The National Bridge and
Iron Works and the Original Parker Truss

Victor C. Darnell

In Memory of William D. Smith, 1937-97, who appreciated the old
bridges and was so generous in sharing his enthusiasm and knowledge

The Narional Bridge and Iron Works, which existed less
than a decade, built two distinctive types of bridges during
thar brief period. The first, scarcely mentioned in bridge
histories, grew from patents for timber bridges and was
adapted for iron, demonstrating that “improving™ a
straight-forward design can change it from wseful to com-
plicated and irrational. The second rvpe, the Parker truss, is
a strong contrast. Today, the outline of this truss preserves
Parker's name, but the connections that were the claims of
the patent were wsed only by the comparny. Other fabrica-
tors used cormventional riveted or pinned comnections, Five
pairs of Parker trusses survive, They have been measured
and the comnection details inspected. The company’s his-
tory show how easy it was to become a bridge builder and
how short was the lifespan of many such firms.’

Introduction

The 18405 saw the introduction of trusses using iron—the
Howe and Pratt timber truss with iron tension rods, and
Whipple's all-iron bowstinng and trapezoidal wusses. The
business expansion that began in the middle of the decade
provided a market for the new trusses and encouraged oth-
érs o enter the bridge-buillding field, some with new and
often peculiar designs, but this was ended by the Civil War.
Interest resumed after the end of the war as shown by the
number of patents issued for bridges: 8 in 1863, 15 in
1866, and 16 in 18677

In what is probably the first American book on bridges,
Thomas Pope traced the cantilever's history and proposed
using that structural system for spans of 200 to 2,400 feet.*
The cantilever offered a means of assembling bridges with-
out falsework, essential in building over deep valleys or fast
flowing nivers. National Bridge and 11s short-lived predeces-
sof, the Solid Lever Bridge Company, started by building
bridges that combined canblevers with common rUsses, an

idea that seemed to offer advantages. The idea was used
briefly until practical difficulties and engineering questions
led Charles Parker, engineer for National Bridge, to develop
the truss style that bears his name. The five surviving pairs
of trusses provide examples of the design and the fabrica-
tion methods of 1870, They also show that when engineers
are closely associated with the fabrication and erection of
their projects, they can make small changes that improve or
strengthen the design, Two examples of this are shown,

Company Background and History*

The first of the four patents that led to the company's ini-
tial contract was issued to Albert Cottrell. He was a builder
of timber Howe and lattice bridges, living in Newport,
Rhode [sland, when he received patent 2,334 on November
10, 1841 (see figure 1). It resembled Pope's 1807 patent
for constructing a timber bridge by cantilevering, but Cot-
trell proposed vsing a truss and doing all the assembly
from one side of the river, When the far side was reached,
that end would be weighed down to produce a camber. The
increased depth over the piers indicates that Cotirell real-
ized that the counterweights produced a critical load at
those points. He is reported to have erected a lattice truss in
Maryland by the cantilever method. He also iried to bridge
the rapids at Saint John, New Brunswick, but stopped after
cantilevering lattice trusses 100 feet from each shore, leav-
ing a 300-foot gap.

Cottrell was still in Mewport when he received patent
43,090 on June 14, 1864, which described a “counterbal-
anced brnidge™ whose cantilevered timbers met in midspan
(see figure 2). There, they would be joined and could be
reinforced by adding timbers along the sides which would
strengthen the bridge and serve as parapets. The design was
weak because each cantilevered timber was interrupted by
cross timbers. While the timbers above and below would to
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Figure 1. Patent no. 2,334 awarded to Alber
Contrell in 1841, Supposedly he butll sisch a
bridge in Maryland and began one in Saint

Joh, New Brunswick, but stopped with 3060
Jeet of the 500-foot crozsing remaining to be
erected. United States Patent Office.

Figure 2, A later pateni, no, 43,009,
awarded ro Cowtrell in 1864 It i3 nor krnown
if any bridges were built to this design,

United States Patent Office.
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some extent act as splices, the whole assembly's strength
was greatly reduced. The cross ties were important, but a
less disruptive methed would have been much better.

Cottrell went to Boston about 1867 or 1868 and met Levi
Liscom when both were employed at the Chickering Piano
factory. Earlier, Liscom had built timber bridges in Ver-
mont and New Hampshire. Probably influenced by Cot-

L]

trell, for he received no other patent, he applied for a
patent and received no. 76,212 on March 31, 1868 (see fig-
ure 3). It was more practical than Cottell’s second one, for
the cross members were attached to the projecting timbers
instead of interrupting them. The principal difference was
adding a timber bowstring truss to the top of the can-
tilevers with its bottom chord being the top timber of the
canfilever. The truss and cantilevers were tied together by
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Figure 3. Levi Liscom's adaprafion of Cotieell's
second patend received no, 76,212 in 1888, It
appedrs o have been the basiz for the desipn

used for the High Street Bridge in Boston, §‘§I
United Siates Patent Office.

Figure 4. Byfier 5 Merrill's all-ivon version of
Liscom's design recelved parert ng 78,000 six
weeks later, United States Patent Office,
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long vertical iron tie-rods that were located at each truss
web vertical web member. The two different structural sys-
tems, cantilevers and truss, would act together because of
the ties, but Liscom seems to have regarded the truss as
assisting the cantilevers and without any independent load-
camrying value.

Less than six weeks later, Rufus Spaulding Merrill of
Boston received patent no. 78,000 on May 19, 1868, which
covered an all-iron version of Liscom’s structure (see fig-
ure 4). The cantilever timbers on each side were replaced
by stacks of channel sections, each made of vertical plate
with single angles top and bottom. The stacks were stiff-

ened by vertical beams made of plate and angles, and alter-
nate verticals projected above the topmost cantilever to
form the webs of the superimposed iron truss.

Three of the patents, excluding Cottrell's first one, were tied
together. Liscom referred to Cottrell’s second patent, and
then Merrill made reference to both. Another name appeared
in the last two patents, William Lincoln of Brookline, Mass-
achusetts, an assignee with Liscom and Merrill.

These paper ideas became realities when the Solid Lever
Bridge Company was incorporated in Massachusetts July
6, 1868, Itz first contract was received from the Boston
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Figure 5. The first bridge buils 1868 by the Solid Lever Bridge Compeny, It carried High Street over Qliver Street az

ke 1

Fort Hill was being cuf down Counesy of the Bostonian Society’'0ld State House neg, 1434,

Street Department for a bridge to carry High Street over
Dliver Street, which had been lowered as part of the cut-
ting down of Fori Hill {see figure 5). Both Merrill and Lin-
coln were identified with the new company in an 1868 city
directory. Sometime before April 1, 1869, the name was
changed to the MNational Bridge and Iron Works with Blod-
gett and Curry, proprietors. Probably the first company had
underestimated the costs or lacked capital for increased
business. Merrill was listed with the new company for only
that year, but Lincoln had disappeared.” Both of the new
owners were in the metal trades—William A. Blodgett
with Blodgett and White Iron and Steel, and Cadwallader
Curry's firm was The Metallic Compression Casting Co.,
both of Boston. The first office of National Bridge was
located at Curry’s company.,

The company, under one name or the other, built two or
three bridges and then received a crucial order for five iron
railroad bridges on a railroad between Bangor, Maine, and

St. John, New Brunswick.® The Merrill patent was used
(iron superstructure with the cantilever made of channels)
and material was ordered from England, probably because
of the railroad’s Canadian ownership. Wisely, the company
realized that it needed an engineer to design the bridges,
which included one span of 154 feet. It hired Charles H.
Parket, a mechanical engineer without any experience with
bridges, who took Mermill’s concept, changed each can-
tilever portion from a stack of channels to a truss, and pro-
duced the required structures,

The company issued a pamphlet in the middle of 1869 (see
figure 6) that included drawings of various trusses, includ-
ing the combined cantilever and common truss, and a list
of prices per linear foot of highway and railroad spans up
to 150 feet.” The design live loads were a moving load of
10 tons for highway spans and one ton per linear foot for
those carrying railroads. The company did not limit itself
to bridges, for it proposed to fabricate turmtables, draw-
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Figure 6, The cover af the Annual Mustrated Circular. Oriy the bridge
over the Soutk Brarch af the Oromocio River veas Built with the
cantifevers above the madway. Collection Library of Congress by way of
Fobert M, Yopel.

bridges, roofl trusses, and other items for buildings, It
claimed the ability 1o construct foundations under difficult
soil conditions, probably based on the cantilever construc-
tion—very heady claims for a company less than a year old
that had fewer than 10 bridges.

By 1873 Parker had replaced Blodgett as coproprietor,
Boston City directories for 1874 showed that Carey B.
Dopp of Mew York City had replaced Curry and the busi-
ness was listed as C. H. Parker & Co,, doing business as

National Bridge and Iron Works. By 1874 it had a shop of
about 15,000 square feet at McKay’s Wharf, Border Street,
in East Boston. The shop was probably purpose-built as it
did not show on an 1867 insurance map. The rapid growth
of the company is shown in an advertisement that appeared
shortly before its demise:

Owar experience in this city [includes] the large Iron Depots for the
Boston, Lowell and Mashua BLR. and the Boston and Providencs K"
together with the entire iron work for the roof pavilions and upper sto-
ries of the new Post Office and Sob-Treasury Building . . . Numerous
Railroad bridges of a great vanety of models for the Beston and Albany,
Boston and Providence, Eastern, Boston, Barre and Gardner, Mashua,
Acton and Boston, Central Vermont, Evropean and North Amencan
Railroads, &c., &c., &c.*

In 1876 the company failed, probably one of the many
dragged down by the long depression that started in 1873.
David H. Andrews, employed by Mational as an engineer
from ¢, 1869 1o 1874, purchased the machinery and tools,
moved them, and started the company that became the
Boston Bridge Works." Parker moved to Piusburgh where
he was general manager for the Fort Pit Bridge and Boiler
Works from 1876 to 1884, He returned to the Boston area
and to mechanical engineering, then died in 1897,

The Pre-Parker Bridges

The company s first bridge, which carried High Street over
Oliver Street in Boston, was based on Liscom’s patent, but
the vertical iron rods connecting the truss and the can-
tilevers seem to have been omitted (see figure 5). The can-
tilevers, built of 12-%-3-inch-spruce deals laid flat and
pinned by wooden treenails, met at midspan. Framed cross
beams were loaded with stones for counterweights.
Although A. W, Parker stated that the arched member was
made of the same material as the cantilevers and implied
that the balance of the superstructure was wood, those
members seem 5o thin in the photo that they might have
been iron. The lattice web sections were separate unils as
shown by the discontinuity at the verticals. The bridge col-
lapsed when the ground under the counterweights crum-
bled, but would have been removed in the course of the
earth-moving project.”

There is no information conceming the bridges at Bristol,
Connecticut, and near Worcester, Massachusetts, which
were the next contracts. These were followed by the iron
bridge owver the Assabet River in West Concord, Massachu-
setts, that had trusses for the cantilevers, Charles Parker’s
revision to the Liscom design. This span was near a mill
and carried heavy wagons, 14 tons according to a leter, but
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Figure 7. Patent ne. 93,638 awarded to Charles
H. Parker, August 10, 1869 The profile s similar
o the cover of the circudarn, and both bridges over
the Oromocto may have wsed some of the parent's
Sfeatures, United States Patent Office,
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Figure 8. The (Marmon River Bridge, Maine, for
the Eurnpean and Narth American Kailroad,
carried trains wanll replaced n 1 BRE,

Courtesy of HAER Collection Library of
Congress, VT3-7, 8061238,

P —
BRIDGE OVER OLAMON RIVER, MAINE.
Clear Span; 75 fi. * Depth of Lever, 7 #ft. 5 in. L]

Angle with Stream, 60 degroes,
G, 1 11, b 100,

waisnd Sina Arch, T ft. 6 in,
Width of Gaugs, 5 fi. 8 1=2 in.

Dellection at centre, 7-16 in., with above load of Locomodives and Rails, woighing 133 tons.

the bridge lasted until 1899 when it was replaced so a trol-
ley line could be put through.™

Part of the pamphlet described patent no. 93,638 awarded
to Parker on Avgust 10, 1869, which went a step beyond
Merrill’s patent (see figure T). Once again the bridge con-
sisted of a truss and cantilevers over the roadway. This
time they did not work wgether 1o carry the entire load.
Instead the cantilevers carried all the weight of the strue-
ture, including the trusses, and the trusses acting alone car-
ried the live or, as Parker called it, the “useful” load. The
patent wording is unclear, and the present writer cannot
grasp how the two linked systems can deflect indepen-

10

dently as the live load is added, Despile the puzzle, some
of the railroad bridges may have followed the design,
although the bridges may not have acted in accordance
with the design assumptions.

The first of the railway bridges was a 50-foot span over
Costigan Brook near Bangor, Maing, Tt was the only bridge
of this contract 1o have solid cantilevers made of either
built-up or rolled channels. Erected in late 1868, the bridge
was replaced in 1883, The Olamon, Maine, bridge was 75
feet long and served from 1869 until 1886 when it was
replaced instead of modified (see figure 8). In Canada, the
cantilevers were above the bridge for the 100-foot span
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Figure 9. The bridge over the Magaguadavic from sketches made by Job
Abbott and found after his death. He had been chief engineer for the
Wrought Irun Bridge Co. ard twe others in Canada, The member sizes
appear in no ather place. The arrangement of the bowsteing irss's
diagonal members makes no sense, but Abbowe had long worked with
Bridees and must have drown what he observed

Engineering Recond 44 (27 July 1901): 79,

over the South Branch of the Oromocto River, while the
1 54-foot span over the North Branch of that river had them
helow the roadway. Both failed December 1885 under
trains while they were being repaired.” Perhaps they were
rebuilt, but this is very doubtful. The last bridge was a 104-
foot span over the Maguagadavic River (see figure 9), The
twio over the Oromocto were the only ones 1o have separate
chords for the cantilever and the truss, perhaps an indica-
tion that these followed Parker's patent no. 93,638.* The
use of the cantilever as falsework in erecting a truss is logi-
cal if the site is difficult—a deep ravine (such as Oliver
Street, Boston), soft ground that could not support false-
work, or rapids in the river. Falsework is used only where

(T,

Figuere 10, Patent no. 100, 185 granted to Charles H. Parker Feb, 22,
THFL shaws the trss profile mow Lnked fo Ris narie. The comrections e
the s chord were wsed on all the survivors, but the hegvy irusses have a
different derall ar the bogtom chord, United States Patent Office.

necessary because it is expensive, and only Oliver Street
appears to have been such a site. Falsework for New Eng-
land bridges was often built during low walter in the sum-
mer or placed on the ice in the wimer.

The Parker Truss

The claims of Parker's second bridge patent, no. 100,183,
awarded February 2, 1870, were clearly described and the
drawing was well presented (see figure 10). Three improve-
ments were claimed, First, minor changes in bridge lengths
could be accommodated by changing the slope of the
inclined end post or extending to top chord behind the first

11
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Figure 11, Fatens no. 3,527 awarded 1o
Caaleb and Thomas W Praw ie 844
shows an earfier wse of the curved rop
chird. The patent's claims related fo

Sfeatures for conrrolling the cavber af
[ the trugs, The Farker truss did not
irclude any feature described by the
Frates, Umited States Patent Office.

vertical web member, Second, the design of the top and baot-
tom connections of the web posts o the chords was new.
And third, the casting at the bottom of the end post simpli-
fied the connection joining the wp and bottom chords, The
use of cast iron and the simple connections probably came
from Parker's experience as a mechanical engineer.

The truss profile had advantages over both the bowstring and
paralle]l chord patterns. The web system of a bowsiring carried
litte or no load when the load was uniform, but the concen-
trated loads from heavy vehicles were very punishing as they
neared the ends where the web diagonals were the flattest. In
parallel chord bridges, the chord load is maximum at the cen-
ter. If the same material is used for the full length, much of it
is wasted near the ends. The curved top chord could not be
claimed as a feature, for it was in common use, An early
appearance was in patent 3,523 issued April 4, 1344, 10
Thomas W, and Caleb Pran, but even they did not claim it as a
feature (see figure 11). Mone of the patented features of the
Pratt had any bearing on the Parker truss, The trusses built by
Parker to his new design are easily identified, first by the pro-
file and then by the patented connection details that had not
been used elsewhere, Only five Parker-patent truss bridges
still exist or, more properly, one bridge and four sets of Parker
trusses, for the latter are without the original floor systems.
Dimensions and relevant data are given Table 1.7

The Morthfield, Vermont, trusses were built for the Vermont
Central railroad in 1870.% The exact location is not known,
but the oft-used photograph was taken by R. M. McIntosh,
a Morthfield photographer (see figure 12), Al some
unknown date, bul before 1907, it was converted to a road-

12

wiy bridge and carried Vine Street over the railroad tracks.
About 1990, the trusses were overhavled and carried a side-
walk next o the new Vine Street bridge (see figure 13).7

The other four bridges were built to carry roadways. The
bridge at Woodstock, Vermont, was built early in 1870 to
carry Elm Street over the Ottaugquechee River. This may be
the earliest Parker truss, for the contract was signed about
November 1, 1869, before the patent was granted.” Dou-
ble-intersection Warren trusses were later placed under the
trusses, and the whole structure was replaced about 1990
with the Parker trusses becoming decorations, mounted on
the sides of the new bridge 1w preserve a village landmark
(see figure 14).

The other three ane all in Massachuseits. Fitchburg’s Lower
Rollstone Street was ordered about August 1, 1870, and
erected in the fall, It was partially bypassed from 1909 w
1910 in a railroad-grade-crossing removal project and
abandoned in 1980 (see figure 15)." In Lawrence, the pri-
vately owned bridge of unknown date (but probably 1870)
crosses the Morth Canal to the Lower Pacific Mill. The
bridge is now carried by steel beams and timbers supported
by the canal walls and bents in the canal (see figure 16).
At Webster, the 1871 North Village Bridge has been reha-
bilitated and moved to a park where it carries a walkway.
The bridge offered a unique opportunity for siudy while
the trusses were lying on dunnage in a field and while it
was partially disassembled in a shop. A feature of this
bridge is the difference in length of the trusses, for one is
four feet shorter than the other so that the old abutments
could be used (see figure 17).
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Table 1

1 2 3 4 5 6 7 8 9 10
Woodstock 1E70 110 # 1o T 2 ] 1o o 1212 G-inch [
Fitchburg 1870 [§tiy 1" i e 230 9 o' 6" 12/12 B-inchl
Morthfield 1E70 103 100" - 230 9 96" 912 Q-inch [
Lawrence ? BR ¥ 112" 222" 185° 8 @0 12712 G-inch [
Webster 1871 —§ g 10" 130" 1206 7 7 M2 6B-inchl

1. Location * Approsimate

2. Date boilt t Calculated from scaling photograph

3. Length—overall the bottom chord to end of castings to the nearest  § The castings for the bonom-chord bracing indicate an original width of
fosn. Those al Woodstock amd Lawrence are approximste because the 20 fees. This was more than enough for a single track but not enough for

ends are hidden by the road. a double. Perhaps it carried a gauntlet track. The trusses camying a single
4. Truss depth—ocenter 1 center of chords 3t midspan trick of the Pennsylvania Radlroad over the Linde Juniata River were 14
5. Width—center to center of trusses, feet on center according to Maw and Dredge. Moderm Road and Bailway
fi. Radivs of wop chord to nearest fool, calculated from depths al center Bridges (London: Office of Engineering, 1872), 113,
amald endd of arc, & One truss is 69 foet and the other 65 feet. The abutments were not
7. Mumber of interior panels parallel because of the stream bed, and the flare was equal on both sides.
. Length of interior panels
9. Slope of end post (horizontal/vertical)
10 Rolled I-beam used for web post

THIE BRIDGE WAS ERECTED WlTHOUTASlHGLE IHTEHRUPTIDH TO THE PASSAGE OF TRAINS.

I ML Mo, Photograpler, Norhifield, Vi
H[-i"T'll 1]I Iiil. B8 A'] CEXTRE, In Iil T |l|'|:|;| 1 Pl AT CENTRE, L3-16 TN.
TN B, 3 w QUARTER, 7-16 * -
LENGTH l'.rF I'.l'q.EFT-“. 1] k‘l‘ [ 'Hrl:lrllﬂl i ur||.:|nl| r-ﬁ_hlhél wiber remwoviel of IuirJ.”L

Figure 12, Tearing the Versont Cenrral Rallway Co. bridge December 1870, The dimensions and details
match those of the bridge now at Northfield, Vermons, and, in absence of any evidence fo the contrary,
this bridge was moved to that fown. Mational Museam of Amerncan History, Smithsonian Instiituiion, §3- 16595,

13
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Figare 13. The Norhfteld bridge refirbished
and carrying the Vine Streer sidewalk over the
Failroad tracks, The vertical hangers between
the panel points, the double botom cherds, and
their single-bolt splices show clearly.

Fhoter by author, 1991,
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Figure 14, The srusses of the Elm Streer Bridge, Woodstock, Vermont, as they are foday—preserved as decorative
Searures on the bridge that replaced ther. Photo by author, 1995,

14
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Figure 15. Lower Rollsrone Strect. Fitchburg,
Mursachusetts. The cast-fron washers for the
ends af the web diagonals and the rather
short segments of the top chord can be seen
as well [botiom right) as the ormamental
castng that carried the fabricator's name.
Photo by author, 1945,

Figure 16, The bridge ar Lawrence,

Mussachusetts, supporied by timbers,
Photo by author, 1997,

Figure 17, Webster, Massachusetts, af ifs original
locarion, The short segmenits of the top chord,
bortomi-chord conrections, and splices are all

evidenr. Photo by suthor, 1997,

15
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Figure 18. Shows the three types of batiens or
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[ _/ chond side plates. Skeich by author.
angles at Fitchburg
intermupted for splice or web post
regular trusses and Fitchburg loeking up Woodsiock
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I'l" on center
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il—— heel casiing
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Figure 19. Bodtom chord splices and conmections

to the hoops that bear on the casting ar the
duitoim of the end posis. Sketch by author.

regular truss

hezavy tnass

The basic structure is the same for all: sloping endposts,
curved top chord, I-beam web posts, and the bottom chord
forming a loop around the endposts. The main members
are wrought iron with cast iron used only for the web-post
connections, the heel of the endpost, and beveled washers.
Two bridges with significant differences carried greater
loads and were referred to as “the heavy trusses™: Morth-
field, a railroad bridge, and Fitchburg, a wide roadway.

In these bridges, the 1op chord and endposts are inverted
troughs made of three plates and two angles. The chord is a
circular arc, and the corve of the side plates was probably
produced by passing the plate between two rolls whose
axes were not parallel.® The bottoms of the side plates are
connected by lacing bars (batiens at Woodstock, the oldest
of the survivors) to stiffen them under the compressive

16

loads and lacing each segment of the wop chord ends with
batten plates (see figure 18). The heavy trusses also have
angles at the bottoms of the side plates. Those at Fitchburg
are useless for they are not spliced, but those at Northfield
are integral parts of the chord. The lacing at Fitchburg
could have been niveted to the bottom angles, elirminating
the cost of bending the bars and reducing the cost of
assembly and riveting. Northfield was fabricated only a
few months after Fitchburg. Both splicing the bottom
angles and the better lacing arrangement at Northfield
show how engineers can improve designs in small ways.

The bottom chords of all trusses are six-inch bars whose
thickness varies from one bridge to the next. There are two
bars on the regular trusses and two pairs on the heavier
ones: the double bars of the heavier trusses are about an
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Figure 21. The bridge formerly ar Springfieid, Vermam, A rave view thar shows the frarsverse irusses thar carried the floor in wider trusses,
These rested on the Bottom chords next o the web posts and cantilever te carry sidewalks outiide the madway
From a stereograph in the collection of Robert M. Yogel.

bridge rested on rollers, but this provision for temperature
changes had long been ineffective as the rollers were
rusted solidly to the base.

The floor system of the wider roadway bridges was carmied
by shallow transverse trusses that rested on the bottom
chord next to a web post (see ligure 21). Joseph R,
Worcester stated that the chords and posts of these Pran
trusses were double angles with flal-bar diagonals with
single rivets at all joints.™ These were used at Fitchburg
and probably Lawrence because of the widths, but they
were replaced long ago. Webster is an example of a narrow
bridge with 9-inch |-beams that rest on the bottom chord
next to the web posts to which they are bolted.

18

Another floor system was wsed at both Vermont bridges.
Cross timbers rested on the bottom chord between the
panel points with a hanger rod at each timber carrying the
load to the top chord, These are threaded at both ends, The
upper end is supporled by a cast-iron washer bearing on
the horizontal plate of the top chord. An iron cross member
is tight under the bottom chord bars. Woodstock has three
hangers in each panel and MNorthfield two. Cross timbers
were also located next to each web post.

An old photograph of Woodstock shows two inverted U-
shaped iron members about 15 feet either side of the
bridge’s midpoint. These might have been an omamental
feature but, more probably, were meant o provide lateral
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Figure 21. The bridge formerly ar Springfieid, Vermam, A rave view thar shows the frarsverse irusses thar carried the floor in wider trusses,
These rested on the Bottom chords next o the web posts and cantilever te carry sidewalks outiide the madway
From a stereograph in the collection of Robert M. Yogel.

bridge rested on rollers, but this provision for temperature
changes had long been ineffective as the rollers were
rusted solidly to the base.

The floor system of the wider roadway bridges was carmied
by shallow transverse trusses that rested on the bottom
chord next to a web post (see ligure 21). Joseph R,
Worcester stated that the chords and posts of these Pran
trusses were double angles with flal-bar diagonals with
single rivets at all joints.™ These were used at Fitchburg
and probably Lawrence because of the widths, but they
were replaced long ago. Webster is an example of a narrow
bridge with 9-inch |-beams that rest on the bottom chord
next to the web posts to which they are bolted.

18

Another floor system was wsed at both Vermont bridges.
Cross timbers rested on the bottom chord between the
panel points with a hanger rod at each timber carrying the
load to the top chord, These are threaded at both ends, The
upper end is supporled by a cast-iron washer bearing on
the horizontal plate of the top chord. An iron cross member
is tight under the bottom chord bars. Woodstock has three
hangers in each panel and MNorthfield two. Cross timbers
were also located next to each web post.

An old photograph of Woodstock shows two inverted U-
shaped iron members about 15 feet either side of the
bridge’s midpoint. These might have been an omamental
feature but, more probably, were meant o provide lateral
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Figure 22, The ermomental casting, obviewsly an extra, thar National
Bridee and fron Works instelled on a few bridees, It alse protecrs the end
posr from vellcles. Woedstock, plemered here, and Firctbuerg kave them,
Courtesy of HAER Collection, Library of Congress, ¥T3-21, 803128,

bracing to the top chords. None have appeared on
photographs of other bridges.

The Morthfield bridge, built to carry a railroad, is the only
one with lateral bracing at the bottom chord. The rod *-
bracing is below the chord bars and fastens to iron castings at
each panel point, The castings have vertical projections that
fit against the inside of the bottom chords. Only a little of
these castings and those connecting the webs can be seen, but
it is probable that the latter are similar to those at Fitchburg.

Comments

The Parker truss is a good design for the period, better than
many used by competitors. Material was used efficiently as

shown by the cast-iron connections and sloping end post.
The proportions of truss depth to span and the panel
lengths are similar to those chosen for many years after
Parker's design. The weakness of the design is in the con-
nections. Only a single bolt was used to connect the web
members o the cords and o splice the bottom chord seg-
ments, with the latter being severely overloaded, No fail-
ures of the Parker truss are known, but the patented fea-
tures limited the truss 1w moderate spans, probably about
150 feet. Several improvements were made during the brief
period when the five survivors were fabricated. The bottom
chord splices at Woodstock, the first built, were not coordi-
nated with the truss connections, and several appear to
have required alterations. This problem was avoided in
later trusses, and at Webster (the last of the survivors) the
splice locations appear carefully planned. All four angles
of Northfield's wp chord carried load. Also the lacing used
less material and was much less expensive to fabricate than
at Fitchburg. Little changes like these reduced the labor
cost and are evidence of close attention to business,

The design attracted no attention in the 19th century. [t was
ignored in contemporary textbooks and reference volumes
such as those by Boller. Shreve, Waddell, and Viose. No
entries appear in the General Index volumes from 1878 to
1899 of Engineering News. The omission by Vose is strik-
ing because he taught at Bowdoin College, not far away at
Brunswick, Maine. On page 208 he wrote, “an examination
of the Bowstring Girder suggests a modification of the
truss with parallel chords; viz. the arching of the top
chord.” Parker had already done this! Parker's name did
not appear 25 years later, and the carliest mention found by
the author is in 1916.7

What is today called the Parker truss uses the inclined end-
post, which Parker claimed and appears to have introduced
in addition to the curved top chord. The truss profile has
been used for trusses up to 200 feet and the version with
sub-divided panels, called the Pennsylvania truss, for
major spans up to 500 feet. or more. Probably no other
carly design has five surviving examples so that compari-
son can be made and improvements in details studied. But
survivors also raise a question; why are the trusses all from
the early, introductory period (four built 1870 and one the
next yvear) when the company was active until 18767 Was
the design not as good as we think? Were the purchasers
afraid to try something new? Were the other styles more
cconomical? Whatever the reason, bridge students are for-
tunate that the bridges still exist. Charles Parker deserves
to have his name preserved in association with the truss
profile that he initiared.
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