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Views Showing Progress of 
Work.

PLATES XV. TO XXXI.



PLATE XV.

LOOKING EAST.

CAISSON, NOVEMBER 20, 1886,



PLATE XVI.

EAST SIDE, APRIL 22, 1887.



PLATE XVII.
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PIER I, APRIL 22, 1887.



PLATE XVIII.

PIER II, SEPTEMBER 8, 1887.



PLATE XIX-

PEDESTALS, PIER lll-SEPTEMBER 8, 1887.

front view, bearing of steel arches, pier hi. RIVETING MACHINE AT WORK.



PLATE XX.

WEST SIDE, NOVEMBER 4, 1887.



PLATE XXI.

WEST SIDE, LOOKING NORTHEAST, NOVEMBER 4, 1887.
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PLATE XXIII.

WEST SIDE, DECEMBER 24, 1887.

LANDSPAN, DECEMBER 24, 1887.

EAST SIDE, DECEMBER 24, 1887.



PLATE XXIV.

WESTSIDE, MARCH 23, 1888.



PLATE XXV.

RIVER SPAN, MARCH 23, 1888.



PLATE XXVI.

EAST SIDE-MARCH 23, 1888.



PLATE XXVII

RIVER SPAN, MAY 7, 1888 
SETTING FLOOR BEAMS

RIVER SPAN, MAY 18, 1888.
SHOWING BUCKLE PLATES.

ALTERNATE ROWS WERE RIVETED TO THE FLOOR STRINGERS IN THE SHOP AND SET AS ONE.



PLATE XXVIII-

APRIL 6, 1888.

AUGUST 24, 1888.
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PLATE XXXI.

EAST SIDE, NOVEMBER I, 1888.



THE WASHIN GTON BRIDGE.
GENERAL ELEVATION AND PLAN.

PLATE XXXII
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Plates Showing Masonry Work.

XXXIII. TO XLIII.



PLATE XXXIII.Caisson Foundation of Pier II.



PLATE XXXIV.

METHOD OF EXCAVATING ROCK IN CAISSON.
SECTION AND PLAN.



PLATE XXXV.



PLATE XXXVI
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PLATE XXXVII



PLATE XXXVIII.





DETA I LS or MASON RY



PLATE XLI.DETAILS OF MASONRY.
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Plates Showing Metal Work.

XLIV. TO LVIII.





PLATE XLIV.
LONGITUDINAL SECTION.ON CENTER LINE OF ARCH,(ELEVATION OF INNER RIB.)
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PEDESTAL AND FlRST SEGMENT OF STEEL ARCH. PLATE XLVI

TOP VIEW or SEGMENT NT

TOP V/EW of PEDESTAL

END V/EW of PEDESTAL
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SEGMENTN?50F STEEL ARCH.< PLATE XLVII.

TOP VIEW. ।
o

Table of Plates and Angles for one Flange of each 
Segment, from No. 1 to No. 17.

(Pedestal shown on Plate XLVI.)
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PLATE XLVIIIJOINTS OF SEGMENTS OF STEEL ARCH.



TOP LATER PLS.

p---------217.01-----------»j<:-------- 212.97"-------*-------209 II------------------- 205.4&

LATERAL BRACING BETWEEN RIBS. PLATE XLIX.

195.67------- --------192.89 —180.13

4----- 187.33’— *----- 184.65—-I— 782.22 ~ '—4-—173.79’—4—-173.48'—

BOTTOM LATERALS.
SCALE.

5 0 10 20 FT.
11 I I 11 111 I I ..I— ■ .I

5 0 2 4 6 8 METERS.
luulid_____ I____ ------------ 1---------- 1

DOTTED LINES SHOW BRACING FOR LOWER FLANGES.



PLATE LSECTIONS or METAL STRUCTURE TO SHOW GENERAL ARRANGEMENT.



DETAILS OF POSTS AND STRUTS. PLATE LI.
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TRANSVERSE FLOOR BEAMS- PLATE LU



BUCKLE PLATESAND FLOORING PLATE Lill.

SECTION OF FLOORING.

PLAN OF FLOORING.

SCALE.
5 0 10 20 30 T?

- ---- 1---------L J
5 0 123^59769 METERS.

Uul___1__ I__ I___ I__ i___I___ I___ !__ I



PLATE LIV.ANCHORAGE OF METAL FLOOR TO MASONRY, AND EXPANSION JOINT



DETAILS OF CONNECTION 0F METAL WORK AN D MASONRY. PLATE LV.
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false: works. PLATE LVI



PLATE LVII
SECTION OFIRON CORNICEAND BALUSTRADE.



PLATE LVIII.



ERECTION PLANS, PLANT AND DETAILS.
PLATES LIX. TO LXI.

DEDION’S method eor deflections.
PLATE LXII.

COMPARISON OF LARGE METAL ARCHES.
PLATE LXIII.



PLATE LIX.

Erection Plant and Location Plans
DEC.1887

E L E V AT ION AND PLAN



ERECTION PLANTanoDETAILS PLATE LX



ERECTION PLANT and DETAI LS PLATE LXI



PLATE LXII
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ADVERTISEMENTS.





The Passaic Rolling Mill Co.,
ENGINEERS, CONTRACTORS, AND MANUFACTURERS

IN

STEEL AND IRON.
WORKS AND GENERAL OFFICE, 

PATERSON, N. J.
NEW YORK OFFICE, 

No. 45 BROADWAY.

WATTS COOKE, Pres’t. A. C. FAIRCHILD, Sec’y.

W. O. FAYERWEATHER, Vice-P. and Treas. J. K. COOKE, Sup’t.

G. H. BLAKELEY, Engineer.

CONTRACTORS FOR RAILWAY BRIDGES, ELEVATED 
RAILROADS, ROOFS, TURNTABLES, VIADUCTS, 

ETC., ETC.

Contractors and Builders of the Steel and Iron Spans of Washington Bridge 
over the Harlem River, New York City.





JOHN PEI RC

GRANITE,
826 Temple Court, 5 Beekman Street,

NEW YORK CITY.

----- REPRESENTING------

BOD WELL GRANITE CO., Rockland, Maine. 
HALLOWELL GRANITE WORKS, Hallowell, Maine.
MOUNT WALDO GRANITE WORKS, Frankfort, Maine. 
THE STONY CREEK RED GRANITE CO., Branford, Conn.

Contractors for furnishing Granite for New State, War and Navy Departments Building, Washington, 
D. C.; Masonic Temple, Record Building, Western Savings Fund Building, and Pennsylvania R. R. 
Passenger Station, &c., Philadelphia; Philadelphia County Jail, Penn.; Basement of New Post Office 
and Court House, at Erie, Pa.; Carnegie Free Library Building, Allegheny City, Penn.; Fidelity Title 
and Trust Company Building, Newark, N. J.; Savings Bank Building, Wilmington, Del.; New Custom 
House and Post Office, Cincinnati, Ohio ; New Court House and Post Office, Atlanta, Ga.; New County 
and City Buildings, New Board of Trade Building, Offices for Pullman Co., Counselman Building, Home 
Insurance Co. Building, Peck Buildings, and Auditorium Buildings, &c., Chicago, Ill.; St. Louis Bridge, 
Missouri; North Western Insurance Company Building, Milwaukee, Wisconsin ; Polished Granite for 
the State House, Indianapolis, Indiana; New Post Office, and Custom House, Brooklyn, N. Y.; New 
York and Brooklyn Bridge, Harlem River Bridge, Welles Building, Mutual Life Insurance Co. Building, 
Manhattan Bank Building, Kelley Building, Methodist Book Concern Building, Fifth Avenue and 20th 
Street, Havemeyer Residence, Fifth Avenue and 66th Street, Sun Insurance Co. Building, Mechanic’s 
Bank Building, &c., New York ; Wellington Building, Jordan, Marsh & Co. Building, &c., Boston ; 
New Custom House and Post Office, Fall River, Mass.; Peabody Town Buildings, Peabody, Mass.; 
Gen. Wool Monument, Troy, N. Y.; Pilgrims* Monument, Plymouth, Mass.; Smith Monument, Phila
delphia; Mausoleum and Monument for Dr. Gibson, Jamestown, Penn.; Ladeu Mausoleum, Woodlawn 
Cemetery, New York ; Equitable Life Insurance Building, Union Trust Building, New York ; Eagle 
Building, Brooklyn, N. Y.

JOHN PEIRCE, President. JOHN BOARDMAN, Jr., Secretary. HENRY S. LANPHER, Treasurer.

NEW YORK AND MAINE 

Granite Paving Block Co., 
826 TEMPLE COURT. 5 BEEKMAN STREET.

NEW YORK CITY.



NEW YORK AND ROSENDALE CEMENT CO.
KNOWN AS "SNYDER'S BRIDGE BRAND.”

Over 100,000 Barrels used in the New York and Brooklyn Bridge.

About 40,000 Barrels were used in the Washington Bridge, over the 
Harlem River, New York City.

This brand we warrant superior to any Rosendale Hydraulic Cement manufac
tured for use under or out of water. Especially adapted where tensile and com
pression tests are required.

USED ON OVER FORTY BRIDGES, 
including the two large bridges over the Susquehanna River, and Tombigbee Bridge, 
Ala.; in the construction of Water Works, Sewerage, and Concrete work throughout 
the country. Used extensively by the U. S. Government.

TESTIMONIALS.
From Mr. C. C. Martin, Prin. Ass’t Engineer East River Bridge :
“ It affords me pleasure to certify that we have used on the East River Bridge a very large quantity of the New 

York and Rosendale Co.’s cement, about 38,000 barrels in one year. We found it uniformly good, coming up to the 
specifications, and in many cases going far beyond them.”

From Mr. F. Collingwood, Ass’t Engineer New York and Brooklyn Bridge :
“ I take pleasure in saying that the cement supplied by the New York and Rosendale Cement Co. has proved 

itself of good quality throughout. When exposed to water it has stood well.”

From Mr. G. Lindenthal, C. E. :
“ The New York and Rosendale cement gave entire satisfaction at the Monongahela Bridge. It was used for con

crete in foundations, under water, and in the concrete filling of the large piers with entire success. Especially com
mendable in its reliable, even quality.”



THE M PERFECT COMETS KM MACHINE
Simple in Construction, 

Strong, Compact, 
and Portable.

In the Market.

THE FOLLOWING PARTIES ARE USING OUR CONCRETE MIXERS.
Myles Tierney—Union Bridge Co.—Casparis & Co.—Shields & Carroll-Manning, Maxwell & Moore—Nor. Pacific R.R., 

St. Paul, Minn.—Sooysmith & Co., Louisville. Ky.—Dawson, Symmes & Ussher—Anderson <% Barr—Smith & Brown—Estate 
of James B. Eads—Arthur McMullen—John W. Coburn & Co.—Pierce & Thomas—Minneapolis Street Railway Co., etc.

HARLEM RIVER BRIDGE COMMISSION.
Resident Engineer’s Office. High Bridge, Feb. 5, ’87.

The Cockburn Barrow and Machine Co., Jersey City, N. J.
Dear Sirs: The Concrete Mixer furnished by you to Mr. Myles Tierney, Contractor on this work, has been used in mixing 

several thousand yards of Concrete, without delay for repairs of any kind. The machine is simple in construction, readily oper
ated, and does its work thoroughly. Its capacity is upwards of 150 cubic yards in ten hours.

Yours truly, A. NOBLE, Eng.
Sole Manufacturers of the well known

MORISON SAND PUMPS.
These Pumps are extensively used in the sinking of Caissons for Bridge Piers and for Jetty work.

Also, Hoisting Buckets, Dredges, Air Locks, all machinery for Pneumatic work, etc., etc.
Prices, and any information -will be cheerfully given on application to the Manufacturers.

THE COCKBURN BARROW & MACHINE CO., 234,236,238, and 240 Eleventh St.,Jersey City, N. J.

M. GOODWIN,
MINER AND SHIPPER OF BUILDING SAND, 

OFFICE AND YARD, FOOT OF EAST 29TH STREET, 

NEW YORK CITY.

I am prepared to furnish Sand suitable for Concrete, Brick Work or Plastering, etc., etc., 
and deliver, upon short notice, cargoes of 200 tons and upwards, at any point in New York 
or vicinity. I can also furnish earth, ashes, etc., for filling-in purposes.

TELEPHONE NO. 275, EIGHTEENTH STREET.



J. F. ANDERSON. C. C. BARR.

S ANDERSON Bi BARR I

204, 11™ STREET, JERSEY CITY, N. J.

ATCHAFALAYA BRIDGE, TEXAS PACIFIC RAILWAY.

ANDERSON'S SYSTEM OF TUNNELING.

Patented Automatic 
Dredge used by Ander
son & Barr in deep ex
cavations.

Pier Foundations of the Ilawksbury Bridge, 
N. S. W., Australia.

Diamond Shoal 
Light House, now 
under construction.



J. F. ANDERSON. C. C. BARR.

(ATCHAFALAYA BR1OGEJEXAS PACIFIC RAILWAY.}

SPECIALTIES:

Pneumatic Work, Deep Foundations, and Tunneling io Soft Materials.
240, 11th Street, Jersey City, N. J.

CAISSON FOUNDATION. CENTRAL PIER, WASHINGTON BRIDGE, NEW YORK CITY.

SOME OF THE WORK DONE BY ANDERSON & BARR:
Atchafalaya Bridge, Texas & Pac. Ry.

Foundations Ohio River Bridge, Cairo, III.
Foundations Merchant Bridge, St. Louis, Mo.

Foundations Arkansas River Bridge, at Little Rock.
Foundations Seakonk River Bridge, Providence, R. I.

A Tunnel 4, OOO ft. long, 12 ft. in dia., in Brooklyn, N. Y.
Foundations for the Havoksbury Bridge, N. S. W., Australia.

Buttresses against Foundations of Chestnut St. Bridge, Philadelphia. Pa.
Foundation Central Pier of the Washington Bridge over the Harlem River, New York Citv.

ETC., ETC.
WORK NOW UNDER CONSTRUCTION:

Foundations for Bridge at Ft. Smith, Ark.
9, OOO ft. of Tunnel in Brooklyn, N. Y.

Diamond Shoa! Lighthouse, Cape Hatteras.



RENDROCK POWDER COMPANY,
23 Park IPlace, New York,

MANUFACTURERS OF

“RACKAROCK.”
The Only Safe High Explosive. It Contains No Glycerine or Gun Cotton. Cheapest, Best, and Strongest.

Composed of two ingredients, shipped and kept separate until required for use at the work.

No Noxious Gases, No Headache, No Nausea.

Section Showing Galleries and Drill Holes.

The Explosion of Flood Rock.—New York, Oct. io, 1885.
VIEW TAKEN THROUGH A WINDOW IN A HOUSE NEAR ASTORIA FERRY.-Approximate Height, 200 Feet.

Number of Drill Holes in Roof. 11,789; Number of Drill Holes in Pillars, 772 ; Total Number of Feet Drilled, 113,102; 
Pounds of Rackarock used, 240,397; Pounds of Dynamite used, 42.331; Pounds of Fulminate of Mercury used, 240; Area of 
Ground, 9 Acres ; Total Number of Cubic Yards 01 Rock broken, 270,717.

ROCK DRILLS FURNISHED BY THE RAND DRILL CO., N. Y.
On account of its safety “ RACKAROCK” was successfully used in blasting the drill holes for removing the rock in sinking 

the Caisson Foundation of Pier II. of the Washington Bridge, New York City.
For Circulars and information, address

RENDROCK POWDER CO., 23 Park Place, New York.



H. Stanley Goodwin, Pres. Walter G. Berg, Supt.

IOhm valley creosoting worn,
PERTH AMBOY, N. J.

LUMBER, PILING, and TIES, treated with DEAD OIL of COAL TAR (Creosote).

CREOSOTED LUMBER, PILING, AND TIES FURNISHED.
DIRECT WATER AND RAIL COMMUNICATION.

Capacity 400,000 feet B. M. per Month. Cylinders 80 feet long.
This process is the only one known to be absolutely proof against the destruction of marine works by the teredo, and is 

a sure preventive against rot or decay of timber under any conditions.
Creosote Oil is not dissolvable in water like metallic salts and the heavy grades made from coal tar will not wash out in run

ning water. Creosoting with COAL TAR CREOSOTE under high pressure, after the proper desiccation and preparation of 
the timber, is not a new patented process. Its success, when well done, is certain. Introduced in England over titty years 
ago and since thoroughly tested in all parts of the world.

OFFICE, WASHINGTON STREET, South of Gap, JERSEY CITY, N. J.

R. P. & J. H. STAATS,

Civil Engineers & Contractors,
35 Broadway, New Vork,

Builders of Docks, Sheds, Factories, Bridge Founda
tions, and False Work, Trestles, etc.

THE ARCHES OF THE WASHINGTON BRIDGE
No. 12. ARE FASTENED TO THE PIERS WITH

96 Expansion Bolts, 2in.x22dn.-N0.12. r J
THE BEST FASTENING EVER INVENTED FOR I

Bridge Work, Architectural Iron Work,

Elevators, Engine Beds, Vault Lights,

Fire Escapes, Cornices, Railings, Etc. / 1
SEND FOR CATALOGUE TO [[ J

F. H. EVANS, 
PATENTEE AND SOLE MANUFACTURER, 

696 TO 614 KENT AVE., BROOKLYN, E. D., NEW YORK.



THE METALLURGY OF STEEL,
BY HENRY M. HOWE, A..M , S.B., 

Mining and Metallurgical Engineer.
ILLUSTRATED WITH MANY ENGRAVINGS AND PLATES. ROYAL QUARTO, PRICE $10.00.

Chapter.
I.—Classification and Constitution of Steel.

Carbon and Iron, Hardening, Tempering, and Annealing.
III .—Iron and Silicon.

CON'TEN'TS:

IV .—Iron and Manganese.
V .—Iron and Sulphur.

__ . VI.—Iron and Phosphorus.
VII.—Chromium, Tungsten, Copper.

VIII.—The Metals Occurring but Sparingly in Iron.
IX.—Iron and Oxygen.

X.—Nitrogen, Hydrogen, Carbonic Oxide.
XI.—General Phenomena of the Absorption 

and Escape of Gas from Iron.

Chapter :
XII.—The Prevention of Blowholes and Pipes.

XIII.—Structure and Related Subjects.
XIV.—Cold Working, Hot Working, Welding.

XV.—Direct Processes.
XVI.—Charcoal Hearth Processes.

XVII.—The Crucible Process.
XVIII.—Apparatus for the Bessemer Process

Appendix :
I.—Special Steel.

II.—Anti-Rust Coatings.
III.—Lead-Quenching

For sale by LEO VON ROSENBERG, No. 35, Broadway, New York.

TTST
Will be Published about May, 1891.

NOTES
ON THE

RECONSTRUCTION
OF PART OF

Musconetcong Tunnel.
BV 

LOUIS FOCHT, 
Engineer in Charge.—Asst. Engineer L. V. R. R. Co.

Illustrated by many Engravings and Folding Plates.

LEO VON ROSENBERG, 
No. 35, Broadway, New York.

AMERICAN RAILROAD BRIDGES.
BY THEODORE COOPER, M. AM. SOC. C. E.

8vo, 60 Pages. 18 Folding Plates; 8 Page Illustrations by Phototype Process; Appendix giving Abstract 
of Recent Tests on Full Size Bridge Members. Price, $2.00, Cloth Binding.

Specifications for Iron and Steel Railroad Bridges....................................................................$0.25
Specifications for Iron and Steel Highway Bridges......................................................................0.25

(Editions of 1890.)
For SALE BY

LEO VON ROSENBERG,
No. 35, BROADWAY, NEW YORK.
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ALSEN’S PORTLAND CEMENT WORKS,

OF HAMBURG, GERMANY,

Manufacturers of Portland Cement,
POST BUILDING, 16 and 18 EXCHANGE PLACE.

Alsen’s Cement is the highest grade Portland Cement made, and is usually 
specified by the most prominent civil engineers for heavy concrete foundations, 
where great strength, firmness, and uniformity is required. The Cement has been 
specified and used in the foundation and piers of the following bridges, and many 
others :
Harlem Bridge, New York.
Plattsmouth Bridge, Plattsmouth, Neb.
Sioux City Bridge, Sioux City, la.
Omaha Bridge, Omaha, Neb.
Blair Crossing Bridge, Blair Crossing, Neb.

Poughkeepsie Bridge, Poughkeepsie, N. Y.
Cantilever Bridge, Niagara Falls, N. Y. 
Bismarck Bridge, Bismarck, N. Dak. 
Memphis Bridge, Memphis, Tenn. 
St. Louis Bridge, St. Louis, Mo.

Tests made under Col. D. C. Houston, Corps of Engineers, U. S. A., of 
Alsen’s Cement used for sea wall around Governor’s Island, New York Harbor.

Tensile strength per square inch, i day, 384 lbs.; 7 days, 600 lbs.; 3odays, 818 lbs.

THOMAS CHALMERS, Prest. WM. J. CHALMERS, V. Prest. & Treas.
N. D. FRASER, Manager. THOS. SUTTON, Secretary.

FRASER & CHALMERS,
(INCORPORATED.)

MANUFACTURERS OF

Mining Machinery, Steam Engines, Boilers,
AND MACHINERY FOR SYSTEMATIC

Milling, Smelting, and Concentration of Ores.

PUMPING MACHINERY, HOISTING ENGINES, CABLE WINDING 
MACHINERY FOR STREET RAILWAYS.

CONTRACTORS’ SUPPLIES.

General Office and Works, - - - - Fulton and Union Streets, Chicago, Ill.
BRANCH OFFICES:

NEW YORK, 
Room 42, No. 2 Wall St. 

LONDON, ENGLAND, 
23 Bucklersbury, E. C.

SALT LAKE CITY, UTAH, 
7 West Second South St.

LIMA, PERU, S. A., 
Calle Zarte, No. 94.

HELENA, MONTANA.

DENVER, COLORADO, 
1316 Eighteenth St. 

CHIHUAHUA CITY, MEXICO, 
No. 11 Calle de Juarez.

JOHANNESBURG, 
Transvaal, South Africa.

TOKIO, JAPAN, 
18 Ginza Sanchome.

SHANGHAI, CHINA.



LIDGERWOOD MANUFACTURING CO.,
LARGEST MANUFACTURERS OF 

HOISTING MACHINERY, 
OF EVERY DESCRIPTION, 

IN THE UNITED STATES,
FOR

Mines, Contractors, General Tunnel Works, and Hoisting Purposes.

Single Cylinder, Improved Patent
FRICTION DRUM

Portable Hoisting Engine
SPECIALLY ADAPTED FOR

Pile-Driving, Railroads, Contractors, Bridge- 
Builders, Docks, and Quarries.

HE accompanying engraving represents our Improved 
Patent Friction Drum Hoisting Engine, with boiler 

and fixtures complete, which is 
adapted for all general hoisting pur
poses, is of our new design, made 
from new patterns, and embodies 
the results of many years’ experience. 
They are particularly simple in de
sign and construction, and are prop
erly proportioned throughout in ac- 

s cordance with their cylinder power. 
Only the best quality of material is 
used, and the workmanship, being 
done on special tools and with great 
care, is absolutely accurate, as all 
parts are made to gauge on the dupli
cate part system, which insures per

feet interchangeability. Finished parts for all sizes of engines are always kept in stock, thus enabling 
our customers, even at a distance of several hundreds of miles, to obtain duplicate parts of their engines 
at once without the vexatious delay which is entailed when engines are purchased of local makers.

LIDGERWOOD MANUFACTURING CO., 
. 96 LIBERTY STREET, 

NEW YORK.
197-203 CONGRESS STREET, BOSTON 34 & 36 WEST MONROE STREET. CHICAGO

1-7 N yiRST STREET, PORTLAND, OREGON.



RAND DRILL COMPANY.
23 PARK PLACE, NEW YORK, U. S. A.,

MANUFACTURERS OF

Rand Rock Drills
AND

AIR COMPRESSORS.
THE STANDARD MACHINERY FOR MINES,

Tunnels, Caisson Foundations, and all Work where 
Compressed Air is Required.

Used in the West Point, Weehawken, Haverstraw, Sidling Hill, Vosburg, and other Tunnels.

OVER HALF OF THE NEW CROTON AQUEDUCT HAS BEEN DRIVEN WITH

RAND DRILLS AND AIR COMPRESSORS.
THE HIGHEST AMERICAN TUNNELING RECORD.

The Rand Drill was used in excavating the rock for the foundation of the Central Pier of the Washing
ton Bridge, the first instance when rock drills were employed in connection with the sinking of caissons ; 
also removing rock for the approaches.



HERBERT STEWARD
CONTRACTOR.

Masonry a Specialty.

NEW YORK CITY.

ORRICE: 15 CORTLANDT STREET, ROOM 69,

The Trenton Iron Company,
MANUFACTURERS OF

IRON AND STEEL WIRE.

OF ALL DESCRIPTIONS.

NEW YORK OFFICE:

PATENT WIRE ROPE TRAMWAYS.
(Bleichert System.)

Hoisting and Conveying Plants for Quarries, Open Cut Mines, etc., etc.
Special Appliances designed and constructed for removing and transporting material.

PATENT LOCKED WIRE ROPE.
WORKS AND OFFICE AT TRENTON, NEW JERSEY. 

COOPER, HEWITT & CO., 
17 BURLING SLIP.



C. B. HERRON, Chairman. JNO. C. PORTER, Sec’v and Trkas.

THE

Spang Steel & Iron Co., Limited,
MANUFACTURERS OF

STEEI
BY THE OPEN-HEARTH AND THE CLAPP-GRIFFITH 

PROCESSES.

INGOTS, BLOOMS, BILLETS, 
UNIVERSAL MILL STEEL PLATES, 

BRIDGE AND SHIP PLATES.

Round, Square, and Flat Machinery Steel.

SPECIALTY:

L0C0W1VE, BOMMEHIIIHOX STEEL
Shell, Flange, and Fire-Box Steel for 

Stationary, Portable, and Marine Boilers.

QUALITY GUARANTEED EQUAL TO ANY MADE. 
CORRESPONDENCE SOLICITED.

Office: 66,68,and 70 Sandusky Street, Allegheny, Pa.
P. O. Address, PITTSBURGH, PA.





A. L. BARBER. President, 
Le Droit Building, 

Washington, D. C.

F. V. GREENE, V.-Pres.,
Washington Building,

1 Broadway, New York.

The Barber Asphalt Paving Company 
IS THE OLDEST AND LARGEST ASPHALT PAVING COM
PANY IN THE UNITED STA TES. IT HAS LAID, DUR
ING THE LAST THIR TEEN YEARS, AS PH AL T PA YE
MEN TS TO THE EXTENT OF 0 VER 5,000,000 SQ UARE 

YARDS, ON 713 STREETS; IN 31 DIFFERENT 
CITIES OF THE UNITED STATES. IT HAS 
TAKEN UP WOOD, STONE, MACADAM, AND 
O THER VARIE TIES OF PA YEMEN T, TO THE 
EXTENT OF 1,675,218 SQUARE YARDS, AND 
RE PLA CED THEM WITH ASPHAL T. IN 

THE CITY OF BUFFALO IT HAS LAID 
1,584,678 SQUARE YARDS OF ASPHAL T 
PAVEMENT, ON 198 STREETS 
AND PARTS OF STREETS, AND 

THEREBY GIVEN PRE-EMI
NENCE TO THE CITY OF 
BUFFALO, WHICH HAS A 
LARGER AREA OF GENU
INE ASPHAL T PA VE- 
MENTS THAN ANY 
0 THER CITY IN THE 

WORLD.

GENERAL OFFICES:
1 Broadway, New York. Le Droit Building, Washington, D. C.



THE VOSBURG TUNNEL,
A DESCRIPTION OF ITS CONSTRUCTION.

ILLUSTRATED BY 72 ENGRAVINGS AND SEVERAL MAPS.
PUBLISHED WITH THE PERMISSION OF THE LEHIGH VALLEY R. R. CO.,

BY THE AUTHOR,

LEO VON ROSENBERG, No. 35, BROADWAY, NEW YORK.

Price—Paper Cover, $1.00; Cloth, $1.40. Postage Paid.

CO2ST TE1STTS :
Geographical Location of the Vosburg Tunnel—History of the Pennsylvania and New York 

Canal and Railroad—Transportation over the Pennsylvania and New York Canal and Railroad_  
The Surveying Work for the Tunnel—Alignment and Grade—Dimensions—Geology and Character 
of the Material—Machinery: Air Compressors, Rock Drills, Hoisting Engines, Electric Light, Oil 
Torches, Pumps, etc.—Explosives, etc.—Method of Tunneling—The Headings: System of Machine 
Drilling employed in the Headings (the American or Center-Cut System), Blasting the Center-Cut 
and Side Rounds, Progress Tables of Headings, Quantities, Averages, Areas, etc., Enlarging the 
Heading and Removing the Bench—Blasting Appliances: Platinum Fuse, Blasting Machine, etc.— 
Timbering—Masonry: Stone and Brick Arching, Side Walls, etc., Brick Tests, Cement and Cement 
Tests—Centering—Portals—Drainage—Road-Bed and Track—General Progress of Construction_  
Quantities of Excavation and of Construction; Averages and Areas—Cost of Tunnel—Contract 
Prices, Labor and Wages—Accidents—Engineers—Contractors—Ventilation—System of Signaling 
—Regulations for Running Trains—Number of Trains passing through the Tunnel daily—Present 
Condition of the Tunnel.

Comments of the Press and Opinions of Engineers.
From “ The EngineerLondon, England:—“ This is a large, well illustrated brochure, 

descriptive and illustrative of the methods employed in the construction of the Vosburg Tunnel. 
............ The account of the tunnel is clearly written and illustrated with exceedingly good 
engravings and maps, which show the tunnel in various stages of excavation in various rocks, the 
system of timbering, drilling, and arrangement of the drilling and firing................. The brochure is a
well-printed and useful account of tunneling work.”

" Engineering," London, England, in publishing an extract from the work, says in conclusion : 
—“ We are indebted for the foregoing particulars and the accompanying illustrations to an extremely 
well got up little book on the Vosburg Tunnel, written by Leo Von Rosenberg, of New York.”

From “ Indian Engineering," Calcutta, India :—“ This pamphlet is a valuable record of the 
construction of a large work located on the line of the Pennsylvania and New York Canal and R. R., 
Pennsylvania, U. S. A.................. The technical details furnished are very full and replete with
interest. The description is illustrated by 72 engravings and maps, carefully prepared and executed 
in the best style of American art. The publication contains much matter of general interest, and 
should find a wide and ready sale at the modest price of one dollar.”

From the “ Engineering News," New York:—“We should be glad to see every modem en
gineering work as well described as in this very valuable and complete account of the construction 
of one of the newest modern tunnels. The tunnel itself had many interesting features, and this 
book gives extremely well just those details which every engineer wishes to know.................One of
the most admirable features of this work is the full way in which it describes and illustrates just how 
the explosives were used. The contract prices, and all similar details of that nature, are also given 
very fully, and as a whole the work is undoubtedly one which should be in the library of every 
engineer. We cannot now give as full details from the volume as we should be glad to, but it is in 
every way creditable to the author, from whom it can be obtained direct or through this journal.”

FOR COPIES, ADDRESS

LEO VON ROSENBERG, No. 35, BROADWAY, NEW YORK, U. S. A. 
Price—Paper Cover, $i.oo; Cloth, $1.40; Postage Paid.



NEW YORK BELTING AND PACKING CO.,
Warehouse: 15 PARK ROW, NEW YORK.

The Oldest and Largest

Manufacturers

in the United? States of

In Every Form^Adapted to Mechanical Purposes.

OStlGINAlL SOLID

RUBBER BELTING
FOR MACHINERY,

With Smooth, Metallic Rubber Surface.
This Company has manufactured the largest 

Belts made in the world for the principal eleva
tors at Chicago, Buffalo, and New York.

Vulcanite Emery Wheels.
Large Wheels made on Cast-Iron Centre if desired.

Cuts cool and freely. Beats any other wheel in the market 
in this respect. Is more durable, hence cheaper. A trial will 
convince you of this. Moreover, it is the strongest and safest 
wheel made.

SUPERIOR HOSE FOR ROCK DRILLS.

“test” hose.

Steam and Water Hose, Plain and Rubber Lined. 
AIR BRAKE HOSE, 

PRONOUNCED BY WESTINGHOUSE TO BE THE BEST.
Rubber “Test” Hose, made of Vulcanized Para Rubber and Carbonized 

Duck.
Cotton “Cable” Hose, Circular, Woven, Seamless, Antiseptic, for the 

use of Steam and Hand Fire Engines, Force Pumps, Mills, Factories, 
Steamers’ and Brewers’ use.

PATENT ELASTIC RUBBER-BACK SQUARE PACKING. 
For packing the piston-rods and valve stems of Engines 

and Pumps.

Rubber Office Mats,
Neat, Clean, and Very Durable.

Warehouse: 15 PARK ROW (Opp. Astor House), NEW YORK.
JOHN H. CHEEVER, Treasurer. J. D. CHEEVER, Deputy Treasurer.

Salesrooms : Chicago, Philadelphia, Boston,'St. Louis, Cleveland, Minneapolis, Detroit, Grand Rapids, Atlanta, 
San Francisco.



Washington Bridge
OVER THE HARLEM RIVER, AT 181ST STREET, NEW YORK CITY.

A DESCRIPTION OF ITS CONSTRUCTION.
BY 

WILLIAM R. HUTTON, 
CHIEF ENGINEER, 

Member of the American Society of Civil Engineers, and Soci6te des Ing6nieurs Civils of France. 
Member of the Institution of Civil Engineers.

ILLUSTRATED
WITH TWENTY-SIX ALBERTYPES, AND THIRTY-SEVEN DOUBLE AND SINGLE PAGE 

LITHOGRAPHS.

ADDRESS THE PUBLISHER: 

LEO VON ROSENBERG, 
35, BROADWAY, NEW YORK. 

PRICE $8.00, POST-PAID.

LEO VOnTrOSENBERG,
PUBLISHER,

35, BROADWAY, NEW YORK.

Reports, Monographs, Books, Maps, in every Branch 
of Engineering.

Drawings, Engravings, and Lithographs furnished of 
every description.

Will describe and illustrate Engineering Works, built or in 
course of construction, for publication.

CORRESPONDENCE SOLICITED.



Established 1840.

Jhckson’s Hr chitectural Iron Works.
Foundries and Shops, East 28th and 29th Streets.

Office, 315 East 28th Street, New York Oity.
MANUFACTURERS OF

CONTRACTORS FOR THE

Ornamental Iron and Bronze Work of the Washington Bridge,
AND THE FOLLOWING BUILDINGS:

NEW CRIMINAL COURT BUILDING.
THIRD AVE. R.R. CO.’S NEW CAR STABLES.

STATE, WAR, AND NAVY DEPARTMENT BUILDING, Washington, D. C.
NEW YORK MERCANTILE EXCHANGE. PUCK BUILDING.

BLOOMINGDALE BROS. E. RIDLEY & SONS.
YOUNG MEN’S CHRISTIAN ASSOCIATION, Harlem.

THE UNIVERSAL, Brooklyn.
NEW YORK CATHOLIC PROTECTORY, Westchester, N. Y.

POTTER BUILDING. SMITH, GRAY & CO., Brooklyn.
EXCELSIOR STEAM POWER CO. LOESER BUILDING.

TOWER BUILDING.
MARKET AND FULTON NATIONAL BANK.

COHNFELD BUILDING. AMBERG THEATRE. PROGRESS CLUB. 
AMERICAN MUSEUM OF NATURAL HISTORY.

ROUSS BUILDING. LINCOLN BUILDING.








