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LAN. 900

MASSACHUSETTS HISTORIC BRIDGE INVENTORY

Municipality: Lancaoker District:_3

Street name/Rt. #:_Ponakin Rd.
Over :
Street name/Rt. #: N Naohuz Ruwer

Bridge key #: JWN 224 o08 100 Photo ##s:42:7A-1QA, 70:24-21, T4:1A-2A
Bridge plan #:__ L-2-8

Common/historic name: Bonakin Pridoe
|\ )

Current owner:

UTM coordinates: AASHTO rating: 220 (&-\-88)
************************************************************************

National Register status (insert date) f Field rating:
*
. - - ] *

Entered:_ 9-10-79 Potential: 5 @ > 1
Eligible: Non-eligible: =
*

************************************************************************
Date built (source): 1871 (NR nommajnon)

Date(s) rebuilt (source):

Builder (source): Wabaon Manogaciumo%Co~ (NR rpmm—aéxon)

Designer (source):
HH RN I KNI H NI NI I 33636 3606 646 3630636 969636 30 309006 3006 930696 0
Structural type/materials: 9iO :

;)m-connec:xed,wra{a‘hjt- and cast-icon, Posl ‘“\t‘opgh Leoos, mildl okewed. 9 B.)“ and 2 half
(end) Pnne\o on the \ondgd (lower) chord. Cast-iron wpper chord .10 pane,\-(en th 'segmenjto. :
Eueloar lawer chacd 10 10tecion panelo; end pane_\:: have wader iron bars :A\‘aned ba o bolls.

edicals ace bux“—up -- T sechions (rolled) wurdh cover plate o rideted Lo Llnnoes. Odlec \nsc;ku\-o ace
dce»covsed euebars, coonters are adpdlable rode. Rolled T-beam floor beams ace hong from
lower Shordping (Peco\uar hances). Rolled I-beam opper latecal steots, connected tothe chords

bolted cuotings. Threaded-end rod Opper and lawer aderal bracing. Vechcal end posts piined*
verall length:_ 10!’ Deck width/layout: |9.7° out-ou

Skew: ®8° ?

Main unit, # spans: 1 lengths: (0O

Approaches, # spans: - lengths: -
Plaque: Gone location: -
Alterations, unusual features, comments:

» a“ower ends ‘*0 cnal-lrom Pedeo*a.\o. Ca:r‘-u‘of) dom‘ Hoc}:s n‘ each Pand Pomj( in UYPQP Qho&‘d-

Dn\-\a«d, ‘arge‘ block,, rouchl vared ram{e abu{men*o, rcuch courved. Present brd
deckchao 1 lager of P‘ac:tgon og.)‘n ~ of‘hmber sten . b

Dome damqff_ and de‘emora‘t\on,b no ovious a“era&\cno of Yrusces.



LAn.960

Visual quality (bridge and setting): High Average X Low
Site integrity: Retained Violated X

Describe: Rerbanks bébmd are now heauily cverarawn, and ‘ar‘cée(»@couertim
Loundahions of the former Ponakin Mill, \cca&ed $U°¥ ué centhi o NW.

History of bridge and site:
[bee attached 0Py of the Ponakin ‘bﬂd%e Natiooal 'Re.c&s‘&er‘ mmma& \00]

The Ronakin Beid mcorpomxes all 4 opegg\c ot i whidh were daimed by Dimeon
Q"o—a\ 0 hio 1863 Pa’tenk (*58%0\ The mxeni of Bost's Poje,n‘\ was to cmprove_%\e deoi%q
and cono*\md\on of 1ron 4ruso bridees “ in such a manner ao thal N ex pansian and
con)rrac*\on of the ma‘er\z& will nat Produce 1INV MOLD e@eg&o opan the strocdore ,and n this
mMamner cdoviaing one of the ma:j( SecoUD O&ﬂeé 1ons o Ihe unversal ose o such bmdga, =
Pt b Pa{enjfe.d atores were all focosed vpen the ruvves dom{‘a , and were all deo&gﬁec‘\ Lo
allow the opper and lower chords 4o expand and c’c,m“ra& wilhoot mducm%zm add ional
cesoes i the fruso web members. Rool dd not palent the inclined +&scvecticals
which came 1o be dhe hallmack of 4he Post $rooo -- the verticals 19 Ral's 1863 Pa*en* deausnas
were, nfad , vertical , and of a Pecu\aar double -“n‘ae.red {oem (P’&“HQ‘“@‘A Yo be execifed i cadd

1ron ), The indined verticdlo seem fo have beeq a o\x@*\g\\a*er cefinemet of Pod's oruana\ dea«c&,
and were fHirat Uoed 1n o bmdge erected n 18G5. ©

Sources: ET.Doclee / P+ L. Facnowodth, Ponskin bnd%e Nc&\ona\T\e%@‘lef‘ ncmma&mn, (A/Lq/'(q
DN v Unded Stotes Patent #* 28710,

36 36 36 36 38 36 36 36 36 36 36 36 36 3 36 36 36 36 36 3 36 3 36 36 36 36 36 36 36 36 36 36 36 36 3 36 36 36 36 36 36 I 36 3 36 3 I I I I I 36 36 30 I 36 36 I I 36 36 36 36 3 I I 3 KK HH

Summary statement of significance:

The only Poot ‘H‘M‘O\)%H tro2e bridae 1n {he MDPW data base; one of aoly 2 %0\' oc Post " =
bridogo St an cons;«suro}\‘oo i the MDPW dula bave. Delieved fo be the °°‘é°°“"“"“ﬂf’um
Rt o pruso bmd&e 0 “'Be Um&ed ﬂn‘ea . Truooes Tppear to be Uﬁn“e"ed-

The Po;?ywas a seaficant russ desiap , uoed for nomercos maer \OMS:’PZM bﬁdgg
0 the Per\od 18- 1IB80Q. The Tonakn Br &e mcorporalveo g_\_‘_o( ‘N\z%ez&orco pa‘en&ed bég
Dineon . R):)*\— in 1863 (%e opper chord “\'\om‘w boxe‘a;' the “eglindeical om&o’,’ and “"h'e“b‘o“c
chordo” -- vee UO Potent % 38910) as well as dhe inclined '\r‘uzl vecheals (whdh Bost did ack
patent ) which are the most visible chacactershes of a fupical Poot 4russ deswo.

The \aoi kaown ouw\vmapure Qxa“nP\e of a mzzgar {rooo bmdga 4&3@—- the Ronakin Beidae

15 of nahonal ecoficance. : ) :
Tied (woith D-T-20/W-12-1 10 'Dud\ei/Webb‘\cr) aathe 39 _oldest kaown metal druso
bmd%e_ 10 the currenl HDPW Asko. baed

Statement prepared by: ’;‘).,\.’Ré?gg MDPW Hmsggg Q‘Q%F Qgec@g;\ Date: 24 =

I I I I I I I I I I I N I I I I M I I NN NN NN NRN

Field survey by: f)év?o?er‘, HDPW “\o&omch‘t%z éyecml\'ajf Date: ‘(_/24_/85
8/14/86
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BRIDGES PREVIOUSLY REVIEWED BY M.H.C. -- CONCURRENCE REAFFIRMED

Municipality On/Over Br. Dept. No.
B_ridge: L'dﬂCZlOX( e Pma\:xn —Rd-ﬁ[NUOMO&‘-R. L'Z‘g

has previously been reviewed by the Massachusetts Historical Commission and

en“e,red in J‘ne Nak \ona&—ReJE\)cler

on _ ajio/ta

After a review of all known bridges of comparable structural type identified
in the M.D.P.W. statewide con!pu‘ferlzed database, the M.D.P.W. now reaffirms

its concurrence with that initial determination.

Summary statement of significance:

Thio 1o belicved to be dhe odl 1>urvaum% pore ‘Poolr %rouc& fromo bmd%a_ ™
the Um*ed Dlra‘eo. The ‘Pcol RS a ‘:)\%«\xc\cm‘nt oo 4 e Loed for nomeroub.ma&lr
lona- span beidogs 0 the Fer\od 18G5 -1880. The Ponakin Dridee mcc:rpcra‘e‘b all
ol dka fLidirenss ::PQCIC\CZ:(“ Pa*en*ed Jimecn D. ot in 186D (the “Jomx box o
+he Upper chord Pane\ Qm’é, the “eyinddical C\omxbf,' the "olofled chord * -- see US Pakent
38210 ) ao well ao the inclined 150 vechcals (awhieh Post did not Puj(en3f) which
qre ‘Hf)e moojr U'\Oib\e Qharac}erkax'fca oQ a"épkca\ ‘Poo‘\' 1rt'\.)?.x') deo\ao.

Shis s & bf‘ldC\Q oC ﬁa}\ooa& Q\%ﬁlgcahcc.
N

Statement prepared by: Q,QRQP@* MDPW Hkg_&omc:’bmd%% f\)pﬁecm&.o*

Date: 24 Avcoot 1989
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MHC INVENTORY FORM CONTINUATION SHEET -- MHC Inventory scanning project, 2008-2010 ( L-2-9) MACRIS No.
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MHC INVENTORY FORM CONTINUATION SHEET -- MHC Inventory scanning project, 2008-2010 (L-2-D MACRIS No. LAN. 900




MHC INVENTORY FORM CONTINUATION SHEET - MHC Inventory scanning project, 20082010 (| _5 _g) MACRIS No. _LAn. 700
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MHC INVENTORY FORM CONTINUATION SHEET - MHC Inventory scanning project, 2008-2010  (L-7-&) MACRIS No. =&~ 100
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MHC INVENTORY FORM CONTINUATION SHEET -- MHC Inventory scanning project, 2008-2010 (L« 2-8) MACRIS No. Land . F60
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MHC INVENTORY FORM CONTINUATION SHEET ( L-2-8) MACRIS No. LAN 400
MHC Inventory scanning project, 2008-2011
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MHC INVENTORY FORM CONTINUATION SHEET (L-2-8)  MACRIS No. LAN-900
MHC Inventory scanning project, 2008-2011
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TO: BFTISY FRIFDBERG RETURN TO REVIEWZR EBY

FROM: WM. SMITH
MTE: /2 fle/3
TONN: LANCAST2n_

PROPERTY: £ ~2-8  owa Kaw RO aven M4 s4m v en,
(NAME AND ADDRESS)

1. Dees this property meet the criteria for NR eligibility? .
E_,YES Petrermivech ..g/:;.&/—e. on p/&{@k % AR, ’/15/77

{;INO

A. Criteria
2. events
B, diwes -
C.. .Cherarteristics -
d. information

B. ipcal - State” """ - Nationa‘l""'& &l = .S’gw»fca%

-

s -

-
-

2. Statement o.L S:Lcrnla.lcance. OR V¥hy not eligible?

185/ PR T hsend abinss vien an At SR LT .

0”,76/ S’%/Q bow ol San gbbea e

Lecorddel Sewmen 1350 by Ve SHEE - THam

Vel

 [JD0E LETTER WRITTEN ~— - NS TR PR SRR
V .'V iy e " s E
(D:\l’q R

Po%emﬁa/ d/s#/cj’ /ooaje_d /70/7%0»6@7‘ oL

b'f/dgf’/ ﬁ/@?c /Odna/}/c/n /?a' aSSfm//a%ed 0 I1h
“mill site newr 0/76?’6/?6, ‘ MYz ////



Chicopee /Holyoke C-13-12/H-21-30 Cabot Street (Rte. 116) LAN.900
( ; over Conrail
1891 - Six span steel Pennsylvania through truss. Oldest of the five known
' Pennsylvania through trusses and is one of the earliest known steel
bridges in Massachusetts. Designed by Edward Shaw and built by the
R.F. Hawkins iron works.

Dalton D-1-11 Holiday Road over Wahconah Brook

1894 One span Ball Queenpost pony truss. One of only two surviving
examples of Charles Ball unique patented pipe truss bridge.
Previously reviewed by the Massachusetts Historical Commission and
determined eligible 10/6/81.

Erving/Montague E-10-3/M-28-0 Central Vermont Railroad
over Millers River,
Newton Street

1905 Five span pin-connected Pratt deck truss. Impressive example of a
pin-connected long span deck truss which was favored by American
railroads in the 19th century. Bridge is eligible individually and
as a contributing element to a potential National Register District.

Framingham F-7-5 Main Street over Sudbury River
1878 Rare wrought iron bowstring arch pony truss. It is the only known

surviving bowstring metal arch in the Massachusetts Department of
Public Works database. It is one of six surviving metal truss
bridges in the MDPW database built prior to 1880.

Holvoke/South Hadley H-21-1/S-18-4 State 116/Bridge Street

over Connecticut River

1889 Ten spans wrought iron lattice through truss. A landmark bridge,
which is the oldest metal lattice through truss in Massachusetts. It
is the only known truss bridge to have ten spans. Bridge was
determined to be eligible for the National Register 1/9/79.

Lancaster L-2-4 Bolton Road over Nashua River
1870 Pinned and bolted wrought iron and cast iron Post's type pony truss.

Very early and unique metal truss bridge with national significance - _
entered in the National Register of Historic Places 9/10/79.

Lancaster L-2-8 Ponakin Road over Nashua River
1871 Post truss. This bridge is the only known surviving Post truss in

the United States. This nationally significant bridge is located
near a potential historic district.

Lowell - ' L-15-8 Hale Street over B & M Railroad

1892 One span pin-connected wrought iron Penmnsylvania through truss.
Early example of an uncommon bridge type in Massachusetts. Only one
of the five Pennsylvania trusses to be pin-connected, virtually
unaltered. This bridge is also located near the South Common
National Register Historic District.

Page 2 of 5



LAN . F00

March 6, 1991

Mr. Anthony J. Fusco

Division Administrator »

Federal Highway Administration 7
Transportation Systems Center

55 Broadway - 10th Floor

Cambridge, MA 02142

ATTN: Mr. H. Pearlman
RE: Massachusetts Bridges, National Register Eligibility
Dear Mr. Fusco:

The Massachusetts Historical Commission has reviewed the historic bridge
inventory forms prepared by the Massachusetts Department of Public Works. The
Massachusetts Historical Commission concurs with the preliminary findings of
Massachusetts Department of Public Works that the following bridges meet
criteria for listing in the National Register of Historic Places.

Bourne (Bourne Bridge) B-17-4 State 28 over Cape Cod Canal

1934 Three span continuous truss with deck/through riveted steel truss,
Warren type truss web. Central span is arched, and highway deck is
suspended from its lower chords. Two single intersection Warren deck
truss approach spans at each end of the main structure. A landmark,
award winning bridge, known internationally for its design and

setting.
Bourne (Sagamore Bridge) B-17-5 U.s. 6 over Cape Cod Canal
1935 Three span continuous truss. It is virtually identical to the Bourne

Bridge, without the approach spans. The bridge won Honorable Mention
in 1935 for its graceful design. Both bridges are elements in a much
larger engineering project of significance in its own right, the Cape
Cod Canal, a potential National Register Historic District.

Page 1 of 5

Massachusetts Historical Commission, Judith B. McDonough, Executive Director, State Historic Preservation Officer
80 Boylston Street, Boston, Massachusetts 02116  (617) 727-8470

Office of the Secretary of State, Michael J. Connolly, Secretary



Lowell L-15-19 Bridge Street over Merrimack River

1937 Three span cantilever Warren type through truss. This visual
landmark is a rare example of a major structural type in
Massachusetts. Adjacent to the Locks and Canals Historic District
(NR, NHL).

Lowell L-15-21 Textile Avenue over Northern Canal,

Merrimack River

1896 Three span pinned steel Pratt deck truss. Oldest example of an
uncommon highway bridge type in Massachusetts. It spans over the
Northern Canal and Great River Wall of the Locks and Canals National
Register Historic District.

Montague M-28-18 Bridge Street over B & M Railroad/

’ C.V. Railroad :

1897 Latticed type through truss designed by Edge Moor Bridge Company of
Delaware. It is the only known example of this unique bridge type..

Northfield N-22-2 East Northfield Road over

Connecticut River

1901-1903 Three span steel Pennsylvania through truss. Unique variation of

an uncommon bridge type. Gracefully designed bridge in an :
outstanding natural setting. The bridge is designed to function as
a continuous truss under live loads and a simple truss with
cantilevered ends under dead load.

Stockbridge S-26-3 Butler Road over. Housatonic River
1881 Pin connected wrought iron half through Pratt pony truss with

Waltham

1894

Windsor

1893

Borneman type stone pedestals rising above abutments. A rare and
unique bridge design by a world famous bridge designer - George
Morison. Bridge has national significance.

W-4-9 B & M Railroad over State Rte. 60,
Linden Street

Steel lattice through truss with quad web system. Intact example of

an uncommon bridge type severely skewed. Reviewed and entered in the

National Register of Historic Places 9/28/89. - ~ ———~- -~~~
W-41-11 Windsor Bush Road over Phelps Brook

One span iron and steel Ball Queen post. One of only two surviving
examples of Charles Ball unique pipe truss bridge.

Page 3 of 5
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The following bridge does not appear to meet National Register criteria at Lfﬂi.QOG
present. However, as this bridge reaches 50 years of age, its National
Register eligibility should be reassessed.

Boston/Chelsea B-16-17/C-9-6 United States Route 1 over Mystic
River
1950 Three span cantilever Warren type web through truss. Double deck

bridge is a Boston landmark.

Montgomery/Russell M-30-8/R-13-18 190 over U.S. Route 20, Westfield
River
1957 Eight span, two continuous span riveted steel Pratt deck truss. A

landmark bridge and the only Pratt deck truss to be designed with
continuous deck truss spans.

The following bridges did not appear to meet National Register criteria for
individual listing. However, the bridges are within, or adjacent to an
historic district or potentially eligible historic district, and plans for
replacement should take into consideration potential impact to adjacent
properties.

Fitchburg F-4-12 State Rte. 31/Rollstone Street over
North Nashua River, Broad Street

This bridge is located adjacent to lower Rollstone Bridge (1870 Parker pony
truss).

Greenfield/Montague G-12-20/M-28-1 Montague City Road over Connecticut
River

This bridge stands between East Greenfield and Montague city. Though
inventory is incomplete, significant historic resources are in both areas.
There is a group of turn of the century cottages on Montague City Road that
may be eligible for listing in the National Register.

Lawrence L-4-24 Salem Street over B & M Railroad

This bridge is adjacent to mill building and Victorian Gothic church; however,
the level of information on this area is not well documented at this time.

The MHC concurs with the preliminary findings of MDPW that the following
bridges do not appear to meet criteria for listing in the National Register of
Historic Places. ‘ '

Amesburyv/Newburyport A-7-16/N-11-17 1-95 over Merrimack River

Page 4 of 5



Boston/Quincy B-16-368/Q-1-50 Long Island Bridge over Quincy Bay [,RﬂiQOO

Conway C-20-7 Hickory Ridge Road over South River
Erving/Montague E-10-5/M-28-5 Paper Mill Road over Millers River
Montague M-28-20 - C.V.R.R. over North Leverett Road/

Sawmill River

Northfield N-22-26 B & M Railroad over Caldwell Road/
Connecticut River

Westfield W-25-4 United States Route 20 over
Westfield River

If you have any questions, please feel free to contact William Smith of this
office. :

Sincerely,

. B, %Q)ow—f

ith B. McDonough
Executive Director
State Historic Preservation Officer
Massachusetts Historical Commission

JBM/WS /kab

cc: Frank Bracaglia, MDPW

s Page 5 of 5
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LAN, 400 Nie—

e (Attach photo here) NV %f
FORM F - STRUCTURES 2. Town -Lancaster::
MASSACHUSETTS HISTORICAL COMMISSION i3le gaw e Ponakin Road

Officé of the Secretary, State House

Boston 02133 PP, Town of Lancaster

1. Category

ikl v R Date 1871
t Cziage nger Abijah P, Marvin's History
, 1 t 8
Dam Street/road Source of date_ of Lancaster, 1679
Fort/fortification- Vehicle Original ownsr Vewn of lencaktar
Gate Vessel
Kiln Wall/fence .
ner Unknown

Light Windmill Rt kD
Powder house ot Ayail§b}e_t9 gu?lic Yos

3. Condition Good Present use Bridge

4. Type Iron Dimensions 20' wide x 100' long

Construction material Iron with wood planking and granite block foundation

5. Setting_ Rural, country road, with no other structures close by,

T T T S e e s s m e m m e s e e e e e e e e e e e me em e bm em e em e am em e e o e = wm

6. History (continue on reverse side)

The earlier wooden Ponakin Bridges caused considerable yearly expense; as
they requireé constant repair. In times of heavy rains and spring flooding, the
bridge would be washed away and have to be replaced, Yearly inspectors were named
for each bridge and in 1803 John Maynard was chosen for Ponakin. When a bridge
washed away, committees were formed to rebuild them. In 1839, it was voted to re-
build the Ponakin, and the cost was $568.19. The next year, it again washed away
and $1,200,00 was voted to make it permanent, 4he cost exceeded this amount and
came to $1,407.31.

In 1870, the town adapted the planof building iron bridges. The first to
be built in Lancaster was the Atherton Bridge. In 1871, a vote was passed to
rebuild Ponakin using iron. The committee was George A, Parker, Calvin Holman,
and John Cunningham. Appropriation for 1871 for bridges was $12,000 and Ponakin
took $5,981.21 of this sum. In 1952 it was voted to raise and appropriate the
sum of 81,500 for replanking and general repairs. In 1961 was voted the sum of
84,500 to repair the bridge. (Contimed)

7. Indicate location of structure in Footage of structure from streetggn the street)
relation to cross sts., other structures
or permanent points of reference.

Recorder _ Janice Breen, Secretary

For'“Lancaster’Hiétorical Commission

Photo attached  pate June 2k, 1975

e Vicin

SEE REVERSE SIDE |- (i ' '/¢

JUN 27 1975

L ety

AnNCO LI YA
E\'!l‘"‘,&:’\). Hiol. LUIVIIVL



L AN A8
7. History, cont.

The Ponakin Bridge was significant to the many people who worked at
the nearby (now gone) Ponakin Mill which operated from mid-18th Century
until its closing in 1927.

"Just below and along the river bank lies the Ponakin Village where
the mill hands have their homes, and their farms and their gardens, the
mill itself and the bridge which spans the river. The old records speak
often of the travels of this bridge and of a new bridge being built after
each spring flood", says a newspaper clipping of 1927,

8. Bibliography

Town Records:

Highway Minutes (1900-1912)

Town Clerks Records 1952 and 1961 ,

Selectmen's Expenditures (1836-1905), 1837, 1838, 18L40, (1888-1900)
Abijah P, Marvin, History of Lancaster 1642-1879, Lancaster 1879.

RESTRICTIONS

Deed Information: Book number ' Page ’ Registry of Deeds
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5/72 (Attach photo here)
FORM F - STRUCTURES 2. Town Lancaster
MASSACHUSETTS HISTORICAL COMMISSION .
Office of the Secretary, State House Location Ponakin Road
; 0213 "
¢ Bpton 02133 Owner Town of Lancaster
% l. Category ) E
: Date 1871 .
Bridge Pound Ibijah P. Harvin's History
Ospal, il Source of date of 9 }
Dam Street/road of Lancaster, 1879 o
Port/fortification Vehicle £ Lo
Gate Vessel : Original -Q'wc’”? TM w «
Kiln wall/fence 24
Light Windmill RSt gnes, Unknown i
S e A .. Available to public_ Yes
3. Condition Oood Present use__ Bridge
4. Type Iron : Dimensions 20' wide X 100! long

Construction material Iron with wood planking and granite block foundation

5. Setting__ Rural, country road, with no other structures close by.

6. History (continue on reverse side)

The earlier wooden Ponakin Bridges caused considerable yearly expense, as
they required constant repair., In times of heavy rains and spring flooding, the
bridge would be washed away and have to be replaced. Yearly inspectors were named
for each bridge and in 1803 John Maynard was chosen for Ponakin, When a bridge
washed away, committees were formed to rebuild them, In 1839, it was voted to re-
build the Ponakin, and the cost was $568,19. The next year, it again washed away
and $1,200 was voted to make it permanent, The cost exceeded this amount and came
to $1,407.31

In 1870, the town adapted the plan of building iron bridges, The first to
be built in Lancaster was the Atherton Bridge. In 1871, a vote was passed to re-
build Ponakin using iron, The committee was George A. Parker, Calvin Holman, and
John Cunningham., Appropriation for 1871 for bridges was $12,000 and Ponakin took
$5,981.21 of this sum, In 1952 it was voted to raise and appropriate the sum of
$1,500 for replanking and general repairs. In 1961 was voted the sum of $L,500 to
repair the bridge.  (Continued)
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DATE:

LOCATION:

DESIGNED BY:

BUILT BY:

OWNER:

SIGNIFICANCE:

RESEARCH AND
TRANSMITTAL BY:

HISTORIC AMERICAN ENGINEERTNG RECORD

PONAKIN RCOAD BRILGE

1871

Spanning North Branch of Nashua River
on Ponakin Road

Lancaster Vicinity, Massachusetts,

Worchester County

Simeon S. Post

Watson Manufacturing Co.,
Paterson, New Jersey

Town of Lancaster

The single span Ponakin Road Bridge is 100 feet long

and 20 feet wide, with vertical end posts. The bridge

has diagonal compression members and diagonal eye-bar

tension members that extend two panels, with secondary

tension rods extending over one panel. The upper
chord lateral bracing is riveted and additional
bracing is provided by diagonal cross bars. This
truss was developed by Simeon S. Post in about 1865,
with a configuration characterised by compression
members inclining towards the center of the bridge.
The post truss was an important bridge form in the
second half of the 19th century, and widely used for
transcontinental railway construction. The Ponakin
Road Bridge is the only all metal Post truss bridge
surviving in the U.S.

This type of bridge is commonly referred to as the
Post Patent Truss, but research in the Patent Office
records failed to uncover any patents taken out by
S.S. Post that describe a truss with inclined

compression members. Nevertheless, this type of truss
was widely known as the Post truss and it was built in

great profusion throughout the East and Midwest

between 1865 and 1880. After this time its popularity

waned as the standardized Pratt truss began being
built in great numbers. The Ponakin Road Bridge is
listed on the National Register of Histhric Places.

Donald C. Jackson, Engineer, and
Monica E. Hawley, Historian, 1983
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PONAKIN BRIDGE
HAER No. MA-13

Spanning the North Nashua River on Ponakin Road, Lancaster,
Worcester County, Massachusetts
UTM: Hudson, Mass., Quad. 19/279240/4706480

1871
Wrought- and cast-iron Post-patent through truss bridge

Unknown; design based on 1863 patent by Simeon S. Post

Watson Manufacturing Company, Paterson, New Jersey
Town of Lancaster, Massachusetfs

Rural vehicular and pedestrian bridge

Closed to vehicular traffic, 1978

The Ponakin Bridge is the only known surviving iron bridge
to incorporate all of the design features of Simeon S.
Post'’s patent for an "improved iron truss bridge." Post
trusses enjoyed a brief period of popularity in the late
1860s and early 1870s. Railroads often chose Post's bridge
for long-span river crossings. The Ponakin Bridge is an
unusual example of a Post truss used for a relatively short-
span highway bridge. The Ponakin Bridge served a small
cotton manufacturing village on the west bank of the North
Nashua River. The bridge has sustained some structural
damage but has not been significantly altered.

Documentation of the Ponakin Bridge is part of the
Massachusetts Historic Bridge Recording Project, conducted
during the summer of 1990 under the co-sponsorship of
HABS/HAER and the Massachusetts Department of Public Works,
in cooperation with the Massachusetts Historical Commission.

Patrick Harshbarger, HAER Historian, August 1990
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Introduction

The Post truss, although never as prevalent as its nineteenth-century
counterparts--the Howe, Warren and Pratt trusses--nonetheless played a
definitive role in the development of American bridge building. Designed by
Civil Engineer Simeon S. Post (1805-1872), the truss enjoyed a brief period of
popularity in the late 1860s and early 1870s, primarily for long-span railroad
bridges. Post never patented the web configuration of the truss, but in 1863
he received a patent for the joint connections. Engineers considered Post’s
design ideal because of its apparent stiffness and economy of material.
Nevertheless, a number of factors, including heavier load requirements, led to
the obsolescence of the Post truss by the century's last decade.

The Atherton Bridge, 1870 (HAER No. MA-17), and the Ponakin Bridge,
1871, both located in Lancaster, Massachusetts, are two of only a small number
of surviving examples of Post-type trusses in the United States.? Unlike
the majority of Post trusses built in the nineteenth century, the Atherton and
Ponakin Bridges are short-span highway bridges, rather than long-span railroad
bridges. The two bridges, excellent examples of this now-rare truss type, owe
their survival to their location on less-traveled byways of the nineteenth
century. Both bridges are listed on the National Register of Historic Places.

Although somewhat similar in form, the Atherton and Ponakin Bridges
differ with regard to how closely they follow the Post design and patent. The
Ponakin Bridge, built by the Watson Manufacturing Company of Paterson, New
Jersey, incorporates all of the features of Post's design. The Atherton
Bridge, built by J.H. Cofrode & Company of Philadelphia, adapts the Post-truss
configuration to a smaller highway bridge, but does not make use of the
specific features of Post's patent.3(See Figure 1.) For more information on
the Atherton Bridge, refer to HAER Report No. MA-17.

Description

The Ponakin Bridge spans the North Nashua River at Ponakin Road two
miles north of Lancaster Center. The bridge is nestled at the foot of a small
valley where the river enters a broad flood plain, about two-and-a-half miles
above the confluence of the North Nashua and Nashua Rivers. The ruins of
mills (see Figure 2) and an extensive water-power system lie upriver on the
west bank, and the banks all around are covered with lush vegetation. Ponakin
Road winds off of Massachusetts Route 117 about 200’ southwest of the bridge,
crosses the river, and rises steeply to the west, then bears to the south
. through the small village of Ponakin. The bridge has been closed to vehicular
traffic since 1978, and the road is blocked with concrete barriers. In
addition, guardrails and mesh fencing have been bolted across the bridge's
portals to keep out pedestrians and would-be vandals.

The Ponakin bridge is a single-span through truss, measuring 100'-0"
long, 14'-9%" high, and 20'-8" wide. The upper chord is comprised of cast-
iron, C-shaped beams, each measuring about 10’ long, joined together with
bolts. The lower chord is comprised of paired, wrought-iron bars, measuring
approximately 10’ long, joined together by pins. The bridge incorporates the
signature of all Post trusses, the pattern and inclination of the posts and
diagonals. Generally, the posts incline at about 20 degrees towards the



PONAKIN BRIDGE
HAER No. MA-13
(page 3)

center of the bridge, and the diagonals incline at about 45 degrees towards
the bridge abutments. In the Ponakin Bridge, the posts are made from I-shaped
iron beams with reinforcing plates riveted to the top and bottom. The
diagonals are wrought-iron bars varying in width from 1" at the center of the
bridge, to 2" at the ends of the bridge. The diagonals of a Post truss are
double-intersecting, which means they pass through one post between their
upper and lower chord connections. The counters, which are 1"-diameter rods
with turnbuckles, incline at 45 degrees towards the center of the bridge.

The joints, or the various points where the chords and web members
connect, are another distinctive feature of the Ponakin Bridge. Each footing,
where the endpost meets the lower chord, is encased inside a cast-iron box
with a flared pedestal resting on the abutment. A pin passes through the box,
connecting the endpost to the lower chord. Inside the box, the endpost fits
into a rounded casting, and the slotted lower-chord bars rest on either side
of the post. Counters attach to the lower chord by means of a bolt near the
footings, but these are not encased in the boxes. The upper-chord joints are
also held together by means of pins and cast-iron joint boxes. The segments
of the upper chord rest directly on top of the joint boxes. Bolts tie
together the joints where the lower chord meets the diagonals, posts, and
counters. U-shaped hangers, also attached to the bolts, support iron floor
beams. Lower lateral rods bolt to the lower chord near the joints. -Timber
joists or stringers rest on top of the floor beams. A secondary system of
wooden joists rests above the stringers and runs the width of the bridge. A
wood plank deck sits on top of the secondary joists.

The Ponakin Bridge shows no signs of significant alteration. The only
apparent repair has been the periodic replacement of floor joists and decking.
The lower chords have buckled about 10’ in from the footings and the bridge
shows some signs of structural weakness. A 1960 photograph of the bridge
shows a builder's plaque that has since been removed. The plaque read: "S.S.
Post's Patent, June 16, 1863, Watson Mfg. Co., Builders, Paterson, N.J." (See
HAER drawings and photographs.)

Simeon S. Post and the Post-Truss Patent

During the nineteenth century, bridge building evolved from an art to a
science; a craft once practiced by local carpenters and millwrights became a
business organized by engineers and industrialists. Iron and steel replaced
wood as the engineer'’'s material of choice, and monumental bridges spanned
rivers at one time thought impassable.

The career of Simeon S. Post reflected this transformation. Born in New
Hampshire in 1805, Post did not receive an education in engineering, but
rather, learned the trade of a house-joiner. The facts of Post's early life
are sketchy, but sometime after completing his apprenticeship he moved to
Montpelier, Vermont, to begin his career. While there, he made the
acquaintance of the state'’s Surveyor General, John Johnson, and became
involved with surveying for the new state capitol. Johnson, perhaps as a
political favor, arranged to have his son, Edwin Johnson, the chief engineer
of the newly-formed Auburn & Syracuse Railroad, appoint Post to a resident
engineer’s position on the railway.4

The fledgling railroad industry provided one of the greatest training
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grounds for civil engineers. A survey of the first fifty-five members of the
American Society of Civil Engineers (ASCE), the oldest professional
engineering organization in the United States, found that thirty had worked
for the railroads and that fully 60 percent had not attended an engineering
school. Like Post, they gained their education from the practical experiences
of surveying railways, digging tunnels, and erecting bridges.5

Although the railroads provided opportunities for ambitious young men,
the early history of railroad-bridge engineering was frequently marked by
trial-and-error methods, inadequate knowledge of the strength of building
materials, and irresponsible construction practices. The railroads required
bridges stronger and more durable than the traditional wooden ones built by
American craftsmen. Iron offered a solution to the railroads’ bridge problem
but manufacturing technology limited the size, width and strength of truss
members. Engineers poorly understood the factors that determined the maximum
load and structural action of iron trusses; consequently, they met with
limited successes, and some disastrous failures.®

Post was in an ideal position to observe and participate in the
development of iron bridge-building technology. In 1840 he became the New
York & Erie Railroad’'s resident engineer, a position that was to bring him in
contact with Squire Whipple, one of the most highly-regarded American bridge
builders of his day, who also worked for the railroad company. Whipple
patented two iron trusses, one in 1841 and the other in 1846, both of which
became important models for later bridges. Whipple was also foremost among
his American contemporaries in understanding the nature of truss action. His
book, A Work on Bridge Building (1847), was the first scientific treatise to
accurately describe the way loads distribute themselves through the joints and
the separate members of a truss. In the late 1840s, the New York & Erie built
a number of Whipple trusses. By that time Post had climbed to the position of
Superintendent of Transportation, and may have had some oversight
responsibilities for the bridges’ construction.’

If Post had the good fortune to associate with America’'s foremost bridge
engineer, he also had the bad fortune to experience iron bridge disasters
first hand. In 1849 and 1850, the New York & Erie contracted with Nathaniel
Rider, a bridge-builder from New York City, to erect several trusses along its
lines. Two of the bridges failed, and public outery convinced officials of
the New York & Erie Railroad to suspend the building of new iron bridges and
to tear down all of the railroad's existing iron trusses, including those
designed by Whipple. Fifteen years passed before the New York & Erie built
another iron bridge.

Despite the railroad’s bridge problems, Post's career began to earn him
the respect and admiration of his peers. Post worked with Ezra Cornell to
introduce the earliest-known system of telegraphy to monitor the movement of
trains and to prevent collisions. He also invented a parabolic headlight
reflector used by locomotives, a system of railroad baggage checks, and a
design for railroad timetables widely adopted by other railroad companies. 1In
1851, after eleven years of employment with the company, the New York & Erie
Railroad promoted Post to the position of Chief Engineer.

As his career unfolded, Post took some interest in the development of
engineéring as a profession. 1In 1852 Post accepted an invitation to join with
eleven other engineers as a founding member of the American Society of Civil
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Engineers (ASCE) in New York City. The early history of this organization was
full of disappointment; meetings were underattended, and one of the
association's officers lost the organization’s money in a doubtful investment
scheme. The organization became viable only after the Civil War. Shortly
after gaining his charter membership, Post left the East Coast for a new
position with the Ohio & Mississippi Railroad; henceforth, he appeared to take
only a passing interest in the ASCE's activities.!0

In 1855 Post returned to the New York & Erie Railroad as a consulting
engineer and received charge of the construction of New York’s Bergen Tunnel.
Three years later, as the project neared completion, funds ran short and Post
found himself without a job. Consequently, he set up his own independent
civil engineering practice in New York City, and turned his attention to the
problems of bridge construction.

Few engineers could have been better prepared to consider the needs of
American bridge builders. In 1859, Post published his "Treatise on the
Principles of Civil Engineering as Applied to the Construction of Wooden
Bridges." The treatise appeared in weekly installments in American Railroad
Journal, and was clearly aimed at an audience of railway men uninitiated to
calculating loads and strains. Beginning with an explanation of Newtonian
forces, and ending with numerous examples of how to determine the correct size
and length of wooden truss members, Post demonstrated a clear understanding of
Whipple's principles of truss building.(See Appendix A.) Post's decision to
apply this knowledge to wooden bridges probably reflected the simple and
overwhelming fact that most American railroads still preferred to build out of
the less-costly material.™

Still, Post understood that the future of American bridge-building lay
in the construction of strong and durable iron trusses. Beginning in the
1860s, many engineers formerly employed by the railroads came to the same
conclusion. They struck out on their own into the potentially profitable
business of contract iron-bridge building. These entrepreneurs associated
themselves with existing firms or organized new companies, often making a
specialt¥ of a certain type of truss, sometimes controlled by a patent or
license.'?

In June 1863, Post obtained letters of patent for an improvement in iron
bridge joints.(See Appendix B.) He claimed that his method of construction
allowed the struts and braces to revolve upon a bolt to the degree that the
bridge expanded and contracted from changing load conditions and variations in
temperature. Post's patented joints consisted of a joint box and pin that
connected segments of the top chord and received the heads of the posts,
struts and braces; a cylindrical joint that held the rounded end post; and a
slotted chord used in combination with the cylindrical joint. Bridge
engineers considered increasing the rigidity of iron trusses while maintaining
enough flexibility to keep them from buckling a fundamental problem, and Post
attempted to address this concern. 3

Two years after receiving his patent, Post contracted with his old
employer, the New York & Erie Railroad, to build the first bridge based upon
his improved design. Post's truss at Washingtonville, New York, was also
probably the first iron bridge erected by the railroad since the disasters in
1850, This bridge made use of Post’s patented joints and had the distinctive
arrangement of inclined posts and diagonals found in his later trusses.
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During the next five years, Post devoted his time to the construction of
his bridges. Unfortunately, the record of these years is vague, and Post's
attempts to turn a profit through licensing agreements, partnerships and other
business dealings can only be surmised. Apparently, either because of old
age, disinterest, or lack of financial resources, Post made no attempt to
start his own bridge-building firm, but licensed his patent to the Watson
Manufacturing Company of Paterson, New Jersey, of which his son, Andrew Post,
was a managing partner. In 1867 the Illinois & St. Louis Bridge Company,
which probably also held license to build the patented trusses, listed Post as
a consulting engineer.'® Whether or not Post had relationships with other
bridge manufacturers is unknown. It is also unclear what involvement Post had
with the construction and engineering of specific bridges.

In March 1870, at the age of 65, Post accepted a position as Engineer of
Construction for the Northern Pacific Railroad. Four months later, he was
stricken by paralysis, probably from a stroke, and his professional career
came ﬁ? an abrupt end. Post died in Jersey City, New Jersey, on June 29,
1872.

The Post Truss in the United States

The Post truss enjoyed a brief, but vigorous, period of popularity in
the late 1860s and early 1870s. In 1868 Post's design received national
recognition when the Union Pacific Railroad decided to use it for the largest
river crossing on its line, spanning the Missouri River between Council
Bluffs, Iowa, and Omaha, Nebraska. The Union Pacific’s choice was surprising,
considering the untested nature of the bridge, but Post's truss claimed
greater rigidity under moving loads, and this appealed to the railroads. The
J1linois & St. Louis Bridge Company completed this extraordinary bridge in
1872.(See Figure 3.) Including the approaches, it was a little over two-and-
a-half miles long, with eleven cast- and wrought-iron Post truss spans
measuring 250' each.16

Not to be outdone by the Union Pacific, other railroads expanding into
the west also chose Post trusses for their crossings of the Missouri River.
In 1869, the Chicago, Burlington & Quincy Railroad began building a five-span
bridge, measuring approximately 1,000’ long, at Kansas City, and shortly
thereafter, another of nearly the same length at Leavenworth, Kansas. The
Post truss reached its maximum length in the Missouri River Bridge of the
Missouri, Kansas & Texas Railroad, at Booneville, Missouri, in 1874. This
bridge had a swing span 360' long. At least for a short while, the enthusiasm
_ that followed in the wake of the transcontinental railroads secured the
popular reputation of the Post truss as a viable option for longer bridge
spans.

The Post truss belonged to a family of trusses that could be
distinguished by posts or verticals in compression, and diagonals in tension.
Throughout the mid-nineteenth century countless engineers and bridge-
manufacturers built variations on this design, the most common of which was
the Pratt truss, but to which the less-common Parker, Camelback, Lenticular,
Baltimore, Pennsylvania, Kellog, Whipple and Post trusses were all related.
This impressive list of truss types was the result of experimentation by
engineers, and of keen competition among firms searching for advantages
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against their rivals. Engineering journals constantly featured articles
comparing the merits of one truss against another. The Post truss's
distinction as a long-span bridge was an important factor in this debate.'8

Not surprisingly, bridge builders found the most attractive feature of
the Post truss to be the unusual pattern of inclined posts and verticals, and
not the special joints, which Post had thought important enough to patent.
Post's patented joints could not be copied except under license from the
engineer or his assignees, but the distinctive diagonals and posts held no
such restrictions. In 1870 Col. William E. Merrill, an engineering graduate
of the United States Military Academy, published a book that claimed that the
Post-truss type conformed with his theoretical determinations of the most
economical angles for bridge members. Merrill's findings had important
implications; he argued that given trusses of equal length, depth, width and
strength, the Post truss would contain less metal than other trusses, at a
minor, althou%h perhaps not insignificant, cost advantage to its
manufacturer.'® Although Merrill’s calculations were somevwhat misleading,
because many other factors influenced bridge costs, his assertions created a
stir in the engineering community.

Whether Merrill had anything to gain by promoting the Post truss over
the other types is unknown, but his assertions touched off a fierce debate
with Squire Whipple, the dean of American bridge builders. 1In a paper read
_ before the ASCE in 1872, Whipple, in a scathing tone untypical for engineering
journals, told the society's members that Merrill had misrepresented the
Whipple Truss and made it appear vastly inferior to the Post Truss. In fact,
Whipple concluded, the Post truss was merely a modification of the Whipple
truss, "first used and thoroughly discussed" by himself.?0

Simeon Post lay dying, and could not answer either Merrill's or
Whipple's assertions. Post may have inclined the truss posts for economic
reasons, but no historical records have been found to say that Post might not
have also felt that his modifications strengthened the truss or offered a
technical advantage in the manufacturing process. Whipple directed his attack
solely at Merrill, so there was also no reason to believe that Post had fallen
out with the well-regarded engineer.21

Persuaded by the economy of the Post-truss form, any number of bridge
builders may have designed variations on it. The Atherton Bridge (HAER No.
MA-17), for example, appears to be an adaptation of the Post truss to a small
highway bridge. The Bell's Ford Bridge in Seymour, Indiana, is a composite
bridge with wooden posts and iron diagonals. Other Post trusses mno longer
surviving, but identified from historic photographs, include bridges in
_ Paterson, New Jersey; Pittston, Pennsylvania; Columbiaville, New York; and
Clear Creek Canyon, Colorado. How many of these bridges were built by the
Watson Manufacturing Company, and other licensees of the Post Patent is
unknown . 22

The popularity of the Post truss ended almost as quickly as it began.
By 1880, bridge companies had stopped building Post trusses. The last two
decades of the nineteenth century saw an increasing uniformity and
standardization of truss form, as competition weeded out those trusses that
did not demonstrate versatility, durability, and economic desirability. In
1876, the Watson Manufacturing Company erected three Post trusses in Brazil
and then went into receivership and out of business. Heavy locomotives and
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railroad cars simply wore out the cast and wrought-iron, pin-connected
bridges. The Union Pacific Railroad replaced its Post-truss Missouri River
bridge in 1886, and the other Post-trusses across the Missouri disappeared by
the turn of the twentieth century.

The railroads demolished or abandoned the Post trusses at an astonishing
rate. Cantilever bridges replaced trusses in long-span crossings, and Pratt
and Warren trusses became the engineers’ choice for shorter spans. J.A.L.
Waddell, an authority on nineteenth and early-twentieth century bridge
engineering, remembered being called upon in 1888 to rebuild a large Post
truss which had caught fire. He wrote that, "It was a very difficult piece of
work to patch up the detailing so as to make it safe and passable; and it was
absolutely impossible to make the bridge anything like a first-class
structure, even for the light live load it had to carry." Those Post trusses
that incorporated the patented joints proved even more difficult to maintain;
the cast-iron boxes that encased the joints prevented inspection and repair of
pins and bridge members ., 2

By the first decades of the twentieth century, even inclined posts and
diagonals, once the Post truss'’s strongest feature, became a weak point in
light of advances in the theoretical understanding of structural engineering.
The odd angles made it difficult to determine whether compressive or tensile
forces would be placed on certain bridge members as live loads passed over the
truss. 1In 1927, George Fillmore Swain, one of the nation's foremost
structural engineers and a professor at Harvard University, wrote the

engineering professions' final words on the Post truss: "There is nothing to
recommend this truss that cannot be obtained in a better and more economical
way." Forgotten, ignored and disdained, the Post trusses disappeared from the

1andscape.4

Early Bridges in Lancaster

The town of Lancaster lies in the rolling hills of the Worcester Plateau
in Central Massachusetts, at the confluence of the Nashua and North Nashua
Rivers. Founded in 1653, Lancaster became an important early market center
and a gateway to the western frontier of New England. By 1771, Lancaster was
the region's wealthiest agricultural and commercial town. The fertile fields
of the Nashua intervale contributed to the town's prosperity, as did the
development of a number of industries, including saw and grist milling, potash
making, tanning, slate quarrying, and ceramics manufacturing. As the town's
citizens entered the nineteenth century, overland transportation increased in
. importance. Shortly after the turn-of-the-century, the state chartered the
Lancaster-Bolton Turnpike (1806) and the Union Turnpike (1808), as part of an
interregional network of east-west roads radiating from Boston and passing
through the town of Lancaster.®

Local farmers and millwrights built the town's early bridges, which were
usually nothing more than wooden trestles with log abutments. Floods
regularly washed away one or more of Lancaster’s seven or eight bridges, and
the citizens attempted to replace them with a minimum of fuss and expense,
although the costs occasionally proved burdensome. In the late-eighteenth
century, the town issued lottery tickets in an attempt to raise money for the
general repair and rebuilding of the bridges.26
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New England’s tradition of local government gave the town meeting and
the elected officials (selectmen) authority over the erection of new bridges.
Beginning in the early-nineteenth century, Lancaster's town records show a
continuing concern for bridge improvements. In 1801 a town committee
recommended building stone arch bridges, but this suggestion does not appear
to have been adopted. The town treasurers kept careful expense records, and
rarely did a year pass when the town did not pay for some bridge repairs or
upkeep.27

Bridges had crossed the North Nashua River at the site of the Ponakin
Bridge since the late-seventeenth or early-eighteenth century. The Ponakin
Bridge formed part of the Lunenberg Road that connected Lancaster with the
town of Lunenberg to the north. The bridge crossed the North Nashua River
near an advantageous water power site that had been used for saw and grist
milling since the early-eighteenth century. By 1800, a nailmaking and
shoeshank operation had also begun operation near the bridge.?®

Town reports first mention the Ponakin Bridge in 1810, when a repair of
$16.41 was recorded. The bridge was located at the foot of a swift section of
river and was prone to damage from flooding. 1In 1821, 1829, 1839, and 1840,
the Ponakin Bridge washed away, at considerable expense to the town.

The Ponakin Bridge probably remained a simple timber structure until
1840 when local bridge builders decided to erect a Town lattice truss- similar
to the one constructed ten years earlier at the site of the Atherton Bridge
(HAER No. MA-17). The cost of the new structure was $749.98. The 1840 Town
truss survived thirty years, although it occasionally required substantial
repairs, costing the town $343.29 between 1841 and 1866.%°

As the nineteenth century progressed, the town of Lancaster ceased to be
a major commercial center for the region. Industrialization brought textile
mills to the area. The Lancaster Mills Company had been organized in the
1820s, and the town of Clinton, comprised of Irish workers' communities,
separated from Lancaster in 1850. Clinton, Fitchburg, and Leominster emerged
as new centers of commerce. Lancaster maintained its agricultural economy --
based on supplying the Boston market with livestock, dairy products, corn,
hops, potatoes and hay--and experienced some growth in the industrial areas,
primarily cotton spinning, expanding from a annual production rate in 1845 of
135,000 yards to a rate in 1865 of 500,000 yards. In 1861, a cotton mill
opened on the west bank of the North Nashua River opposite the Ponakin Bridge.

Following the Civil War, Lancaster, a short day's train ride from
Boston, also became a popular summer residence for wealthy merchants and
industrialists.3® One of the most prominent of these prosperous summer
_ tenants was Nathaniel Thayer, a Boston financier and philanthropist with roots
in Lancaster. 1In 1870, Thayer (age 62), claimed permanent residence in
Lancaster as a means of escaping Boston’s high tax rates. The town of
Lancaster suddenly received a tax windfall of over $12,000 on Thayer's
estimated $1.2 million; this exceeded twenty-five times the amount paid by any
other single citizen in town. Lancaster's property owners rejoiced because
the tax rates could be easily kept at a relatively modest one percent, and new
public improvements could be undertaken with the expanded tax pool.:"1

In the spring of 1870, Lancaster's citizens gathered at the town meeting
to decide what to do with their new-found tax dollars. J.S.L. Thompson, the
town clerk, recorded that a proposal to replace the wooden bridges with iron
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and to improve the principal roads received a favorable hearing. The first
bridge on the town's agenda was the Atherton Bridge (HAER No. MA-17), and the
town appointed a bridge committee of five members to look into the cost of
buying a new iron truss for that location. The Atherton Bridge, a unique
variation of a Post truss, was erected that summer by J.H. Cofrode & Company
of Philadelphia.

In the spring of 1871, Lancaster's citizens gathered once again at the
annual town meeting. They reviewed the finances, elected new officials, and
discussed needed public improvements. The town clerk wrote in his personal
journal that, "the town was so well pleased with the new bridge [Atherton
Bridge], that they voted to rebuild with iron, two bridges, vis. the Centre
and Ponakin, at an expense of about $6000 each [sic]." The citizens of
Lancaster had quickly shown pride in their new iron bridge, and willingly
spent Thayer’'s tax dollars to upgrade their other bridges.32

The vote to build the new iron bridges passed unanimously, but the
selection of a bridge committee broke into a quarrel. The citizens passed
over several members of the Atherton Bridge Committee, including Charles L.
Wilder, in favor of three other gentlemen, George A. Parker, Calvin Holman,
and John Cunningham. The disagreement might not have mattered greatly except
that George A. Parker was a noted engineer who had had previous dealings with
Wilder.3?

George A. Parker

Born in 1822, the son of a poor farmer from New Hampshire, Parker had
worked his way through school and at a young age attained a position as a
draughtsman in an engineering office in Charlestown, Massachusetts. Like so
many of his contemporaries, Parker built his career with the railways. 1In
1849, the Rutland & Burlington Railroad hired Parker to build a bridge across
the Connecticut River, which he completed underbudget and in good time. In
1855, Parker became general superintendent of the Philadelphia, Wilmington &
Baltimore Railroad, and undertook the bridge project that would earn his
national reputation. A bridge across the mouth of the Susquehanna River at
Havre de Grace, Maryland, was the last link needed to complete a continuous
railway stretching from Washington D.C. to Philadelphia and the northeast. 1In
addition to the height and length of the span, the principle difficulties
facing Parker were the unstable nature of the river bottom, the unusual depth
of the water, and the problems of flooding and ice packs. The financial
crisis of 1857 brought a five-year stoppage to the project and during this
. time Parker moved his family to Lancaster where his father had for some years
owned a farm. In 1862 the Susquehanna River Bridge comstruction resumed when
the Civil War increased the desirability of an unbroken railway between the
nation’s capital and the northeast.3*

Parker completed the bridge in 1866 and then served as acting President
of the railway before spending the next three years working as a consulting
engineer on numerous long-span bridges. In 1870 Parker returned to Lancaster,
eager to serve as the President of a new railway company, the Lancaster
Railroad, formed by a group of local businessmen from Lancaster, Bolton, Acton
and Stow. Strong competition and under-financing soon brought the railroad to
bankruptcy. The disgruntled bridge committee member, C.L. Wilder, served on
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the Board of Directors of the railway, and the ultimate failure of the venture
might have explained his objection to Parker's election to the bridge
committee.

The connection between Parker, a skilled engineer and expert in long-
span railway bridges--and the Post truss, with which he would have certainly
been familiar--is an obvious one, but no other evidence has been found to
directly connect Parker to either Simeon Post or the Post truss. Perhaps
Parker felt that the Atherton Bridge was an inferior knock-off of the Post
truss, and hoped to make a point by buying Lancaster's new trusses from the
licensed builder. The possible dissension between Parker and Wilder, the
aborted attempt to start a new railway company, and the coincidence of two
Post-type trusses in one small town in New England would seem to offer at
least some circumstantial evidence that the three interrelated.

Whether or not Parker had in mind a Post truss when he accepted the
bridge committee position may never be known, but the town treasurer’'s ledgers
showed that in the spring of 1871 the bridge committee advertised for bridge
proposals in the Boston Daily Advertiser. Sometime later that summer, the
town officials contracted with the Watson Manufacturing Company of Paterson,
New Jersey, to build two 100-foot Post trusses, one at Center Bridge near
Lancast;f Center, and the other at Ponakin Bridge, each at a cost of
$3,570.

Construction of the Ponakin Bridge

Local farmers helped tear down the old bridge, and the town paid local
masons to prepare the stone abutments at Ponakin before the bridge arrived by
railroad. Work commenced on the foundations in early August and the bridges
arrived by railroad in November. Some bridge firms supplied their own
erection crews, but the amount of paid labor on the Ponakin Bridge project
suggests that the town also enlisted local men to help build the falsework and
erect the bridge, continuing traditional practices of local self-help under
the direction of the engineer sent by the bridge manufacturer.

On December 2, 1871, the newspaper reported that two "S.S. Post's iron
and combination bridges, built by the Watson Manufacturing Company of
Paterson, New Jersey, 102 feet length between the abutments, 97 feet at top
and 96 feet at bottom; clear in roadway 20 feet, height 15 feet," had been
completed. The bridge committee hired Joshua Thissle, an engineer from the
Lancaster Mills, to test the structural safety of the bridges. Using a loaded
wagon, Thissle measured a deflection of .037' with a weight of 14 tons and 612
. pounds. The total cost paid by the town for the Ponakin Bridge amounted to
$5,981.21.%7

Preservation of Lancaster's Post-Truss Bridges

Although the Ponakin and Atherton Bridges show signs of age and
deterioration, they have been altered only slightly since their erection in
1871 and 1870. The town records show that approximately every ten years, and
sometimes more or less frequently, workmen replaced the wood deck and
stringers or performed some minor maintenance on the trusses, such as painting
the iron work.
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The greatest threat to the iron trusses has always been obsolescence.

As early as 1910, Lancaster's road commissioners advocated replacing the
town's iron bridges with wider concrete-arch highway bridges for safety and
durability. Fast-moving automobiles could not pass the narrow bridges safely,
and heavily-loaded trucks and buses placed stresses on the trusses that the
builders rarely had designed them to carry. Over the decades, Lancaster’s
iron bridges slowly disappeared, casualties of metal fatigue, unsafe
conditions, or floods. The Atherton and Ponakin Bridges survived simply
because the closing of the mills and the completion of the state highways
relegated them to less-traveled backroads .38

Nonetheless, in the 1970s heavy traffic finally took its toll. 1In 1973,
the town requested funds from the state to replace the Atherton Bridge, and
shortly thereafter closed the bridge to vehicular and pedestrian traffic.

This aroused minor complaints of inconvenience from local residents, but
eventually they found other ways around the river crossing.

In 1977 the Massachusetts Department of Public Works (MDPW) signed
contracts to replace the bridge, but the request met with some local
resistance. Some favored a new bridge, but others had grown to like the quiet
dead end street created by the bridge barriers. The historical significance
of the Atherton Bridge was only dimly understood by most members of the
community. In the meantime, the engineers had also closed the Ponakin Bridge,
adding it to the threatened structures list.

Fortunately for the bridges, Lancaster had an active preservation
movement. The town center included a beautifully restored Bullfinch meeting
house, a town green, neoclassical library, and numerous examples of
eighteenth- and nineteenth-century domestic architecture. A group of citizens
led by Bill Farnsworth, a town selectmen, and Phyllis Farnsworth, chairperson
of the Lancaster Historical Commission (LHC), wondered if the bridges could be
saved. Phyllis Farnsworth wrote an article for the p%yer pointing out that
the Atherton Bridge was Lancaster's first iron truss.> The LHC became aware
of the bridges’' national significance when an inquiry to the Historic American
Engineering Record brought a letter from Douglass L. Griffin, HAER Historian,
who wrote back that "Taken together, the [Atherton and Ponakin Bridges]
comprise a unique pair of structures representing an important aspect of
American’s engineering heritage, and HAER encourages your efforts to nominate
them to the National Register of Historic Places." After receiving HAER's
letter, Phyllis Farnsworth began an aggressive campaign of publicizing the
bridge's historic significance and contacted Lancaster's congressman for
assistance.

In a stroke of good luck, an incomplete federal flood study of the
Nashua River temporarily halted the replacement of the Atherton Bridge in
1978. This allowed the Historical Commission time to apply for, and receive,
National Register certification on both the bridges, thus barring the MDPW
from using federal funds to demolish the bridges, and bringing the replacement
project to a halt. Some members of the community hailed this action, but
others disdained the further inconvenience created by closed bridges.

The controversy over Lancaster’s Post trusses has attracted the
attention of amateur and professional historians, engineers, and industrial
archaeologists. Since the late 1970s, a number of reports and studies have
been made. In early 1981, students from Worcester Polytechnic Institute
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completed two projects, the first reviewing the Ponakin bridge's structure and
history, and the second developing a public promotion plan for Lancaster
bridge preservation. A scenic greenway along the Nashua River is also on the
drawing table, and the bridges might be incorporated in a bike and walking
path. 1In 1988, the Lancaster Historical Commission accepted responsibility
for the care and maintenance of the Atherton Bridge from the MDPW. Barring
misfoffune or neglect, Lancaster's Post trusses may survive another century or
more.
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Tbis duty they bave assumed, this the Jaw imposes
o them, wnd this thoss for whom they act hars a
right Lo expect. They are not permitted to watch
over their own interests; they cannot speak in
their own beball; they wust trust to the fidelity
of their agents. If they discharge these impor-
tant duties aud trusts faithfully, the law interposes
its shield for their protection and defence: if they
depart from tbe line of their duty, and waste or
take themseives, iustead of protecting, tho prop-
erty and intercsts conlded lo. them, the law, on
the application of those thus wronged or despoil-
od, promptly ateps in Lo apply the correction, amd
return Lo the injured what has been lost by the
uafaithfulness of the agents,

This right of the cestuy que frust to have the
sale vacated and set aside, when his trustee is tho
purchsser, is not impaired or defeated by the cir-
cumstances that the trustes purchased for another,
[Citing ex parte Bennet. 10 Ves, 386.] It lollows,
therefore, that if defendant Sherman was incapa-
cited to purcbase for himself, be was equally inca-
pacitated to act for tho defendant Deoan; and if
Dean wero sole purchaser, the purciiase would be
set aside.

Neither are the dulies or obligations of a direc-
tor or trustee altered from the circumstance that
he is one of a nuwber of directors or truslees,
and that this circumstance diminishes his responsi-
bility, or relieveg bim from any incapacily to deal
with the property of his cestui que trust, The sane
principles apply to him 23 one of Anumberas il he
were acting as a sols trustee,

[His Honor next proceeds to decide that the ac-

1867, in ratifyiog the dealings with Sherman and
Dean, was vot such u ratilicotion as prevents the
company froma maintaining their suit; foribe gen-
eral reason that they had not knowledge ot all
facts, Lo then states the tinal conclusion to which
he arrives.}

{ bove arrived at the conclusion, entirely clear
to my own mind, that this deed and contract can-
not be sustained.

I bave arrived at the result without considering
the question of fraud raised in the complaint and
denied by the affidavits. [ have chosen to place
my decision on higher and move satisfactory
grounds. For the reasous [ have stated, the plain-
titls having entablished a prima facieright to have
the deed and contract case called and the lands
sold reconveyed to them, it is my duly to restrain
tbe defcndants until the hearing of this cause, as
asked for in the complaints and supplemeatal
complaiuts,

The plaictiffs bave tho right to their real estate,
or anything into which it has been transmuted.—
It is, therefore, proposed to restrain the defend-
sots from transferring the stock owned Ly them in
the Hotlman Coal Company, which bul represents
thoe real estate of the plaintiffs, and the privileges
and advantages secured by the transportation con.
tracts,

The motion for injunction is therefore granted.

Pacific Rallroad,
At the mmeeling of this company held in St

Louis on the 28th ult., the following gentlemen|,

wero elected Directora, viz: J. P. [[. Gray, H. L.
Patterson, James E. Yeatmau, A. Mecier, Geo. R,
Taylor, Juseph Charless, Robert Cainpbell, T.iomas
Alen, Daniet R. Garrison, John M, Wimer, .1, W.
Qlover, Robert Barth.

The report of the company made to the stock-
holdersatates that on the 4Lb of May last, there were
25 miles of new road opened from Jelferson City
t California, in Mooiteau county; and ou the
15Lh of July following, 1217 miles additional ot
track wns opened ; making 37} miles of new track
added to the Pacific road duriog the year. In
addition to this, 19 miles of track on the South-
west Draoch, from Fraoklin to St. Clair station,
bas been opeved. A length of aix additiocal
wiles on the Southwest Branch i3 ready for the

APPENDIX A:

rails, and will be opened in & few weeks.

of 104 miles from St. Louis.

from openiog of road to March 1,
1869, were. ...... ...t
Total expenses of Tranapurtation
Departuwent to same date...... ..

It is
expected also Lthat by the flrst of October next,
the road will be opened to Jamestown, & distance | B, as components, act upon ke point D, with the

enn. ... $2,006,824 02
1.270,273 64

According to tha foregoing definitions the
weights (A, B and C) are in equilibrium. A and

same eflsct as their resultant C.  But, the force A

The receipts of Transportation Department|is equally the resultant of B and C, as components :

and B may, also, be considered the resultant of A
aod C,

Cash bAlance. ..vv vovrsvnees covn e

that amount.

complete the road to Kansas City.

TREATISE

OK TRE

A8 APPLIED TO TOE

By S. S. Posr, Civil Engineer,

or to bring it to a state of rest.

rium, called pressure.

resulls,

of these forces.

ponents of that force,

of coundition.

Fig. 1.

$736.550 48
—which sum bas been applied to the payment of
interest on Stato bonds, and has reduced the in-
terest account on the books of the company to

It is estirnated that it will require §3,2560,000 Lo

PRINCIPLES of CIVIL ENGINEERING

CONSTRUCTION of WOODLEN IRIDGLS.

And late Chief Engineer of the N. Y. § Erie R. R.

¢ 1. Force is an agency which, applied to a
tion of ‘the stockholders at tho meeting of June,|load, tends Lo impart motion to it, or to retard it,

§2. When two or more forces acting upon a
body neutralize each other, the result is an equilib-

¢3. Two weiglhls or pressures are equal when
one may be substituted for anotlier with similar

4. If two or niore forces act upon the same
point, their united ellect is called the resultant

§ 5. The several furces, whose combined cllect
is equivalent to a single fo[co aro called the com-

§ 6. The resultant is mechapically equal to its
compooents, and can be substituted therefor; or,

tho components for the resultant, witbout change

This proposition may be illustrated as follows:

thie ends of the line.

a third weight (C) attached.

Page from Post's

or mors of the weights be changed.

a. Let a fiue line be passed over two pullies
(a and b) fixed ogainst a vertical plane or wall,
and let known weights (A and B) be attached to
Al sonie point { D) in this
line, between tho pullies, knot another linn with
I the weight C be
Jess than the sum of the othier weights (A and D)
the knot will Rssume a certaia position (D), and it
will be found Lo return to the same point as often
as the experiment shall be tried, unless soine one

L. If a rod be fixed vertically between the
point D and the ceiling—or some other immovable
object (G), then by removing the weight C
the point D remaios in tbe same posilion as be-
fore.

Tho pressure upon the rod will be equal to the
weighit C removed, acd is the resultant of he
weights A and B.

c. The point D, instead of being supported by
weigbls, acling in the direction Da and Db, may
be sustaioed by rods or struts (DF and DIL,) press-
ing ayainst it. The same weight (C) being sua-
pended from the point U, the rod DF will sustain
a force equal to that which waa in the former
case exerted by the weight B in the direction Db ;
and DIl & force equal to that which was exerted
by the weight A in the direction Da.

¢7. 1f three forces act upon one point, and
Xcep it at rest, then those three forces are propor-
tional to the three sides of a triangle, to which
sides, aiso, the directions in whicl they act are

arallel. .
e Fig. 4.

"Treatise on the Principles of Civil

Engineering, ar ‘pplied to the Construction of W-n~den Bridges," 1859.
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UNITED STATES

PaTent OFFICE.

SIMEON 8. POST, OF JRRSEY CITY, NEW JERSEY.

IMPROVEMENT IN IRON BRIDGES.

Specification forming part of Lailers Pateat No. 6,910, dated Juns 1€ 1302

To all whom it may conerrn :

Be it kpown that I, B 8. PosT, of Jarsey
City, county of Hwmlson, Biate of New Jer-
sy, bate iavented 3 mew snd Improved
Method of Conatructing-Iron Bridges; and [
do Wereby declare that tho fidlowlng fa s foll
asd exact dearciption 1hereol, referonce being
had to the scoompanysing drawings and the
lottars of referenoe marked thereoa.

Tuee nature of my {oveation coasists in con.
strctlug an lron bridge ln sach & manner as
that the expanaion asd coatraction of the ma-
terial will »ot produce infurioas efects spow
the structure, and in thia manoer obviating
aoé of the most serious objections tu the ani.
veraal ase of snch bridgen.

To enable otliern akilled In the art ta muke |

asd ure my {nvemtion, I will proceed to de
xribe its conatruction mors miootely,

Fignre 1 shows a aide-cleration of twa p‘n-‘

els of owe eod of » tress or ginder. Fig.3
abo¥s a plan of the chord and its altachments
Fig. 3 shovws an ewnd view of a post wirh the

which pedestal jo mede to recelvs the
post of the beidge, which s roanded at
the bottom, oe o ot B, and bold ia the
Mivh‘oﬁlﬂnﬂhqb’&om',
posing both, the pedental st the
50 which cherd I sttach

of » bolt, }, passing throagh the joint bo:-h
os shown ja Fig. 5, k. Twe Jolnt-box in

for the parpose of connecting the scotions of
tbe top cbord or plats in such & manper that
by pasaing the bolt k throagh the scruts sad
braces will allow both to revolre mpoa said
buit to an extent oncreaponding to Lhe degres
of the exculou or coutraction. The joint
box may DJﬂmdupo-lhm—dﬁo
beaces g/ ’ may be intreduced, 32 shown
fn Fig. 3, at R, and the boit } paseed throagh,
ss showu in Fig. 1 st P, after which the see-
tioos of the plate or chord may be at-
tached to the box by smm

Maring thus described my tavention, whet
I clalme, and for which | desire to secars Lot
ters Prtent, ba—

1. The Jolut box seuneccting segwants of the
top chord o¢ plute, and also reori riny the heads
of the posts oc sirets aad bescrs, with the
looss pin L passing throagh the whola.

2. A cylindriosl joint in the scwstrestion of
s beidge, as shown at B, irrespective of Itw Jo-
oation, when usod for (he of

the danger of ex comtractieon.

3 Trcslotied whea secd In ssamse-
tion with the eyl Joist and for the
[ o) - . %

4. econstroction of the hen
i combinatioa with the aylad: loul Joind, b
stantially as desoribed aod shewn, T

) a 8 POST.

Witweanes:

Axnaxw J. Posz,
O. A. BrxTexa,

-
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FIGURE 3: Union Pacific Railroad Bridge, Omaha, Nebraska.
(Condit, American Building Art, 1960, p. 147.)
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HAER No. MA-13
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INDEX TO PHOTOGRAPHS

Ponakin Reoad Bridge

Spanning North Branch of Nashua River
on Ponakin Road

ILancaster Vicinity, Massachusetts

Worchester County

Jet Iowe, Photographer 1979

MA~13-1 "BARRFI, SHOT" SHOWING TRUSS AND WOODEN DECK

MA-13-2 GENERAL VIEW SHOWING TRUSS AND MASONRY ABRUTMENTS, LOCKING
DOWNSTREAM

MA-13-3 DETATI, OF CENTER PANEIL, POINT WHERE INCLINED COMPRESSICN
MEMBERS MEET

MA-13-4 DETAIL OF TOP CHORD PORTAL CONNECTION
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INDEX TO PHOTOGRAPHS

Addendum to .

Ponakin Bridge HAER No. MA-13
Spanning the Nashua River on Ponakin Road

Lancaster

Worcester County

Massachusetts

Martin Stupich, Photographer, Summer 1990

Photographs MA-13-1 through MA-13-4 were previously transmitted to the Library
of Congress.

MA-13-5 General view of east portal from cherry picker, looking northwest
MA-13-6 General view of east portal elevation, looking west

MA-13-7 General view from center of span, looking toward east portal
MA-13-8 East portal from deck, looking east

MA-13-9 Southeast endpost, looking south

MA-13-10 General view of north truss from deck, looking east

MA-13-11 Detail of north truss, showing center "A" configuration of

members, looking north
MA-13-12 Detail of N-8, showing flattened rivet
MA-13-13 Endpost detail, showing connection with top chord and diagonals

MA-13-14 Detail of top chord (north truss, near west end) at N-U-4, showing
cast joint cap over post

MA-13-15 Detail of bottom chord of south truss, showing lower connections

MA-13-16 Bearing shoe, southwest corner, showing pin through eyebar with
intact nuts

MA-13-17 Underside of deck, looking west, showing beams and cross-bracing
MA-13-18 Detail of floor beam connection to bottom chord, south truss, east
end

MA-13-19 Abutment at southeast corner
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PONAKIN BRIDGE - 1871

LANCASTER, MASSACHUSETTS

100°-0° (30.50M.)

r-——— 20°-8" (6.30M) —-1

y/4

74,

(AN /B AN /A /4
Ll L

SN WARNWARBN WA WARN

A\ 0w i ot T

T

5-872"(479 M)

.

South Elevation

¢

<. NASHUR _RIVER

Scale: 3716"= 1'"-0"

o 5 0 20 FEET
1 0

L=

o ! z J L 5 [ METERS
i ey T e 164

The Massachuserts Historic Bridge Project is port of the Hisloric Americen
Engineering Racord (HAER) a long-range program to document historicoly
significant engineering and indusirial sites in the United States. The National Park
Service U.S. Dapartment of the Interior administers the HAER program. The

 Massachusetts Department of Public Works, Jane F Garvey, Commissiones,
Gaorge R. Turner, Jr., Chief Engineer, and Stephen J. Roper, Historic Bridge
Spacialist; and the Mistoric American Enginaaring Record (HABS/HAER), Dr.
Robert J. Kopsch, Director, co~sp ad the A h Historic 8Bridge
Project with the cooperation of the husetts Historical Ci ission, E/sa
Fitzgerald, Acting Exec. Dir.Tha field team under the direction of Eric DelLony,
Chief and Principal Architact, HAER, consisted of Daniel L. Schodet, professor of
grehitectural technology (Harvard University), field supervisor, Patricre Resse
(Boston Architectural Center), Gary Kleinscamidt (Harvard University), Chris
Payne (Columbia University), Morgan F/a/‘s/}g (Harvard University), Mark Rowan
(Catholic Univarsity of America), and Rudolf Sosef (Technicol University of Deifl,
the Natharlands,US/ICOMOS), architectural tachnicians; Lola Bennett (University
of Vermont), Patrick Horshbarger (University of Delaware/Hagley Museum and
Library), ond John Healey (University of Birmingharn, Englond, US7ICOMOS ),
historians; and Marty Stupich (Massachusetts College of Art}, photographer.

The Ponakin Bridge (1871) is the only known surviving iron bridge ro
incorporate all of the design fectures of Simeon 5. Post'’s Patent
Diagonal Truss Bridge. Post trusses enjoyed a brief period of

.popularity in the late |860s and early 1870s. Railroads often

chose Post's bridge for long -span river crossings. The Ponakin
Bridge Is an unusual example of a Post truss used for a relatively
short - span highway bridge.

The Ponakin Bridge has joints that match the drawings of Post's
parent (No. 38,9/0), granfed In 1863. A speciol casl - iron joinl
box connects the top chord fo the posts, struts, and braces; the
botrom of the end pasts cre rounded and fft Into cylindrical joints
whare they meet the bottom chord; and, a pin passes through a
slot in the bottom chord to tie the end posis to the chord,
Post claimed that these joints allowed the bridge to expand and
contract without Infury fo its structure.

Although Post pafentad his joints, he never patented the
unique combination of posts and diogonals that became the
signature of his bridges. The Ponakin Bridge bears the Fost
truss’s hallmark of cast~iron posts that incline towards the
center of the bridge and double-~ intersecting, wrought-iron
diagonals that incline toward the abutments. This through truss
alse has the characteristic upper and lower lateral bracing, and
counters with adfustable turnbuckles.

The Watson Manufacturing Company of Paterson, New Jersey
built the 100 - foot long, 20 - fool wide, single - span Ponckin Bridge.
The firm held the license for Post's patented Irusses, and
Andrew J. Post, Simon S. Post's son, worked for the bridge

focturer. The pany probabdly built most of the iron FPost
trussas erected In this country.

The Ponckin Bridge replaced ‘a series of wooden bridges thal had
crossed the North Nashua River at the village of Ponakin
since the eighteenth century. The new iron fruss served a small
cotton textile villoge on the west bank until the factory closed in
the early 1930s. The Fonakin Road r ined the mayor rhoroughfare
between L ter and L berg until 1965 when Route 117
bypassed the bridge. In 1978 the town closed the Ponakin Bridge
after engineers discovered structural wegknesses.

The Ponakin Bridge has not been significontly oitered, although
It has sustained some domage; the lower chord bhas buckled.
Fewer thon five Post-type [russes ore known to survive in the
United States. In 1979 the Nationol Register of Historic Places
listed the Ponakin Bridge.
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Taom Lone

The crossed diagonals in the planes of the top and
bottom chords pravent the bridge from deflecting

STRUCTURAL BEHAVIOR OF POST TRUSSES

a
sideways due to wind Sor othar laterolly acflny iz
forces) os well as helping to prevent torsional de- £im
formations. i}

. YE«
PLAN Wind forces g 2

} — |
1 i3
#I'a' loads f',?,-’/" ;2’"%‘, dnr a:dc:- - b H :,

ns are carried by the decking to

the timber beams. ’ Deflection without crossed diogonals "
AN 2
/ | 5
Timber beams carry loads to the 1 - 5 E
wrought-iron transverse beams. N' “‘ = { g
WU g
“ tension Transverse wrought-iron beams E

S

A S -
= *‘//Av"&{émy/(// - Diogonals stiffan structure —
‘/.A‘W"'\\V//‘\V A
RN
24
A

Trusses corry all loads to the supports. Tension
or compression forces are consequently
Induced in truss members. The member
configuration shown Is entirely choracteristic of
other Post trusses,

Top chord members are in compression under
tull or partial loadings, with maximum forces
normally developed in members at midspan.
Rigid members are used to provide resistance
to buckling.

I\ PE
2>
The inwardly - sloping diagonals are in

compression, with maximum forces normally
developed in end members. Rlgid members are
used fo provide resistance to buckling.

871
the North Nashus River on Ponckls Road

PONAKIN BRIDGE — 187

Oulwardly - sloping diagonals are in fension, with
maximum forces developed in end members.
Slender bars are used to carry the tension

forces. Under partial loading conditions,
compressive forces may begin to develop in

some of these members and they harmiessly
buckie ouf of the way.

The rigid portals at both ends, slong with
the stiffening provided by the uppar cross
membaers atf ponel points, prevent the
bridge from recking sideways dus to wind
or other laterally acting forces.

Spanning

conditions. When o load moves across the
bridge, some of these members may go into
fension to stabilize the truss while others
remain inactive.

f i Patent drawings for Post trusses show an

1 H L — abutment connection housing a siotted

i 1 The inwardly - sloping rods {the $”) carry lowar chord and which would allow free

' ! ne forces under normal uniform loading thermal expansion and contraction fo occur.
) )

; §
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LANCASTER

Possible racking

Lower chard members are In tension under full or
partial loadings, with the maximum forces devel-
oped In members ot midspan. Slender bars are
used to carry the tension forces. The varying
aumbers of these bars reflact differences in the
magnitude of the forces present.

ranies

raum penyect
AR AL L

[
Rigld frame action

(Conjectural drawing) i
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FORCES IN TRUSS. MEMBERS:
FULL L'OADING rnC‘QaNLoDJI!rg‘ILYwuads'

Loadings on the bridge include bo

Dead loods inciude the seif-weights of the frusses, beams, ond
decking, and cre aiways present. Live loads refiect the weights of
vehicles and pedestrions ond may or may not be present (the bridge
may be only partiaily looded with Rve loads as a vehicie moves
across a bridge). A full loading condition with the maximum live ond
deod loading present is shown.

When a truss is loaded, tension or compression forces of vorying
mognitudes are devekoped in different truss members. These forces
could be occurately predicted by 19th century engineers through
variety of analytical methods based on @ mathematical understonding of
the equilibrium of different joints in the truss, and subsequently used

fo determine the size ond shape of truss members.

Upper chord members ore ciways in
compression. The largest forces occur of
midapon and decrecse fowards the ends.

MY

g e T L

N

7 1

Lower chord members are eiwoys in Typicol foad
tension. The targest forces occur of concanircted

midspan and decrecse fowerds the enda. ot panel point.

VIR Lo

}

TRUSS MEMBERS:
OTHER LOADING

When vehicles or other loads move ocross the bridge (¢creating a

iform loading condition), the force types and magnitudes
present in fruss members changes. Only one of many possible
particl loading conditions that couid exist Is shown bedow.

Stress-reverscls may occur in some truss members, Compression
forces may begin to develop in ol ! b designed
primarily fo carry tension forces only (these members buckle
harmiessly out of the way cs long as counters are present which go
into tension and stobilize the fruss). in some looding conditions,
minor compression forces can develop in the lower chord members
adjacent to the end supports (e.9., due to the braking oction of
vehicles, longitudinal ecrthquake or wind forces, or a failure of the
expansion joint).

The forces in thase members change from
tengion 1o compresgion, 30 the members buckis

hermiessly out of the way. x

s

7\

N

The counters, which previously corried

This width grophicaily reflects the
mogndtude ef the force present.

e=rwum COmprassion Forces

e—=x= Tensile Forces

Counters

Diagonals inclined tawards midspan

{the posts") are in compression, while those
eppositely inclined ore in tension. The lorgest
forces in Ihese membars occur of the ends
ond decreose fowords midspon.

No forces exis? in the counters,

CONDITIONS

The mognitudes of the forces in the truss
members have choenged.

forces con

ThNs member goes
no forces, go info fension 1o stadlize the russ. into tenson.

develop in thess members due to

longitudinaily-acting icadings.

MEMBER DESIGN

Members in the Ponakin Bridge have been sized and shaped in
direct response to the nature and fype of forces present. Members
that have been designed fo resist tension forces only are usually
relatively slender and have small cross-sections. Members thet
have been designed to resist compression, and are hence
susceptable to buckling, are always lorger and stiffer.

There are smoll but obvious size differences in many of the truss
members used in the Ponckin Bridge. These size differences reflect
the variation in type and magnitude of forces in the fruss as
described fo the left. These variations ore digrammed below and
noted In detail in the Table of Member Sections (Sheet 2 of 6).
Some variations, however, are associated with partiol loading
conditions described in the lower left figure.

Diagram of Member Types
ond Sizes Required

Actucl Member Sizes
Used in Bridge :

Member sire i3 based on maximum force present af

Required upper chord member sizes increase
K ‘midspan and is used Mroughout the length of the upper
for fobrication ease.

towards midspon. Rigid members must be used.
\ chard ™

Required tengion diagonal sizes Mazximue size of lowar tension
increase fowords ends. chord membar iz at midspan.
Tension diogonals and
compression diogonois ore lorgest

foword the ends. Countfers are
amoller and of @ constont vize.

These ore primorily siendsr
rension members byl have

cross-ties thot provide some
edditionct stiffening fo corry

Required compression diogonol
minor compressive forces.

#izes incease fowards iha sads.

CAMBER

Excessive downword deflections wers often problematic in I9th
century bridges. The Ponakin Bridge was apparently designed with
an upward camber to counteract these odverse defiections. The
bridge tends to level out when subjected to a downward load. Leveis
taken on the bridge indicate that an upward camber still exists.

The finol height ot midspon of pridge
reictive fo supports under full deo.
logd. Original comber I reswiting
0 the trusses Deing aRghily arched,

cemenren sy Rudolf JLA. Sosef, (990, Albart N_Dsbnam 199
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