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-

Location: Spanning the Deerfield River on Bardwell's Ferry Road,
approximately three-and-a-half miles south of the
intersection of State Highway 2, between the towns of
Shelburne and Conway, Franklin County, Massachusetts
UTM: Shelburne Falls, Mass., Quad. 18/690620/4713870

Date of
Construction: 1882

Structural Type: Wrought-iron lenticular through truss bridge

Engineer: Unknown; design based on 1878 patent by William 0. Douglas
Fabricator/

Builder: Corrugated Metal Company, East Berlin, Connecticut

Owner : Towns of Shelburne and Conway, Massachusetts

Use: . Rural vehicular and pedestrian bridge

Significance: The Bardwell's Ferry Bridge is an excellent, virtually

unaltered, example of William Douglas’s 1878 patent for a
wrought-iron lenticular truss bridge. It is one of
approximately fifty lenticular truss bridges to survive
nationally, and one of only ten known surviving lenticular
truss bridges in Massachusetts (eight of which are under
Massachusetts Department of Public Works purview). It is
thought to be the longest single lenticular span in the
state. The bridge is nationally significant as one of the
longest and oldest surviving lenticular truss spans in the
United States. The bridge’s fabricator, the Corrugated
Metal Company, became the Berlin Iron Bridge Company in
1883, and went on to become one of the leading bridge-
building companies in New England in the late-nineteenth
century.

Project

Information: Documentation of the Bardwell’s Ferry 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.

Lola Bennett, HAER Historian, August 1990
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Description

The Bardwell's Ferry Bridge is a 198-foot, pin-connected, wrought-iron
lenticular through truss. The design of the thirteen-panel truss follows
William O. Douglas's 1878 patent quite closely. The upper chord, a polygonal
curve in elevation, is a built-up member, comprised of two 12" plates, one 18"
plate and four angles, comnected on the underside with tie plates. The lower
chord, also a polygonal curve in elevation, 1s comprised of two pairs of 1"x3"
eyebars. The upper chord and lower chord are connected by verticals,
comprised of two pairs of 3"x2" angles, connected with lacing and tie plates.
The verticals are comnected to the top chord and bottom chords, by means of a
pin at either end. The floor beams, tapered, built-up members of a plate and
four angles, hang from the verticals by means of 1%" square bars, which loop
over the pins through the lower chord and pass through the flanges of the
floor beams and are secured underneath with a plate and nuts. Timber
stringers, 4"x12", run between the floor beams, and support the 15'-wide plank
deck. Lower lateral bracing consists of rods, approximately 1" in diameter,
with turnbuckles at the ends, crossing between panel points. Upper lateral
bracing consists of the same type of rods, crossing between panel points;
transverse struts, comprised of four angles with lacing, at panel points U3,
U5, U8, and Ul0; and transverse sway bracing, in the vertical plane above the
struts. Diagonal bracing, between the vertical members, consists of 1"
diameter rods with loop-welded eyes and turnbuckles. A longitudinal tie rod,
approximately 1" in diameter, runs the length of each truss through the center
panel points, flaring up to the top chord in the second panels from the end.
A longitudinal sway bracing member, comprised of two pairs of 3"x2" angles
connected with webbing, runs the length of each truss below the level of the
lower chord, between the end posts, and is riveted to the floor beams. The
open lattice end posts, aligned vertically at the junction of the upper and
lower chords of each truss, are 12" plates, built up with two 2%"x2X%" angles,
connected with lattice and tie plates.! The top of each post is boxed-in
around the connection, and covered with a decorative, cast-iron cap. The
portals are defined by the endposts, with a latticed transverse strut running
between them. The builder's plates, which were fastened directly above each
portal, are no longer in place. The southwest end of the bridge is fixed to
the granite pier by means of a plate and bolts, while the northeast end rests
on a nest of rollers on the abutment. At the southwest end of the bridge, is
a 32-foot steel girder approach span, with steel floor beams and stringers,
and a wood plank deck.(See Figure 1, HAER drawings, and photographs.)

Bardwell's Ferry

The place known as "Bardwell's Ferry" is located in the southernmost
section of the town of Shelburne on the Deerfield River, which is the boundary
between Shelburne and Conway, Massachusetts. Bardwell’s Ferry operated for
close to eighty-five years during the eighteenth and nineteenth centuries, and
had such an impact on the history of the area, that even today the place is
referred to as Bardwell’'s Ferry, and the road leading to it is known as
Bardwell’'s Ferry Road.

According to his descendants, Gideon Bardwell settled in the southern
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part of Shelburne, near the Deerfield River, around 1778, and shortly
thereafter, he began operating a ferry across the river at that place. The
first written evidence of this is a town record from 1784, which mentions
"Gideon Bardwell’s Ferry."2 Later records, maps, and histories refer to the
southern part of Shelburne as "Bardwell’s Ferry,"” and to Gideon Bardwell as
"the ferryman."(See Figures 2-4.) As time went on, the operation of the ferry
passed on to Gideon's son Joel, and later to his grandson Orsamus 0.
Bardwell.3(See Figure 5.) Orsamus, who is said to have "entered largely inte
local improvemerits,” was "the first to project, and afterward was mainly
instrumental in procuring, [a] bridge across the river near this point . "4

The need for a bridge at Bardwell's Ferry became evident shortly after
the Troy & Greenfield Railroad was chartered in 1848. Their plan was to lay
tracks from Greenfield (about nine miles east of Bardwell's Ferry) through the
Deerfield River Valley to North Adams, and eventually to Troy, New York. In
June of 1855, the engineers surveyed Orsamus Bardwell's land, and shortly
thereafter, the railroad compan¥ purchased land on his river bank sufficiently
wide emough for a single track.” On June 25, 1860, the Greenfield newspaper
reported: "The contractors on the railroad commenced grading on the 1l6th at
Bardwell’s Ferry.”®

By the summer of 1867, work on the rallroad was progressing rapidly, a
railroad bridge had been framed across the Deerfield River mear Bardwell's
Ferry, and tracks had been laid to a point about six miles west of
Greenfield.” The full impact that this railroad would have on the people of
the local communities could mot yet be measured, but the newspaper hinted at
the potential economic boom that lay ahead:

Not less than fifteen towns lying on each side of [the railroad]
between Greenfield and Adams, will find it the most ready and
accessible outlet for their present business, and through it will
recelve an impetus to business and development which in the future
will make it, not only the most important part of Franklin county,
but will make Franklin county one of the most important counties
in wealth and influence in Massachusetts.®

Bardwell's Ferry Bridge

At about that time, Orsamus Bardwell and others petitioned the county
commissioners to upgrade the road leading to the river crossing. In their
petition, they set forth that the road was out of repair and unsafe for public
travel and that this danger was greatly increased by the building of the
railroad, which was going to increase vehicular traffic in the area of
Bardwell's Ferry, and thus necessitated a change in the road, and the
construction of a bridge across the river.? After due consideration, the
county commissioners ordered the road to be changed, and a bridge to be
constructed between the towns of Shelburne and Conway. The matter was to be
brought up at the August town meeting in Shelburne, and was stated in the
warrant, as follows:

Article 2--To see if the town will choose a committee to
superintend the building of a bridge across Deerfield River in
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connection with the town of Conway and a road from 0.0. Bardwell's
to said bridge as ordered by the County Commissioners.!®

The town voted that the selectmen be the committee, and authorized them to
"raise on the credit of the town Three Thousand Dollars to defray the expense
of building the said Road and Bridge."'! On November 6, 1867, the towns of
Shelburne and Conway contracted with Hartwell & Sprague of Northampton,

"to construct, erect and complete, in a thorough and workmanlike
manner, a substantial Bridge of the "Howe pattern,™ so called,
across Deerfield River, at a point indicated by said County
Comnissioners in their said orders to the towns of Shelburne and
Conway--said Bridge to be built of good straight-edged spruce

timber, except as hereinafter specified ... And said Bridge is to
be fully completed and finished on or before the first day of July
A.D. 1868.12

A few years later, the bridge needed tightening, but Conway refused to
help keep the bridge in repair. The main cause of the problem was a boundary
line dispute, wherein the bridge was actually located in Shelburne, the south
side of the Deerfield River being the boundary between the two towns.
Shelburne argued that the majority of the people using the bridge were
residents of Conway, as the railroad station was on the Shelburne side of the
river, but to no avail. Finally, after much bickering, on November 7, 1873,
the town of Shelburne petitioned the state legislature for a change in the
boundary line. (See Appendix A.) In February of the following year, the town
recinded the petition, and requested instead that Conway simply be forced to
pay their share for maintenance of the bridge. The Legislature granted this
request by an act approved April 28, 1873, which read:

The towns of Conway and Shelburne shall jointly maintain and keep
in repair the bridge across the Deerfield River near Bardwell’'s
Ferry, with its abutments, and be jointly liable for all penalties
and damages for any neglect in keeping the same safe and
convenient for trawvel.'*(See Appendix B.)

Just a few years after the maintenance matter was resolved, however, on
January 27, 1882, the bridge was blown off its abutments in a storm. The
newspaper reported: "The wind did considerable damage here (Conway) Friday
morning. Mr. Dole, who went out with the morning mail, was obliged to come
back because the bridge had blown down at the ferry."' The following month,
at separate town meetings, Shelburne and Conway both voted to rebuild the
Bardwell’s Ferry Bridge. In Shelburne at least, "many favor(ed) the
construction of an iron bridge."15

On March 9, 1882, the selectmen of Shelburne and Conway contracted with
the Corrugated Metal Company of East Berlin, Commnecticut, "te build, paint,
and make complete, and have ready for use, by the 20th day of May 1882, ... a
Wrought Iron Parabolic Truss Bridge."(See Appendix C.) This bridge was to be
198 feet long, with a 16-foot roadway. The contract price was §7000, shared
equally by the two towns.' On April 15 the towns of Shelburne and Conway
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contracted with George G. Merrill, a stone mason from Shelburne,

to make, erect, build and finish in a good and workman-like mammer
and according to his best skill, the abutment and pier of stone
for the bridge at Bardwell'’s over Deerfield River. 7

(See Appendix C.)

On May 27 Engineering News reported, "The Corrugated Metal Co., of (East)
Berlin, Ct., have now on hand ... 1 span, 198 ft., for Conway, Mass."¥®  Two
days later, the Greenfield paper stated that at Bardwell's Ferry, "The new
iron bridge has arrived, but has not yet been taken from the cars."¥ The
contractors set to work immediately, and the bridge was completed within a few
weeks. On July 17 the newspaper carried this item: "The Bardwell's Ferry
bridge is completed and proves to be a fine looking structure.”20

The Corrugated Metal Company

The lenticular (lens-shaped) truss is unique among truss forms of its
day, in that it combined many of the advantages of arch, cable and truss
systems Into a single structure. When the Corrugated Metal Company began
building trusses in the late 1870s, the lenticular form had already been known
for a number of years. Lenticular trusses had been built in France, England
and Germany in the 1840s and 50s. Patents for bridges of the lenticular form
had been granted in the United States to Edwin Stanley in 1851 and to Horace
Hervey and Robert Osborne in 1855,

Considering these early bridges and patents, historians have considered
it somewhat odd that in 1878 the United States Patent Qffice issued a patent
to William 0. Douglas of Binghamton, New York, for "an elliptical bridge-
truss.”(See Appendix D.) It is not known where Douglas received the
inspiration for his patent, but bridge historian Victor Darnell has suggested
that he may have designed it without any knowledge of precedents.?? In any
case, it was Douglas’s patent that launched the Corrugated Metal Company into
a very profitable bridge-building career.

The Corrugated Metal Company was actually a descendent of the Berlin
tinware industry that began in the 1740s. The business progressed to the
manufacture of metalworking machinery, and from there to other forms of metal
fabricating. 1In 1868 an East Berlin company by the name of Roys & Wilcox,
manufacturers of tinner's tools and machinery, transferred part of their land
to the American Corrugated Iron Company, which Roys had organized. Three
years later, the property was again transferred, and the Metallic Corrugated
Shingle Company was incorporated. In 1873 the concern became The Corrugated
Metal Company, manufacturers of corrugated iron and roof trusses for
buildings.

In 1877 the company was on the verge of bankruptecy when S.C. Wilcox
became president. That same year, Douglas also became associated with the
company as Treasurer and Executive Manager. Under Wilcox, the company
obtained the exclusive rights to Douglas’s patent.23 As evidenced by the
company’s early advertisements, the first lenticular bridges were apparently
rather crude structures,(See Figure 6.) Under the expertise of the company’'s
chief engineer, Charles M. Jarvis, however, the lenticular design was
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perfected by changing the shape of the chords so that the pins were placed at
points of true parabolas.?* This change, dramatically illustrated in later
advertisements, was the turning point for the company, and their business
began to grow rapidly.(See Figure 7.) On March 13, 1883, the name was again
changed, this time to The Berlin Iron Bridge Company. By the mid 1890s, the
company had built more than 600 lenticular spans in the Northeast, about fifty
of which have survived to the present.?

The company built other types of bridges as well, but the lenticular
spans were popular and the company used the design to compete with other
bridge building companies. Eventually, however, after ten years of intensive
bridge-building, the company began to shift its emphasis to metal-frame
factory and mill buildings. 1In 1900, finding itself unable to compete with
large fabricating firms outside of New England, the Berlin Iron Bridge
Company, merged with twenty-three other firms to form the American Bridge
Company. 26

According to the Massachusetts Historic Bridge Inventory, prepared by
the Massachusetts Department of Public Works, the Bardwell’s Ferry Bridge is
one of only eight remaining lenticular trusses in the state.?’ Built in
1882, the Bardwell’s Ferry Bridge is a very early, and virtually unaltered,
example of this now rare bridge type. At 198’ long, it is also one of the
longest lenticular spans surviving in the United States. The Bardwell’s Ferry
Bridge is also an interesting example of a lenticular truss, because of a
number of unusual details: open endposts, four-bar lower chord, and web
verticals that pass outside of the chords at the panel points.
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Conway
1830

Ten SR AR B S PR | |
' Map of Conway, Massachusetts, 1830,

"' with arrow showing location of Bardwell'’s Ferry. \
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Figure 3, Map of Conway, Massachusetts, F.W. Beers, 1870,
with arrow showing location of Bardwell's Ferry.
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Portrait of Orsamus O. Bardwell (Everts, 1879).

Figure 5.
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. Figure 6. Advertisement for Corrugated Metal Company, c.l1878.
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Figure 7. Advertisement for Berlin Iren Bridge Company, c.1886
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® § % W

To thea Honorable Senete and the House of Ropresentatives
of the Couwwonwealth of Waosachuseetto.

Raepactfully roprodent the undursignou citizene of HBhol- -
burne in the County of Franklin end Commonweslth sfarsaaid That
the Deerfield River formes o natural boundary line beiwesn tho
towns of Conway and Shelburno for a long dietaunce in said Coun-
ty to wit the Southorly boundary ¢f Shelourno aml the Hocthor-
iy boundary of Conway, bui that by a epecial act of the Legis-
lature epproved Feby 15, 1781, the South Bank ¢ eald Rivor waa
wade the dividing line Detween esid towne. Thet for years the
only com.unication betwoon eaid townu acroud this ling wao by e
Ferry Boat or by fording tho River, That recontly sinco tho
conutruction ¢f the Troy end Groonfield Reil Road a Dopot has
beon built in Shelburme on :he Hortherly Bank of eaid Rivor and
noar to the eawms ., That thereufter o Bridge was conetructed
ovor aaid Aiver near to the saild Lopot principally for tho beno-
fit of the innavitante of Conway, & necescary for thowm as ef-

‘ fording thelr only near and convenient connection with suid Rail

. Road., That the farwma of the inhabitants along thise line are

purtly in Conway and purtly in Shelbuzne to wit the land which
they ewn lying Letwoon the South Eank of tha River and the wlddle
ar thread ¢f the straaw or Rivoer ia in Sholburne while the bal-
ance ie in Conway. Thut the expanse of maintyining the Iforry
waa always borne by the towne in equal ehares but the exponse of
gupporting the Dridyge falls entiroly upen the town of Sholburne.

Your petitioners therefare pray for an Act of tho Legisle-

ture changing the boupndary line betwoon sald towne to the thread
of the etreéuwm, or for an ect octliging the eaid town of Conwuy
to contribute thoir due propertion for the zeintenance of eup-

port of eald Bridgs.

Hoveuwbor 7th, 1873,

Amasa Bardwell) Selectmen John A. Androws ) Road Com~
Joal Thayer ) of Qeo. P. Carpenteri mioaionsere

G. G. Merriil 5 3nelburne

. and 123 others.

APPENDIX A: 1873 petition for boundary change between Shelburne and Conway.

:
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1034 1875.—Cuoarters 162, 164.

oo, this act, whatever preminm may be received from the sale
dded o suklng thereof, beyond the cuzt of preparing and negotiting the

' same, and so much of the proceeds of the sales of tha old
hospital estate in Worcester us may be necessary for the
redemption of said scrip, and also of all the scvip zeenred
by the sinking fund created by the provisions of chupter
three hundred and ninetv-one of the acts of the yenr
eighteen hundred and seventy-four, shull be added to ang
constitnte a puart of the smbang tunl atoresnid.  And said
fund shall be applicable ta the redemption of all suid
scrip at maturity.  Any halince of the proceeds of sales
of the old hospital estate not required for the sinking fond
as herein provided, shali be paid over and delivered to the
treusurer of the Commonwenlth who shull keep a separate
aceount of the same.

Section 4. This act <lall tuke etlvet npon i< phssage,

Approved gl 250180,
FLaTh 1a

Chap. 162 A¥ AcT cancerning the waiatenance of the Bridge near Bardwell's

. . Ferry,
Be it enacted, &e., as rillaps :

Towna, Jointly,  SEcTiON 1. The towns of Conway and Shellinrne shail

to keep Uridge . . . . - Lo .

In repalr. Jointly maintain aued keep inocepuiv the bridae aeross the
Deortield River near Bael el Porev, with it abarments,
awd B Jeintly Yoble S oadb penattios aud e for say
neglect tn keepunr the —anve <afeand «anvenivnt ey travel

SeEcTion 2. This act <hall take ctfect npou its pa-sage.
g Bt U 1R

— mm— - - e e mm—— L e — ——— o —

Cha_p_ 164 AN ACT 16 Hiver perate the Saflull Breswing Company.
Be it enacted, £, as rnllw
Corporawrs. Srctiox 1. Junes Mo Sonth, James Wal<h, Charles

F. Dounelly and Philip 1 ¥Donndl, their assoviates and
siccessors are 1ade o corporation by the name ot the
g,'.‘:‘_‘ sad pur- Sptfolk Brewing Company for the purpose of malting and
vowern and  Lrewing ale and podter, with the puwers and privileges
dutiss. and subject to the Jdutics, restrictivus and linbilities con-
tained in tho gencral Liws which now are, or hereatter may
be, in force aml applicable to sl corporatiens, '-f“d
especially aubject to the Love which now are or lirreatter
miy boin force in regaed to iatoxicating liynors.
Capital stack, SEction 2. 'The caputat stock of said corporation shall
not exceed three hundred thonsimnl iobiars.
Sectioy 3. This act shall take eifect npon its pasage:
Approved April 27, 1575

APPENDIX B: Act for maintaining the bridge at Bardwell'’s Ferry.
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A D, 188 f= by ang betwsen THE CORRUGATED METAL COMPANY, of East Merlin, State of Con-

necticut, party of the finst parg, and. . mlm fa‘“—( L dz/%__m

~.and Stale of

the seend part,
@lh‘lt!llfh Thar the sud party of the firt part cantracts aad agrees 1o and wich the p1r|y af the tecond part, to

build, paint, and make comylete, and have ready for use, by the M day of.. é{% . IEY 1,.

for 1he pany of the second part, a

T TWROUGHT IRON PARABQLIC TRUS BRIDGE o
N PARA G,

as per drawings and specificaiions herewith autached, over the stream called .. A0 el FLELY  JUFT AT

; . M g‘%‘&“ul_/(_oumy of M
ek State of W . .'u.conhng to the following apecifications, viz.

-
Extieme length of Brdge, . . . . W . . /?é L fet.

Space between the face of abutmenis of water way, - . . . /7 Z/‘ feet.

Hosdway, four, : : : : : . : : : - /{{ R | N

Sidewalk, S ‘W‘d{—,rm.
The roadway jois ta be.,d _ ..-inches thick, _/_ 2 _inches wide, 3nd of good sound. 0/U-¢Wumbcr.

'i)f)/;id-mal\: joiststo e . . inchesthick, . ._...inches wide, and of good sound | . e Lo dumbser,
The roadway floor of good sound Mﬁ _plank, ... \3 « ...inghes thick, and laid.. /@(MWM
% sidewalk floor of good sound .. o plank, .. . inches chick, and land

All 1he matenals for said Dricdge, excepthe abuments awd piers, are to be Turnished by the party of the firsi pare,
aml are 1o he of good and sunalbfe wnatity, acd the work 13 t0 U dune 1 a thoraugh, workmanlike manwer. And the
party of the second part contraais and agrees (¢ frmish ready for the supersirugtute, the abutments md {riers fur the snid
Bridge, espisiplsinidbiciiitis boremei-brrag, by the /) ol day of ..."”é(tu/
A.D. 1881, and 1o pay the patiy of the first pari the sum of >g/ - ,

&Qow%uw,&f{:m/f Jor0 . 00 | |

for the sanl Bridge, as fullows, vie. ;. Uue-hall onilie day of dedivery «f the won material of sanl Hivdge at the place of

erection, and 1he temaming one-lulf on whe complenion of the sanl Brulge.  And the pary of the second part fucher :

agfees (0 et the patey of the firsy parc have fre use of the odd Uudge at or near the aforesainl place, for the pntting up of

trestle work, and for other purpeses, a5 may be [or convemence 10 erecuing said hon Bridge,  Amlihe party of the €t
part are 0ot to be held responulile fur upavonlible deliys i railroads, of the eleinents, or circunistances beyand their
control.

Cleuasa. Badnutd, Mﬁ/
%@%ﬁﬁ ({damt. Ll %nw&au??z fu

&

st oo o hscsy I T | Cumnsy :
| et etz B-
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Pusatesd April td, 1525, and pending.

{@atnateb e @aitgiani l

IRON BUILUERS,
BAST BERLIN, CONN

—_———————

Specifications for a Wrought-Iren Truss Bridge.
LOCATED

et }Z ..... &ppﬁfd?ﬁmiu at Slacctevelee
fwgy ............................ S S

Ve
e mat Extrewie Tength, /%8 feet.  Number of Spans, 7. Clear length of esch Spaw, /227 Fecl.  Iiridge
o have, /.. roadway . /‘( fext willc“in the clean, and 2 walk eich @ leet witle in the clear,
Trusses to be. F 2 feet high and 1o cunzim of /7 nanels,
1RON WORK.
Tow Uk, The 1op chord shall be comtrucicd of two /2. inch channel bars and rop plale A9 inclies wirle, wnited
. byuf} inch vivers G . anch piteh, aml on e bottam b,-‘inell by '{ inch laars phaced from 3 veer to 4 Feut aparr
wilh two-!',’-inch rivets in each end, Chond 10 be re-eaforced anil accurately deillal at each panel poinr for pin
holes, .
“ |3Ir I
Lorar Choig The Lower Chord shall be compused nf chord bars T X £ 7 made from refinel iton connceted ar
vach panel point dstdeciesssd—grerst Iiy. 3 inch pins, which latler shall Le tieneil vy, exacl size to At dsilled

i

pin hole in enlatged head of chonk bars. a.’:' ..C,,&J- VS //¢4-¢i. .C/;&CC' < ¢h Liv
i o lio ¢ ‘
. ; ;
Lol o . ‘The End Post shail be composed of 1we / % inch channed bars united on the fice sile by M‘-‘J
::ys“ndu 2t the top, spreading o inchies wide at he botiom, aml wnned 1o shme by 14 imeh rivets § ineh
1 A‘ the upponite Manges of channely stall be wnned by 4 inch by '{ inely aips, same as lop chond. Tie bed

plate shall be 9, K tnch thick, seeenely mveted to end post by wromght iton awgle brackets.

Nl e Uhe Web Poats shall be made of one sqind tolled T beam at eaeh panc] puint or 4-“-\;5"‘-‘1&7- reenforial
] acewrately dodlal ab gach end o g bl Ilie poal shatl 2 huhb ar the center by ,lAwmuglll TEon 1 entral
e 1l passing through te web ovmgeteam. 20d sccured o sanw with jam nnts on each side.
s g " "o
it s Il el "L ah PTaue 2L 2lEf mI sp Fae g k3T &
el | fsh B kI L el DipHawandt Gl TG4 Mawe axeL Sl

LR A ‘I'ne Main Diagonal ‘Vie in each panel sball be funnal of a2 barfafl -”?z“‘-f iron having prin gonuen-
vions with 1op #and bottem chuids and sleecenat alpustaent. A soew ends slall be enlarged thar Lar winler the
thread shall Le - 16 joch larger than an the body.
J['éa.&u.é.«' Z A Zpo d{.’ému.( 2 Mace
" . ‘oo ) " 4
Ho 4 Rl e TR J/é/’éau_.;b N TRV AP IR V) oy FITPT 4 2Mace -
p Id
" - . "
Vs - Jeaiitls LIFacgrs"a

auanal Tren There shall be'ﬁ: cuunnr-tl'eﬁn cach panel formed of ronad iren with sleeyerur adjusimem and enlarged

seedw quds, $ame i Mmaia Les.
. 2Rl LW o Al o IE Fraale
1,
2 Sy

1

T ————
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Hrudat Ve Heacury over the iloor shall be igh enough to leave a clesr headany of /J teet, 2l comat eetad of %
L4
M Pae /W't Lelliad atiaek fawl of fbbwchns. .
@W V?ﬁw..z"L&Z'EJ M i Thmen. |
R The Overliad Lateral Rods shall be made of //f'.inclt 1o "ﬂ" ineh rondd Dnony prlaced tww i cach el
aid united dizect wa top chonl pina: they shalt be provided wul sleevenun @ ljustiment
Pl Hoam

There shall I 2 Wroeght Pron Floor Bein at escl paael poinl, fatened idirect to lower chord pins with
wronght tron sairrups of sine capasity 25 byams Fhie Beau shizll be ,/Z lf{?{{l. 7/ AEM " G
2K omct ¥ Fae &K I &L s lld i’/m.;ét
aul 1N 2L };m/

h
47 T eels @%’ ceend) 2rtdld Ly T Frese ace
8 ALY

The Lower Latcrals shall be made of /% mch te %iucll tound iron, placed two (i each panel, seonral
10 floor beans by angle iron clips, asd wlyuated by meaus of thread aud nue at each eudd

Lawer Lureraly

1
Flo bane The Ylowr Ling Clord shall be composed of # sy [W securely fastenal te cml juist
ucd Dield at eiwh pavet poing by door sspeuders passivg throngl it
"—-"'I'h.'“‘ T Sindupinertt. Harling shall he ey wf J —&m

= ') et /u74.o-u
Lachs il o 73}1:5/:/ I :

Craeral.

Al Tron work shall be neatly gl accnaely fieed up w2 thorangh anil waekwanlibe manuer

1 shal b
painled two cozts of metnllic paine awl bodal lnseed oil

oue before it leaves the works of the Conpany, aml a
All Jaants ] comprressive

Al rivets shalb e driven hat

screml Lnat after erectel in place.

ctnbory shahl be plingl of thressed 1o oo 2 perkat
Learing.

Phe farme il nonmber of parks of bridge way T huged Trou sizes
herein spuecfiend withoul relacing seetion.

WOoQD WORK,

’
J .
the Flaor Juist shall be uf guwd, ol dh&;éf-!z(qé Inouber /2’ uu hes theep and \3

wirle, placd 2= fenr apart.

i bues
2. /7
Fhour Clank e be af gond, sunml Q/L%tﬁz//c lunbue \J’ inches thick awl { IO/‘:"
innchies witle, aml Taul {eﬁaﬂw “ d/;’,fw « Tl crabs o e seeated by d iy é
el whyel guand

/ nlewalb Juist to e by

v, prlaced Qetapat. Salewslk Mauk lo be

inehies thisk,

foéewm{:/u .4;‘4\-1 CF ,ﬁm’/c/ allaohe 4+ S
M?dxf?ﬁaw ,/b.u_ @/uz.é_ %{/ fé{'zz‘.z_/ ..’La./ la ~
pulal, Cacs e "'aaa/ weo SAT

ALl ol u»-/g 2 T zse 7(
ARl e

: Falie ~ uﬂm'?bf /7(&&:@:«”
HBewtdiie .

CORRUGATED METAL CO,

J__—_-_——A
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WILLIAM O. DOUGLAS, OF BINGOAMTON, NEW YORK.

IMPROVEMENT IN TRUSS-BRIDQES.

Bpecillcation fermlng part of Lettors Datent No, 302,324, dated April 10,1878 spplication dled
March 28, 1878.

To all whom it may concern;

Be it known that I, WiLLIAX Q. DOvriLAR
of Dinghamton, in the couuty of Broome and
State of Now York, bavo invoutod certoin now
and useful Iwmprovements in 1rues Bridges;
and Ido berely ducluroe tho fullowing to bo n
full and exnet description of the same, refer-
enco being had to the accompanying drnwings,
forming purt of this apecificntion, in which—

Tigure 1 ia 8 aido clevatiol ot n throngh-
bridge; Fig. 2, n aide clevation of o deck-
bricige; Fig, 3, n side elevation of n awing.
bridge; Fig. 4, o side clevntion of n bridge
with tho romlway througl the center of the
truss; nnd Fig. 5 is o floor plan of tho Lridgy,
all constructel iu accordunco with wy inven-
tion. '

Similnr lctters of referonce in the nccompn.
nying drawings denote the same parts.

My invention has for its olject to improve
the couatruction and oflicioncy of trias Lridges
by combining as fur as possible tho waximum
ol atrength with the winimum of cost; nml
to this ond it conaists, first, in tho combinn.
tion of parts forining an clliptieal truss; nnd,
secondly, in ths construction of Lridges with
stich truwses aa [ will new procced to doacribe.

The truss, which coustitiitos the st port of
iy inveation, is shown in the accompanying
drawings cemposed of u comnjiressivo chiord
B, and an exteusion clord, C, 8rmly accure({
together at tlLeir ends A, with the struts E
ahd diagonalas or tension-rods D botween them,
The truss thus coustructed is ahown in Figs.
1,2, 804 3 in Lipped formn, nnd in Tig. 4 of
parabolic formn; but the genoral foro is thnt of
a0 ollipse or parabelio 8gare, which mny be
modified to sult circumstnnces or tho toste of
the constructar.

Ia Figa. 1, 2, 3, and*4 tho thruat of tLo top
chord B s rosisted by the pnll of tho lowoer
chord O; but in the form shown in Fig. 3 this
is ravarsed when the span is open; then the
pnil is apon the upper cliord, which reaists ths
thruat of the iower chord.

The disgonals D are preferahly nrmnged in
poirs,although this s vot abeolutely cssential,
and-Are connectesi to tha top chori B by pina
lateraliy through thcm and tha

ord, while thas lower ends are Lield in saddle-
plates m at the pointsof thelr coonection with

tho lower ehord C nt tha foot of tha struta.
At the ceater of tho hridgo, whern tho diag-
onals croas each other, both their upper nnd
lower cuds are fastened to tho reapective
chords Ly pins 8, as shewn in Figs. 1 aud 35
or tho tn:ssos may be, and proforahly are for
long spang,connected by pins turonghout,after
tho woll. known details of the I'ratt truss, as
now ususlly employecd.

Tho struts )2 und diagonals D bicd tho truss
together, and transfer the stroins townrd the
farthest point of support from thom,whilo the
cliords B3 C trousfer the grentest atrnin from
tho sawmne point to the nearcst point of support
or nbutinent.

@ ia tho floor-girder to supiport tho roadway,
baving tranaverso joist, and cither extends to

tbe nbutinents below thechoni C, as in Fig.1, -

ot nbove tho chord B,as ia Fig. 2, or through
tho center between ths two chonla 13 C, as ia
I'ig. 4, or below the lower chord C, bnt nusap-
purted vy the abutmenta, s in Fig. 3.

In Figs. 1 nnd 3 thepart G and the rodway
are supported by rods F 17, which run through
the clerds 1 O nud the member @, sud
througl or nlongeide tho atruts E, Leing se-
curor by nuta nt the top of the truss and be-
neath the part G. In loug spnns the tie-rod
T 1loes not rno through to the top chord B,
but is seeured to the cirord O ot ench nuel-
jolut, as Ly o pip, 8 saddle pinte, thread nndd
nut, or bolt-head. -

In Flg. 2 the tio-rods are similnr! - connocted
at ths top to the pnrt G, and at thelr lower
onds to the cloed Q; but i Fig, 4 their ends
are Leld in the two clords and pasa through
tho part G at abont thair cesters.

Iu & bridgo constrneted as shown in Fig. 1,
this member G servesto prevent the truss {rom
moving bodily endwise, being attached along
tho center thereef tothe chord O and to the
bridge-seat. It nlso acts aa part of the sway.
Lrace ayetom .hown in Fig. 5, being subject
to hut little tenslie and compressive sirnin,
and formiug no part of the supporting power
of ths truss. Aaa beam it catries the Hoor.
{olst between the tension-mds F, but is iighter

n section when the floor-beama anpporting
ioogitudinai joist reat npon It at or wear the
rods F. For carrying joist vpon it between
anch rods, it may be re-eafo by aT-har, 1,

.

APPENDIX D. William Douglas’ Patent, 1878, (ASmida

£

s B

s

~ i ‘ e

T2

. 2
Wt

~ "




x
1

31

2

o

R RERG

)

H

s
!;g}:r

r

- .-."\:,-1. 1

IS

T

_c-';'?_'::n,_-:

5%

BGHE

i

it

BARDWELL'S FERRY BRIDGE

HAER No. MA-98
(page 22)

(shiown 1n Fige. 1, 2, 3, 4,) or otherwlse in-
creasedd in verticul divineter eufficiontly to per.
form the office of & benm to carry tranaverss
Jjoist, as shown at right hand of Yig. 5.

In Figs. 1 and 3, H IT are end poats which
suppert the trusscs when the rociway is nlong
tho bottom, Thoy mny e dispensed with
when the ficor-line ia'aloug ths top of the truss
ot throupgh the center,as ehown in Figs. 2nnd
4. In Fig. 4 the floor-lino is uncounected with
tho truss nt the onda,

Fig. 6 sliowa the difflcrent arrangerent of
tho Hioor-joist ond plauking—the right-hnod
balf having transverse joist and longitudioal
pinnking, and the left-hand Lalf baving lon.
gitudival joist and cross planklug. This g
ure also shows the counectlons betwean the
girdere (3 nnd the trusses to form a bridge.

Tha straine are as follows: The memhers B,
E, nnd H nre compressive, and the members
0, D, nnd F aro tensiie, oxcopting in the form
stiown in Fig. 3 for an oren spnu, o which
case tho chord B js tensilo nod the chord C

comprossive,as praviousaly stated. The strains
npon the girder G and T-bur I ary slightiy
cormpressive and tensile and transverse, ac.
cordingly nathe joistsare placed loungitudinaliy
ot tranevorseiy with tho truss,

All tho temsile members may be made of
sny couvenient form—round, square, or fnt—

and sil compressive membors mnst be eon.
stxucted witlh a proper ratle of diameter to
the lsngth, In onler to properly resist com-
reasive strain. The trusses or Lrillge may
construotad of iron or wood, or both,

I claim as my Invention—

1. An eiilptical hridge-truss consistivg of
the chords B C, nnited at their ends, with the
struts E and dingoosls D between tfuam, sub-
;:::t.ially as described, for the purpose spect.
. 2. In comhinntion with the olliptical trues,
constructed ns Jesctibed, the auapoosion or
tensivn roils F and ficor-girtera G, substan-
tially ns deacribed, for the parpose specified.

3. In combination with the elliptical truss,

constructed aa describod, ths euapenslon or .

teusion rods F, Acor-girders G, and end posta
H, anhatantialiy as described, for the purpose
apecified.

4. Thie combinntion of two or move eiliptical
trusses, constructed os horein described, with
the ficor girders and joints, and tlie necessary
fooring to form o throngh, deck, or swing
hridge, substantiaiiy ss described,

WILLIAM O, DOUGLAS.

Witnesses:
A. J, INLOES,
Frzp. W, SaitH,

.- .::":.‘J:
T )
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$hbenis—oei?
W. 0. DOUGLAS.
Trusa-Bridge.

Patented April 18, 1878,
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ENDNOTES

1. Noted bridge historian Victor Darnell feels that these endposts may be
unique, as he has not seen others like them elsewhere. The majority of Berlin
Iron Bridge Company lenticular bridges featured solid endposts.

2. Shelburne Town Records, Book 1, 1784,

3. Louis H. Everts, History of the Connecticut Valley in Massachusetts, wvol.
2 (Philadelphia, 1879), p.654.

4, 1Ibid.

5. leila Stone Bardwell, Bardwell's Ferry Lives Apain (Shelburne,
Massachusetts, 1959), p.1ll.

6. Cazette and Courier, Greenfield, Massachusetts, June 25, 1860.

7. Ibid, July 8, 1867.

8. 1Ibid, July 22, 1867,

9. Shelburne Town Records, Book 3, 1867.
10. Ibid.

11. Ibid.

12. Contract for Bardwell’s Ferry Bridge, 1867. (Gopy on file at the Town
Clerk'’s Office, Shelburne, Massachusetts.)

13. Acts of Massachusetts, 1875, p.1034.

14, Cazette and Courier, January 30, 1882.

15. Shelburne Town Records, Book 3, 1882, p.479.

16. Contract for Bardwell’s Ferry Bridge, 1882,

17. Contract for Bardwell'’s Ferry Bridge Abutments, 1882.
18, Engineering News, May 27, 1882, p.l76.

19, Gazette and Courier, May 29, 1882.

20, Ibid, July 17, 1882,

21. Victer Darnell, "Lenticular 8ridges From East Berlin, Connecticut,” The
Journal of the Society for Industrial Archeolopgy, vol. 5, no. 1, 1979, p.19.



22.
23.
24,
25.

26,

BARDWELL'S FERRY BRIDGE
HAER No. MA-98
(page 27)

Ibid.

Ibid, p.24.

Engineering News-Record, May 10, 1928, pp.748-749,

Darnell, pp.31-32.

Darnell, A Directory of American Bridge Building Companies, 1840-1900

{Washington, DC, 1984), pp.85-86.

27.

The 1990 Massachusetts Historic Bridge Recording Project documented three

other lenticular truss bridges: Aiken Street Bridge at Lowell (HAER No, MA-
106), Tuttle Bridge at Lee (HAER No. MA-105), and Blackinton Bridge at North
Adams (HAER No. MA-109).
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