
Atlllospheric Air. 
tt is composed of oxygen, nitrogen, and a 

small proportion of carbonic acid gas. 
There is still a difference of opinion as to 

whether the natural composition of the atmos
phere should be considered a definite mixture 
of 20 volumes of oxygen, and 80 volumes of 
nitrogen ; Or of 21 volumes of oxygen, and 79 
volumes of nitrogen. ·  

Various analyses made with the greatest 
care by Dr. Dalton, Gay Lussac, and others, 
have indicated almost every shade of differ
ence between these two definite proportions, i. 
e. between 20 and 21 per cent. of oxygen to 
80, and '19 pe, cent of nitrogen. 

The quantity of carbonic acid g"s in the at
mosphere does not exceed 1.500 part. 

Dr. Ure states that in the driest weather the 
air contains at least one per cent. of moisture. 

RESPIRATlON.-Iu the London aud Edinburgh 
Phil. Mag. we get the result of many experi
ments upon respiration, made by C. T. Coa
thupe, Esq. He confirms the previously ex
isting Iltatements, the the average number of 
respiration made by a healthy adult human 
being is 20 per minute ; . and that the average 
bulk of air respired from each inspiration is 1 6  
cubic inches ; i n  addition t o  these established 
facta, he has announced-

1st. That the average daily quantity of car
bonic acid gas given off by the respiration of 
an adult human being amounts to 4.08 per 
cent. of the air respired. 

2nd. That the quantity of carbonic acid gas 
produced by respiration varies in the same in
dividual at different periods of the day, some
times being less than 2 per cent, and at other$ 
8 ppr cent. of the air respired. 

3rd. That is less than the stated average 
during the proce�s of digestion, or during ex
citement from any cause whatever. 

4th. That it is greater than the average while 
fastening. 

5th. Th .. t in 24 hours, the respiration of one 
hsa.lthy adult produces 10.666 cubic feet of 
cabonic aCid gas, and removes from the at
mosphere exactly the same bulk of oxygen. 

6th. That the respiration of each adult hu
man being contributes annaally 124.328 lb. of 
carbon, towards the increase of vegetation, &c. 

7th. That one wax candle (of the size of three 
to the pound) destroys as much oxygen per 
hour, during combustion, as the respiration of 
one adult. 

Mr. Coathupe also states that the total quan
tity of air that ca.n be required for the respira
tion of an adult human being, in 24 hours
even if no portion of that which has been 
once respir'ed were to be inspired again,
would: not exceed 266.666 cubic feet. 

(In this computation, however, no allowance 
has been mada for such atmospheric changes 
as are produced by the exhalations from the 
skin, which in crowded appartments are found 
to be particularly obnoxious.) 

Mr. Coathupe's still more recent experiments 
upon the respiration of deteriorated atmos
pheres furnish the following results :-

1st. That a lighted taper, when confined 
within a given volume of atmospheric air, will 
become extinguish6d as soon as it has conver
ted 3.046 per cent. of the given volume of at
mospheric air into carbonic acid. 

2nd That an animal when confined in the 
residual air in which the taper has become ex
tinguished, will not expire until it has by its 
respiration produced as much carbonic acid 
gas as will amouut to 1 0  per cent. of the given 
volume of such a.ir. Hence the extinction of 
a light by a deteriorated atmosphere is no proof 
of the incapability of such 9.n atmosphere to 
support respiration for a limited period. 

3rd That when animals are confined in 

given volumes of pure atmospheric a.ir, they 
generally become coma.tose upon thQ formation 
of 10.42 per cent- of carbOnic acid, and they 
ca.n then be restored to life. 

4th. That when animals are confined in 
given volumes of atmospheric air until they 
expire, the residual a.ir contains-if from 

I i':7arm-blooded" 12.75 p. c. carbo acid. And 
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5th Independently of the convers�on of so 

large a portion of the oxygen of the air into 
carbonic acid, there is always a very consider
able portion of oxygen actually absorbed or 
removed, amounting to rather more than . 3  
pe, cent. by cold-blooded animals, and to rath
er more than 5 per cent. by warm-blooded ani
mals. 

The original quantity of nitrogen will re
main constant, or suffer but the least appreci
able diminution. 

RARITY AND WEIGHT OF THE AIR .-The 

density of the air is in proportion to the force 
which compresses it, or to its elasticity, or in
versely, as the spaces within which the same 
quantity of it is contained. 

If altitudes be taken from the earth's sur-
face in a.rithmetical progression, the density of 
the air decreases in geometrical progression. 

According to the acurate series of experi
ments published in the British.Association Re
ports, the weight of 100 cubic inches of air, 
Bar. 30, Therm. 32°=32.795 grs. 

The pressure of the air on the earth's surfaee 
ls, at a mean rate, equal to 15 lb. on the square 
inch ; it is therefor@ capable of supporting in a 
vacuum a column of quicksilver 29k inches 
high, or a column of water 33 feet. 

A cubic foot of air weighs i.2 ounce ; hence 
a column a mile high and one inch base, weighs 
43.2 ounces, and 15 pounds is equal to 5.6 
miles ; it diminishes in weight as the height, 
and in elastic force or reaction as the bulk or 
cube of the height, both together as the biqua
drate or fourth power ; but in density as the 
logarithm of the height. Hence at 44 miles, 
where the atmosphere ce9.ses to refiect the light, 
its density is considered only as a IO,OOOth of 
that at the surface. 

RULE TO DETERMINE HEIGHT OF BAROME

TERS Ap)'ROXIMATELy.-As sum of top and 
bottom readings : differen�e : :  ;)2000 : altitude 
in feet. �J; 

Recent experiments show that the increase 
of temperature in mines is 1 ° for from 45 to 
50 feet descent. 

�c::::=:=---

History of Propellers and Steam Navi
gation. 

[Continued from page 312.1 

FIG. 62. 

The placing of a single paddle obliquely on 
the face of the wheel, is something' which has 
not been thought of by a single individual, 
but by quite a number. The paddre wheel 
here presented was fairly tried on a very fine 
steamboat, called the Superb, built in Glas
gow, Scotland, a place famous for steamship
building, and for experiments ill marine navi
gation, and was thoughtfer awhile to be superior 
to the common paddle wheel, but on the whole, 
after a fair trial of its merits, the old . wheel 
towered a.bove it in utility, and la.id it on the 
shelf. 

Instead of the fioats A A A in this paddle 
wheel, being placed parallel to the shaft, they 
are fixed Ol-t a considerable angle to it, and in 
a.lternate opposition to one another, each fie at 
projecting beyond that opposite to it. By 
placing the fioats in these relative positions, 
the amount of direct resista.nce upon the wa
ter does not seem to be diminished ; while the 

obliqu� direction in which the floats enter into 
and emerge from the water, as well a.s the wa
ter being drawn as it were into the interior of 
the wheel between the fioats, there is less of 
tloat back lift aud dashing of the water against 
the sides of the vessel, than there is with the 
common p9.ddles. 

The principal advantage-and we consider it 
a very important desideratum which this pad
dle seems to possess-is th" diminution of 
tremor in the vessel. 

These who have been patient observers of 
the articles exhibited at the Fair of the Ame
rican Institute, will not fail to recognize a 
strong family resemblance in this wheel to a 
stock model of one exhibited for more than a 
single year there. The only difference between 
the two is in favor of this older one, which 
frees itself from a. central weight of water, 
whereas the model spoken of had its oblique 
paddles joined together at the centre, forming 
a rhone, to lift the water like a scoop-to in
crease the very evil it was designed to obviate. 

�c:::=
Printers' Types. 

Put into a crucible 1 0 1b •. of lead, and when 
it is in a state of fusion, throw i1+ 2 Ibs. of 
antimony ; these metals in such proportions 
form the alloy of which common printing 
types are made. The antimony gives a hard
ness to the lead, without which the type would 
be speedily rendered useless in printing press. 
Differel;lt proportions of lead, copper, brass, 
and antimony, frequently constitute this metal. 
Every artist has his own proportions, so that 
the sa,me composition cannot be obtained from 
different foundries ; each boasts of the superi
ority of his own mixture. 

SMALL TYPES AND STEREOTYPE PLATES.

Melt 9 Ibs. of le9.d, and throw iLto the cru
ble 2 1bs. of antimony, and 1 lb. of bismuth ; 
these metals will combine, forming an alloy 
of a peculiar quality. This quality is expan
ded as it cools ; it is therefore well suited for 
the formation of small printing types (parti
cularly when many are cast together to form 
stereotype plates,) as the whole of the mould 
is accurately filled with the alloy ; consequent
ly there can be no blemish in the letters. If 
a metal or alloy liable to contract in cooling 
were to be used, the effect of course would be 
very different. 

ANOTHER.-The proprieters of different 
foundries adopt different stereotype plates.
Some from an alloy of eight parts of lead, two 
parts of antimony, and one of tin. 

MODE OF CASTlNG.-For the manufacture of 
stereotype plates, plaster of Paris, of the con
sistence of a batter-pudding before baking, is 
poured over the letter-press page, with a b!Ush. 
It is then collected from the sid�s by a slip of 
iron or wood, so as to lie smooth and compa,ct. 
In about two minutes the whole mass is hard
ened into a solid cake. This cake, which is to 
serve as the matrix of the stereotype plate, is 
now put upon a rack in an oven where it un
dergoes great heat, so as to drive off aU su
perfiuous moisture. When. ready for use, 
these moulds, accordi):lg to their size, are pla
ced in flat cast iron pots, and covered over by 
a.nother piece of cast iron perforated at each 
end to admit the metalic composition intended 
for the preparation of the stereotype plates.
The fiat cast iron pots are now fastened in a 
crane, which carries them steadily to a metal
lic bath, or melting-pot, where they arc immers
ed and kept for a considerable time, until all 
the pores and crevices of the monld are com
pletely and accurately filled. When this has 
taken place, the pots are elevated from the 
bath by working the crane, and are placed over 
a wa.ter trough to cool, gradul<lIy. ·When 
cold, the whole is turned out of the pots, and 
the plaster being separated by hammering and 
washing, the plates are ready for use ; having 
received the most exact and perfect impression. 

:::::::>e:c::: 
MeslUerlsm. 

A. writer in the last number of the Edinburgh 
Review expresses the coaviction that though 
mesmerism:is not plausible, yet it is susceptible 
of producing proofs which ha.ve been deemed 
satisfactory to ma.ny men of high moral and 
scientific character. The Review also admits 
that the number of believers in mesmerism 
a.mong scientific men is increa.sing ; and he 
thinks the su»ject is a.ssuming an· importance 

1 
which must, at no distant iiay, occasion a for-
mal inquiry, " in which its errors, which are 
probably many, will be separated from, what 
we may be sure are also many, its truths." 

:::=:=::>c::::::=--
The Whitney Railroad. 

The Committee of the U. S. on Road. and 
Canals, have made a report, strongly urgiug 
the adoption of Mr. Whitney's plan of a Rail
road to the Pacific. Mr. W. proposes that the 
terminus of the road shall be Lake Michigan. 
The committe endorse this plan, because it 
will afford the shortest practica,ble route, will 
find its own means, and thus relieve the gov
ernment from the burden of the cost, and be
cause they deem no other route practicable. 

LITERARY NOTICES. 

THE HISTORY OF THE DECLINE AND FALL OF THE 

ROMAN EMPIRE. By Edward Gibbon, with Notes by 
H. H. Milman. Bosto,, : Phillips, Sampson & Co.
We have received the fifth volume of this superb edi
tion of Gibbon's work,-one mOfe volume renders it 
complete, and we can truly say that a more deeply 
interesting publication is seldom met with. The gra
phic style of Gibbon's writings have · already estab
lished them among the fine arts, and no one should 
allow the present opportunity to pass without securing 
his work on Rome. 

SARTAIN'S MAGAZINE OF LITERATURE AND ART, 
July number : Dewitt & Davenport, Agents, Tribune 
Buildings, New York.-The present numbercommen
ces the seventh volume of this popular magazine, and 
may truly be regarded as the most beautiful of the 
series. It contains 16 engravings illustrating the 
scenes in the life of William Penn, the founder of the 
State of Pennsylvania, one of which is a portrait of 
Penn, executed in superb style, by Sartain. The con· 
tributions are numerous and of a high order. We 
notice an article of superior merit, on " Intelligence 
and Labor," by Dr. J. Orville Dewey ; Bayard Taylor 
also contributes a beautiful poem. The whole num
ber is excellent. 

GODEY'S LADY'S BOOK, July number : Long & Bro. 
Agents 43Ann street. This number contains seve� 
ral illustrations, among which are " Bishop White 
Administering the Sacrament," a very impressi ve 
picture, and " The Warning at the Green Spring." 
This number bears evidence of having heen got up 
in a. hurry, and is much behind, in every respect, the 
previous numbers since January. Godey, howeven 
seldom falls short of our expectations. 

PETERSON'S LADIES' NATIO::iAL MAGAZINE com
mences its eighteenth volume with the July number
The 'illustrations are meritorious, and the contribu
tion. are marl!;ed with sterling interest. This maga
zine is under the editorial supervision of Mrs; Ann S. 
:iltevenli and Charles J. Peterson. The subscription 
price is $2 per annum : Dewitt & Davenport, agents, 
New York. 

PATHFINDER RAILROAD GUIDE AND STEAMBOAT 

JOURNAL.-Thi. is a very neat and useful little book, 
The price is 12 1-2 cents. Every traveller should 
have a railroad guide. 

FIFTH YEAR OF 
The Best Mechanical Paper 

I N  T H E  W O R L D ! 
A New Volume of the 

SCIENTIFIC AMERICAN 
is commenced about the 20th of Sept. each year and i. 
the best paper for Mechanics and mventors published 
in the world. 

Each volume contains 416 pages of most valuable rea.ding matter, and is illustrated with over 
500 nIECHANICAL ENGRA VING8 

of NEW INVENTIONS. 
n::TThe SClentific American is It Weekly Journal of Art, Science and l\'lechanics, having for its object the 

advancement of the INTERESTS OF MECHANICS, 
MANUFACTURERS and INVENTORS. Each number is illustrated with from five to TEN original EN
GRAVINGS OF NEW MECHANICAL INVENTIONS, nearly all of the best inventions which are 
patented at Washington being illustrated in the 8ci
entific American. It also contains a Weekly List of Patent Claims ; notices of the progress of ,dI Me
ohanical and Scientific Improvements ; practioal directions on the oonstruction, management and use of 
all kinds of MACHINERY, TOOLS &c. &c. 'I'his work is adapted to binding and the subscriber is posses
sed at the end of the year of a large volume of416 pages 
illustrated with upwards of500 mechanical engravings. 

TERMS : Single subscription, $2 a year in advance; 
$1 for six months. Those who wi.h to subscribe have 
only to enclose the amount in a letter. 

A PRESENT ! 
To any person who will send us Three Subscribers, 

we will present a copy of the PATENT LAW! OF THE 
UNITED STATES, together with all the information rela
tive to P.A.TENT OFFICE BUSINESS, including f1;lll direc
tions for taking out Patents, method of making the Specifioations, Claims, Drawings, Models, buyin"", selling, and tranBf�rrinl!" Patent Rights, &c. 

N. B.-Subscribers Will bear in mind that we em· 
ploy no Agents to travel on our aooount. MUNN & CO., Publish�rJ of the Soientifio Amerioan..>. 128 Fnlton street, New York. All Letters mU8t be .l'ost Paid. 

I�ducelllents :for Clubbing. 
Ii copies for 6 montha, $4, 1 10 co�ie8for12 months, $15 1 
5 " 12 " $8 20 ' for 12 " $28 S01lthern and W •• tern money taken at par fO! sub 
scription •. Post Office Stamps taken attheirfull value 
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