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EDWARD HAMILTON, OF OHIGAGO TLLIN ms ASSIGNOP 0 HI\ISI‘LF AND
' MATTHEW D. RAPP, OF SAME PLACE.

Letters'Pfgteni No. 78,20 dated MQJ 28, 1868 ; : a;t.rtedated ﬂfay;Q,; 1868 |
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IMPROV?‘U BRIDGE.
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TO ALL WHOM IT MAY CONCERN:

Be it known that I, EDwaRD Haminrox, of the city of Chicago, in the coantv of Cook and State of I“l-
nois, have invented a new and useful I'nplovcmnnt in the Constraction of Bridges; and T do hel cby (ieclaae tha,t“

the following is a full, clear, and exact description of the same, reference being had to the 'Lccempanymg drasy-
ings, maknw a part of this al}oclf"mtwn In which— - |

Figure 1 is a section of chord, with-the front plate left off, showing the bracing. .
I‘m‘ure 2 is an end view, showing roadway and f{}ou-path or snlewal |

Flﬂ'dle 3 is a plan or top view, mnh a. portion of the cap and superstwctme for ra duay, a- part bemn- cut
away to show the top of the chords and the bracing more distinctly.

Figure 4 is a perspective view of a poltmn of a draw-bridge. -
Similar letters of reference in the several figures indicate cmmspondmn‘ parts in the drawings.
‘The nature of my invention consists in'so constructing a bridge of iron, or wood and iron, as to combme,

‘with lightness, great qtre"]gth and t]ula,blhty " o do this I construct my chmds ml;h a . comblnatlon of thin, = -
but ‘wide sheets of metal, iron, or steel, with wood or iron bracing between the sheets to prevent them from bulg-

ing or buckling, so as to mar or destrﬂy their power of resistance ‘to great pressure. These sheets of metal are
put in ndfrewa,ys, as shown in the drawings clearly at A. If wood bmcmn‘ is used in the chords to p1event the
bulging or buckling of the metallic ,.':.:}}1ec*1:'=.;i.jr it should be put in so close or thick as to prevent the same, and thls_'
ean “be done 30 28 to add lightness with economy of construction and great strength to the structure.

A model bridge constructed by me for the purpose of testing this principle, about ﬁve feet long, and Wﬁlgh-
ing th:rty—seven and a half pounds only, _stood a test, under pressure, of over twenty tons. |

Tt should also be stated that if wood is used in the shords, the top and bottom should be covered with metal,
to shut out the atmosphere, to prevent the wood from rotting, and add durability to the structure, ag it is awell-.
known fact that if the wood can be kept from contact with the air and atmospheric changes, 1t will retain its
soundness for a great length of time, and, in fact, become almost as durable as iron. ' | S

The great object I hme 1n view-1s fo so use the metal sheets in such 2 manner edgeways as to obtam the

greatest force of resistance to pressure which the metal is capable of standing, and at the same time secure the

| dulabﬂlty of the bridge, llcrhtness of structure, and economy in mode of constructlon. o -

To enable others Skllled in the grt 1 will now proceed to describemy invention, and its made of constructmn N

It will, however, be-clearly understood from the foregoing, and the drawi ings, that the principles evolved in
my plan of construction could and might be applied to many distinct forms of bmldmg - Hor draw-brldges and
many other structures the plates should be widest in the centre, or so as to stand the greatest strain where it
18 mechamcally shown to need or require it. "

This principle may also be applied to streamers, girders, and t1mbe1s of great lenn-th used to support
heavy structures, as shown in the chords of the drawings. | o

A A are the sheets of metal used in the chords or glrders, sultably braced by means of Wood or iron betiveen
the sheets of metal A, and firmiy-held together by means of bolts and straps. This bracing of wood oriron on -
the inside, and between the sheets of metal A and the straps, G, on the outside, should be 50 constructed and-
formed as to prevent bulging or buckhng of the sheets A. T]lIS feature, in combination with the angle-irons at,
‘top and bottom of the chord, is the one upon which I predicate the importance and value of my mventmn, in
connection, however, with the fact of multiplymg the divisions in the chord to any extent desired to obtain the
strength required for the structure. I am aware that setting sheets or plates of iron on edge to form chords or
bridge-girders is not new, but the filling and bracing, as clemly indicated by the drawings, tngether with the
division of the chords a;md multiplicity of parts for addmg strength to the structure, are distinctive features of
- novelty.and great utility.

B is the bracing between the sheets of‘ metal A, and ma.y be of woad iron, or steel and 1s r'equlred to be
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g0 well or closely fitted in as to prevent bucklmn' of the sheﬂts C are Llaekets for the suppmt of foot pathsor = o

.. .sidewalks upon each side of the br idge, and may be made or constructed in any suitable manner for the purpose
~intended. D I) are the anwle-lrons or plates of metal at top and bottom of the girder or’ chmd K ire thecross 1

. or later al timbers for br acing the ehords, and forming the base for the super strucfure oz roadway.  I' are the

- eross-rods,: holdmg the same fogether:crossways.. I"' are the cross-timbers or an n-le-bmcmg to strengthen and = ' = =
- gupport the structure. G are. plates of metal on the outside, through which pass the bolts, fastenmg together -~ 7
-+ the parts of the girder or chord. :H are the bolts referred to. . The straps G mlght be made anglmw as shown: R
-at ’'in red lines, to brace and strengthen the chord, and prevent buckling of ‘the outside sheets. R
o It will be seen that the chords shown in the drawings have three sheets of metal, one on each sule and one -l
. .in the centre, forming the thickness of the chord or girder. ~The great strength of these pla.tes, combined with-. . - - . _
- bracing and bolts, as shown, is fully demonstl ated by tests, while ' its sreat mmphclty, ecﬁnomy, and lwhtnessf o
. ;of structure can hardly fa.ll to. commend it to the favorable attention of builders. | | | '

It is well understood that the wider a plece of timber is, (and the fact holds. gﬂod in metals,) the more welght

s =1t mli sustain.  To prove whwh fact, take a piece of timber, twelve by twelve, mches, andigaw it into threewmch
i :p..ank and put the plank one on top of the other edgemse, anrl keep them in position, and - you have & narch
- .stronger beam than the timber was in its 011g1m1 state ;- and this idea, practicallyapplied to the: construction of
N ;brldges, beams; sills, girders, trusses, rafters, and: all othel means fDl sustammn‘ gteat Welght I 1‘9#&1'(1 as bemn" e
N the correct principle to adapt therefor. S R o o AERRRRES
- It will be seen that I take thln sheets of iron or steel plate, nf a *mtable mdth and lenﬁ-th f’m the servic,ef S
NS requn ed.  These plates.are set up in the angle-nﬁn at the bottom of the chord or girder, the bracing is set-up,
. being of the proper thickness, and another sheet of metal is set up on the othier side; another row af bracing is -~
- then applied; and then another sheet of metal, and’so on tlll the required thickness and. strength are. o'bta,med i
.- always commencing and closing with the sheet of metal on the, outside. ':The top is then ‘put on, and the chord - =
~securely bolted together; the bridge is' then: fmme& in any mode of construction desired, the top and bottom |
. plates thus proteccing the inner bracing from the atmosphere. Thus it Wwill ' be seen: that I have no strain on.
- the parts other than their own weight, and I secure the most perfect and equal expansion and contraction of
 the metal without i injuring or siraining the fibre or the parts. And this point is of great and acknowledged'f o
. importance in the construction of brzdn-es.= The absence of this prmmple is a serious: objectmn to bridges built
.. on the fruss plan.  All timber in my bndge, when used at all is perfectly secmed fmm rot or decay by reason - SR
. 'of the protection afforded from the atmosphere as stated. S

.+ From the foregoing description, and an exammatmn of' the dmwmws, the use, structure, and apm ation will SR
be readﬂy seen and understood.

Having thus described my invention, what I claim as new, and desire to secure by Lette1s Patent, is—

1. In combination with the sheets A of metallic plates, placed edgewise to sustain the mcumbent weight,
I claim a system of cross-br aces, B, to support the same, substantially in the manner set forth.

2. In combination with the metalhc plates, disposed as set forth, and wooden cross-braces for suppm tlnr- the

same, I claim plates for enclosing the spaces between the edges of the sheet, substantially as set forth

- Witness my hand to my speclﬁcatlon for lmpmved mode of constructmg bridges.

E. HAMILTON.
Witnesses :

NATHAN YARNALL,
EBER WoODRUFF.
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