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THE Committee appointed at a late meeting of Council for com-
piling statistics of, and matters pertaining to, the Bethlehem

‘Water Works, presents the accompanying report; and, while this
may seem, perhaps, to be more explicit and particular than abso-
lutely required for its specific intent, the Committee feels that no
apology need be tendered on this account; not at least to any who
are interested in the history of the curly attempts at such municipal
improvements and their gradual development into a more perfect
system of hydraulics. We may, too, take a special interest in this
matter when we tuke into consideration, perhaps with a little justi-
fiable pride, that we have here to treat of ‘he first water works of
the State, indced, we bave reason to believe, the first in the country.
The Committee therefore regards it as being eminently proper that
all possibly attainable facts should be thus gathered from reliable
sources and rescued from the fate of tradition, which would be as
unfortunate almost as oblivion itself.

CHARLES N. BECKEL,

ROBERT RAT,

CoMMITTEE.
DBrruLeucs, Pa., February 19, 1877,




HISTORICAL SKETCH

OF TIHE

Beturenem WaTter WoRKS.

HE spring, pouring ite sparkling tide from out its bed
of maguesian lime-stone, near the banks of the “Mena-
rasel,” is to-dayv, and has been eversince the Moravian

Brethren,in March of 1741, made them an humble home
in the trackless forests, the source of water supply for
Bethlehem. Situated at the foot of the hill, upon the
declivity of which the first log cabin was erected by the
zealous missionary pioneers, it doubtless determined to
a great extent the location of the slowly growing settle-
ment. Until 1754-5 the water for the use of the commu-
nitv was distributed by water carriers or haulers, formally
delegated for the purpose; from among the names of
these Aquarii, a faithful chronicler of old time events *
has preserved the following: Godfrey Haberecht,who first
filled the office and who was appointed in July of 1742;
Schnall, of whom it is recorded that in the dis-
charge of his duties he had the mishap to upset his cart
and fracture his arm; Peter Peterson whilom from Stat-
en Island; Robert Hussey, in 174§, and after him Mat-
theus Wittke, the last of the incumbents.

In September of 1751, we find the name of Hans Christo-
pher Christiansen upon the list of newly arrived settlers.

This man, subsequently proving to be so valuable an
addition to the colony, was born near Hadersleben, in
Holstein, then under Danish rule, was by profession a
millwright and by nature a mechanical genius. To the

. ® The late Rev, Wi, C, Relehel, to whose patient rescarches many of the fullow-
ing fucts and fignres are gratefully credited,
1
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inventive ability of this ingenius Dane it was left to de-
vise o method of supplying the community with water
from the spring, by means oitherwise than distributing it
by water carriers. In the Spring of 1754 Christiansen
commenced the erection of the first water works, The
machinery was placed in a frame building 19 by 22, a few
yards east of the oil and bark mill, whither the spring
water was led by a conduit into a cistern. The pump
was made of lignum vite, the cylinder being five inches
in diameter.* The water was forced through wooden
pipes, up the hill into a wooden reservoir or distributing
tank, built within the “little square”—the place now oc-
cupied by the Moravian church—being a perpendicular
height of 70 feet. These pipes were hored hemlock logs
which had been floated down the “west branch of ye
Delaware,” as the old accounts here term the Lehigh,
from Gnadenhuetten, on the Mahoning, an Indian mis-
sion, near the site ot Lehighton, in Carbon county.

The arrangements were sufficiently advanced by June
20th of the same year to admit of a trial, and on that
evening the water was thrown in a jet “as high as the ad-
joining houses.” The event created great gratification in
the little community, and the novelty of the enterprise
invariably excited the wonder and admiration of visitors.

It 1s to be deplored that a more specific account of
these first water works is not to be obtained, yet so much
can be inferred from the succinct statements of the chroni-
clers above referred to, that many interruptions and dis-
appointments were caused by the bursting of the wooden
mains. There was subsequently made, but with no bet-
ter result, an attempt to substitute 1} inch lead pipes,
which were made of sheet metal, soldered along the
edges and imbedded in a cement of pitch and brick dust,
laid in a gutter of hard burnt brick.

Being convinced of the incompleteness of his work
and of the possibility of improving upon this, his first

. * According to the aperific statement of Charles David Bishop, whose father, John
David Biskoyp, was apprenticed to the Danish millwright, Hans Cirlstopher Chirintinn-
sen, nnd who subsequently, as well us his son David, and later, his grundson, Gilbert
Bishop, had the care of tho water works intruated to him. To the kindness of Mr.
Gilbert Bishop rre due many important dats herein stated.
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attempt, Christiansen commenced, in 1761, the construc-
tion of more powerful machinery, such as might meet the
wants of the now evidently growing settlement, and this,
moreover, in pursuance of a plan perfected by himself,
John Arbo and Marshal.

A two-story bunilding 22 by 30 was erected forthe recep-
tion of the works, a little to the south of the frame build-
ing. This house, well preserved, is still standing and
bears evident traces upon its door posts and window
frames of the fire which, on the 18th of November, 1763,
destroved the original oil mill, a wooden structure across
the way.

After the lapse of a year, Christiansen reached the com-
pletion of his task, and on the 6th of July, 1762, the new
pumps raised the water for the first time. Nor were for-
gotten, amid the general rejoicings of that memorable
day, the authors of the achievem_ent, for, as the record
quaintly tells us, Christiansen received 30 shillings, and
Christopbher Demuth, his assistant, 15 shillings “for ye
water running.”

The machinery of these second water works, which
was one of the sights of the town and which never failed
to interest visitors, consisted of (quoting the description
of Charles D, Bishop) 3 single-acting force pumps (of iron,
cast at Durham Furnace at a cost there of £8 12s, 4d.) of
4 inch calibre and 18 inch stroke, worked by a triple
crank (forged by the resident blacksmith, Stephen Blum,
and ever the just subject of pride as to ingenuity of work-
manship) geared to the shaft of an undershot water
wheel, 18 feet in diameter and two feet clear in the buck-
ets.

The head of water was 2 feet. On the water wheel
shaft was a wallower of 33 rounds, which geared into a
spur wheel of 52 cogs, attached to the crank; the three
piston rods were attached each to a frame or crosshead
working in grooves to give them a motion parallel to the
pumps. The crossheads were of wood, as also the parts
containing the grooves for guides. The works were cal-
culated to raise the water 70 feet, subsequently however
increased to 112 feet. " The rising mains were made of
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gum wood, as they were subject to greater pressure, the
other pipes of pitch pine.

The cost of the entire works, including the tile-covered
stone building, was £314 16s. 5d.

The distributing reservoir was a stand-pipe, a wooden
tower, shingle roofed, which was built in “the little
square” already mentioned, surmounted, morcover, as
sundry expense accounts inform us, with an embellish-
ment in the way of a weather vane of piscatorial device.*
From this point the water was distributed into cisterns
or tanks which were built in the vicinity of the principal
dwellings.

According to the distinct statement of a well preserved
eround plan of “The Bethlehem Water Mains and Con-
nections,” dated 1786, but specifyving the extensions and
changes which were made until 1791, the gum wood ris-
ing mains were superseded by lead pipes in 17306, as also
the pitch-pine conduits on Main street from the corner
of Market street to the Sun Tavern. The pitch-pine
mains had to be renewed, already, as early as 1769, by a
second installment, this time transported hither from the
Pocopoco in Monroe county. In 1789 the newly erected
Young Ladies’ Seminary building, which stood, willow-
emboweresd, on the site of the present Moravian Parochial
School, was supplied with water directly from the tower,
also by lead pipes.

At this date, then, the water was delivered into several
reservoirs from the tower, namely :

1st. To the reservoir still standinz in the square on
Church street, opposite the Widows’ House.

2d. To the apothecary’s, the present site of Simon Rau
& Co.'s stand.

3. To a wooden tank on Market street, about fifty feet

— e ——

» The identical vane, which, upon the olld water tower, for forty years complind
with the ever vurying hehests of the wind, und furnishied to the population of the vil-
lage the indications of weather changes, whether fair or fonl, with untiring thlelity,
was in 1536 pwnne over Temperanee Hall on Brawd steect, swhere, it mnst be admitted,
it never received, on the part of the neighboving dwellar, the esteem and resyiect
which its antiquity warmnntel,  Albeit its pe-dediention was agnin to the henor of
eolll water, it is wiid that thissymbolic devics nover ngain weemmd to be {n itselement,
and, in the dreariness of stormy nights, would crenk dismaily, while veering in obe-
dience to the fitful blnata,
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east of Main street; these three cisterns were completed
in 1766.

4th. To a cistern at the farm buildings, about the pres-
ent site of A, H. Rauch & Son’s confectionary.

5th. To the Sun Tavern.

6th. To a cistern in the rear of the Brethren’s House,
the house now known as the central portion of the Young
Ladies’ Seminary buildings.

7th. To the Seminary in Willow Square.

From the reservoir on Church street were laid supply
pipes of lead to the church (the present chapel), to the
Sisters’ House, to the Widows’ House and to the stable
a few rods east of the Widows’ House. .

In the yard of the Brethren's House were laid connec-
tions to the stable and to the hattery in the rear. DBranch
pipes also conducted the water from the farm house cis-
tern to the stables and the “milk cellar.”

In 1796 the remaining pitch-pine pipes were finally
abandoned and those of lead substituted.

Thus was maintained a very complete system of water
delivery, @ system which invuriably impressed sojourners
in Bethlehem, during the early days of the Republic,
with astonishment and admiration. Nor were there
wanting, among these, men of note who might have in-
scribed their names upon the register, had but such an
one been displayed inthat ancient tile-covered pile. For
there came in April, 1768, Gov. Penn and his lady, and
in May of that year Lord Chas. Montague, Governor of
South Carolina. In April, 1774, Baron von Reepsdorf,
Governor-General of the Danish West India Islands, on
a tour through the British Colonies, visited the works and
was presented with a draft of the same by Christiansen.
They were viewed, on Sept. 22d, 1777, by John Adams*
and on July 25th, 1752, by Gen.Washington and two adju-
tants.t

* On the ocension of the British successes nenar Philadelphin, when, during tho
memopable hegirn conseqnent to the oceupation of that city by the royul troops, many
prominent historical churacters songht o tetnporary arylum {n the quiet seclusion of
the Moruvian settiement, Directly after this event, mureover, the secund story of
the water works building wan occupicd ut variots times, from Oet.6th to Februnry 1778,
by sundry departments of the Continental army, by the guand for the millitary and
bagenze stores, by the comminary elerk aud hisasistants aund by the invalid gnard,

1 The Gegerul wus on hiis way to tho headquarters of the colonial army at New-
burg, and spunt the day at Bethlehom.
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Shortly after the commencement of the nineteenth
century, plans were made by the inhabitants of the vil-
lage for providing a larger house of worship, which re-
sulted in the erection of the Moravian Church now grac-
ing the “little square” on the corner of Church and Main
streets.

In 1803 work was commenced, and one of the prelimi-
nary steps was the removal of the buildingsthen occupy-
ing the ground and with them the vane-tipped water
tower.

There was, therefore, built a second stand pipe on
Market street, a short distance above the terminus of Ce-
dar street, and this time, moreover, the Lehigh Hills
furnished the material from out their rich outcrop of Pots-
dam sandstone.

The contour of the tower was octagonal and (although
reports disagree and documentary evidence is wanting)
-its height was about 15 feet.

The box inclosed near the summit was 112 feet above
the spring, received the supply through lead mains run-
ning along Cedar street, and sent forth supply pipes, also
of lead, to the various cisterns then existing. Iron pipes
were introduced in 1813, and were of unique construction,
being packed at the connections with leather, and joined
and tightened with screws or clamps by their flanged
ends. To secure storage for an ample reserve of water, in
case of accident to the works or of a conflagration, there
was built the reservoir on Market street, to the east of
the tower, and, according to 2 memorandum noted by
Charles D. Bishop, 70 feet long, 10 wide and 7 dcop un-
der the arch, and on the evening of Dec. 20, 1817, the
fixtures were completed. In 1832 the triple pumps, after
a service of 70 years, were supplanted by the double
acting pump of larger dimensions, now yet brought into
occasional service, the machinery was placed in the pres-
ent water works building in that year, and the memora-
bleand ingenicus deviceof HansChristopher Christiansen
became a thing of history.*

* Christinnsen built a g-ist and saw mill for the benefit of the Litiz sattlerent in

LJ. 4
ik,

176i—DBullt the second ofl mill at Bethlehem.
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785—A fiilling mill for the single Brothren at Litiz,

17T70=T1—A grist mill at Hope, N. J., on n teibutary of Deavor Brook; the original
walln, it In said, nre still stamling, allwit the works were twice destroyed by five,

1776—Rehuilt the grist and paw mill at Litiz, which had fallen prey to that arch-
enemy of miils - fire, "While enguged here his henlth falled, and after having com-
pleted his work ao far as Lo see the flint run of stones nt work on July 224, he entered
tho Brathren’s IHouse sick room and died Sept. 15th, 1776,

Among other works of hin were

1765—The village pump at Emmans,

1767—A grist mil} for Funk, on the Little Lehigh.

1769—A grist mill for Jacob Armilt, townrda Enston.

1774—A grist mill for Patten, near Reading,

1776==A grist mill for Sebastinn Leven.

A contract with Mr, Tarin of Albany, N, Y, he wan foreed to brenk on ace
count of fuiling health, and o deputized messenger undertook, in May of 1776, u
Journcy of 400 miles to make sutisfuctory explanations.

This new pump, constructed by Rush & Muhlenberg of
Philadelphia, is of 5 inch caliber and 3 feet stroke, and
together with its appurtenances, was placed in situ by
Charles D. Bishop and the then aged ex-superintendent
of the works, Ernst Gehbe.”

The newly-occupied building was known as the cecond
oil mill, and had been built by Christiansen in 1764, and
was regarded by him as his masterpiece in the way of
millwright achievements,

A reservoir, constructed in 1832, under the supervision
of our venerable townsman, Peter Kleckner, on more
elevated ground, north of Broad street, and about 100
feet east of Long alley, led to the removal of the now su-
perfluous water tower.

By an act of Assembly, approved by the Governor of
the Commonwealth, Francis R. Shunk, Feb. 24, 1845, was
authorized the incorporation of the “Bethlehem Water
Company,” under whose care and supervision the waters
of the spring were distributed uninterraptedly for 26
years, the company, moreover, having resorted to steam
power as a pumping agent in 1868.

* The cbservant atroller, mmbiling among the sodded and well kept mounds in
the nnclent “God's Acre™ of Bothlshem, finds upon the uniform and unpretending
tablets, nndefaced evon by a century's. exposure: fo the elements, the simple inscrip-
tion of tha date of the birth and death of thoso of the herein mentioned worthies
whoese mortal remaing were here consigned to their long rest, to wit: C

Petur Paterson, horn - , 1728, died ¥eb, 2ist, 175,

John Arboe, born June Gth, 1713, died Dec. 11th, 1772

Robert Hussey, born March 6th, 1713, died Jnly 8th, 1775,
Jolin David Bishop, born April —, 1749, dled Nov. 2d, 1827,
Ernst Gehbe, born Sept. 16th, 1772, died Sept. 17th, 1838,
Charles D, Bishop, born June 12th, 1784, died July 18th,1853.
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The Broad street reservoir became useless in 1871, and
in the early Spring of that vear the water company made
overtures to the Borough Council, looking to a sale of the
water works and the entire system of supply, including a
transfer of iis charter rights, for the sum of §20,200, and
the purchase was made in the following Mny.

Work was at once commenced upon a new reservoir,
an iron tank, placed back of North street, east of High
street, at a height of 14% feet above the water works, ex-
erting there a pressure of 80 feet to the square inch.

In 1874 the machinery of the works was enlarged and
brought to the more perfect siate as it now exists. The
second steam pump now introduced, consists of a2 double
acting cylinder of 12 inch diameter and 3 feet stroke. It
raises 18 gallons of water at each stroke and distributes
over 500,000 gallons in 24 hours with the pump making
20 strokes per minute.

. The wooden conduit, which had for many years led
the waters of the spring a distance of 350 feet to the cis-
tern in the water works building, was superseded by 18
inch iron pipes in 1874.

It seems eminently fit, in conclusion, once more to re-
fer to the spring near the “Menagassi,” which has never,
since the primitive times of the dispensing Aquarii of
1742 until the present day, failed in the yield of its pota-
ble flond. Seasons of uncommon drought have dimin-
ished 1its flow, but then even it is calculated to furnish
777,700 gallons every 24 hours. The water contains car-
bonate of lime held in solution by free carbonic acid, but
no magnesia, although coursing without doubt for a long
distance through the magnesian limestone.

This does not by any means detract from its drinkable
quality, as is shown by statistics carefully compiled in
many of the cities and towns throughout Europe with
reference to the supply of calcerous drinking waters.
Moreover its absolute and remarkable freedom from any
organic impurities (which contaminations are becoming
more and morerecognized as the fruitful source of various
zymotic diseases) renders it all the more eminently valua-
ble, and warrants the exercise of the most jealous care in
its preservation and distribution,



