillary
structures as of 1899 as well as underground workings (from Kent
Littlefield’s 2014 presentation; this is a section of the property
description map related to the sale of the Friedensville Mine Company
properties to New Jersey Zinc Company. This map is held in Lehigh
University Special Collections):
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Plate 26 – Map of the Ueberroth Mine from 1874 showing the engine
house and other mine structures as well as the underground workings.
This map is held in Lehigh University’s Special Collections:
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Plate 27 – Map of the Ueberroth Mine from 1868 showing the location
of the West Engine house and the underground workings of the Stadiger
Vein. This map is held in Lehigh University’s Special Collections:
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Plate 28 – Map of the Old Hartman Mine from 1870 showing the engine
house and other mine structures as well as the underground workings.
The Cornish Bull engine at this location is in the complex at the bottom
left quarter of the map. This map is held in Lehigh University’s Special
Collections:
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Plate 29.1 – Map of the New Hartman Mine and Correll (Saucon) Mine
from 1899 showing the oxide plant and other mine structures as well as
the underground workings. The West Engine, built in 1866, was
relocated to this location about 1885 when the oxide plant was
constructed. This map is held in Lehigh University’s Special Collections:
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Plate 29.1 – Photograph of the oxide plant at the New Hartman Mine
taken about 1907 prior to demolition of most of the structures. (Photo
owned by the author):
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Plate 30 – Map of Ueberroth Mine Zinc Historic District (from CHRS
prepared report titled Photographs, Written Historical and Descriptive
Data, State-Level Recordation):
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Plate 31 – Plaque installed at the location of the Mine Master’s House in
the Ueberroth Mine Historic District (house demolished in 2017 as part
of a new property development):
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Plate 32 – Cornish Engine House near Pool, Cornwall (from UNESCO
World Heritage submission for Cornwall and West Devon Mining
Landscape):
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Plate 33 – An example of a preserved Cornish style pumping engine
house, the Hughes Engine house at the Moonta Mine National Trust site
in South Australia (from UNESCO World Heritage submission for the
Cornwall and West Devon Mining Landscape):
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Plate 34 – Still shots from drone flight over Ueberroth Mine Pit and
Engine House (April 2018)

Drone’s-eye view of the north end of the Ueberroth Mine, Friedensville, PA, with
The President Pump Engine House at the right. Note the drone operators at the
lower right for scale.

View of the Pump Shaft and the west side of The President Pump Engine House.
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View of the Ueberroth Mine Pit from Bob Wall of Engine House.

View of the inside of The President Pump Engine House with chimneys at the
bottom (east side). The flywheel pits are seen on either side of the platform on
which The President was mounted.

The drone flights were conducted for Lehigh University by Borton-Lawson Special thanks to
David Wieller, P.E. for offering this service and organizing the drone study.
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Plate 35 – Photographs from scanning operations and screen shots of
3D Scan output of President Engine House (December 2019). Note that
the vegetation has been removed from the engine house by Keystone
Siteworks.
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Notes
Overview
Miller (1923), p1; Miller (1941), p327-328; Peterson, p145; Roberts, p938-939;
Fritts, p211-212
2 Barton, p259; Peterson, p148; Evans, p64; Fritts, p211; Lehigh (Bethlehem Daily
News); Largest Pumping (Reading Times); The New Pumping Engine of the Lehigh
Zinc Company, p 65; The End of the President’s Term, p326; The Bull Engine was
previously used in the Jug Hollow Mine, a copper mine near Valley Forge. This
engine was designed by John West and manufactured in 1851 by the Franklin Iron
Works (Public Ledger). This mine ceased operations in 1852 and the business was
liquidated in 1855(Moses Taylor Papers). The 50” Bull pumping engine was
relocated by John West to the Friedensville Mine in 1865/1866. We have been
unable to definitively identify its’ location in the intervening years. It is considered
to be the first pumping engine built on Cornish principles in the United States by
American manufacturers (Drinker, p69).
3 Peterson, p148-149; Pumping (Scientific), p504; Death (Reading Times); Peterson
suggests that West was commissioned to build the President pump in 1869, the
writer believes that 1868 is the correct date as the pump manufacturing contract
was signed in January 1869 based on detailed specifications prepared by West (see
Moravian Archives) and the design assessment letter by third party engineer John D
Van Buren and John West dated June 22, 1868 (see Moravian Archives).
4 Peterson, p148-159; Evans, p65; Petro, p116-117; Heller, p305-306
5 Peterson, p159-160; Petro, p120; Cox, p619-620; During the first period in which
the President operated, the mine depth went from about 156 feet (1872) to 194 feet
(1880) (see Coxe, Lehigh University Student Thesis, p13); Landis, Lehigh University
Student Thesis, states that the President consumed 800 tons of coal per month, p12.
1

The Cornish Pumping Engine in Friedensville
Monster (Reading Times); Largest Stationary (Sterling Standard); Largest Engine
(Record Union); Monster (Gettysburg Complier); Largest Pumping (Reading Times);
Mishap (The Allentown Democrat); Death (Reading Times)
7 Roberts, p939-940; Matthews, p439-440; A comprehensive narrative description
of the pumping engine can also be read in Drinker, p69-71. There is a discrepancy in
this narrative regarding flywheel diameter. The specifications (now held in the
Moravian Archives) indicate that the flywheels are each 30 feet diameter (not 35
feet). Also, the engine’s beams from an operational perspective were actually two
beams with each beam comprised of two parallel sections bolted together.
8 Peterson, p149; Barton, p256; Engineering (The Philadelphia Inquirer); Pumping
(Scientific), p504; Nance (presentation summary); Nance (Beam Engines in America
X) p10-14
6
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Nance (Chesapeake), p11-12
Moravian Archives - Lehigh Zinc Company files, papers regarding the purchase of
a steam engine from Merrick & Sons in Philadelphia, (1869-1870), 1 folder
11 Evans, p334; Dwyer, p10; Petro, p115-116 gives an alternative rail depot location
of Center Valley; Monster (Reading Times –using the North Pennsylvania Railroad);
we also have an advertising card from the period which indicates that the fly wheel
shaft required twelve horses to move and each of the two piston rods required six
horses. George Boehm, a local innkeeper, had the contract to move the equipment
pieces during the dismantlement in 1900 and was proud to advertise his
accomplishment.
12 Evans, p64
13 Pumping (Scientific), p502-504; Lafayette Archives – Riley, drawing exhibits;
Lehigh Historical Society Archives – correspondence with Maurice Cooke
14 Mine (Reading Times); alternatively, another article in the Reading Times states
the total cost to be $1 million (Largest Pumping)
15 Fritts, p212; It is interesting to note that this paragraph is not included the
transcript of Webster’s speech included in The New Pumping Engine of the Lehigh
Zinc Company, p65-66;
16 Petro, p116; Peterson, p149;Blame President Grant (Morning Call); quotation is
from The Largest Stationary Engine in the World, Starting of the Lehigh Zinc
Company’s Mammoth Engine – A Triumph of Engineering Skill (The Mining Journal),
p185.
17 Notices (National Republican); Society (The Evening Standard); The President
(The Philadelphia Inquirer); Perhaps the most entertaining (and highly inaccurate)
rendition of the “Grant legend story” can be found in The Morning Call article Blame
President Grant!; Engineering Skill (Philadelphia Inquirer)
9

10

The Friedensville Pumping Engine’s Operational History
Lehigh (Reading Times); Apparently, the employees of Lehigh Zinc Company
commonly referred to The President as “Webster Unabridged”, no doubt a tip of the
hat to the Benjamin Webster’s famous relative, Noah Webster, and his very inclusive
dictionary (Zinc Veins, p262-267).
19 Lescohier, p7
20 Peterson, p147, 159; Barton, p259
21 Engineering (The Philadelphia Inquirer)
22 Accident (Reading Times)
23 Suspension (The Philadelphia Inquirer); Mine (Reading Times); Charles Bull, a
Lehigh student, stated that during the time of this breakdown, the machine in fact
operated at 15 revolutions per minute rather than its design basis of 7 revolutions
per minute and that “no bad results” were observed in the machine despite this high
speed being maintained for about 37 hours. (see Bull, p5)
24 The End of the President, p325
25 Stoppage (Bethlehem Daily News)
18
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Capt. John Eudy (The Allentown Leader); Capt. Eudy Dead (The Allentown
Democrat); John Eudy succeeded Richard Pascoe, who was also from Cornwall and
who came to the United States about 1849 (shortly after John West). Pascoe was
superintendent of the Ueberroth Mine until 1863 when he took a position with a
gold mine in South Carolina. His timing was poor as he was drafted into the
Confederate Navy for the balance of the war. In 1865, he returned to Friedensville as
the mine superintendent until Eudy took over about 1877 (Heller, p483). Eudy also
had a very interesting history. He came to the United States in 1840 and was
involved in the operation of gold mines, first in Virginia and then North Carolina,
until 1868. He came to Friedensville in the early 1870s. Like Pascoe, his American
career was closely tied to the mining interests owned by Osgood & Co.
(Encyclopaedia, p137-138). L Michael Kaas provides an excellent review of Richard
Pascoe’s career in his article “Richard W. Pascoe, Mine Superintendent”.
27 Sinking New Shaft (Bethlehem Daily News)
28 Pumping The Water (Bethlehem Daily News)
29 Friedensville Mine May 7, 1884(Bethlehem Daily News)
30 Peterson, p159; Mine (Reading Times); Evans, p65 disputes commentary on ore
quality; see also Miller (1941) below
31 New Activity (Bethlehem Daily News) The specific quotation is as follows: “…a
very peculiar kind of ore, which is capable of being used, when worked up into
brass, for purposes for which ordinary zincs are not available – among others, that
of making metallic cartridges”; Also, Encyclopedia, p138. “The metal has been found
unequaled for gun cartridges. Its merits being in its great purity, which prevents the
heating of guns, no matter how often fired, and it is in great request in foreign
countries. It is now shipped to all parts of the world, the demand being continuous
and without precedent. Nearly all the zinc used in the Imperial arsenals at Saint
Petersburg, Russia, is shipped from these mines.”
32 Friedensville Zinc Mines (1886), Bethlehem Daily News
33 Largest Engine (Record Union)
34 Big Engine (Hazelton Sentinel); Lehigh Zinc, p24; Over 20,000,000 gallons
(Allentown Leader). The specific quote in this article was: “The quality of water was
very satisfactory. The only drawback was the quantity. If there were three times as
much Philadelphia would today be drinking pure Friedensville water instead of the
muddy beverage it secures from the Schuylkill.”
35 Lehigh University Archives – Daniels, p6-7, p16-24; Baton, p22, p33-34
36 Lehigh University Archives – Coxe, p42-44; Over 20,000,000 gallons (Allentown
Leader)
37 The writer speculates that the superintendent of the mines at the time, James
Eudy, while encouraging of a renewed economical use of the mine, was negative on
the use of the President as he considered it antiquated and difficult to maintain.
Baton notes that one of the beams was broken and not replaced due to the high cost
and time require to recast this large piece of machinery (see Baton, p7); Zinc Mines
May Be Worked Again (The Allentown Leader)
38 Monster (Gettysburg Complier)
39 Largest Pumping (Reading Times); Mishap (Allentown Democrat)
26

139

Stoppage (Bethlehem Daily News); Peterson, p159
Peterson, p159
42 “Capt. John Eudy, Superintendent of the Friedensville Zinc Works, has resigned,
and will be superseded by his son, James Eudy”. The Allentown Democrat, October
26, 1891; James Eudy apparently had a well-developed sense of humor; he trained
his dog to pay the county tax collector by fetching a quarter from the back room and
bringing to the front door when the tax man came knocking (Sagacious Dog, The
Allentown Democrat, Wed. Nov 29, 1899). James Eudy remained the mine caretaker
after New Jersey Zinc purchased the mine properties in 1899 until his death by
suicide in 1902. Captain James H Eudy A Suicide (Morning Call)
43 Body (Allentown Democrat)
44 Peterson, p159
45 Lehigh University Archives, Baton, p7
46 Zinc Mines Still Idle (The Allentown Democrat)
47 Friedensville to Start Up (The Allentown Democrat); Good News for Friedensville
(The Allentown Democrat); Friedensville Zinc Project (The Allentown Democrat)
48 Friedensville To Start Up (The Allentown Leader) The specific quote in this article
is as follows: “The mines are the richest of their kind in the world and the ore from
them produce spelter and zinc oxide of a purity never attained by ores from any part
of the globe.”
49 Zinc Project (The Allentown Democrat); Going to Klondike (The Allentown
Leader)
50 Possibility of a Restarting of the Zinc Mines (The Allentown Democrat; Linderman
library, Lehigh University Special Collections, holds the letter books for the New
Jersey Zinc Company’s Friedensville mines for the period 1881 to the mine’s closure
in 1983. Key correspondence related to the purchase of the Friedensville mines
(consisting of the Correll, Old Hartman, New Hartman, Three-Corner and Ueberroth
mines) are included in this collection including operating summaries related to the
Friedensville Zinc Company and detailed assessment related to the properties in
advance of the sale.
51 Mine (Reading Times); Largest Pumping (Reading Times)
52 President Not Sold (The Allentown Leader)
40
41

The Friedensville Pumping Engine’s Demise
Mishap (Allentown Democrat); Sold (Allentown Leader); May See Service Again
(Allentown Leader); President Not Sold (Allentown Leader); The Sale (Allentown
Democrat). These articles indicate that the Friedensville Zinc Co. tried
unsuccessfully through a broker named Leo Zucker to sell the President engine
intact to an undisclosed Rhode Island manufacturer (for $10,000). Once this deal fell
through late in 1899 or early 1900, the President was sold in March 1900 to Earnest
Law & Co. of Philadelphia for scrap value; A Grim Destroyer (Allentown Leader).
This interesting article discusses how the engine scrap was redeployed. One large
portion of the engine scrap (200 tons) was sold to the Philadelphia shipbuilder,
William Cramp & Sons, who re-metaled the scrap create new castings for the USS
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Maine (BB-10), the destroyer which was assumed this name after the original USS
Maine was sunk in 1898 in Havana, Cuba. This was the singular event that is
attributed with sparking the Spanish American War.
54 Dismantling (Central News)
55 Emaus (Allentown Leader)
56Boilers (Central News); There is an account that one of the boilers became a water
tank in Easton Pa, however, this has not been confirmed by the writer. Likewise,
other reports suggested that one of the boilers found a home in the Buehler & Co
furniture factory on Front Street in Allentown. The owner of Buehler & Co (Donald
Goodman) confirmed this in a Bethlehem Globe Times article in 1987. The author,
Damian Nance, Mike Piersa and Martha Capwell Fox confirmed this through an
inspection of the boiler on February 27, 2018. The boiler survives as a water tank in
the basement of the Buehler building at 301 North Front Street in Allentown.
57 Largest Engine (Record Union)
58 Friedensville Zine Mines Still Idle (Allentown Democrat); Letter from F. Clerc to
Charles Pratt & Co, 1899
59 Lescohier, p22
The President’s Boiler System
Miscellaneous notes in the Lehigh Zinc Company file held at Moravian Church
Archives
61 Davies letter to Charles Pratt, p1; Clerc letter to Charles Pratt, p22. (both Lehigh
Special Collections)
62 Lehigh Special Collections, Landis, p12
63 Special thanks to American Atelier Inc. for access to The President steam drum
and permission to photograph the artefact; Davies letter to Charles Pratt, p1(Lehigh
Special Collections); www.asme.org/who-we-are/engineeringhistory/landmarks/106-cornwall-iron-furnace
64 Website – www.njhm.com/sayre&fisher.htm; Blast (Morning Call)
60

The Pumping Engine House
Peterson, p140-142; Largest Pumping (Reading Times); Nance (presentation
summary)
66 Largest Pumping (Reading Times); Dwyer offers a somewhat different description
of the foundation which places the foundation at a depth of 60 feet below grade. He
also describes the purpose of the interesting plates visible on the bob wall about 12
feet below grade as cast iron plates intended to take the bolts that were used in
bolting down the engine.
67 Peterson, p149
68 Nance, personal communication, February 6, 2017
69 Peterson, p157-158
65
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Miller (1923), p5; Boys Find Human Skeleton (Morning Call); Blasts Raze Two
Landmarks (Morning Call); Today, there are no above surface remains of the office
building described by Miller and visible in photographs from the late 1930s (see
Plate 16).

70

The 19th Century Friedensville Mines Post Operational History
Mother (Allentown Democrat); Divers (Morning Call); Man and Woman (Morning
Call); Boy’s Grisly (Morning Call); Boys Find (Morning Call); Dentist Identifies
(Morning Call)
72 Kaas Zinc Mining, p31-39; All Friedensville (Allentown Democrat); Enormous
Prices (Allentown Leader); New Jersey Zinc Co To Open (Morning Call);
Friedensville Mine May Reopen (Morning Call); Friedensville Drilling (Morning
Call); Zinc Ore Mines (Morning Call); Multi-million Dollar Zinc Mine (Morning Call);
Upper Saucon Water Suit (Morning Call); Suite Against Zinc Co (Morning Call);
Problems of Saucon Mine (Morning Call); Gulf+Western plans (Morning Call); More
water, more problems (Morning Call)
73 Expert says (Morning Call); Upper Saucon Twp. (Morning Call); Lower Saucon
(Morning Call)
74 Economic Landmark (Globe Times)
71

Ueberroth Zinc Mine Historic District
State-level Recordation documents of the Ueberroth Zinc Mine Historic District
(National Canal Museum)

75

The Case For Preservation
76

Boilers (Central News)

National Landmark of Mining History
By “extant” the writer means that all four of the stonewalls are standing at their
original height or within a few stone courses of their original height. As discussed in
this paper, the pumping engine and auxiliary equipment have been entirely
removed; floors and top wooden room level and roof are missing.
78 Cornwall, p32-36; Barton, p258-259; Barton, p279-281, provides a listing
domestic and export shipped Cornish pumps made by Harvey & Sons of Hayle. This
list includes two small rotary engines shipped to the Union Gold Mine of Virginia
and mines in Cuba and Peru (Cerro de Pasco). The writer’s investigations lead him
to the conclusion that none of these engines or their accompanying engine houses
still exist. The writer found a 1902 (circa) photograph of a ruined engine house at
the El Cobre Mine in Cuba (mindat.org). It seems that the mines in Peru, which are
open pit, were greatly expanded in the 20th century and, therefore, ruins of earlier
mining activities have been erased. The writer speculates that the rotary engines
77
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destined for Virginia may have ended up at the McCulloch Gold Mill site. This is
further supported by the fact that John Eudy was superintendent successively of
both gold mines (see note 25 above). Nance (Beam Engines in North America VII),
p2-12, provides a good description of the Cornish engines and engine houses in
Mexico. Also, The Mexican Connection (Cornish Mining Newsletter) provides an
excellent article on the Cornish influence on Mexican silver mining in the mid 19th
century.
79 Cornwall, p35; website – museumofindustry.novascotia.ca; Nance, personal
communication, February 6, 2017
80 Nance, personal communication, February 6, 2017; Heyl, p34-35; websitemsa.maryland.gov, PDF document p17-18
81 McCulloch’s – National Register of Historic Places Inventory - nomination form
(1978); Hall, Castle McCulloch Gold Mine in Encyclopedia of North Carolina, p41;
Whitehouse, p1-2
82 website – museumofindustry.novascotia.ca; this website also includes
photographs of Cornish pump house when operating for comparison with current
reconstruction; for good current photograph, see “Cornish Pump House pumped
water from Foord Pit coal mine, 1866”, photo by Howie Henniger, 25 March 2007
(Panoramio); Nance, personal communication February 6, 2017, questions whether
this pump house actually held a Cornish pumping engine. He believes it was a
pumping engine of English, but not Cornish, design.
83 website – novascotia.ca/archives/meninmines (“Princess Pit Cornish Pumping
Engine”, Sydney Mines)
84 Hunt, p80-83 and p157 (figure46); Bean, p9-12; Death (Reading Times); see also
website pa.audubon.org for photo of existing Cornish chimney
85 Chapin Mine Its Record, p23-24; Chadwick, p3
86 Death (Reading Times); Young, p135-158; Colliery, p371; Chapin Mine Pumping
Engine, p4; see also website – wnhpc.com for photograph of Nevada Cornish Pump;
see also note 98 below
87 Lescohier, p15-17
88 Lescohier, p15-17; Young provides a good narrative on the adoption of the
Cornish Pump to Western United States conditions, p135-157.
89 Chapin Mine Pumping Engine, p4-5
90 Lehigh Archives – Bull, p6
91 website – cornish-mining.org.uk/delving-deeper/engine-houses
Historic Landmark of Mechanical Engineering
Peterson, p148; Nance (Cornish Mining in Eastern Pennsylvania), p4-9; Death
(Reading Times); Barton, p259; Barton describes this 50” cylinder pump as a “Bull”
design and it was manufactured in 1851 by J.T. Sutton Company of Philadelphia. As
such, it is the first Cornish style pumping engine built in North America as the
engines previously used at Perkiomen were imported from England. Again, this is
from Barton. However, I.P Morris – the same firm that provided the boilers for the
President – supplied two 50” Cornish Bull pumps to the Buffalo, NY water works in
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late 1851, which they considered to be the first manufacture of Cornish Pump in the
United States, but, in fact, were manufactured later in the year. West involvement in
these engines, if any, is uncertain (Cartwright, p270-271). The location of the Bull
Engine and West Engines are shown on maps of the Ueberroth and Hartman mines
dating to 1868, 1870 and 1874 which are part of the Stabler Land Company records
held by Lehigh University Special Collections.
93 Death (Reading Times); Barton, p259; note date conflict with Peterson, see note 3
above
94 Pumping (Scientific), p504
95 Steam Drainage (brochure), p4-9
96 This is one pump (no longer existing) in a mining application that had a larger
cylinder diameter (130 inches). This was installed at the Sanite Barbe Mine in
Charleroi, Belgium. However, this pump was a “Bull” design and, therefore, not a
beam engine. See Barton, p259 and also Cooke correspondence (Lehigh County
Historical Society Archives); This engine’s description can be found in The Engineer,
Great Pumping Engine, p 169.
97 Verbruggen, p3
98 Barton, p259; Coxe (Lehigh University Student Thesis) states the following (in
1891) – “Taking the comparative size of the steam engine, this engine ranks third
among the engines of the world, but if we consider weight it will take first place.”
Coxe comments are unattributed, but he no doubt is referring to the European
equipment in the Netherlands and perhaps either the Belgium or the Battersea
machines. See Coxe, p32; The Waihi, NZ gold mine pumping engine, installed in
1904, was a compound Cornish pumping engine with a low pressure cylinder of
110” and a high pressure cylinder of 60” (Gauvain, p64; website – waihigold.co,nz);
Nance, personal communication, February 6, 2017, points out that the Neath Abbey
Foundry in Wales had a 122” cylinder for a blowing (ventilating) engine in 1839, but
the steam cylinder was only 60”. The Battersea waterworks engine is described in
Grace’s Guide in the Harvey’s section of the 1862 London Exhibition Catalogue and
also Colburn, p 61-64.
99 Cincinnati, p 153
100 website – menomineemuseum.com/cornish-pump.htm
101 Chapin Mine Pumping Engine, p1-5
102 Lescohier, p17; two Cornish pumps are preserved in California at the North Star
Mine Powerhouse Museum in Grass Valley and at the museum of the New Almaden
Historical Society at the Santa Clara fairgrounds. See Lescohier, p25
103 Cornwall, p136
104 Cooke correspondence (Lehigh County Historical Society Archives); website –
gracesguide.co.uk/William_West_(1801-1879)
105 Bethlehem, p329; Improvement in Cornish Engines, p151
106 Nance (Complete Guide), p9-15; Nance, personal communication, February 6,
2017
107 Lescohier, p7
108 Nance (Cornish Mining in Eastern Pennsylvania I), p10-13
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Death (Reading Times); We have reviewed various advertisement for the firm,
the earliest from 1852 and the latest 1855, in various East coast newspapers where
nonferrous mining activities were prevalent. This is a typical example from The
Greensboro Patriot (Greensboro, North Carolina): “Norris Works, Norristown, Penn
– The subscribers manufacture Mining Machinery as follows, viz: High and Low
Pressure Pumping, Stamping and Hoisting Steam Engines, Pumps, Stamping and
Crushing Machines, Winches, Ironblocks, Pulleys of all sizes, and every variety of
Machinery for Mining purposes “. Signed – Thomas, Corson & West. During this
same period, the writer has reviewed various “help wanted” advertisements in local
newspapers; Information on St. Peter’s Mine equipment is from an auction
advertisement in The Baltimore Sun, Tuesday, November 29, 1859. Records in the
Montgomery County Historical Society indicate that the business name changed in
1856 from Thomas, Corson &West to Inglis, Corson & West and, later, Corson, West
& Kelly. In 1860, John West is identified as the Chief Engineer of the Norris Iron
Works which is the same property location as the Norris Works. A bibliographic
sketch of William Bate, a Cornishman who was superintendent of Norris Iron Works
and previously Norris Works indicates that the original business went out of
business in 1857 due to depressed economic conditions at the time. See Ellwood
Roberts, pp. 484-487. John West also traded as “West Engine Company” of
Norristown from 1864 to 1866. During this time period, we know that he was also
acting as an engineer for Lehigh Zinc Company. In Moravian Archives, there is a
“purchase letter” between West Engine Company and John West as engineer for
Lehigh Zinc with regard to the fabrication of a steam boiler as well as
documentation on these earlier pumps installed at the Ueberroth Mine prior to the
President, including the so-called “West Engine”. Also included in the Moravian
Archives is a 1869 purchase order between Lehigh Zinc and West Engine Company
for a small engine which we believe was purchased to operate the capstan that
adjusted pump equipment within the pump shaft. See The Mining Magazine 2, p 37,
440, 86 about engine exported by West to Mexico.
110 Birkinbine, p7 provides a good summary of the adoption of Cornish pumping
engines in the United States (1869) with a focus on public waterworks; Leavitt, p2 is
also worth reading in regard to pumping equipment in the mining industry; John
West worked, in the mid 1870s, for the Providence waterworks as
superintendent/engineer (Death, Reading Times). Interestingly, Simeon Noell was
at the Providence waterworks at about the same time and suffered a severe head
injury in a workplace accident (Boston Post, Sat. Sept 11, 1875). See Water-Works
Buildings, Erie, p201-203
111 Trowbridge, p586-592 provides a good description of the Providence Cornish
pumping engine including sketches of the engine and brick engine house which was
of municipal Romanesque style; Death (Reading Times); Smith, p278-279; City of
Providence Water Commissioners Reports June 1, 1874, March 1, 1876, June 1, 1876
112 Smith, p279-281; Leavitt, p2
113 Mining and Scientific Press, p136; p280-281
114 The Union machine had a 64” high pressure cylinder and a 100” low pressure
cylinder. When finished in 1879, it was the last Cornish Pump erected at the
109
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Comstock Lode. Both Yellow Jacket and Union were manufactured by Prescott, Scott
& Co in San Francisco at their Union Iron Works (Young, p157; Smith, p278-279;
Hittell, p661)
115 Death (Reading Times)
116 Nance, personal communication, February 6, 2017
117 Death (Reading Times); Chapin Mine Pumping Engine, p5
118 Information on the ASME Landmarks Program can be found at the following
website – asme.org/about-asme/engineering-history/landmarks/about-thelandmarks-program
Heritage Site of Importance to Cornish-Americans
The New Pumping Engine of the Lehigh Zinc Company, p65
Lafayette Archives – Riley Thesis, p40
121 Cornwall, p21
122 Deacon, p294; According to the Wikipedia article on the Cornish People, 250,000
people emigrated from Cornwall between 1841 and 1901. This figure represents
about 20% of the male population for each decade and is 3 times the average
emigration rate for England/Wales in this same period.
123 Barton, p145-147; Capt. John Eudy (The Allentown Leader); Heller, p483; Death
(Reading Times); Encyclopaedia, p138
124 Deacon, p294; website – www.onlinenevada.org/articles/cornish-immigrants
125 website – cornish-ming.org.uk/delving-deeper/cornish-mining-north-america;
notable people with Cornish ancestry is from the Wikipedia page on CornishAmericans; estimate of number of people with Cornish ancestry in the United States
is from the same Wikipedia page and also Deacon, p307; The nickname term “Cousin
Jacks” comes from the tendency of Cornishmen to recommend other Cornish
migrants for skilled jobs in the mines. When asked if anyone could do a job, the
typical response from the Cornishman was something along the lines of “My Cousin
Jack Can” (Young, p7-9).
126 Peterson, p147-149; see also Lehigh County Illustrated Atlas (1876) p 32, Upper
Saucon Township, for location of Methodist Church (most Cornish people at the time
where Methodists); The writer, using the above referenced map, identified 628
properties in Upper Saucon Township and 69 identifiable as British Isle name
origin. Using the same analysis, 59 property owners were identified in School
District 14 and 25 are individuals with British Isle name origin. The writer realizes
that this is a subjective analysis as Germanic names, in certain cases, may have been
Anglicized, but the writer believes the analysis is directionally correct. Landis
(Lehigh University Student Thesis) notes that a “Cornishman” supervised the
dressing works operations at the Hartman Mine in 1891, so some mining experts of
Cornish extraction stayed in the area (see Landis, p55-56). The 1870 census
includes Cornish born 21-year-old Mary Trethewey listed as a miner.
127 website – cousinjack.org/about.html; Also, The President and its’ Cornish engine
house were the subject of the Winter 2017 Cornish-American Society newsletter
(Tam Kernewek).
119
120
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website – trevithick-society.org.uk; navbooks.wordpress.com by John Manley has
extensively covered The President engine and engine house.
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Heritage Site of Regional Importance
See note 124 below
Peterson, p145; Miller (1941), p327
131 Samuels, p1-2; Industrial Pioneers on website – southbethhistoc.org/industrialpioneers; Joseph Wharton (Iron Age), p316; The End of the President’s Term, p325
132 Fritts, 211-212
133 Peterson, p159; Lehigh Zinc, p423; The quality of the ore is disputed by Evans,
p65; Miller (1923) also notes that the ore in the Friedensville mine was high quality
on p3 - “Ores of the Friedensville region are remarkably free from objectionable
minerals such as those containing lead, arsenic and antimony, and for that reason
the spelter and oxide made from them always commanded the highest price”.
134 See note 124 above
129
130

Location of Scenic Beauty
Ward, p 52-54; After the Ward report (2008), the Mine Master House (Hartmann
residence) was approved for demolition subject to certain conditions requiring
landmark placement. See Upper Saucon Township Subdivision and Application
Form Project 40861. This is a domestic structure that was once owned by a mine
landowner and was later occupied by mine company supervisor (Eudy – father and
son were successive captains of the mines for the Friedensville Mine Company
owned by the Osgood family). The author was contracted by the property developer
to design and procure the landmark signage which was subsequently installed at the
corner of Saucon Valley and Saucon Creek Road.
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What Could Be The Future
Cornwall, p31-44; Appendix H is a poem which was written by a well-known
Cornish portrait and still life artist in the 1940s, at the early stages of the movement
in Cornwall to preserve the remaining engine house structures.
137 The detailed drawings prepared by Lafayette student Samuel Riley coupled with
historical descriptions, original specifications (from Moravian Church Archives) and
CAD technology was used by Lehigh University students to create a model of the
President as it existed in the engine house. Also, Guy Janssen, of Schelle Belgium, in
2021, built an animated model of The President using historical documentation.
138 Personal communication, William Curnow – March 12, 2018
139 West Point Foundry Preserve, Mid Lothian Mines Park, Lock Ridge Park and
Hoover-Mason Trestle all have websites; Dr. Gerard Lennon of Lehigh’s
Environmental and Civil Engineering Department (Emeritus) and Mark Connar
were co-sponsors of this TE Capstone course.
136
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Friedensville Zinc Mines – Bethlehem Daily News, May 7, 1884
Friedensville Zinc Mines – Bethlehem Daily News, June 12, 1886
Economic Landmark will be Restored – The Globe Times
(Bethlehem, PA), April 21, 1987
Websites:
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www.cousinjack.org/about.html
12/24/16
ASME (American Society of Mechanical Engineers)
About the Landmarks Program
www.asme.org/about-asme/engineering-history/landmarks
12/21/16
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Cornish Mining World Heritage
www.cornish-mining.org.uk
12/22/16
Cornish Immigrants
www.onlinenevada.or/articles/cornish-immigrants
1/13/17
Cornwall Iron Furnace
https://www.asme.org/about-asme/who-we-are/engineeringhistory/landmarks/106-cornwall-iron-furnace
Friedensville Mines Heritage
https://www.friedensvilleminesheritage.org/
Grace’s Guide British Industrial History
William West (1801-1879)
www.gracesguide.co.uk/William_West.(1801-1879)
12/26/16
Grace’s Guide British Industrial History
1862 London Exhibition: Catalogue: Class VIII: Harvey and Co
11/25/2017
Hoover-Mason Trestle
hoovermason.com/#/
6/10/2018
John Jones Audubon Center at Mill Grove
Pa.audubon.org
1/3/17
Lock Ridge Park and Furnace Museum
https://www.lehighcounty.org/Departments/Parks
6/10/2018
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Maryland Frederick County Mills: Part 2
Dollyhide Copper Mills
www.msa.maryland.gov
2/10/2017
Mid-Lothian Mines Park
https://www.midlomines.org/tour.html
6/10/2018
National Register Bulletin, Guidelines for identifying, evaluating
and registering historic mining sites
www.nps.gov/nr/publications/bulletins/nrb42/mi4.htm
12/24/16
Nova Scotia Archives
A History of Mining Activity in Nova Scotia (1729-1992)
http://novascotia.ca/archives/meninmines/results.asp
1/3/17
Nova Scotia Museum of Industry
Museumofindustry.novascotia.ca
1/3/17
Sayre & Fisher Brick Co.
http://www.njhm.com/sayre&fisher.htm
6/12/18
The Cornish Pumphouse
www.waihigold.co.nz/about/history/the-cornish-pumphouse
2/10/17
The Cornish Pumping Engine, Iron Mining Museum, Iron Mountain,
MI
www.exploringthenorth.com/Cornish/pump/html
11/25/16
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The Trevithick Society
https://trevithick-society.org.uk
1/11/17
The Menominee Range Historical Foundation
Cornish Pumping Engine and Mining Museum
www.menomineemuseum.com/cornish-pump.htm
1/3/17
The Western Nevada Historic Photo Collection
Cornish Pump
https://wnhpc.com/details/photo0301
1/3/17
West Point Foundry Preserve
https://www.scenichudson.org/parks/westpointfoundry
6/10/2018
navbooks – John Manley’s books-and beyond
https://navbooks.wordpress.com
6/10/18
Moravian Archives (special thanks to Thomas McCullough, Assistant
Archivist):
Papers regarding the purchase of a steam engine from Merrick &
Sons in Philadelphia, (1869-1870) including Contract for building
the steam engine (January 12, 1869) including the specifications
submitted by Gordon Mongis Jr. (representing Lehigh Zinc
Company, he was the Company Treasurer). Also, design
assessment letter dated June 22, 1868 signed by John D Van Buren
and John West.
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National Canal Museum Archives (special thanks to Martha Capwell Fox,
Museum & Archives Coordinator):
Pennsylvania Historic Resource Survey Form (PA Historical and
Museum Commission) – Ueberroth Zinc Mine Historic District
prepared by Nadine Peterson Miller (CHRS, Inc), July 1995
Photographs, Written Historical and Descriptive Data, State-Level
Recordation, PA Historical and Museum Commission, Ueberroth
Zinc Mine Historic District, January 1999
Lafayette Archives (special thanks to Pamela Murray, Archivist)
Riley, Samuel Miller, Thesis on the Steam Engine at the Lehigh Zinc
Co’s Mines Bethlehem, Pa, Student Thesis, 1874, (Call Number 0
1874 R573t)
Lehigh County Historical Society – Research Library of Lehigh Valley
History (special thanks to Joseph Garrera, Executive Director)
Cooke, Maurice H., Correspondence with Lehigh University and
Lehigh County Historical Society concerning William West, John
West and the President Pump, 1988
Lehigh University Special Collections (special thanks to Iihan Citak,
Archives and Special Collections Librarian)
Baton, George Washington Scott, Drainage of Friedensville zinc
mines, Student Thesis, 1894, (Call Number Thesis 1894 B334d)
Bull, Charles, Review of the pumping engine of Lehigh Zinc
Company at Friedensville, Pa, Student Thesis, 1878, (Call Number
Thesis 1878 B935r)
Coxe, Charles Ellery, The Drainage Area and System of Pumping at
the Friedensville Zinc Mines, Student Thesis, 1891, (Call Number
Thesis 1891 C879d)
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Daniels, Rueben, The Friedensville zinc mine as a water supply of
the Bethlehems with estimates of the costs, Student Thesis, 1888,
(Call Number Thesis 1888 D186f)
Landis, Henry Kinzer, Ore Dressing at the Friedensville Zinc Mine
with introduction on the history of the mines, Student Thesis, 1891,
(Call Number Thesis Thesis 1891 L257o)
The following are letters contained in the New Jersey Zinc
Friedensville Mine letter book volume dating 1881 to 1917
obtained as part of the Stabler Land Company records:
Baker, W.P. to Lindsey Johnson (both LZC) October 1947
Clerc, F. to Benjamin Webster (LZC) September 1879
Eudy, J(ohn) to F. Osgood (FZC) March 5, 1886
Eudy, J(ohn) to Greenough (FZC) February 4, 1887
Clerc, F. to Charles Pratt & Co March 11, 1899
FZC letter titled Sketch of The Operations of the Friedensville Zinc
Company March 5, 1896 including resume of operations 1886 to
1893
Eudy, J(ames) to FZC November 26, 1896
Mosham, Edgar to Bertha Mineral Co. November 8, 1897
Davies, J. Vipond to J. R. Clarke December 2, 1897 (2 letters)
Davies, J. Vipond to Charles Pratt & Co. December 2, 1897
Clerc F. to Charles Pratt & Co. December 28, 1898 The Mines of the
Friedensville Zinc Co (FZC)
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The following are maps held at Lehigh Collections which have
been reviewed to date. These maps are also part of the Stabler
Land Company records:
Plan of Freidensville and Mine of Lehigh Zinc Co (circa 1860)
Plan showing location and progress of the Zinc Mine at Friedensville
Pa operated by F. Osgood & Co. (circa 1881)
Lehigh Zinc Mines Explorations of Isaac Hartman’s Farm (1869)
Map Showing Occurrence and Distribution of Zinc Ores in the
Saucon Valley as far as known April 1874 7-BD-56
The Lehigh Zinc Mines Ueberroth Mine April 1870
Map of Property belonging to the Friedensville Zinc Co. situated in
Saucon Valley Lehigh Co. Pa May 1899
The Lehigh Zinc Mines Hartman Mine April 1870 7-BD-54
Lehigh Zinc Mines Hartman Mine September 1868 7-BD-42
New Hartman, Correll, Three Corner Friedensville PA New Jersey
Zinc September 1907, 7-BD-15
Figures 5 and 6 Ueberroth Mine July 1904, 7-BD-9
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