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The Hudson River Tnnnel. 

After a resting spell of four and a half years, this 
great undertaking has been again opened, and one of 
the headings is being extended as rapidly as possible 
through the bed of the Hudson. Although all of the four 
headings will be worked simultaneousiy, the principal 
endeavor will be to complete and open the north tun­
nel, which is about one-third finished. The method of 
building the tunnel has not been changed. Compressed 
air is r(llied upon to keep the heading free from water, 
and the tenacity of the wall of silt is depended upon 
to separate the air and water. The heading is exca­
vated as fast as the plate sheathing and masonry can 
be put in, while the pilot is kept from fifteen to twenty 
fee.t in advance of the heading, and thus serves as an 
explorer into the nature of the material ahead. 

The work is of decided interest from an engineering 
point of view, as it introduces and, what is more im­
portant, practically tests a new and novel system of tun­
neling. which, so far at least, has proved to be efficient 
and economical. The tunnels once completed will be 
invaluab.le to the commerce of this city, as they will 
provide sure and rapid connection with all the great 
railroads terminating on the west side of the Hudson 
River, opposite this city. 

We understand that all the capital necessary has 
been secured, and that all financial stumbling blocks 
have be(ln removed. We congratulate Mr. D. C. Haskin, 
the inventor of the system employed in the tunneling, 
upon his indomitable energy and perseverance in sur­
mouating the many difficulties he has encountered, and 
hope that his anticipations in 'respect to the result of 
his grand engineering enterprise will be fully realized. 

Elsewhere in this issue will be (ound a description with 
illustration of this great work from its inception up to 
the present time. 

STEAK CRUISER ATLANTA, U. S, N. 
In 1883 the government entered into contract with 

the late John Roach for the building of the twin screw 
steam cruiser Chicago, single screw steam cruisers Bos­
ton and Atlanta, and the dispatch boat Dolphin, the 
construction of which had been authorized by act of 
Congress. The contract price for all the. vesselS was 
$2,440,000, which included the hull, machinery, and fit­
tings, but excluded the masts, spars, sails, etc. In the 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 432, may be 
found accurate and spirited sketches of each Qf these 
boats, together with a description of their principal 
features. 

The accompanying frontispiece illustrates the At­
lanta, which now lies, complete and perfect in every 
detail, at the Brooklyn Navy Yard. The other three 
boats are finished as regards their machinery and hulls, 
but have not yet received their armaments. 

The principal dimensions of the Atlanta are as fol­
lows: 

Leng th between perpendiculars. . . . . . • . • • • • • • • • • • •  

., on water line . . . . • . . . . . . . . . . . .•.• • • •. •• • •• • • •  

over alL ..................... ............. . 

Extreme b readth .................... . ..... ...... . 

270 ft. 

276 " 
283" 
42" 

Mean dranght at lo"d water line........ . . . . . . • . . . . .  16  " 1 0  in. 
Disp lacement at w ater line.... . . . .  . . . . . . • .  . • •  • . . . . .  3,000 tons. 

Sail area ..................... ............. ........ 10,400 sq. ft. 

Indicated horse power.. .. .. .. .. .. .. .. .. .. . ... .... 3,500 

Speed at sea........ ...................... ........ 13 k nots. 

Capacity of coal b nnkers................. ... .... . . 580 tons. 

The ship is built of steel, and is divided into nine 
main compartments by eight complete transverse bulk­
heads, extending to th�, main deck. The boilers and ma­
chinery ar!l protected by a coal a;L'illor 8 feet thick above 
the water line and 5 feet below, the coal bunkerBbeing 
formed by longitudinal bulkheads extending on each 
side through the machinery space. The doors closing 

� • • • • the compartments can be operated from below or from 
Printing Plates from Photo&,raphs. the main deck. In addition to the 580 tons of coal car-

A method of reproducing photographs in copper ried by the bunkers, about 200 tons more can be taken 
plate, lithographic, or printing presses has been realized on board if necessary, thus enabling the vessel to steam 
by Capt. Louis Collardon, of Cordoba, Buenos Ayres. 2,500 miles at full speed, or 5,300 miles at the rate of 10 
The relief surface for the photographs is a specially knots an hour. For 100 feet the ml:\.chinery spaces are 
prepared surface of gypsum, which is composed of 1 to protected by a steel deck, one inch and a half thick, 
6 per cent chalk and 50 per cent water to each 100 and at the bottom of these spaces is a water-tight 
parts gypsum, the latter, together with the chalk, double bottom, containing twelve water-tight cells. The 
being finely powdered and well worked with the water outside plating is 23 pounds to the square foot. and 
to obtain a homogeneous mass, which is then pressed is doubled from the stem to near the stern at the water 
into plates of suitable size, having a polished surface line. 
when dry. The pigment paper is prepared as follows: The motive power consists of a three cylinder com-

. Common bl8lCk pigm�nt paper is placed 'ina bath pound horizontal engine of 3,500 horse power; the 
composed of 4 per cent bichromate of potash to 100 per high pressure cylinder is 54 inches in diameter and the 
cent water for from one to five minutes, as required, two low pressure 74 inches, the latter being arranged 
and then dried in a temperature of 60 deg. to 70 deg. C. at either side of the former, and the stroke is 42 inches. 
The paper is then exposed to the daylight for from ten The steel shaft is 16 inches in diameter at the journals, 
minutes to two hours, according to the strength of the and is made in three interchangeable sections. The 
light, and then placed in cold water for about an hour, low pressure cranks are set at right angles, while the 
and then in another bath composed of about 6 per cent other is placed between the two at angles of 135 de­
pyrogallic acid to 100 per cent alcohol for about ten grees. The screw is four bladed, 17 feet in diameter, 
minutes, when it is placed in a frame or on a plate and and has a pitch of 20 feet. Steam is supplied by eight 
dried. As soon as completely dry, it is covered with horizontal return tubular boilers, located forward of 
powdered oxide of zinc or oxide of bismuth, which is the engine, and separated into two groups by a trans­
rubbed in with the palm of the hand. thus pressing it verse bulkhead. Each boiler is 9% feet long, 11 2-3 feet 
into the deep parts, and leaving the upper parts or in diameter, and is provided with two cylindrical fur­
lines of the figures free, the surplus powder being re- naces having a grate surface of 25 square feet. A 
moved. The pigment paper thus prepared is placed forced draught .is obtained from six blowers, each hav­
in front of the camera, and a negative produced in the ing a capacity of 12,000 cubic feet per minute, which 
usual way. This negative is removed from the glass creates :an air pressure in the air-tight boiler room 
and placed between the negative of the photo. to be re- equal to one or two inches of water. The boilers were 

of the machinery, everything worked easily, smoothly, 
and satisfactorily. The vessel itself gave evidence of 
great strength and rigidity. 

Previous to this the wrist pin of the high pressure 
crank had heated more or less, the lubrication being 
imperfect, owing to the oil being thrown out by the 
rapid revolution. This was perfectly remedied by pro­
viding the bearing with a telescope oil cup, one of 
which will now be placed upon each of the other 
wrist pins. 

The tests of this cruiser have resulted most satisfacto­
rily, and her engines have developed the full power 
called for in the specifications, which contained no 
clause concerning the speed to be attained, although 
the repor has been widely circulated that, before being 
accepted, she would have to make a certain number of 
knots in rough and still water. There was no pro­
vision relating to speed. She has shown that a speed 
of sixteen knots is possible, and this is considered 
excellent. 

The guns of the boat will next be tested, and the 
crew drilled in their handling. In an early issue we 
purpose to present engravings of the various guns, 
showing how they are mounted ar,d manipulated and 
how the ammunition is handled. 

.. , . , .. 
Pa)'lllent lIy the Hour. 

In the" Declaration of Principles" adopted and pro­
mulgated by the national association of master build­
ers, it is stated that" this association earnestly recom­
mends to all its affiliated associations to secure as soon 
as possible the adoption of a system of payment by the 
hour. for all labor performed, other than piece work or 
salary work, and to obt&in the co-operation of associ a-

'n. of workmen' in this just and equitable arrange­
ment)- fusome citiee where the system of paying for 
labor by the iiOar�t in vogue, there is some query 
as to just what the BysteUiinclu4es; 

In Chicago, ever sinee the great-ure of 1871, nea.rly 
a1l contractors have been in the habitof��g for 
their labor by the hour instead of by the day. �he 
old custom of paying by the day, still in almost geri8: 
ral use, the day was made the unit of time and of pay­
ment. A quarter of a day was made the smallest 
division of this unit. If a man did not work a quarter 
of a day, he received no pay. If he worked over a 
quarter of a day, he received pay for half a day, etc. 
This is unjust to the laboring man who works but an 
hour and is suddenly called away. It is equally un­
just to the contractor who pays for half a day when 
he only receives but a little over a quarter. 

In the payment by the hour system the hour is made 
the unit of measure, and all time is kept by the hour. 
If a man works less than half an hour it is not counted. 
If he works over half an hour, he is credited with an 
hour. 

The number of hours in a day's work does not affect 
the system at all, and all contractors reserve the right 
to work as many hours as is necessary and agreed. 
Overtime is credited as time and a half, and Sundays as 
double. time. A man leaving work without permission 
is diseharged, but when he leaves with permission he 
is paid for exactly the amount of work he has accom­
plished. This is all there is to the payment by the 
hour system. Those who have tried it like it infinitely 
better than the old method.-Sanital'Y News. 

.. , ., .. 

produced and a pigment paper, which .has been pre- tested to 160 pounds. PhosDhates from Rock. 

pared with a strong solution of gelatine containing From the accompanying engravings a comprehen - A process lately patented in Germany by Haenisch 
only a small quantity of pigment, and then copied as eion idea may be obtained of the disposition of the and Schroeder, for the manufacture of precipitated 
usual, thereby producing a positive on the pigment battery. 1 is a Rtern chase 8 in. breech-loading ri1le, phosphates from any kind of the ordinary crude rock, 
paper with the same irregular surface as that on the 2 a Gatling gun, 3 a Hotchkiss tower and single shot 13 is as follows: 
negative. which is necessary to print from. The print- lb. 47-millimeter gun, 4 Gatling machine gun, 5 search The rough material being first reduced to a very fine 
ing block is prepared as follows: light, 6 8 in. long range breech·loading ritle on fOF- p9Wder, is treated with just sufficient Rulphuric acid to 

The gypsum plate is placed under water, and upon ward deck, 7 armored pilot house, 8 Gatling gun, 9 transform the carbonate and any free lime into sul­
it the positive, also under water, then the plate with search light, 10 37-millimeter Gatling gun, 11 broadside phate. The mass is then subjected to the action of 
the positive is removed from the water, and the posi- breech-loading 6 in. rifle. At 12 the remarkably per- aqueous sulphurous acid, which dissolves only the tri­
tive pressed against the plate by an India rubber roller fect wave line of the ship at full speed is shown. calciUIh phosphate and leaves the other coniltituents as 
or squeezer to remove any air that may be between, The first trial trip of this boat was from the Brook- a sediment. 
the positive closely adhering to the plate. It is then lyn Navy Yard up the Sound and back, when some The clear liquid is decanted and subjected to a gentle 
pressed slightly in a press, and then placed in a bath trouble was experienced with the water relief valves of heat. Sulphurous acid is given off and reabsorbed in 
composed of water and 10 per cent. sulpho-cyanide of the high pressure cylinder and with the heating of the water, by means of a simple mechanical device, the 
ammonium, which will dissolve those parts which are thrust bearing. The' second trip was to Newport to phosphate itself being precipitated, washed, dried, and 
not or only partially developed. When removed from adjust the compasses; and the bearing again heated. passed through a disintegrator. 
this bath and washed in cold water, it is placed in a Upon the return this bearing was entirely overhauled, Th preliminary treatment prevents the combination 
bath composed of 5 per cent chrome alum in water for when it was found that the rings had not been proper- of the carbonate or free lime which woul«!;.otherwise 
about five minutes, then removed and washed, and im- ly fitted, and the pressure brought upon them was, take place with the sulphurous acid. and averts the 
'mersed in a bath of concentrated alcohol and dried, consequently, unevenly distributed. After having formation of a mixture of calcium sulphite in the final 
and then impressed into a plastic mass composed of been carefully refitted, the third and last trip was product. 
bone dust, albumen, blood, and silicate of soda, the made, the vessel leaving the Navy Yard at seveIl'in the ••• ,. 

proportions depending on the hardness required. Any morning, and running continuously until seven in the A.sbestos In Russia. 

other plastic substance may be used, such as celluloid, afternoon, the course being out to sea. and return. The From Orenburg to Ekaterinburg, the country is 
cyanoid, etc., by means of .. a hydraulic press or other pressure in the fire rooms ranged from 1'1 to 1'5 in. of, declared to be thickly dotted with asbestos deposits, 
suitable means, steam being introduced during the water, the steam pressure in the engill6 room averaged while near the Verkni Tagil iron works is a hill, called 
operation. When cold, it is removed from the press. 88 pounds, and the vacuum 26 in. The average speed the" Sholkovaya Gora," or Hill of Silk, which is stated 

.. , • , .. attained was 15M knots for six hours, the maximum to be entirely composed of asbestos. The mineral is 
THE great war ship built under the name Rtmown being 16M. The maximum indicated·horse power was said to be of the best white quality, and adapted for 

by Messrs. Armstrong, MitcheU & Co. for the British 3,506. The boiler pre88Ul'e varied from 9l to 06 pounds, all important purposes to which asbestos is applied. 
'J;ia,vy was . launched recently, and named the Victoria the safety valve being set to blow off'at 100. The shaft In the Goroblagsdat district of Perm similar deposits 
'l'il..honor of the Queen's 50th year of reign. Her length made an avera.ge..:of 68 revolutions· per minute. crop above the surface, and any quantity ;can be ob­
'f!l\f40 ft., breadth 70 ft., mean draught 26 ft. 9 in., dis-

. 
During the entire trip the engines were not stopped, tained for nothing, the mineral po8se88ing no value � 

placement 10,500 tons, and horse power 12,000. 'and no trouble whatever � occasioned bl any part the Ural regiOIl. 
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