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Spanning the Housatonic River on Golden Hill Road, Lee,
Berkshire GCounty, Massachusetts
UIM: East Lee, Mass., Quad. 18/448100/4687760

1885

Wrought-iron lenticular pony truss bridge

Berlin Iron Bridge Company, East Berlin, Connecticut
Unknown; design based on 1885 patent by William O. Douglas
Town of Lee, Massachusetts

Rural wvehicular and pedestrian bridge

The Tuttle Bridge is an excellent, virtually unaltered,
example of William 0. Douglas’s 1885 patent, which he
claimed improved upon his earlier (1878) patent for a
lenticular truss bridge. The Tuttle Bridge incorporates the
features of Douglas’s second patent, including floor-line
tension chords and strut braces. The bridge was fabricated
and erected by one of New England's most prolific iron
bridge builders, the Berlin Iron Bridge Company. Between
1878 and 1895 the company erected well over 600 lenticular
trusses in New England and Upstate New York. The Tuttle
Bridge 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.)

Documentation of the Tuttle 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 Historiam, August 1990
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Description

The Tuttle Bridge spans the Housatonic River at Golden Hill Road about
one mile northeast of downtown Lee, Massachusetts, in the Berkshire Mountains.
The bridge sits in a marshy bottomland just upstream from a large paper mill.
To the east, Golden Hill Road crosses the bottomland, and a railroad spur
parallels the river. The road rises steeply to the top of a small hill west
of the bridge.

The Tuttle Bridge is a single-span lenticular pony truss. Parabolic
upper and lower chords characterize the lenticular form. Because of their
distinctive shape, such bridges ate often referred to as "pumpkinseed

bridges." The Tuttie Bridge is a five-panel pony truss, measuring 80'-0" long
and 16’-10" wide. The distance from the bottom chord to the river is
approximately 5'. The depth of the structure varies from 5'-0" at the portal

ends, to 7'-0" at centerspan. Each truss panel measures 16’-2" in length,
with the exception of the eastern end panel, which measures 16'-0". This
slight difference may be due to distortion in the bridge and not to design.

The segmental upper chord is riveted and bolted together at each panel
. poeint. BRBach segment is comprised of wrought-iron plates and angles riveted
together into the shape of an inverted trough, 16"x8", with lattice on the
underside. The lower chord is comprised of a pair of wrought-iron, 1"x3"
eyebars. The lower chord segments are pinned together at each panel point.
The vertical endposts are manufactured in a fashion similar to the upper
chord., They are built-up in the shape of an inverted trough, 16"x8", with
lattice on the underside. The bases of the endposts rest directly upon the
stone abutments. The assembly of the upper chord and post is held together by
a cast-iron cap, and a pin to which the lower chord‘’s eyebars are connected.

The vertical web members are paired, 2%" wrought-iron angles joined by
lattice. The main diagonals are paired, 1%" dlameter wrought-iron rods with
turnbuckles. The counters are single, 1k" diameter wrought-iron rods. A
"tension floor-line chord,” in the form of a wrought-iron rod, runs the length
of the truss, and is bolted to the footing of each endpost and to the floor
beams. The floor-line rod is 1k" in diameter and has adjustable turnbuckles
near the second and fourth panel points. The rod has been severely twisted,
probably from the force of flooding.!

The I-shaped floor beams taper, their deepest point at the center of the
bridge and their shallowest at the exterior edges. The floor beams hang from
the lower chord panel points by means of U-shaped rods passing over the
connecting pins. The lower lateral rods bolt to the floor beams. The
stringers are modern, steel I-beams, which run the length of the bridge. The
roadway is Irving open steel grid decking.

Lenticular Bridges

A number of amateur and professional historians have written about the
history of lenticular bridges. The lenticulars’ association with a single
manufacturer (the Berlin Iron Bridge Company}, their predominance in a
relatively small geographic region (New England and Upstate New York), and
their aesthetically-pleasing form, have made the lenticular truss a popular
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subject among bridge enthusiasts. Between 1878 and 1895 the Berlin Iron
Bridge Company built well over 600 lenticular bridges in the Northeast. The
Tuttle Bridge is one of approximately fifty lenticular bridges known to
survive nationally, and one of only ten known surviving lenticular bridges in
Massachusetts (eight of which are under Massachusetts Department of Public
Works purview).? Built in 1885, it is a rare example of a structural type
that once predominated among the iron truss bridges of Western
Massachusetts.3

Lenticular trusses came In a variety of sizes and configurations. They
ranged from 20’ to over 200’ in length, and could be designed as either pony,
through, half-through, or deck trusses, although through and pony trusses were
by far the most common.

When the Corrugated Metal Company, the forerumner of the Berlin Iron
Bridge Company, began building trusses in the late 1870s, the lenticular form
had been known for a nuwmber of years. Lenticular trusses had been built in
1840 in France, in 1857 in Germany, and in 1859 in England. Patents for
bridges of the lenticular-truss type had been granted in the United States to
Edwin Stanley in 1851, and to Horace Hervey and Robert Osborne in 1855.%

Considering these earlier structures and patents, historians have
considered it somewhat odd that the United States Patent 0ffice granted
William O. Douglas a patent for lenticular trusses in 1878. Douglas was a
West Polnt graduate and a disabled veteran of the Civil War. He had spent
some time in the Reconstruction goverrnment of Texas and moved back to his
hometown, Binghamton, New York, to open a hardware business, which failed in
1877. Shortly thereafter, Douglas took out a patent on a lenticular truss and
entered into business with the new owner of the Corrugated Metal Company of
East Berlin, Connecticut. It is not known where Douglas received the
inspiration for his patent, although he may have been exposed to its
principles in engineering classes at the military academy. Bridge historian
Victor Darnell believes that Douglas developed his ideas without any knowledge
of European usage or earlier American patents.’

Berlin Iron Bridge Company

The Corrugated Metal Company had descended from a series of firms that
had specialized in tinner’s tools and machines, and corrugated iron for
buildings. When an entrepreneur named S.C. Wilcox took over the firm in 1877,
it was on the verge of bankruptecy. Wilcox reorganized the company, cbtained
the rights to Douglas's bridge patent, and began building lenticular trusses.
In 1883, Wilcox renamed the enterprise the Berlin Iron Bridge Company.6

In the late-nineteenth century, dozens of engineers and companies
experimented with a wide variety of bridge designs. Most of the new trusses
proved economically unfeasible, or lacked strength and durability. The
success of the Berlin Iron Bridge Company was unusual and relied upon a
combination of marketing savvy, engineering skill, and luck. The firm
specialized in highway bridges and salesmen aggressively pursued contracts
with nearby towns that were just beginning to replace older wooden bridges
with iron spans. With lower transportation and erection costs, the company
could underbid many of its competitors from Boston, New York, and
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Philadelphia. Guided by Wilcox's entrepreneurial skill, the Berlin Iron
Bridge Company designed its product, marketing technique, and price to appeal
to the selectmen and bridge committees in charge of purchasing bridges for New
England towns .’

In the 1870s, a new iron truss bridge of substantial length cost little
moxre than a new wooden bridge. When it came time to replace an older bridge
that had been washed away in a flood or had simply worn out, a town’s citizens
often chose to buy an iron truss rather than to continue the tradition of
hiring local craftsmen to erect a wooden trestle or covered bridge.

Tuttle Bridge

A wooden bridge may have spanned the Housatonic River at the site of the
Tuttle Bridge as early as the 1790s. A 1796 map appears to show a bridge near
the present location, but changes in the course of the river and the lack of
local landmarks make it difficult to verify that this was the Tuttle Bridge.
The earliest written report of the Tuttle Bridge is in the 1863 edition of the
Reports of the Town of ILee. In that vear, the selectmen commented that the
abutment needed repairing. In 1866 the town paid T.D. Thatcher, a local
millwright, to rebuild the bridge at a cost of $1,000. The Tuttle Bridge
provided local farmers a convenient crossing of the Housatonic River to the
main road between Lee and Pittsfield.®

The newspapers often reviewed the conditions of the local reoads and
bridges prier to town meetings. The Vallev Gleaper, Lee's newspaper, reported
on April 1, 1885, "The Tuttle bridge is not a very stable affair and it is
probable the town will see fit to make some appropriation therefor [sic]."
Twenty years was an average lifespan for an uncovered wooden bridge, and it is
probable that the 1866 bridge had worn out.

The following week at Lee’s town meeting, Wellington Smith, a prominent
citizen and owner of the Smith Mill's Paper Company, located downstream from
the Tuttle Bridge, made the motion to raise $2,000 to erect a "first class
iron bridge." The town meeting passed the motion, and the selectmen received
the authority to enter into a contract with the bridge manufacturer they felt
most fit to complete the work, On April 22, 1885, only two weeks after the
town meeting, this notice to bridge builders appeared in the Valley Gleaner:

Proposals will be received by the selectmen of the town of Lee at
their rooms in Lee, Mass., on the first day of May next, at 2
o'clock p.m. for the building of a bridge of about B7 feet span
and 14 feet width across the Housatonic River in said town.
Further information will be given at that time.

On May 1, 1885, a number of bridge builders gathered in the town offices
to pitch their proposals to the town selectmen. On May 13 the newspaper
announced that the selectmen had elected to give the contract to the Berlin
company for $943, the lowest bid received.

Construction began at once. The town hired a contractor to remove the
old bridge, and the abutments needed only minor repairs. A local stone mason,
Patrick Shea, received $24 for his labor. Shortly thereafter, a construction
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team arrived from Berlin by rallroad with the bridge. (According to Victor
Darnell, the company had up to thirty erection crews that traveled the
countryside during the spring, summer and fall laying the falsework and
assembling the lenticular trusses. A medium-size span, such as the Tuttle
Bridge, could be erected within a few weeks.) On July 7, 1885, the new bridge
opened for travel after less than two months of work., The Valley Glesner
reported, "[The Tuttle Bridge] is a very handsome and substantial structure
and will prove a good investment for the town. The total cost was $1,166.01,
including the expense of lumber for the falsewoerk and bridge deck.?

An unusual feature of the Tuttle Bridge was the "tension floor-line
chord" that ran from the footing of each end post to the end post on the
opposite bank. The Berlin Iron Bridge Company probably had begun adding the
floor-line chord to some of its bridges in 1884. Douglas applied for a patent
for the floor-line chord in October of that year, stating that it resisted the
effect of the wind or other forces acting laterally against the bridge.(See
appendix.) The lateral system which the "tension floor-line chord" was
designed to replace used stiff, heavy struts, capable of resisting compression
as well as tension, between the ends of the floor beams. The "tension floor-
line chord," de31gned only to resist tension, could be a single, slender rod,
thereby reducing the amount (and cost) of material.’

The Tuttle Bridge is the only one of five remaining lenticular pony
trusses In the Massachusetts Department of Public Works database that
incorporates the “tension floor-line chord."™ Victor Darnell is skeptical that
the chord served much of a structural purpose, and claims that when Douglas
combined the floor-line chord with the inclined strut, such as in the
Blackinton Bridge at North Adams (HAER No. MA-109), he may have actually
reduced the truss’s lateral stiffness. Darnell estimates that only about one-
third of the Berlin Iron Bridge Company's trusses built after 1885 made use of
Douglas’s second patent.'

Conclusion

By the mid-1890s most of New England’s wooden bridges had been replaced,
and the Berlin company’s business had dwindled. The builder phased out the
lenticular design in favor of more heavily-constructed Warren trusses.
Although the firm hired salesmen in the Midwest, the cost of transportation
probably prevented the firm from effectively competing against other bridge
manufacturers. Eventually, the company shifted its emphasis to metal-frame
factory and mill buildings, evidently a more profitable venture. In 1900, the
Berlin Iron Bridge Company, along with twenty-five other regional bridge
companies, merged with the American Bridge Company . !

The age of the automobile marked the beglnnlng of the end for the
lenticular trusses. Not only did the Berlin Company stop manufacturing them,
but many towns found that their lenticular bridges proved inadequate to the
increased volume of heavier and faster vehicles. Berlin had built few
lenticular trusses wider than 16’, and fast-moving cars needed wider
clearances. A number of these narrow bridges met their end when an auto or
truck rammed the endpost. Throughout the twentieth century, steel and
concrete bridges replaced the beautiful lenticular trusses. !>
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The Tuttle Bridge was a rare survivor of the automobile age. In the
1940s, a developer built a colony of low-cost ranch houses to the east of the
bridge, significantly increasing the number of automobiles crossing the
bridge. Occasional floods have threatened the span, but amazingly little
damage has occurred. In 1970, the Massachusetts Department of Public Works
replaced the bridge's stringers with steel I-beams and laid an open steel grid
deck.'® Today, the bridge shows signs of wear, the endpost caps have
cracked, and now the posts themselves incline outward.
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UNITED STATES PATENT OFFICE,

WILLIANM O, DOUGLAS, OF BINGITAMTON, NEW YORIK,

BRIDGE.

SPECIFICATION formtng part of Latters Patent MNo,315,259. dated Ap:!l 7, 1883,
Aptieation fhnl Getohier 18, 1AL (Noondel )

To all whom ft may concern:

Do it known that 1, WILLEAE O, Dovaras,
neitizen of the Uinited Stutes, residing nt BHng.
linmtion, In tho county of liroomo and Stato
of New York, have invented cevtain new nnd
useful Improvements in Bridges, of whieh tite
following is a deseription,

A very Important fieetor in heidyre ennstre.
tion 13 the means employeal to resist the etleet
of the wimel or othier foreo neting laterully un

n tenss,  Ihis s expeciully troe fn lomg spans

whero tho vonditions nre sneh that ti dis.
totree Letween the teasses of o hridze is lim-
fted. B the easo of a jrrnbalic troase flils
wind-lrnas {3 0 very Ihmportant fictar o the
constrinction of n Lridge, vequiring in lony
spang witlt mnrrow romdway n lorge sonud
of nnterinl Leenuso the ehordy or thinges of
tho windstrnss hnvo lieen herctafore designed
to vesist Loth compression and tenss s, the
leewarnd chord Leing in lension wned the Wind.
warl cliord Leing In compression altermnting
npon the chordsineliarmcter or Rind of slrin
nccording to the direction of 1he wind erother
forco appifed lalerally,

My Inveution Is deslgned 1o fmprove 1his
condition of thiogs In parabelie trnss. Lridges
to tho end of elienpenlupg theenst of the Lridgo
both fe the amonnt of materinl and cost of
conslrnction nnd inercnsing its ctllelency Ly
providing n means by which Loth tlanges of
tho wind-trnss shall bo nlways fu tension,
which is dono Ly provisding the Loice A lo
vesist the pull of tho chords 13 In n purabolle
trnss,

Iignro X represents an onl}lno dlngram In
clovyntion of a parabolic truss., Flg. i repre.
resents nu onlrloo dlagram of A floor-plun of
tho snmo. Fig. III roprcsenld an enlarged

view of tho cnd panol and purt of tho accond °

Bnnc] of tho truss shown Iu FFlg. I, Inwhieh
repreacnts tho top ehord of 1ho anpparting.
trusa; I3, the bottom gchord; C, the oml posty
T, ‘ho flrst weh-post; (7, tho first weh-tie; I,
tho suspooder; B3, the teaslon flovrine chond,
and A tho end Lrace-strat, all hereloafterilo.
scribed, nod ln-differcot fignres represented by
the saoie letiers.

l
l

1
!
'
[
i

-

Referring to Pig. #1I, A I3 the dingona]
stent, extending from the first panel-point of so
luwer ehord ton pin near hase of el post, to
which samo pin the tension tluor-lino chord
1T uwttnehies, Tho atrnt A might extend fram
L se of end post toseecond pane! oflewerchord,
to first or seeetd punel ol upper chord, or te 53

iy eonvenient point in the snpporting-trnss

in gneh nusmnernsto make n stitl fi xed men-
her to resist the puli welsing.from tho tension
floor-1ue clord B but it ix preferred us rep-
resented,  Tinshort apunsless than nbout sev- 6o
enty-tive feel the Lraee or strnt A may ho
omittend, the tonsion tlose -l chord being
seenred at the eml post by n Lolt in the na-
KOUTY,

Fig. 1V represents w detail alde nod see- 63
tional elevation of tho thst panel-puint of tho
lower vhorl, rhowing lower chord, 5, lrst
wehepost 1, weletio G, snspender 1T, wnl the
Wiagonal stenl-hrace W\, nil conneetarf nl panel-
polnt Ly pin L, 70

Flg, V orepresenls n delnil side aud seee
lienal view of Laso of cml pest, (4 resting on
n neast ef roliers nnd conuceted witl the ding-
om! strut-limee A il Lhie tension floor-line
chord 11 Ly means of npiu assing throngh 75
tho three picces 1t

Fig. LV represents n braco between the end
posta to keep themn from drawing together nn-
der tho tension of awny.rots J.

Figs. VIamd VII represent 1ho connectlon go

| of tension floor-1ine vhord 13 with floor-beam

Kamlsway-rod J, InFig, V111 the sane con-
nectlon i3 shown for o Lridgo askow with the
nbntments.  In all of tho nbovo fignres tho .
comitcetions nro by wmenns of pinm; but I do 8%
not confine mysclf to tho use o}’ pins nlono in
tho connections) Lut mny invention would bo
- hie snino If the connections were mado Ly rlv-
cld or otherwise. Tho forms of thie diffcrent

nrts o8 repreacnted aro those generally used go
n the pnrabolie trnss; hint thieso forma rony bo
change to snit the different condlitlons or
different doinils of constriction,

In a scpnrnto applieation of even dato here-

with I havo shown, deseribed, and clalmed g3
tho tie-rod 1 in conngction with the rods J



3 s,

nnd floor-beams K, furming n tower lofernl
wind-truss; nud 1 thereforo mako ho Lrond
elnlm o that fenbnroe 1n this ense.

What [ cliha us my fnvention 13—

The combluatlon of n tewslon floor-line
chord, BB, with n strut-bruec, A, or s de-
acribed eqnlvalent Ina parbolle tross-bridge,
whereby o polnt in the end poxt I3 fixed so
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139

rigldly us t restst tho pult of the shords 1,
mnking hotls flanges of tho wind-truss always 10
i1 tenslon, substentindly as Uinstrated and do-

serlbed.,
WILLIAM O, DOUGLAS,
Wiinesaes: .
LT Bavynrs,
Crras, 1L Marriews,
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ENDNOTES

1. 1In his patent, William Douglas refers to this feature as a “tension floor-
line chord,” and to the combination of floor-line chord, floor beams, and
lower lateral rods as a "wind truss."”

2. See: Victor Darnell, "Lenticular Bridges from East Berlin, Connecticut,"
The Journal of the Society for Industrial Archeology, vol. 5, no. 1, 1979, pp.
19-32; and Bernard Drew, Spanning Berkshire Waterways (Great Barrington,
Massachusetts: Attic Revivals Press, 1990).

3. The 1390 Massachusetts Historic Bridge Recording Project documented three
other lenticular truss bridges: Bardwell's Ferry Bridge at Conway/Shelburme
(HAER No. MA-98), Blackinton Bridge at North Adams (HAER No. MA-109), and
Aiken Street Bridge at Lowell (HAER No, MA-106),

4. Darnell, p. 19.

5. 1Ibid, pp. 19 and 27,

6. Ibid, p. 24,

7. Carl W. Condit, American Building Art: The Nineteenth Ceptury (New York,
1960); Darnell, pp. 20-24; and Drew, pp. 17-21.

8. Records of the Town of lee From Its Incorporation to 1801 (lee,
Massachusetts: Press of The Valley Gleaner, 1900); and Reports of the Town of

Lee 1863-64 and 1866-67.

9. Reports of the Town of Lee, 1885-86; and, The Valley Gleaner, 8§ July 1885.
10. Darnell, p. 20.
11. Ibid.

12. J.A.L. Waddell, Bridge Engineering (New York: John Wiley & Sons, 1916),
p. 474; Darnell, p. 27; and, Drew, pp. 20-21.

13. Drew, pp. 19-20.

1l4. Florence Consolati, See All the People or, Life in Lee (Lee,
Massachusetts, 1978}, p. 256,
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