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ence, observation and a sharp competition with men of like
knowledge and istinct will give him his position as a bridge
engineer.”

Mr. Cooper developed at considerable length the modern
American system of computation of strains by the use of a
diagram of engine and train load, obtaining the maximum
shear and maximum moment at any given point in the truss,
This method was worked out simultaneously, but indepen-
dently, by Mr. Cooper und by Mr, Robert Escobar in 1880,
and has sioce been adopted by the various bridge companies
and published in the text books of Prof, Merriman and Prof-
Buer,

The d of the h of obtaining knowledge
of the strength of materials was then taken up and Mr,
Cooper says: “To-day every first-class bridge manufactory
bas its of testing h. » to test with all the
1efinements either samples of the material or full-sized mem-
bers in compression, tension or traverse strain. Our knowl-
edge of the strength and capabilities of our material and of
the usual forms employed in the American style of bridge is
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shall be paid for by the purchaser if it- satisfles the require-
ments of the usual specifications. This positive knowledge
of the capacity of our full-sized members marks one of the
great advantages of our system of bridges over all others,
We, therefore, have a right to claim, that as our working
strains are as low and in many cases lower than those used
in Europe, with our more perfect knowledge of the strength
of our members, we have in our first-class structures a
greater factor of security than prevails in European
bridges. o

** There are to-day in America more than forty bridge '“ 3%
building companies mavufacturing railroad and bighway A
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ing bridges of every size in a first-class mavper. The shops,
which can be called especially shops capable of constructing
the lurgest class of railroad or highway bridges, are capable
of turning out by the year 125,000 tons of bridge work. It
would he safe io estiate that all the shops could turn out
200,000 tons, or approximately 80 miles of 100-tt. spans of
single track railroad bridges, per year, if their plant were
devoted exclusively to this work.  Other iron work, as
roofs, iron buaildings, piers, elevated railroads, etc., how-
@ver, make a considerable figure in their yearly output,
Some tew of the bridge shops have been constructed to do
riveted work almost exclusively.

‘“The surety of the fitting of the members of even the
largest structures after they have Ppassed through a Pproperly
organized bridge shop is such that no assembling of the fiu-
ished members of a structureis ever made at the shops, ex-
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eveu then not as a whole, but only sufficient to test the fitting
of specially intricate connections. "

A general description of the partsof a typical American
bridge was given, and a statement of the great advantages
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scribed in the Railroad Gazette some months ago, was K £
cited, and photographs of the span in various stages were 2
glven,

The statement Wwas made that ‘* with the exception of not
over a few score 5pans, the longest of which are 180 ft., lat-
tice bridges, the iron bridges of the United States, for spans
of over 100 ft,, amounting to about 7,000 Spans, aggregat-
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cently completed channel span of the Ohio River Bridge at =
Ciuclnnun, 545 ft. from centre to centre of end pins, 84 ft. {)
deep at the centre and 60 ft. at the end posts; papels, 27 ft, . %
1 in.; trusses, 80 ft, apart, centre to centre. It carries a : \&
double-track railroad between the trusses, and has on each
sidea wagonway and foot walk 16 ft. wide. The persist-
ence of the Pin-connected type of structure, now that the
bridge engineer acting for the railroad companies Las be-
come an important factor in the Problem of bridge construc-
tion, shows that it is not solely due to the preferences of the
msnufactumrs; but that the operation and maintenance of
such structures are also in favor of this type.”

* Taking from the Railroad Commissioners® report such
data as appeared correct and complete, and adding thereto
this  additiona] information [from the railroads direct),
voiding as far a8 possible any duplication of the same roads,
lata covering nearly 60,000 miles of railroad, fairly dis-
ributed over the whole of the country, were obtained. In j K
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’r mile._ This Jast, however, is excessive, from including
le clomug.uf Lake Pontchuf.rnin, near New Orleans, on a
* miles long, Omitting this, we would get only 162
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