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THE. PROPOSED HARLEM RIVER BRIDGE. 
Last year, in accordance with an act of the N ew York 

Legislature, three. commissioners were appointed by 
the Mayor, Comptroller, and President of the Board of 
Aldermen of New York city, for the purpose of con
structing a bridge across the Harlem· Ri ver at 181st 
Strept. On October 15, 1885, the commissioners adver
tised for competitive designs for the proposed bridge, 
and offered the following premiums for the three best 
designs they might select: $1,500 for the first, $1,000 for 
the second, and $500 for the third best design. 

The designs were to be accompanied with specifica
tions and approximate estimate of cost, and were to be 
presented before the first day of December, 1885. 

Th·e designs submitted for competition were to be 
made in accordance with the profile and memorandum 
furnished by the engineer of the commission, Mr. Wm. 
J. McAlpine. This provided for a clear river space of 
400 feet between bulkhead lines, and specified that the 
grade of the roadway should be at le� .1,45 feet above 
mean high tide, and the clear width-" '''' e bridge at 
least 80 feet, viz., 50 feet of roadway an sidewalks, 
each 15 feet clear. It further specified that the super
structure shall be of s,teel or iron: pillrs, abutments, 
etc., of stone, to be founded on solid rock wherever 
practicable; that the structures must be designed to 

NEW YORK, MARCH 6, 1886. 

sustain their own weight and that of the roadway and 
footwalks()f an estimated weight of 200 pounds per 
square foot; also a wind pressure of 400 pounds per 
lineal foot of bridge, and a live load of 100 pounds per 
square foot of roadway ·and footwalks; besides a floor 
strength to carry a twenty ton road roller of the usual 
pattern. The memorandum t-equired a concrete floor 
on corrugated iron, with granite pavement laid in as
phalt for the roadway and a pavement of bluestone 
and marble tiles for the footwalkR. 

. 

The commissioners received about twenty designs for 
the pr�d bridge, from engineers of all parts of the 
country. From among these designs that submitted 
by Mr. C. C. Schneider, of New York city, was selected 
as the best, and awarded the first prize, and that sub
mitted by Mr. Wilhelm Hildenbrand received the sec" 
ond prize. Both of these designs are illustrated upon 
this page. 

Mr. Schneider's design consists of two metallic arches, 
each 410 feet clear span, and masonry piers and ap
proaches. One of the metallic arches spans the entire 
width of the river, and the other the whole distance 
from the easterly bank of the river to Sedgwick 
Avenue. 

The masonry approaches are as nearly symmetrical 
at both e�ds as practicable, to accommodate the street 
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crossings and the conditions of the profile.;::�ey con
sist of masonry arches, of 80 feet clear span, plate-gird
ers across the Boulevard and Boscobel Avenue, and 
earth embankments, kept in place by retaining walls. 
The grade of the. roadway is 150 feet above mean high 
tide. 

The floor of the bridge is 80 feet wide, consisting of a 
roadway of 50 feet and two footwalks of 15 feet each. 
There is an ornamental iron railing on the outside of 
each footwalk � the metallic structure, ·and a cut 
stone balustrade.o;Qver the masonry structure. There 
are stone steps on each side, leading' from the BQule
vard and Boscobel Avenue to the footwalks of the 
bridge. 

Each of the large spans consists of six separate braced 
steel arches, spaced 14 feet between centers, connected 
transversely and laterally by a system of lateral and 
sway bracing. The arches are hinged at the springing 
in order to allow a c.orrect analysis of the strains in all 
the members. The -

floor system is carried on vertical 
columns, supported by the arches. It is composed of 
longitudinal iron girders, resting upon and secured to 
the tops of the columns, and on them the transverse 
floor beams are placed, consisting of iron plate girders, 
which carry t4e"'roadway and footwalks. The transverse 
floor beams project 6 feet beyond the structure below, 
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thus forming a deep cornice with ornamental brackets 
underneath. The metallic structure is of the American 
pin-connection type, all parts being designed for mild 
steel or wrought irou. Cast iron is used only for cor
nices and ornaments. 

The chords of the arches are made of steel plates and 
angles ; they are 2 feet deep, latticed top and bottom. 
The web system of the arches consists of radial iron 
struts, made of 12 inch channels latticed aud diagonal 
tension bars. All pins are of steel. The end pins 
which form the hinges are 20 inches diameter, and are 
supported ou a steel pedestal. These pedestals rest on 
steel bed plates on the masonry skew-backs, and are 
adjustable by means of keys. The bed plates and 
pedestals are anchored to the masonry by heavy steel 
bolts. The vertical posts which carry the floor system 
consist of 12 inch iron' channels, latticed; they are 
hinged to the pins of the upper chords of the arches, 
and stiffened by longitudinal struts and braced trans
versely by struts and sway rods. Laterally, the arches 
are connected by a strut at each panel point, attached 
to the main pins and braced transversely and laterally 
by iron rods. The iateral struts are composed of two 
7 inch channels, latticed. 

The roadway consists of corrugated iron plates � 
nch thick, resting upon the floor girders, covered with 

coucrete 8haped to the transverse form of the road way. 
On t.op of the concrete there is a layer of Trinidad 
asphalt, and above that blocks of granite, 7 inches thick, 
set in asphalt. 

The footwalks are paved with diagonal tiles of blue
stone with a row on each side of tiles of white marble, 
with a cut granite curb. 

The footwalk pavement rests on a layer of concrete 
or corrugated iron plates, the same as the roadway. 

The foundations for the piers are intended to be 
carried to the solid rock. 

The masonry will be faced with granite, laid in 
courses of 20 to 30 inches thick. The in�erior stone is 
to be of good quality of dnrabl@ limestone, or such 
other stone as may be approved by the engineer of the 
commission. 

All masonry will be first-class rock-faced work, with 
bede and joints dressed to a quarter inch. Copings, 
cornices, and parapets will be of cut stone. 
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the arches above high water is 135 feet. The arches . -==-============= 
are to be constructed with three hinges. There are five 
arches iu the entire width of the bridge, which is 80 
feet. The center depth of the arches is 16 feet, increas
ing toward the abutments to 18%" feet. The main floor 
beams are supported upon latticed columns placed on 
these arches, 16 feet apart. The floor beams are 42 
nches deep, and carry a series of longitUdinal girders 
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A REMARKABLE SNOW PLOW. 

Much interest has been excited in railway circles at 
the West during the past few weeks by the per
formances of ,the new Leslie rotary steam snow 
shovel, on the Chicago and Northwestern Railroad 
Co. 's lines. The head of this machine is provided with 
angular cutting blades, which rotate with enormous 
velocity and cut and loosen the snow, which then 
passes behind the blades, where it is received on the 
flat spokes of another wheel, turning in a contrary 
direction, and is thereby thrown out sidewise from the 
machine with tremendous power. The snow js deliv
ered in tite form of a great stream, forming an arch 
through the air, and strikes the ground at a distance 
of from one to two hundred feet from the track. The 
machine, when in operation, is said to be a wonderful 
sight to behold. It is mounted on a special car, 
which also carries an engine for driving the mechan
ism. During the late heavy snow storms, when tracks 
were blockaded with from 3 to 10 feet of snow, 
packed so hard that the ordinary slow plows would 
make no impression on it, and could not have 
been cll!ared except by hand shoveling. involving 
several days' delay, this machine went through some 
of the worst drifts at the rate of a mile an hour, and 
through the lesser drifts at much faster speed. • 

• •••• 

PAINT, FINISH, AND POLISH. 
The improvement in fit and accurate workma�hip 

on machine tools and other productions of the ma
chine shop is being fitly supplemented by finer finish 
and other exterior decoration, so that, properly enough, 
taste and utility, beauty and durability, are. com
bined. 

For many �, one fashion has prevailed in the 
painting of eaftjron and of the unfinished portions 
of wrought iron; all being of one uniform lead color, 
or the color of blue slate. No difference was made 
on account of the weight or the contour of the 
pieces, and there was absolutely no relief from the 
depressing dullness of the leaden paint. 

But on recent visits to shops where the best work 
is done, it was an agreeable surprise to see glossy 
black on the castings, complementing the sheen of 
the polished work. On some of the lighter machines 
the black itself was relieved by fine hair stripes of 
chrome green and Scheele's green, not brilliant and 
bold enough for contrast, but just enough to relieve 
the plain black and to define corners and curves. 

An excellent effect is produced by rubbing faced 
castings with old files, washing with lye or ·sodardr�T. 
ing, and going over the surface with a swab dipped 
in dilute· sulphuric acid, only strong enough to 
mak�,:3, coat of rust, which will form in two or three 
hours. ' Then wipe with clean waste. The result is 
fine, the surface being of a warm russet tinge, closely 
mottled by the varying effects of the acid on the 
filed or brightened parts and the' untouched skin of 
the casting. Treating the bed 'of a lathe or planer in 
this way, and painting the legs black, make a very 
satisfactory combination with the polished work. As 
a general rule, only the moving parts of machinery 
should be bright finished. 

Finishing or polishing are matters of taste and choice; 
some mechanics are rigid in admiring nothing but a 
finish; a polish to them is a finical whimsey. But 
these effects may be judiciously combined in the 
same machine. Thus, a draw file finish may offset 
shining ronge porish, the draw file for straight sur
faces or planes and the polish for curves and mould
ings. Draw file finish is very satisfactory to the 
eye of the practical mechanic, as it denotes skill of 

20 inches high and spaced 10 feet apart. On the girders 
are placed 9 inch I beams 2� feet apart, which support 
a corrugated iron floor covered with concrete and Bel
gian pavement for the roadway and marble tiles for 
the sidewalks. The chords of the arches are box-shape 

PAGE haud and exact work; if it is the least bit wavy, or 

and composed of channels and plates. • 

The main bridge approaches consist of a number of 
stone arches, each 32 feet span, with two large stone 
arches over the Boulevard an!1 Boscobel A venue. The 
approaches are carried on earth filling, confined by re
taining walls from the �nues to the termini. The 
total length of the bridge is 2,105 feet, the main arches 
with their abutments occupying 1,180 feet, the avenue 
arches 160 feet, the fillings 390, and the stone viaduct 
895� The estimated cost of this structure is $2,250,000. 

Notice to Nflw Subscribers. 

Most subscribers to this paper and to the SOlEN-

I. CHEMISTRY AND METALLURGY.-Annatto.-Analyses of the slanted, or crossed, the effect is spoiled; the marks of 
same.-ByWM.LAWSON . . . . . . . .•.. . . . . . . . . . . . . . . . . . . . . . , ................ 8482 the file must be parallel. Some prefer a dead smooth Alumlnum.-By J. A. PRICE.- Iron the basis of ·civillzatlon.-
Aluminum the metal of the-future.-Discovery of aluminum.-Art cross cut finish file for this work, but the result is 
of obtaining the metaI.-Uses and possibilities . . . . . . . .•. ';'\""' . . . . . . . . .  8482 excellent with a fine cut float file, half worn; and 

II. ENGINEERING AND MECHANICS.-The Use of Iron in Forti- used with plenty of oil, enough to "float." For this 
fication.-Armor-plated casements.-The SChumann-Gruson purpose, ordinary kerosene oil is better than the 
chilled Iron cupola.-Mougin's rolled iron cupola.-With full page thicker lubricating oils. of engraving .. . . . . . .. . . ... . . .. . . . . . . . . . .  , ........................ , ......... 8471 

High Speed OR the Ocean . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . ... . . .  8472 Stoning for ornamentation is common, but it is 
Sibley College Lectures.-Princlples and Methods of BalanCing not generally used judiciously; there is usually too 

Forces developed In Moving Bodies.-Momentum and centrlfngal 
force.-By CRAS. T. PORTER.-S figures . . .. . . . . . . . . . .. . . . . . . .  , ........ 8472 much stoning. The work is very inviting, as it will 

Compressed Air Power Schemes.-By J. STURGJi;ON.-Several readily half conceal the lack of file or scraper finish. 
figures . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... '" 8475 For stoning, only small slips should be used or the The Berthon Collapsible Canoe.-2 engravings ..... , ................ 84.6 

The Fiftieth Anniversary of the Opening of the First German points of larger ones; broad smutches of stone rub-
Steam Railroad. -With full page engraving . . . . . . . . . . .. . . . ... . . . . ...... 8476 bing are coarse and crude. Let the work to be 

Improved Coal Elevator.-With.engraving ... , .. ....... '..,: ......... 8478 stoned be well surfaced with file, scraper, or, where 
TIFIC AMERICAN SUPPLEMENT prefer to commeIJ,ce at III. TECHNOLOGY.--Steel-maklng Ladles.-4 figures . . . .. .... .. . . . . . .  8478 permissible, with emery, before the stone is used-and 
the beginning of the year, January 1, so that they Water Gas.-The relative value of witter gas and other gases as better work can be done with water than with oil. Iron-reducing Agents.-BY B. H. THWAITE.-Experiments.- . . 

t" bb d '  t ·  ht may have complete volumes for binding. With tables and 1 figure ........................... ...................... 8482 The stone makes a nICe ornamen ru e IIi s raag 
Japanese Rice Wine and Soja Sauce.-Method of making . . . .. . . . .  8482 [ liues and angles-better than curves. The writer Those who desire it can have the back numbers of 

either edition of the paper mailed to them, but unless IV. ELECTRICITY, MICROSCOPY, ETC.-Apparatus for demon
strating that ElectriCity develop. only on the Surface of Con-

specially ordered, new subscriptions will be entered 
from the time the order is received. 

Bound volumes of the SCIENTIFIC AMERICAN and 
SCIENTIFIC AMERICAN SUPPLMENT for .1885 may be 

dnctors.-1 figure. _ . . . . . 0 • • • • • •  0 . 0  • •  .;"i . . ... . . .  0 • •  0 . 0 0  • • • • • •• 0 •• 0 . 0  • • • • • • • • •  84'19 
The Colson Telephone.--3 engravings . . . . . . . . . . . ..... . . . . .  '" ......... 8479 
The Meldometer.-An apparatus for determining the melting 

points of minerals ........................................................ 847� 
Touch Transmission by ElectriCity in the Education of Deaf 

Mutes.-By S. TEFFT W ALKER.-With 1 figure ................... , ... 8480 

had at this office, or obtained through new� agents. v. HORTICUIJTURE.-Candclabra CactuB and th�if(}rnia WOOd-
All the volumes of the SCIENTIFIC AMERICAN° SUP- pecker.-By' C. "F. HOLDER.-With 2 eugravlnO!s .. . .  " :... ......... 8484 

I 
How Plants are reproduced.-By C. E. STUART.-A pap ... read 

PLEMENT from its commencement, 
(lovers, may be hall as above. 

bound or in paper bef'le the Chemists' Assistants' Association . . . . .... .. . . . . . . . . . . . . . . .  8465 

VI. MISCELLANEUUS.-The Origin of Meteorites.-With 1 fig?re . . 8483 

saw a pattern lJ;uown as Grecian border put around 
the sides of a lathe apron with stone on an emery 
and rouge ground of shining polish. It was rich, con
sist.ing solely of straight lines and right angles. 

Stone in powder is excellent fol' a plane surface of 
considerable extent where shining polish is not de
sired. The stone used is preferably the yellow, not 
the white, oil stone, and the powder is of a fineness 
almost Impalpable to the fingers, but showmg grit 
when placed on the tongue and lips. This is applied 
with water and a stick of soft white pine, or white-
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