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Great Kanawha slack-water are both plainly
seen in the marked increase in the shipment for
1898. Some new tipples are being built or
planned and several of the old shippers are pre-
paring to increase their river business. Alto-
gether the prospects are good for a still larger
output in 1899.

There is also a large lumber business on the
river, and about 50,000 tons of nerchandise and
farm products are carried annually in freight
and passenger steamers. In addition to the lo-
cal packets there are regular steamers from
Charleston and above to Cincinnati, Pittsburg
and other points on the Ohio.

The engineer officers in charge of the Great
Kanawha improvement since the beginning of
the slack-water improvement, taken in the or-
der of service, were: General William P. Craig-
hill, Colonel Peter C. Hains, Major Jas. F. Greg-
ory, Major W. H. Heuer and Major Wm. H.
Bixby. Gen. Craighill had much the longest
service, his term extending from 1874 to 1895—
being from the beginning of the locks and dams
well on to their completion. Captains Thomas
Turtle and E. H. Ruffner of the Corps were in
local charge about four and two years respect-
ively, between 1876 and 1882. Mr. Addison M.
Scott, M. Am. Soc. C. E.,, has been either the
principal assistant engineer, or the resident en-
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construction.  Civil engineers throughout the
country, no matter what college they attended,
will unite in extending to this pioneer profes-
sional institution their congratulations on the
occasion of its celebration of three-quarters of
a century of educational work of far-reaching
importance to the nation.

The Efficient Management of New York Can-
als is to be sought, according to recent state-
ments of Col. Partridge, Superintendent of Pub-
lic Works of the State, in a consolidation of his
department and that of the State Engineer,
with a permanent head who is an engineer of
good executive ability. This recommendation
is the same as that made by Messrs. North and
Cooley in their report of last year to the Canal
Investigating Commission, which read in part
as follows: ‘““We believe that in the work of
improving the canals if not also in that of oper-
ating and maintaining the same, the entire
management should be concentrated in the
hands of the State Engineer. It is folly to as-
sume that a business man, however capable he
may have been through a long career in the
conduct of his own affairs, is a business man
in the matters entirely outside of his knowledge
and experience. Creat works can only be man-
aged by experts of a special training and ex-

LOCK AND DAM NO. 1l WHEN NEARLY COMPLETED.
Part of the wickets aro still unph}cod and the panel plank has been attached to none. The chains for both

wickets and trestlcs are also lacking.

gineer in local charge, from the beginning of
work by the United States in 1873 to the pres-
ent time. The preceding article is mainly
compiled from the renmorts of these engineers
as published in the annual reports of the Chief
of Engineers, U. S. Army. Mr. Thos. E. Jeff-
ries, Mr. Albert M. Campbell and Mr. Theo.
Schoonmaker were also prominently identified
with the work as assistant engineers and head
{nspectors during construction.

The Seventy-fifth Anniversary of the Founda-
tion of the Rensselaer Polytechnic Institute will
be celebrated at the coming commencement,
June 13 and 14. On Tuesday there will be an
excursion by special train to Schenectady to
visit the plants of the General Electric Com-
pany and of the Schenectady Locomotive Works.
Lunch will be served at Schenectady and in the
evening an Alumni Dinner will take place at
Troy. On Wednesday a bhusiness meeting of
the Alumni will take place in the morning, fol-
lowed by a lunch at the Troy Club. In the after-
noon there will be an excursion by special cars
to the Watervliet Arsenal, where a jacket will
be shrunk upon one of the great guns now under

perience. Not every engineer any more than
every man that essays business, is a successful
manager of affairs. There are many who, by
education and experience, are only surveyors of
quantities, while others are purely technical.
Both work under direction to carry out other
people’s conceptions, and neither class of men
is fitted for executive functions. There are,
however, men combining professional honor
with technical knowledge and executive ability,
as is witnessed in the best managed railways
and industrial establishments in this country.
Some organizations, from the president down,
are composed entirely of men of engineering
training and experience, who have reached
their responsible positions through a rational
system of selection and promotion. To say that
an engineer is not properly fitted for the head
of the State canals is to say with ten-fold more
force that no other kind of man is. A man of
managerial capacity, versed in the technique of
his profession, is one who has been in the habit
of forming his own judgment and acting on the
same, and is not a man to be swayed from his
course by motives which have no relation to the
integrity of the work in which he is engaged.”
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SOME SHORT SPAN RAILWAY BRIDGES.—I.

On the line of the Chicago & Northwestern
Railway a standard form of short-span solid-
floor bridge has been developed on which the
tracks are carried in ballast. In the examples
here described variations have been made in
the details of the solid floors, the provision for
drainage, the girder design and the general ar-
rangement as limited by the conditions which
governed at the different sites.

Bridge No. 55, on the Wisconsin Division, is
a single-span double-track deck bridge with
four 5-foot plate girders and a clear opening of
38 feet. The tracks are 13 feet between centers,
and each is supported by a pair of girders 7 feet
apart, arranged as indicated in Figure 1. The
girders are of ordinary construction and rest at
both ends on fixed cast-iron bed plates. The
girders of each pair are connected by five ver-
tical transverse sway bracing frames, but are
without lateral bracing, floor beams or string-
ers; for these is substituted a solid steel floor
of Carnegie trough plates, section No. M 12,

shown in Figure 2.

Each trough plate is 27 feet 10 inches long
end is riveted to the adjacent plates and to the
top chords of the girders. The continuous deck
platform thus made overhangs the centers of
the outer girders 3 feet 11 inches on each side.
The upper surfaces of the floor troughs are
nearly 21% feet below the base of the rail. The
tracks are laid in ballast which covers the whole
floor surface and is 18 inches deep at the ex-
treme edges. Light longitudinal plate girders -
along the overhanging ends of the floor plates
perform the double service of stiffening the
plates and retaining in place the ballast filling.
The girders are attached to the plates by flange
rivets and by vertical gusset webs at intervals
of four troughs. The ballast is given a slope of
about 30 degrees from the top of the retaining
girders to the top of the track ties. Between
the lower edge of the retaining girders and the
bottom of the floor troughs a space of 3 inches
is left to provide a continuous drainage open-
ing for the water which finds its way through
the ballast. This is collected on a special pro-
tecting surface which is pitched from the longi-
tudinal axis of the bridge. The upper surface
of the floor troughs was covered with a half-
inch coat of the Assyrian Asphalt Company’s
mineral rubber applied hot. The troughs were
filled with gravel mixed with mineral rubber
and the upper surface was covered with min-
eral rubber and sand 1 inch thick and finished
with a smoothing iron. The finishing coat was
also applied to the vertical inner faces of the
retaining girder webs. Drainage holes were
made in it at the edges, underneath which se-
lected stone was packed to facilitate the escape
of the water through the ends of the troughs.

The material was soft steel, except in the
cast bed plates. The structure was proportioned
for a dead load of 2,665 and a live load of 7,000
pounds per lineal foot of track. Unit tension
strains of 8,000 pounds and 16,000 pounds per
sqmare inch were allowed for live and dead
loads respectively. The trough floor was pro-
portioned to carry 50,000 pounds live load per
yard of track. Shop rivets in the main girders
were strained 7,500 and 15,000 pounds per
square inch for shear and bearing respectively,
and field rivets 6,000 and 12,000 pounds. Fifty
per cent. greater stresses were allowed in the
sway bracing connections. This bridge was
built and erected by the Phoenix Bridge Com-
pany.

At Rockford, Ill, three tracks and a sidewalk
are carried over a street near the station at a
location where the head room was limited. A
shallow floor was secured by the use of Pencoyd
built trough sections and heavy inverted box
girder floorbeams. Here the girder spacing was
irregular and the loads unequal, as indicated by
the partial plan, Figure 3. Two 73-foot heavy
pony lattice girders B and C were used to carry
the center track and half the side tracks and
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two through plate girders A and D to carry the
remainder of the track loads and sidewalk.
The plate girders, Figure 4, are substantially
alike though they vary slightly in length. They
have 96x3-inch webs, 6x6x%-inch chord angles,
16x3%-inch chord reinforcement cover plates,
pairs of 5x3x3%-inch web stiffener angles,
34-inch double web splice plates and sway
brace and floor beam gusset plates, e, f, &
and d, b, ¢, as shown in Figure 3. The abut-
ment reactions are each 102,000 pounds. The
lattice girders B and C, Figure 5, are alike, ex-
cept that girder B is glightly shorter and light-
er than girder C. The top and bottom chords
are of trough section with 53.7 and 64.2 square
inches gross sectional area respectively. The
top chord and end posts are built of two 3%x
3%-inch and two 5x3%-inch angles and one 24-
inch and two 14-inch plates throughout, plus
two 7x9/16-inch flats in the four center panels.
The bottom chord is built of two 15-inch webs
and four 4x31%-inch and two 314x3%-inch chord
angles throughout, plus two 10-inch and two 8-
inch flats in the four middle panels. The diag-
onals in the panel next the end each consist of
four 5x3%-inch angles. All the other web mem-
bers are pairs of angles, and connections are
made with pairs of gusset plates %%-inch thick
at intersections and 3-inch thick at panel
points. Tie plates 3-inch thick are put on
‘the bottoms of all web members to form dia-
phragms between the bottom chord side plates.
The floor beams are riveted to the girders by
double vertical web angles and gusset plates
g g, etc., Figure 4, which engage the bent ends
of the floorbeam lower-chord angles and inside

web connection plates.

A partial cross-section of the bridge, show-
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ing the connections of the floorbeams and omit-
ting the floor troughs, is shown in Figure 6.
This section is from one side of the bridge to
the center of track No. 2, and Figure 8, showing
the floor system from the center of track No. 2
to the other side of the bridge, virtually com-
pletes the cross-section, although to a different
scale and omitting the unessential upper parts
and details of the girder cross-sections. The
short floorbeam reactions are 48,000 pounds at
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chord angles and four 3x3x5/16-inch vertical
web stiffener angles. The short stringers each
have reactions of 15,000 pounds and are made
with a 15x3%-inch web, about 4 feet 3 inches
long, 314x33-inch top-chord and two 3x3x3%-
inch bottom-chord angles. A cross-section of
the steel work for a short panel of the floor is
given in Figure 7, which also shows the cross-
section of a floorbeam for the long panel. The
troughs in this panel are the same as in the
short panel, except that five complete sections
instead of two are there required. The details
of the floor and sidewalk and of the drainage
gutters are shown in Figure 8. The upper sur-
faces of the troughs and floorbeams and the in-
side of the stringers are covered with asphalt
composition, finished smoothly and pitched to
drain both ends of each floor trough. On top of
the asphalt, gravel ballast is filled in and a
6x8-inch tie about 2 inches shorter than the
trough is set in each depression of the floor and
the gravel filled up flush to the upper surfaces.
The arrangement of the iron gutters at each
enu of each floor panel and the system of col-
lectors and sewer pipes is shown in Figure 9,
which is a diagram of a part plan of the pridge.
There is a summit in the center of the bridge
and half the drainage fiows from it to the drain
pipe E and the other half to a corresponding
pipe on the otner side of the street, in which the
flow is in the opposite direction. Figure 10
shows one of the cylindrical bearings at the
expansion end of the bridge. The bearings at
tne other end are similar except that the rol-
lers are omitted and the bedplate is made 23
inches thicker to compensate, and 1eceives the
pedestal directly on its upper surface.

This bridge has been in service five years
and has given perfect satisfaction as to drain-
age. There has been no leakage through the
floor and the provisions for drainage seem to
be ample. Part of this floor was uncovered
after it had been in use four and one-half years
and the ironwork was found to be in an excel-
lent state of preservation, in fact, in as good
a condition as when first put in. The asphalt
covering was pliable and elastic and had pre-
served the metal from corrosion. This bridge
was buflt and erected by the American Bridge
Works, of Chicago, Ill.

(To be Continued.)

THE ARCHITECTURAL ELEMENT IN EN-
GINEERING WORK.

For many years the engineers of Great Britain
have been accustomed to shiver at the mention
of the name of the distinguished editor of “The
Builder.” Just as surely as they strayed from
the narrow path of absolute utilitarianism and
added to their structures a few frills and un-
necessary millinery by way of ornamentation,
they have been called to account by Mr. Stat-
ham. At last he has embodied his views of the
architectural element in engineering work in
the form of a lecture read before the Royal In-
stitute of British Architects, of which the offi-
cial abstract is reprinted herewith, and in view
of the author’s long study of the subject and
his frequent criticisms of engineering struct-
ures, the principles he enunciates deserve care-
ful attention.

He hoped no member of the Institute supposed
his paper was intended in any sense as an at-
tack on the engineering pro.ression. So far from
entertaining any such intention, it seemed to
him that in the century just drawing to a close
engineers had played a far more important part
in the world than architects. This was partly,

‘no doubt, owing to circumstances not altogether
within their own control, but which they had
turned to splendid account.
velopment of locomotion by means of steam
power, which would be remembered in history
as the great characteristic of the present cen-

. tury, had led to a demand for immense con-

structional works all over the world for the
crossing of rivers, valleys and estuaries. The
viaduct was to the nineteenth century what the

The enormous de-
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cathedral was to the twelfth, thirteenth and
fourteenth centuries.

Many persons, artists especially, had been
mournful or indignant over this, and complained
that the world was getting covered with struct-
ures which had no beauty. He had not much
sympathy with this constant depreciation of en-
gineers and their works, and considered it to be
very much exaggerated. What was the real
mistake of modern engineers he would come to
presently. But in regard to a large proportion
of the purely utilitarian structures which had
been erected by engineers, he held that there
was a great deal more of interest in them than
many of those who complained of them were
able to perceive. Structure was in itself a sub-
ject of great interest, and those who could find
nothing to admire in a great piece of construc-
tion devised to overcome a practical obstacle to
intercommunication or locomotion gave evi-
dence not so much of a superior as of a one-
sided education. You could hardly design a
structure to overcome a great natural obstacle,
or to resist one of the great forces of nature,
without giving it a certain character, an interest
of its own, provided it was carried out in a sim-
ple and unaffected manner, and with direct ref-
erence to its practical purpose. You could not
build a stone bridge across a river without pro-
ducing a fine object in the sweep of the arch and
the resisting mass of the abutments. A suspen-
sion bridge, again, with the catenary curve of
the chains designed for us, as it were, by nature
herself, was so beautiful an object that it was
exceedingly difficult to spoil it. Engineers had
succeeded in spoiling in it some cases, but it
was because they were not always content to
let it alone sufficiently; and where the span to
be bridged was a large one, even the girder was
redeemed in our eyes, or should be, by its ob-
vious practical suitability to its purpose. The
girdo-phobia, as we might call it, of many art-
ists and persons of @sthetic sensitiveness was
exaggerated. A girder bridge was certainly not
so pleasing in its lines as an arch or a suspen-
sion chain, but, after all, it was only a beam on
a large scale. If a structure of this kind was let
well alone, simply treated as a piece of un-
adorned comnstruction, it would in a sense make
its own @sthetic. On the Intercolonial Railway
in Canada, across a good many of the minor
valleys the line was carried on lattice girder
bridges supported on simple rectangular pyra-
mids of undressed stone, rather wider at the top
than the width of the girder, without any “treat-
ment” of any kind, the girders being just laid
across the tops of these stone piles. These
really looked quite picturesque; it was the Dart-
moor rustic bridge on a large scale.

He referred to the lattice girder bridge near
Fribourg, on lofty lattice piers, as an erection
which illustrated favorably the argument that
perfectly frank display of structure in engineer-
ing works, with no pretense at ornament, was
not offensive to picturesque effect; at all events
he could not regard a structure like this as an
injury to the landscape. The same remark ap-
plied to the Crumlin viaduct, a structure of the
same class. Whether the Forth bridge was or
was not an ugly thing was a point on which
there might be a difference of opinion. Prob-
ably it would be viewed in different lights ac-
cording as people knew anything about con-
struction or not. Those who did, regarded it
wita interest; tnose who did not, probably with
some bewilderment. As to artistic or decorative
treatment, any attempt at that in a work of this
kind would have been preposterous and would
have defeated its own ends.

Coming to the arched masonry type of struct-
ure, after mentioning some older examples, he
referred to Kingston Bridge, London Bridge,
and new Putney Bridge, all very fine structures
which had this quality in common, that they
were treated with the greatest breadth and sim-
plicity, relying for their effect entirely on the
disposition o. the masses of masonry, not even
indulging in the use of an order on the piers.

e
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Taking bridges in which masonry was used
in combination with iron construction, we had
in the old Victoria Bridge over the St. Law-
rence [see “The Engineering Record” of Octo-
ber 22, 1898], a remarkable example of what
was suggested before, that a structure buiit to
resist the forces of nature would almost always
have character and interest. Here we had sim-
ple massive stone piers, which on the up-stream
side were carried out in long spurs to meet and
break up the ice coming down after the thaws,
There was not a particle of ornament, but the
rlers and the great box girder laid like a beam
over them formed a most impressive structure,
which would only be weakened by any attempt
at ornamental treatment. The Menai tubular
bridge was bunt amid many criticisms to the
effect that it was a thing of no beauty, which
would be an injury to the effect of the suspen-
sion bridge. Yet Hamerton, one of the most
discerning and enthusiastic of art critics, wrote
of it some time after:

“The whole bridge is admirable as a work of
art, though the art is very simple and severe.
The long line of tube (which looks like a great
beam) is fortunately broken by the piers ot
marble which are finished above the beam as
towers, and the majesty that naturally belongs
to a work of colossal size and weight is en-
hanced by the prudent use of some architectural
adornment. The tubular bridge over the Con-
way near the castle is less fortunate, because
the neighborhood of a great Medisval building
led the architect of the bridge to adopt a castel-
lated style for the entrances to the tubes—a
style which might be more or less in harmony
with the fortress, but would scarcely in any
other situation have been chosen to accompany
a bridge which was nothing but two parallel
beams.”

Taking examples of suspension bridges, the
Menai suspension bridge was in every respect
one of the most beautiful structures of any kind
in England. The simple but massive treatment
of the towers, spreading toward the base, was
admirably suited to their situation and function.
All the things they had been looking at hitherto
were characterized by simplicity, sometimes
showing nothing but the unadorned construc-
tion. It was within the last quarter of a cen-
tury or so that the minds of engineers had been
poisoned with the terrible ambition to produce
“handsome’” structures, and in the endeavor
after that they had entered on a field for which
their training had in no way fitted them. It
seemed impossible to get engineers to under-
stand that the handling of decorative architect-
ural detail was a matter requiring special train-
ing.

The two mistakes we most frequently r- -t
with in these ornate modern engineering works
were coarseness of design in ornament and
mouldings, and want of perception of scale. In
fact, it appeared that engineers hardly realized
what scale meant, and thought that a detail
which was good on a small scale was good on a
large scale, which by no means follows. Scale
might be regarded in two lights. It consisted,
firstly, in so proportioning all the parts and de-
tails of a design that they should have a har-
monious relation to one another, which might
be called perception of scale in the abstract.
There was also what might be called conven-
tional scale: the recognized and habitual pro-
portion to each other of details (such as those
of the orders) which had by long use come to
have a certain recognized relation to one an-
other, so that a use of one of them on an en-
tirely different scale to what we were ac-
customed to confused our sense of pro-

portion in the structure. This sense of
scale was conventional and acquired, no
doubt; but if these conventional materials of

architectural design were made use of at all,
they ought to be used with knowledge and not
at haphazard. After citing some examples, es-
pecially Blackfriars and Hammersmith bridges,

of bad detail and falsity of scale, he directed at~ .
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SOME SHORT-SPAN RAILWAY BRIDGES.—
1l

A standard form of short-span solid-floor
bridge has been developed on the Chicago &
Northwestern Railway, of which two examples
were illustrated in these columns June 3. The
general type permits other variations in the de-
tails of the floors, the provisions for drainage
and the girder design, as is shown in the ac-
companying illustrations.

Bridge No. 61 of the Wisconsin division of the
road is of the through plate-girder type of 24-
foot span and is shown in Figure 11. It has a
solid buckle-plate floor with sides 15 inches
deep to retain the ballast. The two tracks are
carried by three 45-inch plate girders, of which
a part of the middle one is shown in elevation;
it is like the side girders, except that the latter
are made from somewhat lighter plates and
angles. The bridge is symmetrical about its
transverse and longitudinal center lines and is
built of medium steel beams and channels, with
the remaining parts of soft steel. The girders
are proportioned for the following assumed
loads, in pounds per lineal foot: Side girders,
dead load 1,260 and live load 5,100; center gird-
er, dead load 2,520 and live load 8,670. Unit
stresses allowed for net sections in tension are
16,000 pounds for dead and 8,000 pounds for live
loads. The rivets in the main girders were pro-
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portioned for 7,500 pounds shear and 15,000
pounds bearing strains per square inch for
shop work and 6,000 pounds shear and 12,000
pounds bearing for fleld work. In the floor sys-
tem the allowable shear was 6,000 and 5,100
pounds for shop and fleld work, and 12,000 and
10,200 pounds for bearing strains.

The floor beams are 80-pound 15-inch I beams
431% inches apart, riveted to the girders with
pairs of vertical web-connection angles, which
engage the bottom chord rivets and bring the
bottom flanges of the girders and beams nearly
into the same horizontal plane. The girders
and beams are stiffened by knee-brace gusset
plates above the beams. Each floor panel is cov-
ered by a No. 24 Carnegie buckle plate, 3 feet
61 inches by 3 inch by 11 feet, which is
stamped in three panels with a drainage hole in
the center of each and is riveted to the upper
sides of the lower flanges of the floor beams.
The ends of the buckle plates are riveted to the
upper sides of the lower flanges of 15-inch 38-
pound longituuinal channels, which retain the
ballast on both sides of the tracks. These chan-
nels are supported by the floor beams to which
their ends are web-connected by four vertical
angles at each intersection. The bearings of
the horizontal edges of the buckle-plates on the
inclined surfaces of the beams and channel-
flanges are in every case made with beveled

Cross- Section.
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filler strips. The buckle plates do not extend
beyond the end floor beams, and the spaces be-
tween the ends of the bridge and the abutments
are covered by four horizontal steel apron
plates 2 feet wide. One of these is riveted along
one edge to the upper side of the outer lower
flange of each end floor beam, the other edge
being anchor-bolted to the top of the abutment
masonry. The upper surfaces of the buckle-
plates are covered with 3-inch mineral rubber,
on which is spread 1 inch of mineral rubber
and torpedo sand mixed in equal proportions,
then %-inch of mineral rubber smoothed and
pitched to the drain holes. The tops and sides of
the floor beams are also coated 4-inch thick
with mineral rubber; the drain holes are pro-
tected by stones and the general ballast brought
to the level of the tops of the floor beams. This
type of floor admits of being made very shallow,
in this case only 16 inches from bottom of beam
to base of rail, and yet allows considerable bal-
last to be placed under and around the tles; it
also gives more room with the same thickness
of floor for tamping than the trough sections
described previously. The bridge was built by
the Phoenix Bridge Company and erected by
the railway company.

At Janesville, Wis., the Rock River is crossed
by a single-track deck structure with spans of
105 feet 9 inches, 129 feet 9% inches, two of 142

Part Side Elevation. ™ twees muia
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feet 4 inches and an 18-foot plate girder end
span. The trusses are of the single-intersection
Warren type with a uniform height of 181 feet
and spacing of 13 feet centers. They have sub-
panel verticals and floor beams, the latter rest-
ing across the tops of the upper chords. All
chord splices, web member and bracing connec-
tions are fleld riveted. The details and arrange-
ment of the truss members are shown in Figure
12, which is a part elevation typical of the whole
truss. A partial elevation and section of one
span is shown in Figure 13 and the stringer
connections, with drop ends and overlapping
top-chord angles forming a splice on top of the
floor beam are shown in Figure 14. This con-
nection with the combination of shelf bearing,
web angles and continuous top chord angles is
calculated to develop great rigidity. The re-
quirements and conditions of design in this
bridge corresponded substantially with those al-
ready described, except that an open instead of
a solid ballasted floor was required. The maxi-
mum stresses and gross cross-sectional areas of
different members in the largest span were as
follows: Top chord, 50,000 pounds, 50 square
inches; bottom chord, 44,400 pounds, 51.3 inch-
es; main diagonals, 22,000 pounds, 22.7 inches;
top laterals, one 31%x3x%-inch angle; bottom
laterals, one 3%x4l%-inch angle; intermediate
vertical sway bracing diagonals, two 5x31%x3-
inch angles; intermediate floor beams, 54,650
pounds end shear, 27x%-inch web and four 6x6x
14-inch angles; center track stringers, 25,000
pounds end shear, 15x3-inch web and four 5x
314x34-inch angles. Pile bents and framed false-
work trestles were put in from 11 to 16 feet
apart to support the track and for the erection
of the new and for the removal of the old
trusses. The old bridge consisted of three
trusses, one being between the track rails and
the other two on each side of the track. The
difficulty in this work was to arrange the false-
work bents between these deck trusses and es-
cape the bracing. The center truss was of dif-
ferent design from the side trusses, and the
panel points did not come opposite each other.
Of course trafic was kept up during these
changes.

The total length of the falsework was about
54814 feet. At the south end sixteen bents of
the pile substructure had two panels of trans-
verse diagonal bracing above the water level;
in the remaining eighteen bents they had only
one panel each and were built as shown in Fig-
ure 15. The upper falsework, consisting of
framed bents set on the pile caps was uniform
throughout except that in order to clear the
truss members the batter braces, A and B, which
were normally alternated, were sometimes
placed irregularly. Each of the four piles in
every bent was stayed by two lines of hori-
zontal longitudinal struts bolted to opposite
sides of each pile and so overlapped that in ad-
jacent panels the struts alternated inside and
outside of the piles. Each post of the upper
story falsework was secured by three longitudi-
nal horizontal struts continuous from end to
end of the bridge on the outside of the posts
and butt-jointed at every panel. Pairs of bents
were braced in the longitudinal planes of the
upper posts, from the water level to the upper
cap, so as to form towers which usually alter-
nated with single panels without longitudinal
diagonals, as shown in Figure 15. In some cases,
however, two or three unbraced panels inter-
vened between two tower panels. The 3-inch
transverse diagonal plank braces of the upper
falsework overlapped the <ill and cap pieces
and were bolted to them as well as to the ver-
tical posts to serve as splice and cover plates.
The tops of posts A were bolted between the
double middle transverse strut pieces. The tops
of both posts B were simply butted into the
angles under the caps, but in both posts the
feet were beveled to rest on the pile cap and re-
ceive the face of one of a pair of wedges in-
serted betweep it and a reactiog block, which
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could be driven up to key the trestles firmly in
place. All the diagonal and horizontal braces
were made of 3x10-inch plank; all the posts and
caps of 12x12-inch timber and all connections
were made with 3-inch bolts. The wooden
stringers of the old structure were used in the
falsework and the base of the rail was raised
about 8 inches during erection. This was ef-
fected by blocking on the fioor beams under the
stringers. This bridge was built and erected by
the Lassig Bridge & Iron Works of Chicago,
and the falsework was put in and taken out by
the railway company.

These bridges were designed and erected un-
der the supervision of the engineering depart-
ment of the Chicago & Northwestern Railway
Company, Mr. J. E. Blunt, chief engineer, and
Mr. W. H. Finley, engineer of bridges.

ANOTHER BRITISH EXPLANATION OF THE
ATBARA CONTRACT.

The low barometric pressure which suddenly
developed in the vicinity of the British bridge
builders on the award of the Atbara bridge con-
tract by the Egyptian War Office has disap-
peared to a considerable extent, but the after
reverberations which follow any serious mete-
orological disturbance are still evident. Among
these is the first installment of a series of ar-
ticles in which “Engineering” proposes to ex-
plain, with full diagrams and illustrations, just
how it all happened. The forthcoming minute
particulars are apparently summarized in the
following paragraphs of the introductory chap-
ter of this series of articles.

“The causes alleged for these defeats of Brit-
ish industry are: 1. Extreme pressure in our
own construction works. 2. Inferior work-
manship and material in the United States. 3.
Willingness on the part of American firms to
do work at a loss in order to secure business.
4. Undue favoritism to American makers by
the British and Indian Government agents. 5.
The willingness of the latter to accept bridge
spans made for another contract, and which
happened to be in stock.

“The answers to these excuses are: 1. That
the American works are driven fully as much
as those at home during these busy times; but
American makers can always find means to take
and complete another contract. Thus, at the
present time, besides their current work, the
Pencoyd Company have in hand the 5,000 tons
of steel viaduct for the Burmah Railway, twelve
large steel bridges on Russian account for the
Siberian Railway, and 20,000 tons of steelwork
for the framing of Wanamaker’s new store in
Philadelphia. 2. That neither construction
nor material are inferior in the Atbara bridge;
it was made under close official inspection,
while the steel analyses we shall give later
tell their own story. 3. There was a fair
business profit on the Atbara Bridge contract,
and in this connection we may mention that
Mr. Roberts, the president of Pencoyd, told us
a year ago that he had tendered for a large
German bridge, and though he had allowed a
wide margin for contingencies, duties, profits,
etc., his offer was lower by £1,000 than the
best German tender. 4 and 5. These allega-
tions of favoritism which have been seriously
made are too foolish for consideration, though
it may be mentioned that the working draw-
ings for the Atbara Bridge were all made after
the contract was signed.

“It is curious that so much ingenuity should
be exercised in inventing obviously false and
shallow excuses when the reasons are very ob-
vious and unfortunately very serious. In the
first place, bridge design and construction in
the United States has long been reduced to a
system of manufacturing a few special and
standard types (except, of course, in some
special cases); under these conditions, a plant
of the most complete and efficient kind can be
laid down with confldence, for it can be em-
ployed in the rapid manufacture of the varjous
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standard types of bridges. Moreover, no ma-
chine or plant is allowed to become obsolete,
and in such works as those of Pencoyd (and
there are a dozen of the same class in the
United States) a machine or a plant becomes
obsolete as soon as it can be replaced by other
machinery that can give better paying results.
In this way American shops of the best class
are always kept in the highest state of efficien-
cy, and the vast outlay incurred in the fre-
quent renewal of plant is more than repaid by
increased output.

“In this country, on the other hand, it has
been the custom since iron bridges were firs:
constructed and Great George sireet was a
power paramount, for each engineer to design
his own bridges, with the main object of mak-
ing them somewhat different from every other
engineer’s design. Thus no bridge or structu-
ral iron making plant of high efficiency could
be laid down with profit by the British manu-
facturer; hence slow and costly production. It
is the same old story over again, on a large
scale, of American and British lock making
and a dozen other industries.

“In the second place, the methods of Ameri-
can workshops have been developed to suit the
principle of high-pressure production, and here
the British manufacturer is handicapped, but to
what extent it is difficult to ascertain, by the
labor question. These causes are of themselves
quite sufficient to explain the, at present, hope-
less character of the competition which has
long existed between British and American
bridge constructors, and which has been fanned
into a burning question by the Atbara Bridge.”.

LAYING SUBMERGED PIPES—I.

Among the most interesting problems which
present themselves to engineers is that of lay-
ing pipes on the bottom of streams or lakes.
This may be done in a number of ways;
through the ice during the winter, from plat-
forms or trestles, by joining the pipes together
on one shore and drawing them across from
the other side, by joining a number of pipes
together on the shore and floating them into
place, the joints between sections being made
by divers, or by making the joints on scows
over the line and sinking them to the bottom
as the work proceeds.

The simplest method of laying is from the
ice during the winter. This method was used
by Mr. E. C. Cooke to lay about 2,000 feet of
pipe at Escanaba, Mich. The pipe is part of a
suction main 12 inches in diameter and was
laid across the Escanaba River in about 10 feet
of water. The ice being very thick and strong
the line was carefully located on its surface
and the pipe sections, handled by ordinary tri-
pod derricks, were laid on blocks and jointed
and calked as usual. Three derricks were used,
the rear one being carried around in front as
fast as each successive joint was made.

After the joints were calked, cross pieces of
timber, supported by blocks, were placed over
the pipe at each joint, a rope was secured to the
cross-piece and its free end passed under the
pipe and temporarily secured to the cross-
piece. The ice was cut away below the pipe
lengths from time to time, and the pipe low-
ered carefully by small distances, so that when
the last joints were calked the part near the
bank was already on the bottom.

The pipe was of wrought iron, weighing about
50 pounds per foot, and was jointed together
by means of the Converse lock joint. About
2,000 feet of pipe were thus jointed and low-
ered by twenty men in five days at a cost of
$200. After the pipe was laid it was sunk
about 2 feet in the sand in the bottom of the
river by means of a water jet. A special nozzle
was connected to a suitable 2-inch pipe which
was connected by a hose to a flve-horse-power
pump discharging about 1,000 gallons of water
per minute. The jet loosened and carried away
large quantities of sand and formed a trench




