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He also says that the Nicholson pavement, contrary to 
many statements, stood the test remarkably well. 

"In some places the upper part was charred off , especially 
where it was new; but the curbstones were in some places 
actually destroyed, while the Nicholson pavement remained 
intact. I would suggest as to whether the presence of tar 
n the woo':! was not similar in its effects to the presence of 

the oil in the stone. We may possibly discover a valuable 
property in tar or oil, from this experience." 

Iron structures and parts of structures were badly injured, 
with the exception of corrugated iron floors supporting con
crete arches of masonry, the iron being simply a basis for 
the masonry. 

Vaults built in the tower form, from the cellar up, proved 
the most efficacious; heavy brick vaults built upon floors 
are severely deprecated. 

The importance of fireproof shutttilrs is earnestly dwelt 
upon. Mr. Wight says: 
" No matter how they are made, so long as they are strong 

enough; make them double or treble or quadruple, with air 
spaces between, but by all means keep out the fire from 
neighboring buildings, even if you have nothing in your 
own house to burn. Every fireproof building should have 
fireproof shutters on every window, whether on the front or 
Oll the rear. It is the habit with us to put them on the rear, 
and very often to leave them off the front. 'Ve say" Our 
building is fireproof; there is nothing in it to burn." But 
there is something in it to burn, and the very books, papers, 
furniture and carpets used have proved-as in some of 
these buildings i'n Chicago-sufficient to soften an iron 
beam, and destroy the best constructed floors." 

Great emphasis is also laid upon the proper construction 
of roofs. They should" be made the best part of the build
ing." In a great fire fanned by a hurricanf', the current of 
heated air comes directly down on the tops of the buildings, 
instead of the fire communicating from house to house. This 
fact is shown by numerous examples, adduced by the speak
er, which we have not space to reproduce, having already 
exceeded our prescribed limits. -

We have seldom read a more instructive discussion, and if 
Mr. Wight fulfils his intention of writing an elaborate paper 
upon the subject, he will confer a great benefit upon the 
public. 

-.-.-

l'OWER l'RODUCED BY STEAM, UNDER DIFFERENT 
TEMPERATURES AND l'RESSURES, 

At the present stage of our knowledge in regard to the 
conversion of heat into motion, the steam engine stands fore
most as the least expensive and most convenient apparatus 
o accomplish this transformation. Being founded on the 
ncrease in volume of water, when changed by heat into 

steam, it is easy to calculate the amount of heat required to 
produce a given power, for the reasons that the amount of 
the increase in volume of water when becoming steam, and 
the amount of heat required to accomplish this, are both 
well known. 

To simplify our calculation, let us suppose that we have a 
ong vertical tube 6 inches iu diameter, or of 27 square 
nches, or t of a square foot, s'1ctional area, The whole 
ength we suppose to be 144 feet; then the whole contents 

of the tube would be tx 144, or 27 cubic feet. Suppose now 
we have, at the bottom of this tube, water one inch high; 
then we shall have 27 cubic inches, or one pound of water. 
Let us fipally assume that we give this water heat enough to 
convert it all into steam. Then, as it expands 1,700 times, it 
vill just fill the tube, which is 144 feet, or 1,728 inches long. 

'file heat required to change one pound of water into steam 
s 965 units, and the power produced we may easily estimate 

by considering that the steam will possess one atmosphere's 
pressure and be just able to remove the atmosphere from the 
tube, as this has a pressure of 15 pounds per square inch, or 
15X27=405 lb. for the whole sectional surface of the tube, 
n which a piston might separate the steam from the air. 

This piston will, by the expansion of the steam, be moved 
hrough a distanoe of 144 feet, and, being subject to the 

atmospheric pressure of 405 pounds, the force produced by the 
evaporation of one pound of water will be 144X405=58,320 
foot pounds. 

. 

If this result is accomplished in one minute, we shall have 
one and two thirds horse power, as 33,000 foot pounds per 
minute has been adopted for the amount of one horse 
power. We see, therefore, that the evaporation of one 
pound of water per minute, or 60 pounds per hour, gives us 
one and two thirds horse power, and this agrees tolerably 
well w:ith experience, which has taught th'at the evaporation 
of one cubic foot-that is, 63 pounds of water per hour-is 
amply sufficient for one and a half horse power. As we have 
seen (p. 184) that one pound of coal is able to evaporate 131bs. 
of water, the evaporation of 5 X 13=65 Ibs. water requires 
5 Ibs. of coal (producing one and two thirds horse power), or 

hree pounds of coal per hour for one horse power. And 
his is indeed the ordinary estimate for economical engines 

with Cornish boilers; locomotives consume double that 
amount, and even more. 

The question now arises: Is it not more economiool to 
raise the temperature of the water higher than only 212", 
which only obtains one atmosphere's pressure? Is it not 
more advantageous to work with a pressure of several 
atmospheres? 

The answer to these que�tions is affirmative; but it must 
be remembered that the rule, usually given , that water 
expands 1,700 times so that one cubic inch of watf'r makes 
one cubic foot of steam, is only applicable to steam of 212°; 
at higher temperatures there is a lesser bulk of steam. At 
250° Fah, we Mve increased every inch of water only to 900 

inches of steam and a pressure of 30 lb.; at 293°, the volume 
is 475 inches and the pressure, 60 lb.; at 340°, the volume is 
250 inches, and the pressure, 120 lb. 

In regard to the heat required: Steam of 212° consumes 
965 units of 'latent heat; steam of 250°, or 38° more, does 
not require 38 more units, but only 11, as the specific heat of 
this denser �team is less. At 293°, or 4 3° more heat than the 
latter and 4 atmospheres' pressure, we require only an addi
tion of 12t units of heat; at 340°, or 47" more heat and 8 
atmospheres' pressure, we require "nly an addition of 14 
units of heat. 

It is thus seen that every additional atmosphere's pressure 
requires the addition of a les�er amount of heat, while thtl 
capacity for heat or specific heat of the steam decreases by 
an increase of the heat and pressure. Therefore, the same 
addition of heat has more eff ect, when applied after a high 
temperature and pressure have already been obtained; than 
at a lower temperature and pressure. The figures here 
given have been obtained, by Regnault, by the most careful 
methods of research. 

If we apply the same reasoning as before to our tube, with 
steam of 250° Fah. and two atmospheres' pressure we find 
that the piston is lifted, by a force of 2 X 27 X 15 Ibs., or 
810 Ibs., through a space of 900 inches, or 75 feet, producing 
810X75, or 46,170 foot pounds, for 965+38=1,003 uuits of 
heat. When heating ihe water to 293°, we have 4 atmo· 
spheres' pressure, and thus 4 X27 X 15=1,620 Ibs,; and as the 
water expands only 475 times, it will raise the steam of this 
pressure to the hight of 475 inches, or nearly 40 feet, and 
will lift the 1,620 lb. that distance, which is equivalent to 
64,800 foot pounds, for 965+81-1,046 units of heat. Finally, 
for 340°, the steam expaup.s 250 times, fills the tube to the 
hight of 250 inches, or nearly 21 feet, at a pressure of 8 
atmospheres, or 8X15X27-3,240 Ibs.; this, lifted 21 feet, 
gives 68,{)40 foot pounds, for 965+128=1,093 units of heat 
employed. • 

It is seen that there is an advantage gained, but it is not 
as great as supposed by many. The pressure of one atmo
sphere gives 58 foot pounds per unit of heat; 2 atmospheres, 
60 foot pounds; 4 atmospheref'!, 63'5; and a steam engine of 
8 atmospheres, 65'5 foot pounds for every unit of heat con
sumed. But if we take into consideration that, at high tem
peratures, there is more loss of heat by waste of fuel, radia
tion, etc., it is evident that the advantages gained may be 
overbalanced by disadvantages. 

In practice, it is customary not to consider the first atmo: 
sphere, or 15 lb. pressure, but to call steam of 250° Fah. and 
two atmospheres, or 30 lb. pressure, one atmosphere, con· 
sidering only the 15 lb. above the ordinary atmospheric 
pressure; one atmosphere has, therefore, to be subtracted 
from our theoretical figures, in order to make them agree 
with the customary terms used in practice. 

� ..... -

A LONG FELT WANT, 

There has beena long felt want for a transparent material, 
which could take the place of glass for many purposes, with
out the fragility of the latter substance. The substance 
which comes uearest to these requirements is mica, but in 
many respects this fails to meet the want. It would seem 
that the present resources of chemistry might be adequate to 
furnish to the world such a material as we have named. So 
far as we are aware, but little experiment has been made to
ward the attainment of less brittleness in glass. The ancient 
proces!:> of annealing is still solely relied upon; with how 
much success, let the myriads of broken lamp chimneys 
globes and mirrors testify. 

It would not be necessary, to render a non-brittle transpar
ent and easily molded material valuable, that it should be in
soluble in water, but it would be very desirable that it 
should withstand the e ffects of considerable heat. Gelatin, of 
which beautifully transparent plates can be made, is not only 
soluble but ii:! decomposed by high temperatures. Are the 
two properties of transparency and brittlenese in solids in
separable ? We have no general reason, except the fact that 
most transparent materials are brittle, to justify such a 
belief. ' 

Chemistry may yet render glass as little liable to breakage 
as hard rubber. Could this be done without change in its 
other characteristics, the utility of glass for general purposes 
would be increased a thousand fold. The man who can d@ 
this ch\lRply would supply a process of incalculable value. 
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The best Wrought Iron Sectional Steam Boiler in the world 
for Bmall power. Samuel Harris, Washington, D. C .  

Harris' Pat. Wro't Iron Sectional Boiler cannot b e  Exploded. 
The "Bellis Pa'tentGovernor," made by Sinker Davis & Co., 

of Indianapolis, Ind., is acknowledged to be the most perfect engine 
regulator now in use. 

Axe Makers' Grindstones-J. E. Mitchell, York A v.,Phila.,Pa. 
"Grindstones & how to use them." Address 310 York Av., Phil. 

Persons in want of Portable or Stationary Steam Engin.es, or 
Circular Saw Mills combining the latest improvements, should correspond 
with Sinker Davis" C o ., ofIndianapolis, Ind. 

For 4 Jaw Independent Screw Chucks, address Fairman & 
Co., Baltimore, Md. 

The Patna Brand of Page's Patent Lacing is the best. Or
ders promptly filled by the Page Beltmg Co., N o .1 Federal St., Boston. 

Absolutely the best protection against Fire-Babcock Extin
guisher. F. W. Farwell, Seeretary, 407 Broadway, New York. 

For Steam Whistles, address Exeter Machine Works, 75 
Congress Street, Boston, Mass. 

Over 800 different style Pumps for Tanners, Paper Makers, 
Fire Pnrposes,etc. Send for Catalo,{ue. Rumsey & Co., Seneca Falls, N. Y. 

Lord's Patent Separator for Ores, or any dry material, built 
to order. State rights for Saie. 232 Arch St., Philadelphia, Pa. 

Important.-Scale in _Steam Boilers-We will Remove and 
prevent Scale in any Steam Boiler or make no charge. Geo. W. Vonl,232 
Arch Street, Philadelphia, Pa. 

For Sale-Twenty and thirty horse power Portable Engine 
of superior quality. Poole & Hunt, Baltimore. 

" Anti Lamina" will clean and keep clean Steam Boilers. No 
injury to iron. Five years' use. J. J. Allen, Philadelphia, Pa. 

Wanted-The best machine in the market for making Boiler 
Rivets. Address, giving full particulars, P. O. Box 169, Milton, Pa. 

Painters, attention-New Pat. Quick, Clean, Easy, and Cheap 
Way of Graining, first class Imitations of Oak, Walnut, Rosewood, etc. 
Send Stamp for Circular. J. J. Cailow, Cleveland, Ohio. 

Williamson's Road Steamer and Steam Plow, with Rubber 
Tires. Address D. D. Williamson, 32 Broadway, N. Y., or Box 1809. 

Kelley's Chemical Metallic Paints, $1, $1'50, $2 per gallon, 
mixed ready for UBe. Send for carda of colors, &c., 116 Maiden Lane,N. Y. 

Tested Machinery Oils-Kelley's Patent Sperm Oil, $1 gallon; 
Engine on, 75 cts. ; Filtered Rock Lubricating Oil, 75 cts. Send for cer· 
tificates. 116 Maiden Lane, New York. 

Billiard Cushions-Manufacturers of Billiard Tables, use 
Murphy'sPatentCushions. The finest made. Send for sample set. Gutta 
Percha and Rubber Manufacturing Company, 9 & 11 ParkPlace,NewYork. 

For the best Recording Steam and Indicating Gauges, address 
The Recordj.ng Steam Gauge Co., 91 Liberty Street. N e w  York. 

An inducement.-Free Rent for three months to tenants with 
good bUSiness, in commodious factory just built for encouragement 
manufacturing. Very light rooms, with steam, gas, and water pipes, 
power elevator, &c. &c. Man.ufacturers' Corporate Association, West� 
field, Mass. Pians of Building, Room 22, Twenty One Park Row, N. Y. 

A sober, steady mechanic, who has a thorough practical 
knowledge of the manufacture of German S11 ver Ware, such as Table 
Spoons, Forks, &c., is open for an engagement as Nickel Melter right 
away.· Address William Crookes, 94 Elm St., New York City. 

For Tri.nitroglycerin, insulated wire, exploders, with pam· 
phlet, as used in the Hoosac Tunnel, send to GeQ. M. Mowbray, North 
Adams, MaB�. 

All kinds of' Presses and Dies. Bliss & Williams, successors 
to Mays & Bliss, 118 to 122 Plymouth St., Brooklyn. Send for Catalogue. 

For Steam Fire Engines, address R. J. Gould, Newark, N. J. 

Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 
Bliss, 4 to 8 Water st., opPosite Fulton Ferry, Brooklyn, N. Y. 

In the Wakefield Earth Closet are combined Health, Cleanli
neSs and Comfort. Send to 36 Dey St., New York,for descriptive pamphlet. 

L. & J. W. Feuchtwanger, 55 Cedar St., New York, Manufac
turers of Silicates, Soda and Potash, Soluble Glass, Importers of Chemi· 
cals and Drugs for Manufacturers' use. 

Derricks built by R. H. Allen. & Co., New York and Brooklyn. 
Boiler and Pipe Covering manufactured by the Chalmers 

Spence Non·Conductor Co. In use in the principal mills and factories. 
Claims-Economy, Safety, and Durability. Ofllces and Manufactories, foot 
E. 9th street. New York, and 1202 N. 2d street, St. Louis, Mo. 

Dickinson's Patent Shaped Diamond Carbon Points and Ad. 
lustable Holder for dre.sing emery wheels, grindstones, etc. See Scientific 
American, July 24 and Nov. 20,1869. &I Nassau st., New York. 

Vertical Engines-Simple, Durable, Compact. Excel in econ
omy of fuel and repair. All sizes made by the Greenleaf MaChine Works 
Indianapolis, Ind. Send for cuts and price list. 

For 2 & 4 Horse Engines, address Twiss Bros.,New Haven, Ct. 

Watcb No. 24008. Stem Winder-Trade Mark" United States Peck's Patent Drop Press. Milo Peck � Co., New Haven, Ct. 
Watch Co. (Giles, Wales & Co.), Marion, N. J.n-has been worn by me 
abont five months, during that time has varied but eight seconds. I have Kelley's Pat.PetroleumLinseed Oil, 50c.gal., 116 Maiden Lane . 
worn it while riding on horseback and in railroad car •. -CHAS. H. WOLF, Enameled and Tinned Hollow-Ware and job work of all firm Chas. H. Wolf & Co .. Pearl �tr., Cincinnati, Ohio. 

All Drnggists sell Burnett's Cocoaine for the hair. 

kinds. Warranted te give ,atisfaction, by A. G. Patton, Troy, N. Y. 

Best and Chea pest-The Jones Scale W or ks,Bing hamton,N. Y. 
Mining, Wrecking, Pumping, Drainage, or Irrigating Machin

ery, for sale or rent. See advertisement, Andrew'S Patent. inside page. 

The Chargefor 1mereion under this head i8 One Dollar a Line. If the ]'fotices For Solid Wr�ught-iron Beams, etc., see advertisement. Ad-
exceed FVur Line8. One Dollar and a Half per Line will be charged. dress Umon Iron Mme, Pittsburgh, Pa., for lithograph, etc. 

Belting as is Belting-Best Philadelphia Oak Tanned. C. W. The paper that meets the eye of manufacturers throughout Arny, 301 and 303 Cherry Street, Philadelphia, Pa. 
the United States-Boston Bulletin, $4 00 a year. Advertisements 17c, a line. 

Boynton's Lightning Saws. The genuine $500 ohallenge. 
Have you sent for a Pat. Door Stop? It is the best thing for Will cutfive times as f.st as an ax. A 6 foot cross cut and buck saw, $6. 

Agents-iOc. prepaid. Wendell & Francis,436Waln11t St., Philadelphia,Pa. E. M. Boynton, 3 0  Beekman Street, New York, Sole Proprietor. 
Stone Sawing Machines wanted. H. DJdds, Osage City, Kans. Over 1,000 Tanners, Paper-makers, Contractors, &c., use the 
Presses,Dies & all can tools. Ferracute Mch Wks,Bridgeton,N.J. 

Also 2·Spindle axial Drills, for Castors, Screw and Trunk Pulleys, &c. 

Grindstones for Axe Manufacturers. Worthington & Sons, 
North Amherst, Ohio. 

To Ascertain where there will be So demand for new Machin-

Pumps 01 Heald. Sisco & Co. See advertisement. 

Brown's Coal yard Quarry & Contractors' Apparatus for hoisting 
mdconveJlng material by iron cable.W.I>.Andrews& Bro.414 Water st .• N. Y • 

Hydraulic Jacks and Presses, New or Se�nd Hand, Bought 
and sold, send for circular to E. I.yon,470 Grand Street, New Yorl<. 

�zY, mechaniCS, or manulacturers' supplies, see Manufacturing New. 01 For the best Galvanized Iron Cornice Machines in the United 
United 8tatesln Boston Commercfal Bulletin. Terma 14.00 a Y61\r, States, address Calvin Carr & Co., Cieveland, Ohio. 
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