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TI1S SURVEY, 7HE FILOT STUDY FFOR THE FISTORKC AMERICAN ENGINEERING RECORD, DOCUMENTS A SELECTED
GROUF O 11ISTORICALLY” SIGN/FICANT ENGINEERING STRUCTURES IN THE NEW YORK STATE CAF/7AL REGION. HAER
WAS ESTABLISHED IN 1969 Br A JONT AGREEMENT OF JHE NATIONAL FARK SERVICE, THE AMERICAN SCOC/ETY OF
CIVIL ENGINEERS, AND THE LIBRARLY OF CONGRESS 7O RECORD LANDMARKS OF JHE NMTION S WLUSTRIAL FHER~
TAGE, THUS FRODUCING A CONSTANTLY GROWING ARCHIVE OF AMERICAN ENGINEERING ACHIEVEMENT AND TECHNO-
LOGICAL LEVELOSMENT.  7THE FROGKAM /ARALLELS THAT OF THE [HSIORIC AMERIGAN BUILLINGS SURKEY WHICH
I1TAS EXSTED SINCE /933 JO LOCUMENT AMERICAN ARCHITECTURE. THE RICHMESS AND CONCENTRATION OF
EARLY INDUSTRKIAL AND ENGINEERING LEVELOPMENTS N THE AREA OF JHE CONFZUENCE CF JTHE MOMAWK AND
[UDSON RWVERS FROVICED AN EXEMZARY LOCAT/ION FOR THE IN/7TIAL HAER SURVEY FROJECT:

THE SURVEY WAS SFONSORED BY THE MNATIONAL FARK SERVIGE (WSTORIC AMERICAN BULDINGS SURYE Y), THE
SMITHSONIAN INSTITUTION (CNATIONAL MUSEUM CF //STORY AND TECIHNOLOGY), THE AMERICAN SOC/ETY OF C/VIL
ENGINEERS (NATIONAL HEADRUARTERS AND THE MOIAWK - AH/DSON SECTION), AND THE NEW YORK STATE HSTORC

JRUST.

THE [IELD WORK , I1OTOGRAFITY AND FISTORICAL RESEARCH WERE CONDUCTED LURNG THE SUMMER OF /969 LNDER
TIE_GENERAL DIRECTION QF ROBERT M. VOGEL, CURATOR OF MECHANIGAL AND CIVIL ENGINEERING, SMITHSON/AN
INSTITUTION, ANO JAMES C. MASSEY, CHIEF FHSTORIC AMERICAN BUILONMGS SURVEY, WITH RICHARD J. FPOLLAK, FRO-
FESSOR CF ARCHHTECTURE, BALL STATE UNVERS/ITY, AS fROJECT SUIERVISOR., THE SURVEY TEAM COMS/STED
CF AVID BASE, ARCIVTECT (UNIVERSITY O NEBRASKA),; ERIC DALONY] ARCHITECT (CUUMBMA LINIVERSITY),
AND CHARLES A. [ARROTT M, STULENT ARCIITECT (I1OWA STATE LNIVERSITY). THE FORMAL FPHOTOGRASHY WAS
B ACK E. BOLKSER AMD DAVID FIOWDEN. THE SURVEY HEADQUARTERS WAS LOCATED W 7HF SCHOCL COF
ARCHITECTURE, ARENSSELALR FOLYTECHNMIC INSTITUTE, TROY, MEW YORK.
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STRUCTURES DRAWN AND FHOTOGRAFHED

NY=/  WATERVLIET ARSENAL CAST-IRON STORE/IOUSE, WATERVLIET, MEW YORA + /B59

NYZ2  TROY GAS LIGHT COMNY GASHOLPER FHAUSE, TROY, NEW YORK - /873

NY=3  RENSSELAER /RON WORKS RAL MILL, TROY, NEW YORK - /866

NY-4  WHIFFLE CAST= AND WROUGHT=/RON BOWSTRING TRUSS BRIDGE, ALBANY, MEW YORK - /BE7

A=/ DELQMMRZ:' 8247/&/% [HIDSON CANAL DELAWARE AQUEDLICT, MINISINK FORL, MEW YORK 70 LACKAWAXEN, FENNSYZ -
ANKA - 1847

NY°G  ERIE CANAL (ENLARGED), SCHOHARIE CREEK AQUEDLIET, FORT HUNTER NEW YORK - /84/

SIRUCTURES [HOTQGRA/ HED
NY7  BURDEN IR COMANY O/F7CLE BULLOING TROY, NEW YORK - (88/-82

NY-5  FARMONY MANUACTURING COMFANY MILL N® 3 (MASTODON MUL), COHOES, NEW YORK - /866, /871

NY*9  COHCOES COMMANY POWER CANALS, COHOES, NEW YORK - /834-80

NY-10 AWK STREET VIADLICT, ALBANY, MEW YORK - /889-90

NY=l]  ERE CANAL (ENLARGED), LOCK /8 (OOUBLE LOCK), COOES, MEW YORK - /B37- 42

NY-12  EKIE CANAL (EMARGELD), UFTER MVIUWK RNVER AQUEDUCT (REXFORD AQUEDUCT), RENFORD, MEW YORK -
/842

NY-13 W.& L. E GURLEY COMFANY BUILDING, TROY, NEW YORK - /862

NY-14 CHAMIZAIN CANAL WATERFORD LOCKS, WATERFORD, MEW YORK - /824-26

NYHE  RENSSELAER AND SARATOGA RALROAD GREEN /SLAND SHOFRS, GREEN /SLAND NEW YORK - 187/-72

) | 2 3
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DELAWARE AQUEDUCT- DELAWARE AND HUDSON CANAL-1847-1848
THE DELAWARE AQUEDUCT IS PROBABLY THE OLDEST SUSPENSION BRIDGE IN THE US.
IT WAS DESIGNED AND BUILT BY JOHN A ROEBLING, A PIONEER OF SUSPENSION
BRIDGE TECHNOLOGY, AFTER HIS COMPLETION OF A SIMILAR STRUCTURE OVER
THE ALLEGHENY [N PITTSBURGH. HE FAVORED THE SUSPENSION SYSTEM
OVER CONVENTIONAL MASONRY ARCHS OR TIMBER TRUSSES AS THE GREATER
PERMISSABLE SPAN LENGTHS REQUIRED FEWER RINER PIERS, LESSENING
IMPEDANCE TO ICE, FLOOD WATERS AND RIVER TRAFFIC. THE DELAWARE AQUE-
DUCT WAS THE LONGEST OF FOUR BUILT DURING A MAJOR IMPROVEMENT IN
THE CANAL AND IS THE SOLE SURVIVOR. AFTER THE CANAL WAS ABANDONED
N 1898, THE AQUEDUCT WAS DEWATERED AND CONVERTED INTO A HIGHWAY
TOLL BRIDGE WHICH FUNCTION IT CONTINUES TO SERVE. THE WOOD TRUNK WAS
REPLACED BY THE PRESENT DECK SYSTEM FOLLOWING A FIRE IN 1932.
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DELAWARE & HUDSON CANAL:
DELAWARE AQUEDUCT

1847-49, 1930-31, 1985-37
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MAP SOURCE:

ENDSHEET FROM COAL BOATS TO TIDEWATER BY MANVILLE B. WAKEFIELD (LIBRARY OF CONGRESS CATALOG CARD NO. 65-27432).

- THE DELAWARE AQUE

UCT WAS ONE OF FOUR SUSPENSION
AQUEDLICTS DESIGNED AND BUILT BY JOHN ROEBLING AS
PART OF A MAJOR IMPROVEMENT OF THE DELAWARE AND
HUDSON CANAL. BECAUSE OF ITS PREEMINENCE IN THE
HISTORY OF TECHNOLOGY AS AMERICAS OLDEST EXISTING
SUSPENSION STRUCTURE, THE AQUEDUCT WAS RECORDED
N 1969 AS PART OF THE F IRST HAER SURVEY. THOSE
DRAWINGS RECORDED THE MASONRY PIERS, THE SUS-
PENSION CABLES, AND THE SIMPLE WOODEN DECK
WHICH REPLACED THE CANAL TRUNK AFTER THE AQUE-
DUCT WAS CONVERTED TO A TOLLBRIDGE. IN 1988,
FURTHER HAER DOCUMENTATION WAS UNDERTAKEN
TO SHOW THE CONSTRUCTION OF THE ORIGINAL AQUE-
DUCT. AND ITS RECONSTRUCTION AS AN INTERPRE-
TIVE TOOL AND ADAPTIVE REUSE AS A MODERN
HIGHWAY BRIDGE.

THE DELAWWARE AND HUDSON CANAL: DELAWARE AQUE-

DUCT RECORDING PROJECT WAS LINDERTAKEN BY THE

HISTORIC AMERICAN ENGINEERING RECORD (HAER), AN
AGENCY OF THE NATIONAL PARK SERVICE, U.S. DEPART-
MENT OF THE INTERIOR, DURING THE SUMMER OF [1988.
THE PROJECT WAS COSPONSORED BY THE UPPER DELA-
WARE SCENIC AND RECREATIONAL RIVER, NARROWSBURG,

- NEW YORK, JOHN HUTZKY, SUPERINTENDENT, AND THE HIS-

TORIC AMERICAN BUILDINGS SURVEY/HISTORIC AMERICAN
ENGINEERING RECORD (HABS/HAER), DR. ROBERT J. KAPSCH,
CHIEE. THE FIELD TEAM, UNDER THE DIRECTION OF ERIC
DELONY, CHIEF AND PRINCIPAL HAER ARCHITECT. AND
BILL LEBOVICH. HAER ARCHITECTURAL HISTORIAN, AND
ASSISTED BY SANDRA SPEERS, CHIEF PLANNING AND SUP-
PORT SERVICES UDSRR, AND CARLA M. HAUSER, SECRE-
TARY UDSRR. CONSISTED OF BRIAN D. BARTHOLOMEW,
ARCHITECTURAL SUPERVISOR (UNIV OF COLORADO AT DENVER),
AND ARCHITECTURAL TECHNICIANS SCOTT BARBER (UNIV.
OF WISCONSIN-MILWAUKEE), ANNE GUERETTE (US/ICOMOS
AND LAVAL UNIV., QUEBEC) AND ELIZABETH F KNOWLAN
(UNIV. OF HOUSTON), AND HISTORIANS SYLVIE C. BROWNE
(US/ICOMOS AND RENSSELAER POLYTECHNIC INSTITUTE) AND
NANCY SPIEGEL (NINTERTHUR PROGRAM, UNIV. OF DELAWARE).

oeLineareoav: BRIAN D. BARTHOLOMEW, SCOTT BARBER, ANNE GUERETTE, ELIZABETH E KNOWLAN, [988.
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THE DELAWARE AND HUDSON CANAL COMPANY WAS INCORPO-

RATED IN 1823 FOR THE PURPOSE OF TRANSPORTING ANTHRA-

CITE COAL FROM PENNSYLVANIA TO NEW YORK CITY. BENJAMIN
NEW YORK WRIGHT, CHIEF ENGINEER OF THE NEWLY COMPLETED ERIE CA-

| NAL, WAS ENGAGED TO SURVEY AND BUILD THE CANAL ALONG

THE LACKAWAXEN, DELAWARE AND NEVERSINK VALLEYS. IT

WAS COMPLETED IN 1828. |

MAJOR IMPROVEMENTS TO THE SYSTEM WERE LINDERTAKEN
A THROUGHOUT THE 18405. THE WORST PROBLEM WAS THE RIVER
LAND OF CROSSING AT THE CONFLUENCE OF THE LACKAWAXEN AND
i DELAWARE, WHERE THE BOATS HAD TO LEAVE THE CONTROL-
LED WATERS OF THE CANAL AND BE PULLED BY ROPE FERRY
 ACROSS THE DELAWARE. THIS CROSSING WAS OFTEN DELAYED BY
= <0OLD LOCcK 175 HIGH WATER AND ICE, AND MADE PERILOUS BY TIMBER RAFTS
B NasTe S perrvvan's House DRIFTING DOWNSTREAM. THE SOLUTION WAS TO BUILD AN AQUE-
| e S L (e DLICT TO CARRY THE CANAL OVER THE RIVER. IT WAS ORIGINALLY
St GREAT LOT NO. 16 PLANNED TO REPLACE THE FERRY; HOWEVER, THE PROPERTY OWNER
CENTT BB Bvan, ny ON THE NORTH SIDE OF THE LACKAWAXEN WANTED TOO MUCH
[ S R AR LoT NO. | MONEY FOR THE USE OF HIS LAND. CHIEF ENGINEER RUSSEL
W | e co LORD BOLIGHT LACKAWAXEN MANOR ON THE SOUTH BANK FOR
7 (i~ LACKAWAXEN - THE COMPANY AND REDESIGNED THE CANAL ROUTE TO RUN
iy AQUEDUCT ) o O\ \NEVILLE HOUSE ACROSS THIS LAND FROM A NEW AQUEDLICT ON THE LACKA-
' STEPHEN. ST. JOHN ~ LJAXEN, TO ANOTHER ON THE DELAWARE JUST BELOW THE SLACK
IWATER DAM. NEW LOCKS WERE TO BE BUILT AT MINISINK
FORD WITH THE OLD CANAL SERVING AS A FEEDER.

N 1847 THE COMPANY ACCEPTED THE PROPOSAL OF JOHN A.
ROEBLING TO BUILD SLISPENSION AQUEDLICTS INSTEAD OF MORE
CONVENTIONAL TRUSSED STRUCTURES. A SUSPENSION AQUEDLICT
DID NOT REQUIRE FALSEWORK IN THE RIVER DURING CON-
"\ STRUCTION AND IT NEEDED ONLY THREE PIERS FOR SUPPORT,
A\ QA VY LEAVING MORE ROOM FOR THE FLOW OF WATER, ICE AND RIVER
RN, Lock House TRAFFIC. LORD BUILT THE ANCHORAGES, ABUTMENTS AND PIERS
N Do 7N JO ROEBLINGS DESIGN; ROEBLING BUILT THE SUSPENSION SYSTEM

OO i AND AQUEDLICT TRUNK. SOON AFTER HE STARTED LNORK ON
AW ILOCK 70 THE DELAWARE, ROEBLING WAS HIRED TO REPLACE SMALLER

U N - — AQUEDLICTS AT CUDDLEBACKVILLE AND HIGHFALLS WITH SIM-

THE ENTIRE CANAL WAS ENLARGED SO THAT BY 1852, THE SYS-
TEM WAS ABLE TO ACCOMMODATE BOATS LARGE ENOUGH TO
TRAVEL ON THE HUDSON, THUS SAVING TRAVEL AND TRANS-
e SHIPMENT TIME. TRANSPORTATION OF COAL BY CANAL CONTINUED

TO BE A PROFITABLE BLISINESS INTO THE 1B10S, AFTER WHICH
N | IT WAS ECLIPSED BY CHEAPER RAIL TRANSPORT. THE DsH HAD
N ALREADY BUILT ITS OWN RAILROAD NETWORK WHEN THE LAST

\ BOAT PASSED THROUIGH THE CANAL IN 1898.

- THE DELAWARE AQUEDUCT SURVIVED THE CLOSING OF THE
CANAL BECAUSE OF ITS STRATEGIC LOCATION AS A RIVER
CROSSING. IT WAS SOLD TO HOLDING COMPANIES INTERESTED
N ITS POTENTIAL AS A RAILROAD BRIDGE, UNTIL 1908, WHEN

DELAWARE AND HUDSON CANAL: DELAWARE AND LACKAWAXEN CONFLUENCE, 1849 [T AS CONVERTED TO A TOLLBRIDGE, ~MuCH OF THE DELA-
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ISOMETRIC OF AQUEDUCT AT ABUTMENT, 1849

CONSTRUCTION BEGAN IN 1847 ONCE

THE ANCHORAGES, ABUTMENTS, AND PIERS

WERE BUILT, THE WIRES WERE SPUN IN

SITU, TO GIVE EACH WIRE THE CORRECT

SAG SO THAT ALL WOULD SUSTAIN EQUAL

' LOAD LINDER TENSION. THE WIRES WERE
GROUPED INTO SEVEN STRANDS AND THE
STRANDS WERE INRAPPED WITH WIRE TO
- FORM ONE ROUND COMPACT CABLE. FROM
THE CABLES WERE HUNG INROUGHT IRON
SUSPENDERS AND HANGER PLATES TO SUP-
PORT THE TIMBER FLOOR BEAMS AND FRAM-
ING FOR THE AQUEDUCT TRUNK. THE SIDES
AND BOTTOM OF THIS FRAMING WERE DOUBLY
LINED WITH PLANKS LAID DIAGONALLY OPPO-
SITE TO EACH OTHER TO STIFFEN THE TRUNK
SO THAT IT WAS SELF-SUPPORTING AND DID
NOT SWAY. THE CABLES HAD ONLY TO SUP-

9 PORT THE DEAD LOAD OF THE INATER OR THE
CANAL BOATS WHICH DISPLACED IT: THE
ONLY LIVE LOADS WERE MULES AND PEDES
TRIANS ON THE TOWPATHS. THE AQUEDUCT

INAS OPEN FOR BUSINESS IN 1849. IT REP-
RESENTED THE CLULMINATION OF ROEBLINGS
STUDIES AND EXPERIMENTS WITH WIRE ROPE
AND SUSPENSION AQUEDLICTS. HE INCOR-
PORATED THIS EXPERIENCE IN LATER BRIDGE
DESIGNS, INCLUDING THE BROOKLYN BRIDGE.

KEY

ABLITMENT

FEEDER CANAL

CABLE: 2150 WIRES IN SEVEN STRANDS
WITH 8%  DIAMETER INCLUDING WRAPPING

——
L]

T8FT

WM

4. WROUGHT IRON SUSPENDER (14" DIAMETER)
AND HANGER PLATE ,

5. TIMBER FLOOR BEAMS 4-0"ON CENTER

6. WOODEN TRUNK WALL

7. WOODEN TOWPATH

8. WOODEN CABLE COVERS

9. CAST IRON SADDLE AND COVER

10. CANAL WATER

II. COAL BOAT AND MULE
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ADDENDUM _TO
CANAL: DELAWARE AQUEDUCT (ROEBLING

SCOTT BARBER, BRIAN D. BARTHOLOMEW, ELIZABETH F KNOWLAN, ANNE GUERETTE, |988. DANA LOCKETT, 1991

ZANE GREY HOUSE/DELAWARE AQUEDUCT

DELINEATED BY

-
®
o

NEW YORK

]
HISTORIC AMERICAN ENGINEERING RECORD, NATIONAL PARK SERVICE, NAME OF DELINEATOR, DATE OF THE DRAWING

847-9, 1930-

?

SULLIVAN COUNTY

BRIDGE) |
D, NEW YORK

PENNSYLVANIA AND MINISINK FOR

MINISINK FORD

RIVER BETWEEN LACKAWAXEN,

PENNSYLVANIA

SPANNING THE DELAWARE
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RECORDING PROJECT
HISTORIC AMERICAN ENGINEERING RECORD
NATIONAL PARK SERVICE
UNITED STATES DEPARTMENT OF THE INTERIOR

PIKE_COUNTY

LACKAWAXEN
IF REPRODUCED, PLEASE CREDIT
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SCALE:

ISOMETRIC OF RECONSTRUCTED AQUEDUCT AT PIER
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