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. HISTORIC AMERICAN BUILDING RECORD

John Bright No. 1 Iron Bridge

HAER No. OH-44

Location: Havenport Road (Township Route 26%) over Poplar
Creek 3 miles northeast of Carroll Liberty
Township, Fairfield County, Ohio

UTM Coordinates: 17/356720/4909940

Date of _
Construction: 1884-5

Present Owner: County of Fairfield (Board of Commissioners)
County Courthouse
Main Street
Lancaster, Ohio

Present Use: Vehicular traffic

Significance: The John Bright No. 1 Iron Bridge was built by the

Hocking Valley Bridge Works (HVBW) of Lancaster,

. Ohio, probably in 1884-5. It is one of a
relatively small number of surviving bridges to
have been built by this local firm. The
suspension truss design is very unusual, and is
only known to have been used in a few bridges in
Ohio by three bridge builders. There are some
gsimilarities in this bridge to several patented
designs, but it most closely resembles Archibald
MeGuffie's 1861 patent for "Improvement in

Construction of Bridges.™" The bridge is very
gimilar in design to the nearby John Bright Ho. 2
Covered Bridge (see HAER No. OH-45). The bridge
was listed on the National Register of Historic

Places in 1978.

Report
prrepared by: Frances A, Jones
Project Historian
Ohio Historic Bridge Recording Project
. Summer 1986
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A contract for the building of this bridge has not been found, dut it
has been suggested that a number of references in the {ommissioners’
Journals for dates in 1884 and 1885, all referring to the Smith Mill
Bridge in Liberty Township, are for this iren bridge. There was a Smith
Mill by Poplar Creek, hence the name Smith Mill Bridge. Augustus
Borneman was paid $1000 for the Smith Mill Bridge in June 1884, and in

July he was paid a further $400. In January 1885 he received §520

making a total of $1920 - a high price for 1885.%

As with the John Bright No. 2 Covered Bridge, which pre-dates No. 1 by
about three years, there was, according to the Commissioners Journals a
covered combination truss bridge on this gite, prior to the building of
the metal bridge. That bridge stood from 1876 to 1884. As with the
predecessor to the covered bridge no reason is given for the need to
replace it, but perhaps it is relevant that 1884 was a year in which

flooding was a problem in that area.

Structurally the bridge is almeat exactly the same as the John Bright

No. 2 Covered Bridge, but it is constructed entirely in iron. However,
the iron bridge has no secondary strengthening as in the wooden arch of
the covered bridge, and is virtually unchanged. The vertical end posts

bear ornamental urns, and there is a plaque on the nothern portal
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stating that the bridge was built by the Hocking Valley Bridge Works,

which was owned by Augustus Borneman.

Some of the structural differences between this and the covered bridge
are due to the fact that a different material was used. In this
strueture the vertical posts are six inch channels joined together by
diagcnal lacing. The end posts also are made of channels, linked this
time by a plate. The upper chord is comnstructed in the same way, and
the suspension chain hangs down between the vertical posts, although it
is made of flat eye-bars instead of the square rods used at the covered
bridge. The plates are riveted to the channels in the end posts and
upper chord, but otherwise pins were used for all structural comnections
in this bridge, as they were on the covered bridge. There is horizontal
diagonal bracing between panels in the plane of the upper chord, and of
the deck, but tension rings are not used here as they are on John Bright
No. 2. 1Instead, two diagonals simply cross each other but each one is
itgelf made up of two rods. These have threads on their inner ends and
are linked by a gleeve nut. This bridge has an overall length of 90

feet and the deck is 15 feet wide.

It has been suggested that the design of the John Bright Bridges,
considered unusual, was derived from an 1875 bridge patent by William
Black {US patent No. 166,960 dated 24 August 1875, see data page 11).
Black was inecidently a former partner of HBVW'e owner, Augustus Borneman

(see below).2 His patent is similar in appearance to the John Bright
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Bridges, although other patents, more closely resembling the John Bright
Bridges exist. It has ineclined (not vertical) end posts, and a
suspension chain of eye barse, called a catenarian tension-arc by Black.
The posts and upper chord are again buithup of iron channels and
plates. Posts are set between the upper chord end the are to, according
to the patent, "communicate the strain at right angles,or neerly so, to
the tension-sre . . . at the point of contact therewith.” Black claims
various elements of the design as being his invention. These connection
details, and the method of suspending the deck, are different to those
used by Borneman. He emphasizes the use of a specially designed cap to
join the ends of the upper chords to the posts, and also to proteet that
joint. This is not used on the Bright bridges. 1In the John Bright Iron
Bridge the upper chord sits over the end post (it also projects beyond
it, but the projection is merely decorative, not structural). The
bottom chord is connected to the end post by a pin connecticn and is
composed of eye-bars. That connection is covered by two separate cast
iron plates: one is attached to the under side of the upper chord
projection, while the other is & plaque bearing the name of the Hocking
Velley Bridge Works, and blocks off the end of the upper chord. The

ornamental urn is set on a third cast iron plate.

However, two similar truss patents have been noted which more closely

3

resemble the John Bright Bridges. One is W. 0. Douglas' "Improvement
in Truss-Bridges"” (US patent No. 202,526 dated 16 April 1878, see data

rege 14). It is a lenticular truss, with the design making use of two
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chords, one in compression and one in tension joined together at the
extremities. The chords can be hipped or parabolic, but in all cases
the two are bound together by verticel posts and diagonals. Deck Beams,
which support the roadway, run laterally from panel point to panel
point, and is supported by vertical hangers suspended from the bettom
chord. The design is visually not dissimilar to that of the Bright
bridges, although the upper chord is a curved member. The other patent
is Archibald McGuffie's "Improvement in Construction of Bridges" (US
patent No. 3%,954 dated December 1861l). MeGuffie's design is almost
identical to the John Bright bridges. A suspension chain consisting of
lengths of double eye-bars with the ends welded together by Jjoint
blocks. The joint blocks (the'points where braces, suspension rods
supporting the deck, and vertical posts all meet on the line of the
sﬁspension chain) consist of large pins inserted through the 1links.
This chain is suspended from the upper chord. The ends of the chain are
stirrupe with screw threads at the ends, which pass through the upper
chord and are held there by nuts. The upper chord is of "a sectional
tubular cast-iron". Diagonal braces run from the upper chord to the
joint blocks, the connection with the chord being at the next panel

point along from the one where the brace starts.

It is explained in MeGuffie's patent that:

By combining the chord posts anéd braces with the
catenary series of links in the manner above
described to truss the links in the true
catenary line, the tendency of any one part of
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the girder to sink more than another is prevented, for if a
load (it is stated) rests at one point, the weight of the whole
truss is tending to operate against it and counteract the
tendency to depression at that point.4

THE HOCKING VALLEY BRIDGE WORKS, Augustus Borneman and Benjamin Dum

The Hocking Valley Bridge Works was started by Augustus Borneman, a
Prussian immigrant. He is listed as being 35 years old in the 1880
census for Fairfield Coun’t:y.‘5 In July 1876 he is mentioned in the
Fairfield County Commissioners Journals as being a partner in the firm
of Black and Borneman (or Black Borneman & Co.).6 Within two years of
this entry Borneman was working on his own. Little is known of his
partner, William Black, who seems to have been the son of an Irish
immigrant who emigrated to America in 1790.7 Black died in 1887, and
although he did patent at least one bridge design used after their
partnership by Borneman (see p %), his name seems to have been guickly

eclipsed by that of his partner.

The firm of Augustus Berneman and Sons began building bridges in about
1880, and the Hocking Valley Bridge Works (HVBW) began operating in
1881.8 An entry dated 27 June 1884 appears for the company in the
Fairfield County Individual Partnership and Traders Records,
necessitated by "An Act Requiring Individual and Partnership Traders to
Record their Names" which was passed on 10 April 1884, several years
after the establishemnt of the Bridge Works. It is stated in the
records that "Augustus Borneman" was "carrying on a Manufacturing

Business" know as the Hocking Valley Bridge
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Works. The only owner or partner listed is Rorneman himself. The Works

had no connection with the Hocking Valley Manufacturing Company which

was operaling in the came area of Lancaster during the same period.

Borneman died on 23 March 1889, and his widow, Mary, sold the HVBW to
Benjamin Dum. Dum was born in Amanda Township, Fairfield County on 16
March 1845. He went to school in the township and in Lancaster, and
taught aschool for eight years before farming full-time. In 1877 he
became deputy auditor for the County Commissioners of Fairfield County,
becoming auditor in 1885. Four years later he tock over Hocking Valley
Bridge Works, which, by 1901 was said t¢ be manufacturing bridges as

well as architectural and prison iron work.

The Bridge Works was located on a piece of land known as Lot 300 (or 014
Lot 10%3) in Lancaster on the corner of High and Canal Streets., Borneman
had bought Lot 300 on 1 November 1882 from William B. Pearce and his
wife for $800.9 Seven years later Dum paid Borneman's widow $3000 for
the site, which presumably included buildings and equipment.lo On 2
January 1907 Dum declared to be bankruptcy in the Distriet Court of the
United States for the Southern BPistrict in tho. His real estate was to
be s0ld at auction on May 27 of the same year. It was necessary for the

real estate to be advertised in the local paper (the lancaster Gazette)

“prior to the auction. In both the deed book in which the notice of
bankruptey is recorded,ll and in the newspaper,lz the contents of

the HVBW are listed. The Gazette's list is as follows:
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Twenty horse power Bessemer gas engine; '"18" lathe by 72", with
tapper attachment and one set lathe dogs; one power hack saw;
one grindstone, complete; one double wheel emery grinder,
complete; one blower; one bolt and nut cutter, taps and dies;
one punch and sheers; one power drill press; shafting and
pulleys; belting and two anvils; blacksmith tools; erection
tools; five cranes; one angle former., Appraized at $1,952.00.
Also material for iron structural work, consisting principally
of "I" beams, channels, angles, plates, bars and rods, platform
scaleg, office desk, drafting table, copying press, scrap iron
and many other minor articles used in and about the manufacture
of bridges and other iron structural work. All being in and
constituting & part of the personal property used in the said
The Hocking Valley Bridge Works.

John Jog. and Wm. H. Dum (sons?) bid $3714 for the site, and it was sold
to them for that price. John Jos. and William H. Dum sold the site only
four years later, however, to Moris Mogilewsky and J. Werlinsky for the

135 No list of contents is given in the 1911 sale, and as

sum of $1250.
the price had dropped considerably it would appear that the Bridge Works
was no longer operational, or that it was at least failing badly. The
Sanborn Insurance Maps for Lancaster for the late nineteenth/early
twentieth century show that the company expanded only slightly during
its lif‘e.14 It acquired one or two additional workshops in the

grounds between 1884 and 1899, and on the 1904 map the main building

appears %o have been extended. It must always have been a small -

company, however (it was never listed in the directory Iron and Steel

Works of the US for example), and it states on the 1904 map that it had

only seven employees. It last appears in 1910, which would suggest that
John Jos. and Wm. H. Dum did continue to run the Bridge Works, although
the map information could perhaps have been out-of-date. The site is

marked as being a junk yard on later maps.
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NOTES

1 Interview with Miriam Wood (Secretary, Southern
Ohio Covered Bridge Association) Columbus, Ohio, 17 June 1986.

2 Ibid.

3 William Chamberlain as reported by Robert M.
Vogel, Editor's Note to "The John Bright Bridges,” by Miriam Wood,
Society for Industrial Archaeology Newsletter vol. 8 no. 1 & 2 (January
& March 1979): 8.

4 Engineering News (14 July 1883): 326.

5 Lancaster {4th Ward), Fairfield County, Ohio,
Census (1880): B p. 30 line 35.

6 Interview, Miriam Wood, 17 June 1086.

7 S. J. Clarke, A Biographical Record of Fairfield

County, Ohio (New York 1902}, p. 53.

8 A. A. Graham, History of Fairfield and Perry
Counties (Chicago: W. H. Beers and Co., 1983).

9 Fairfield County, 0Ohio, Deed Book (1 November
1882) vol. 50, pp. 422-3.

10 Fairfield County, Deed Book vol. 64, p. 407.

11 Fairfield County, Deed Book vel 110, p. 121,

12 Lancaster Gazette vol. 82 no. 20, Thursday, 16 May 1907, sec.
2, p. 8, col. 3.

13 Fairfield County, Deed Book vol. 121, p. 356.

14 Sanborn Fire Tnsurance Map (Sanborn Map & Publishing Company

Ltd, New York).
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PATENT OFFICE.

WILLIAM M. BLACK, OF LANCASTER, ONIO.

IMPROVEMENT IN TRUSS-BRIOGES.

Specification forming part of Lotters Natent No. 166,960, datvd Angust 24, 1570; appiloation fled
July 17, 155, ’

To all wchow it may concern:

Bu it known that I, WiLLiayx M. BLack,
wf Lancaster, in the eonuty of Fairficld and
State of Olio, bave invenbed certain new and
nselitl lmproveiments in Bridges; and 1o
lierehy deelure that the following is a full,
elear, and exact deseription thereof, whicl
will enahle others skilled in the vt to which
it pertiaing to make and use the sne, refer.
ence buing had to the accompanying draw.
ing, aud to the letters of reference marked
thercon, which forn a part of this speeiliea.
tion.

The object of the invention is to soconstrnet
a tenss-hridge that the strain resulting from
a Lirden on the roadway may be connnuni.
cated to the main tensile member of the truss
at right angles at the point of coutaet there.
witl, and simnltanrously at different points,
whereby the strmiin may be distribnted pro-
portionately thronghout said member,

This objeet is eftected by the peculiav con.
struction and armugemeut of a truss, com.
posed of anupper chonl and a catewrian ten.
sion -are, together with radial compmession.
posts and diagonal tension-bars, in combina.
tion with a suspended lower chiord, to which is
attiucled the readway,

Tle inventiou slso consists in the jeculinr
constretion of the entenurian tension-are anl
of u cap nsed to join the truss with the i
elined end main posts, and also in the manner
of suspeiding the lower chord,

In the accompanying drawing, Figure 1 is
a side elevatiou of the hvidge. Fig, Il is a
pian view of Lie calenueiun lensionare.  Fig.
[11 is aplan view ol the lower cherd. Fig. 1V
is a trausverse section view of the npper chord
uon the line xr. Fig, ¥is a view of the cap
detachel

The chord A is wade of iron or steel, in the
form of plate and channel-Lar, or in auy other
suitable form. € is a catenarian tension-ure,
or the arc of @ circle, vntting the points K,
aud, at its greatest defection from the ehord
A, entting a point frow three-fourths to seven.
tenths of the distance from the center.of tho
chonl A tothe center of the chonl E. Thelen-
pivi-areC is composed of seetions or sets ofeve.
hars of svitahle equal lengths, convected hy

DLolts and Litch. plates D, hercinafter izore fully

deseribed, and isjoined to thechord A by bolts,
or inany snitable manner,  This tension-are
i% ths ngein tenstle meaber of the bhridge, sl
the bridge iy xo constroctel that ite other
parts tollow this member freely without the
nsnal resulting struin from eontraction and
expinsion,  The posts Loare made of icon or
steel, in the form of date aml channel-bar, or
in any other snitalde torm, with an eye at
each eid, being joited to thechard A by Tades,
aml to the tasion -are C by holts and the
hiteh-plates 1L These postd may be placeld
at right angles to the tensionare € nt the point
ol contiet therewith, wherchy they arve pudinl
From the eentrer ol the cirele, of which the ten-
SIon-nre is b party or they may e so pliead
that the points of contact af any post (exeept
the eentral one) with the tension-are € and
the ehend A are cognidistant Trom the neasrest
puint K; o they nny he sophived that their
points ot contaet with the eharnd A divildle waid
chord inte equitl sectivms, the posts inall cases
retaining the e position on the arcC, Any
ot these arvangements ul' the posts L Las the
eflect to comnimdeate the strain at right
itgles, or nearly so, to the tensionare € ot
the point of eontaet therewith, wherehy tho
strain is distribnted ¢gually bhetween the mem-
bers contneeted by the hitehplates 1 Ordi-
naey tensiotbites T extend from the janetion
ol the posts 1 with the tession-are U, dingo-
nitlly to the jumetion ol the next correspomd-

| ing pust Liwith tho chord A, or to the junction

of the secend corresponding post L with the
chonl A at pleasure, Tliese tension-lars nre
Joined to the are € by w siugie hulb poassing
through tho hiteh.plate 1), sets of eyc-hars p
in the are €, and the bars H, und to the chord
A by a single Lolt passing throngl the ¢hord
A, the posts L, and the lius 1L Theinclined
end nrain posts 13 are made of steel oriron, in
the lerm ot pate and channel-bar, or in any
suitable Torm, and may be jeined to the chord
A in any convenient munnery bot it is tho
purpese to join them by means of the eap J,
Lercinafter more lnlly deseribed.  Theso posts
are ronnded at the lower end, and are set in
cust-iron sboes, one vr Loth of the shoes be-
ing placed on onldinary friction-rollers.

%i‘he chord E is wade of scctions or sets of
eye hars of suitally equal length, the several

1 TIRON BRIDGE




recticns being noited Ty bolts and hitelejdntes
o The elord 1oix joined tocthe prosts 13 1y
Balvs, wr io oy suitable nonner, The el
Wiy i ntGielied to the elioad I Ty any conven:
went methed, The ehoed Fis suspendimd ta the
tenxineare C Ly nenns al the baes G, twa
sels of hars heing atinehed to the st poitt
of hiteh-plate I by lolts, The 1w sets of
Tres 43, whinel gre goined to nay paint op jdate
F, nre nnule to diverge, so that the pppasite
nngles, forasl by these gets of ngrs minl e
chonl E, niv epml, we ptaetienlly so, The nie
wef af these barx is jomel to the first righd.
Baiend Ritelepdate 13 i the tensionaee G, il
tlar otloer to the tiest left lomd ane, 1 single
bBoll gasaige torongle the hitelpdate iy the
post Lo the leres G

Yot thae Jeseths af the several see
tinns of the tlogsl 15 toay be s gaveriasd wind
varicd ws tooshe e apposite ngles, fowed
By 1T sets o saspension: s Gt the el
Eonlwans previsely vl Hy this anasmer of
anxpending therbon] Hnesteainot o bnrdenat
nny point ar dite ¥ an the ehonl B ixdivided
aml comnuuiented tac the tennio e £t
tweesepaasite points instesul of one, isin e
cise bl vertieal siespaetsinn-barss The jdag of
pispedine the rdwny obwvintes 1he neees.
sty of henvy pasts extending the entiee dis
tittiee trom the nppet chord to the lawer chiard,

The vaje b,y slown in Fig Vs nenhe of
enstirow fica single pieee, aml is iotesnded nat
only ta ninte the elond A and e asin postes
B, it nlso to proteet the jaint fron e weathe
er. Pl laswer part o this deviee, s shown
in Fig Veosun! the aecompuinying fransyersse
secting view, is naide witly o stod ae watde e
projret iuto the eml oCthe halhoy post 15, 0l
# recess ited to reevive the emt pt sail past,
thins trwdy uniting the'eagcaml the guest, The
mildle pugt of the deviee s salivl, o upper
piet s envity tded te receive the romud-
e end ot the eonl L, torndinyg therewith o
Kuneh!vcpant, A single Iinlt passes ol
the vupod, the ehiord A, the areCoaml The bivrs
H, thus seenving the severn] jmrts,

The hitelepdites 82 are mnde of wronght.
irmg o steelgamd are semicirenlar in torn,
the boltdudes thevein being wrngal in the
circninterener vl ¢ circle conlorming with the
shiie of the plate.  The posts Land the bars

JOHN BRIGHT NO. 1 IRON
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148,980

G only are eonnceted with te hitel plates 1
Iy the lower halt, By 1 arrnsennent the
Iade BY B s teandeney fo gualize Ve steain
o the members of tla Taidge secinned by
the other Tudes, (e plate toning npew e
lawer budt, to acconammdate iselt to the in
equality of =train, Greater strenzth s alsn
ohtained by laving 1he strain oo any o the

dints e the wee O oalivided betwern three

Lalts, fnstened of Juingg eavrvied Ty sinesde ane,
=M additiomal aadvamiage is seenred iy the
faet that the straig picany ot these hodts is in
tan twa diveetions, wlereas with w sinshes halt
there wonbl e straia g oat legst tony dipee.
tinns,

hi uriler to betier nderstined the synet
rical relations ot the qaets of this Taidoe, it
st L natieed that the clioed 1is alwavs
copgesed ol o ol mnaler of seetioaes, nd
expecds the elmrd Xin length by tlie Lensth
\nr wveriage length, iCthe sections in tbhe chord

Salitlery of ane b these seetions, There is
nlsacalways one st sectian i Ve are © tlam
in the ehond B The baelination af the ead
miiu posts 1S is theretionr, govierned by the v
rving diflerener in length of il el A and
the ehocd E,owmd e nmter v seetios in the
elard 15 nenliates thwe rebitians of the veacnn.
der af the laid;ze,

I clitur ity invention—

oI comdination with o enfenarien (e
sicare, e apper el endial e pression.
past =, sl disgteanl tension-lars, sitbstiial-
Iy as shiown, el Bor the arpaesae speeitied,

3 The catenarian teissyogire UL ciangasind
of seetions or sefs o eyve-taes, naibsl by the
hiteli-plides. Dy substantially as shown, il
for 1l purpuese <pereitled,

Jo Hcewbinaten witlon satesievian tension:
re e emlmaiacpost s, 0 lawer chord, sispeanl-
ol hiy sets af diverging Jars, snlistintially as
slew il For the parpace speeifiel,

4 The ewqold, sabstantially ax shown, aml
lur the purpose specitiod,

In testimony that 1 eliaim the Boegoing as
my wown invention Fafix oy signatore in joes:
enee ol two withesses.

WM. M. BLACK,
Wilhesses
GrorGge W, lRoCK,
MWL AUTCHELL,

BRIDGE
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Truss-Bridge.
No.166,960. Patented Aug. 24,1875,
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IMPROVEMENT IN CONSTRUCTION OF BRIDGES.

Kpwvitication forpiing el of Laettors Patent No, 3,83 £, daled Devemlaer 15, 39050,

To el wehoonn it nivgr rodtrera:

it Kvnomon then 1 M Mevie prig,
of Rochester, in the eonuty of Monmroe anul
Nute af New York, bavee invental g mew aml
n~cfnl fpravemsst i Que Constretion of
briddgess aned Tilodbere by deelare that the fal-
Iowing isa (oll elear samlesmeUdiseription of
the sanee, referenee eing el to tne inex et
Hrenswings, making a park of this speciliention,
i whirh -

Fignme 1 isa sl sartiomal view of my in-
ventiom, taken i vthe e e, Fig o e &
wtrinsverse virtieal seetiom nf the same,
tmken inhe limey oy, I Fig G detached
and rnlirger] lingitnedinal section of nne of
the juints peertaining i the s Fig 4,0
detaelenl view v o pertinnel D bhracing per.
Liming b bhae s Fig, O, a0 TRInsverse see-
tiom oof Fig 3 aken g thae liae 22,

Sinikn
speanling parts in the several fignres,

This invention rekites toan improvizent
in that ehess of Drishoes in whicl the snspen.
sion ami arell heidges are o binel,

To emdle Thase skilled in the art to fully
mderstiul wml eonstrnet my invention, |
will procadd woaleseribe i1, .

NN represent thee two abatimats of the
Drindeees, amd 1313 ane two arelies, the ends of
which vt oot healatments AL\, one it eiteh
sitldes "The avehes 181 are formedinseetions,
each section o Deing o straight metn] (b,
the ends of which are fithalog jouds b, which
are simple angulie wetal hemls pravinled
with temas vl shunbders o, the emls of
the 1ube< o fHting v the benons ¢ nd abnl-
Hing ngainst the sboailders o as shown elearly
in Fie 30 The shonblers o have s micer or
Develel puesitionn, = that wlien tlng sections
are conneetan] Lgetine they Torm arehes, s
shown elearly in Fie 1,

Fle joints &, by whivh the seelions 1 are
coteeted toezel e, Torm e nvedinmg for e
meting 1he suspensiom-rmds o the arehes
nl .|l-n for connecting teral ~.l.|3~llwrt\lu
The Jointsblavesnd aroads passing througl
them trapsyersely, il tin the ¢inls ul'lln. rmls
e the npper cinls of Torked snspensinn-rods
are attuched. Tl lower euds of the rods ¢
pass throngh the cmls of sleepers 12, whiel
suppart the flogring of the bridgeor the mils K

clter= of nferenee ilienle garres |-

Litiel thereon, provildad the sbruetiaee he itsiad
as o rnbval-bridge, The Lowee ends of 1he
poals U are serirel tabars o on wliiele the
emls of Ve sheepers 1ot and said bars
F e hraesd or pefiined dy propiee pusitinn
Ly menns o reds 1, whielh pass sonml the
Tanes Foat eielead ke Tinks, the ¢nad nndsd
heing serenved in the abatments v\, as
shownat £im Fig, |,

The it 1 aned jointsfoue braewd byaliag-
ol or evoss nels ¢, asshowwo in Fig. 1

1 vepreseuts rols which ame forked sl
ll.l\(- their lower ends conneenal o the roils

, which pass thvanghihe jointsb Ll nxds
ll form =uppnrts far lengitudingd and lori-
zontal hares 1L which are ranmeeted by eross-
hars bl diagonal reds &0 e Taoes 11 J
aml vids 7 o o Dsemiigg AL 10 prevent any
Literat movement nf the arehes 15 13,

When the briddge is designed for railvoad
purposes, the transverse slecpers 1 may be
of cast or wronglt iy, aml the lngitndinal
sleepers I nuey he of e sionre material, the
Iatter being grovveld longitinbually tarevive
the rails 15, whickh shonhd pest om winnlen
strips j, or other nietertil, in order 1o allow
the rails tn yickd or give toa certain rxtent,
For vuilvond-bridues it wonld be preferable
1o have all the unerials ol metal,in order 1o
enapl

Iy ful ming or constrineting thoe gapches B
asshown muldesribed =t witof Tnbakr sees
tions o, fittel o juinls H—the setions aml
Joints may be msdify sinl =uongly edjnsted
together, so a% (o Taom ekt aned Liem cone-
neetions, s the ends of the 1nhes o may be
turned to form perfeet joints,

tlaving s dieseribal my invention, what
1 chivim as new il desire (o semre by Listters
aten, is—

The combinational (he angnlar tenppned
Lheads & with the tobolar arch-=ections o, in
the anner hervin show nadileseritnmb

The arvangemerd, wilh the beasds b ol
seetioms o, of e roeds o, forkel rods Cosleep-
ers D, s 1 rsls 6o Hoand bars §, nx
e =hown and deseriluat,
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