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Speeial Notice to Advertisers. 
The circulation of the SCIENTIFIC AMERICAN has become so l�trge that 

we are compelled to pu t it to pre�s one day earlier in the week. Advertise­
ments must be handed in bflfore Friday noon, to insure their publiG,ation 
in the issue of the succeeding week, 

SAFETY VS. ECONOMY IN THE CONSTRUCTION OF 

STEAM BOILERS. 

Two kinds of experiment are now and have been for some 
time in progress, having tor their common object the im­
provement of st6am boilel's. These experiments are con­
ducted !Jy two sets of inventors, and have each done much 
to educate the steam consuming public. The first has for its 
aim the increase of the factor of 8afety to its highEst point; 
the other aims at the increase of economy in the production 
of steam. 

It is, perhaps, a little singular that those who aim at 
greatest safdy, as well as those who aim at maximum econ­
omy, should have for the most part adopted tubular construc· 
tion, with the distinction that the greater economy party use 
the tubes as flues through which to transmit the gases of 
combustion, and thus enlarge the heating surface; while the 
safety party put water in the tubes, and apply the heat out 
side, thereby securing great heating surface, while accumu­
lated rupturing power is reduced. 

N either of these systems has proved altogether satisfac­
tory. Unequal contraction and expansion have been a cause 
of manifold evils in the economy tubular system; and such 
boilers are confessedly not as safe as desirable. The safety 
tubular system, though safe, is uneconomical. 

Notwithstanding this, the number of boilers constructed 
so as to make saf,�ty the principal point secu�ed, are multi­
plying in the market, and are finding ready sale in many in­
stltnce�. There is without doubt a mean between these ex­
tremts, a mean taat gives both maximum economy with 
maximum safety, s) far as these can be simultaneously at­
tained, and we believe we have seen boilers in which this 
mean is attained; but it is not our purpose to commend any 
p articular boiler, however much it might serve us in illus­
trating our views upon this subject. 

Most of those !Joilers in which the attainment of maximum 
safbty is made the paramount object, are subject to the graat 
defect of foaming, or priming, as it is called, so that the 
amount of water passed through them by the action of heat 
is no index of their true evaporative power. And as the 
economy of a boiler is entirely dependent upon its evapora­
tive power, or the amount of water it can truly convert into 
stearn per given weigllt of coal consumed, it may well be 
doubted whether the factor of safety is not too dearly pur­
cha;;,,(] in this class of boilers. 

Some recent experiments, to which we may refer more 
pltrticularly at a future time, seem to show th�t in the ordin­
ary modo of estimating the quality of steam by the hand, and 
its appearance when discharged into the air, very great errors 
in judgment are committed; and it is probable that many boil­
ers claimed to eVJ.pora te from 12 to 13 Ibs. of water per 1 b. of 
coal.}onsumed, do not really do more than half that. It is 
furth31' probable, that absolute normal steam from working 
boiler, is much more rarely delivered to steam engines than 
is at present. supposed. 

The exp'crim'cn's refencd to have also rendered it almost 
certain that the proportbn of priming within certain limits is 
exactly as the nte at which the steam is delivered-:lll other 
things being equal-and that there is a limit to rapid deliv· 
ery beyond which almost any boiler will prime, more or less, 
no matter how well it is constructed; and still another limit, 

below which no boiler will prime, no matter what its form 
may be. And further, these experiments indicate that boilers 
deemed safe when delivering wet steam may be unsafe when 
this delivery is so reduced as to force them to deliver dry 
steam; althougb, of course, no boiler composed of small 
pipes, or their equivalent, can produce such havoc by explo­
sion, as one in which the water and steam are massed, and 
disruptive pressure accumulated upon an outside shell. 

.. _ .. 
THE STUDY O:E' IMPRACTICABILITIES. 

In this utilitarian age there are to be found many who are 
impatient of all that seems impracticable. They cllafe at all 
propositions and attempts that do not clearly bear the stamp 
of practical skill and finished attainments. He who in his 
quiet workshop is studying for a solution to perhaps some 
impossible mechanical problem, and the one who timidly sug­
gests some plan having in it elements of failure, plainly dis­
coverable to the experienced and skillful, are as much the 
subjects of derision to this class of men, as those who dog. 
matically insist that wrong is right, and persistently parade 
their ignorance before the world. 

The history of all improvement will show that failtu,,) has 
done as much to elevate the world as success. Even in the 
financial world, men need the instruction drawn from their 
failures to finally succeed. Few indeed march steadily on to 
wealth from the bpginning of their career. 

As in business, so in art and science. The artist perfects 
himself by the study of his faults. The scientist makes re­
peated failures ere he succeeds in originating some great and 
instructive experimen tal discovery. Scarcely an approach to 
perfection in mechanical construction exists that has not ad­
vanced by the gradual elimination of defects. 

What is an improvement but the removal of impracticable 
elements. Who shall deny then the educating power of im­
practicabilities? 

There is occasionally a correspondent who criticises the 
course of the SCIENTIFIC AMERICAN, because in its publica­
tion and illustration of new inventions, it does not deny its 
columns to such occasional ones as are faulty. If our views, 
as above given are correct, we should by making such a denial 
be narrowing the educational influence of our paper. We wish 
it distinctly understood that, while in our editorial statements 
we aim at scientific accuracy, and in our selections from for­
eign and home sources of miscellaneous contents, choose only 
such as WGl deem of general value, we do not wish to adapt 
O'H paper to skilled engineers and technical experts alone. 
We occupy a broader field, and believe we are doing far 
more good by acting as the general organ for the expression 
of the inventive talent of our country, learned as well as un­
learned. 

It is not e:lOugh that an invention has in it elements of im. 
practicability to exclude it from our columns. Its publica­
tion proclai,ns a mechanical want, shows how it has been at­
tempted to supply the want, and may suggest even by its 
impracticabilities how a practicable device may be con­
structed. 

Probably no one of the readers of this journal has been 
called upon to study more criticltlly and attentively the 
various devices illustrated and described in it, than the pres­
ent writer of the descriptions which accompany the engrav­
ings. He certainly has not found that study devoid of inter­
est, or of mental profit, albeit he has met with some of little 
practical merit. Judging from his own experience he now 
avows his belief that, of all the departments of this widely 
circulated and popular journal, none is of greater general 
value than that of the illustrated mechanical d'lscriptions. 

.. _ .. 
NEW MECHANICAL MOVEMENTS. 

On page 192, current volume, we published some problems 
in new mechanical movements, which seem to have attracted 
considerable attention. We have received many so-called so­
lutions, which, upon examination, have proved incorrect, but 
the incorrectness of which could scarcely be pointed out with­
out giving a clue to the correct solutions. 

We have also received diagrams of supposed new mechan­
ical movements not called for by the problems proposed. 
Some of these show evidence of having never got further 
than the paper upon which they are drawn; and we would 
here remark, that it is well to scrutinize with very great care, 
any movement not experimentally demonstrated to be correct, 
before making any str.tements as to what it will do. 

For instance, 8 gentleman from Massachusetts sends us a 
diagram of a movement by which it is claimed rotary motion 
can be converted into reciprocating motion, and vice versa. 
The device is neither new, nor will it do what is claimed for 
it. It is simply a slotted cross head with straight slot in­
clined at an angle of forty.five degrees to the line of direc­
tion iu whi ch it reci procates. In the slot slides a block 
through the center of which plays a crank wrist. 

The device will convert a rotary into a reciprocating motion, 
but will not perfol'm the converso movement. It has only the 
functions of th0 slotted crosshead placed at right angles with 
the line of direction in which the reciprocation takes place. 

Problem second, in the article above referred to, has re­
ceived but two original solutions, which we give below; we 
think one of these is a very ingenious one. Others have been 
proffered but they are old. One of these is the method de­
scribed by Fairbairn. The problem was enunciated as follows: 
"Required to produce a varial:Jle rotary motion in a shaft 
driven directly by a bBlt from a pulley having a uniform con· 
stant rotary motion, without the use of anything but the one 
belt and the two pulleys; no cone pulleys or their equivalent 
to be allowed. All the motions to be continuous and in the 
same direction." 

Fa,irbairn's method, above MInded to, is to make the driven 
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pulley eccentric t o  its shaft, and use a belt long enough t o  ac­
commodate it�elf to the eccentricity with a friction pulley to 
take up the slack. This does not conform to the condition s of 
our problem, which admits nothing but a belt between the 
two pulleys. 

Mr. A. K. Smith, of Nebraska, Ohio, sends a solution new 
to us, but he says not new to himself, as he saw it many years 
since. The method described by him is to make the driven 
pulley eccentric and use an elastic belt. This is a proper so­
lution of the problem. 

R. B., a modest young machinist, of Buffalo, N. Y., shows 
that the elastic belt need not be used. With proper propor­
tions an ordinary leather belt may have slack enough to com­
pensate for the eccentricity of the driven pulley This is also 
a correct solution. 

Mr. L. A., of Brooklyn, N. Y., who does not seek celebrity, 
ann. therefore does not wish his name published in full, gives 
the most ingenious solution of any received. He accomplish­
es the required result by the use of two ordinary pulleys with 
shafts in their geometrical centers, but connected by a bel t, 
one half of which is elastic and the other half inelastic. 
Whenever the elastic half of the belt is put on the strE'tch, it 
will yield so that the opposite side of the belt will be slack, 
the stack increasing as the elastic side receives more and 
more of the tension. When the ine'lastic half of the belt 
transmits the motion there will be no slack on the opposite 
side. The belt, therefore, alternately shortens and lengthens 
while transmitting the motion, thus rendering the speed of 
the driv<ll pulley variable, as required. It is obvious that 
the greater the resistance which the d�iven shaft has to over­
come, the greater will be the variation in the speed. 

'rhe i '!Ventor of this movement ha� employed it to produce 
some very life-like auto'1latic movements in toy figures. 

We hope to receive original solutions to the other problems 
in due time. 

-----..... _ ... -..----
METALLIC HYDROGEN. 

At a recent meeting of the Lyceum of Natural Histury, in 
New York, a paper was read by Dr. Loew, assistant in tho 
College of New York, on the prepilration of hydrogen amal­
gam, that deserves the attention of scientific men everyw h,'re. 

The researches of Graham, which we published at the time, 
went to show that hydrogen could be alloyed with palla­
dium, and that it was also contained in meteoric iron. lie 
condensed the hydrogen in the palladium, and came nearer 
proving its metallic character than any other per�on had done, 
Schoenbein, in his search for ozone, found a method for mak­
ing the peroxide of hydrogen, that was simpler than any 
hitherto known, and whi�h brought him to the very threshold 
ot discovering hydrogenium. Schoenbein's exncriment was 
this: An amalgam of zinc and mercury is viol�ntly agitated 
in water; the water is then filtered, and on being examined 
with iodide of �tarch and protosulphate of iron will be found 
to con tain peroxide of hydrogen or oxygenated water. The 
experiment is It very beautiful one, and is now repeated in the 
class room. Dr. Loew has carried the investigation further, 
and has, instead of oxidizing the hydrogen, succeeded in 
combining it with the mercury. He takes ltn mnalgltm com: 
posed of not more than three or four per cent of zinc, and 
shakes it with a solution of the bichloride of platinum; tlle 
liquid becomes black, and a dark powder settles to the bottom. 
The contents of the flask are then thrown into water and hy­
drocliloric acid added to disslllve the excess of zinc. The 
amalgam of hydrogen and mercury at once forms in a bril­
liant voluminous mass, resembling in every way the well 
known ammonium amalgam. It is soft and spongy and rap­
idly decomposes, but without any smell of ammonia. The 
hydrogen escapes, and soon nothing but pure mercury is left 
in the dish. The experiment appears to show conclusively 
that an amalgam of hydrogen and mercury cltn be formed, and 
that hydrogen is really a metal. It would also throw some 
doubt upon the existence of the amalgam of ammonium and 
mercury, and ofter an explanation of that compouud on the 
basis of its being the same amalgam of hydrogen and mercu­
ry that is prepared in the way now pointed out by Dr. Loew. 
The smell of escaping ammonia must be traced to som e other 
source than the existence of that radical in combin',<on with 
mercury. 

The question may arise, What practical vaIn can be de­
rived from this discovery? VV c may not be a'JIe to appre­
ciate its importance at this early stage, but heretofore it is 
easy to perceive that the possession 01 metallic hydrogen will 
enable us to make a vast number of compounds artificial­
ly, and will give us an explanation of many phenomena 
that are now obscure. If Profes50r Graham had not pub­
lished his researches, the experiment exhibited by Dr. LOBW 
would have attracted the attention of the world; as it is, it 
is likely to excite much interest both in this country and in 
Europe. 

----------... � .. -----------
USES 01" FLUOR SPAR. 

We are sometimes asked to give the applkations ot Fluor 
Spar, and as we cannot answer these questions separately, we 
we propose, for the benefit of all of our readers,to devote some 
space to an account of the properties and uses of this valuable 
mineral. 

Its name indicates two things-first, that it easily melts or 
flows; secondly, that as a spar it is frequently found associ­
ated with ores in our mbes, for the Germans gave the name 
spar to the minerals which occur with metltls, as, for example, 
calc spar, feldspar, iron spar, manganese spar. "Vhen worked 
up into ornamental objects, it is known as Derbyshire spar, 
from one of the localities where fancy articles are made. It 
is sometimes f01lnd in beds, but generally in veins, and often 
occurs as the gangue of metallic ores. 
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There are many applications of fluor spar, some of which dissolving in water. This has the additional merit of secur- pieces of phosphorus and place them, half covered with water, 

in the bottom of the jar in which the pictures are suspended. 
On a large scale, a Uuhmkorff coil and constant discharge 
of electricity would be preferable. It is somewhat surprising 
that this methou of cleaning fibers has not been more gener­
ally applied. 

we purpose to give in this article. ing a most valuable incidental product in the potash. 
ALUM FROM FELDSPAR. ANTOZONITE. 

The manufacture of alum and other compounds of potash 
from feldspar has long been regarded as a desirable thing; 
this result can be obtained for alum by fusing the feldspar 
with fluor spar and treating the mass with sulphuric acid. 
In this way the silica is expelled in combination with the 
fluorine as hydro-fluosilicic acid. and the sulphuric acid unites 
with the alumina anu IJotash of the feldspar to produce alum, 
while the lime of the fluor �par heing insoluble can be col­
lected on filters or removed by decantation, in the form of 
gypsum. 0 psh salts can be produced from the alum. 

HYDRO-FLUOSILICIC ACID. 

Gay-Lussac observed many years ago, that when fluor spar 
aad silica were fused together, some of the fluorine combines 
wiLl) the silicon in the form of fluoride of silicon,and escapes with 
the gaseous products of combustion. Many attempts were made 
to save this gas, but without success, until Tessie du Motay 
constructed a furnace by which, it is claimed, that 68 per cent 
of the fluoride is economized. Pla.ns of the furnace were shown 
at the Paris Exhibition of 1867, together with a large suite of 
salts prepared by means of the hydro-fluGsTcic acid. Among 
these salts we recall pure caustic llOtash, caroonata of potash, 
silico fluoride of potassium, silico fluoride of sodium, silico 
fluoride of barium, and caustic soda. As many of our ores 
contain fluor spar, and as, in the process of smelting, the fluo­
rine is expelled, it is well worth while to save the incidental 
product of fluoride of silicon by conducting it into water and 
converting it into hydro-fluosilicic acid. This latter acid has 
many applications in the arts, and if we could obtain it cheap­
ly and in abundance, it would prove of great value. It has 
heen recommended for the decomposition of bones and guanos; 
for the manufacture of artificial stones; for fixing colors in 
paintings with soluble glass; for the preparation of pure tar­
taric acid, by removing the potash from tartars; to remove 
lime and potash from the juice ot beet-root; and in some of 
the operations in the manufacture of pins. 

HYDROFLUORIC ACID. 

For etching on glass, fluoric acid has long been employed, 
and for this purpose it can be readily prepared by pouring 
sulphuric acid upon pulverized fluor spar. The operation 
must be conducted at a gentle heat, in a leaden or platinum 
retort. When rcquired pure, the latter metal is indispensable. 
It is, also, sometimes customary to pass the gas through am­
monia or potash to produce the fluorides of ammonium or po­
tassium, also to be ubed for etching glass or for the resolution 
of minerals. 

It is proper to state in this connection, that great precau­
tions must be observed, in handling hydrofluoric acid. The 
preparation of the gas is attended with great danger. as it at­
tacks violently the organs of respiration. A drop of the acid 
on the ekin produces fearful ulcers, and on the tongue, in­
stant death. In a concentrated state it must be preserved in 
platinum bottles, and in a dilute form, can be kept in gutta­
percha bottles. 

FLUOR SPAR AS A FLUX. 

It has been obsel'ved that lime alone occasions a loss of 5 or 
6 per cent of iron, in blast furnaces, and that a small addition 
of flnor spar remedies this evil, as it keeps the slag more uni­
formly liquid, so that the iron is not caught in it, but falls 
rapidly through it, and the slag can, by blowing out the fur­
nace, be more easily removed than when other flux is used. 
The fluor spar also prevents the formation of graphite and 
removes phosphorus. The proper proportion is about 501bs. 
to 100 Ibs. pig iron, or 40 Ibs. to 1001bs. spiegel iron. A 
larger quantity might prove injurious to the walls of the 
furnace. In small crucible operations, fluor spar can be re­
commended as a valuable flux, and in ulow-pipe analysis it 
has a similar application. [Soe page 22(), Vol. XIX., letter of 
S. D. Poole, Lynn, Mass.] 

PREPARATION OF ALUMINUM AND MAGNESIUM. 

Metallic aluminum has been made by fusing the double 
chloriJe of aluminum and sodium with a proper proportion 
of metallic sodium, but the actual operation is attenued with 
some practical difficulties, which are said to be removed by 
the addition of fluor spar. The mixture usually taken is 
composed of 100 parts double chloride of aluminum and sodi­
nm,50 parts fluor spar,and 20 parts sodium. These substances 
are intimately mixed and introuuced upon the hearth of a fur­
nace previously heated to redness. 'rhe doors of the furnace 
are closed while a strong heat is brought to bear, and by oc­
casional stirring the metallic aluminum will flow down to 
the front of the inclined hearth. By permitting the more 
fluid portion of the flux to run away, some fluoride of alumi­
num can be saved as an incidental product. Magnesium can 
be p repared in a similar manner by fusing 600 parts chloride 
of magnesium, 480 parts fluor spar, and 230 parts sodium, in a 
suitable crucible. The sodium m ust be freed from naphtha 
and cut into small pieces so as to be intimately mixed with 
the chloride and fluor spar, it is then projected into a crucible 
11Ieviously heated to redness, and the cover held down during 
the first stormy reaction by an iron weight. The magnesium 
will bo found scattered through the slag in small bright 
pellets, from which it can be separated uy crushing and 
washing. 

HYDRAULIC CEMENT. 

It is not an easy thing to graduate the heat in the prepara­
tion of hydraulic cement so as to prevent the formation of 
hard slag. By mixing fluor spar with the limestone, a greater 
range of heat is found to be admissible, and a second burning 
can be obviated and the properties of the cement are said to 

. be improved. 
An excellent cement can also be made by fusing feldsPJr, 

lime, and fluor spar together, and separating the potash by 

A variety of fluor spar has been uiscovered in Germany, 
wllich, on the application of heat, gives off an odor that for­
cibly recalls chlorine, and, twenty years ago, was supposed to 
contain that gas. Schoenbein considers the odor to be due to 
a mouified form of oxygen which he calls antozone, and he 
names this variety of the fluor spar antozonite. A French 
chemist, also. takes the ground that fluor spar contains oxy­
gen. li either of these theories could be proved by experi­
ment, other and important uses would be opened up to this 
mineral. 

INFLUENCE OF FORESTS UPON RAIN. 

The London Athenamm contains another example of the 
influence of forests upon the quantity of rain. In several 
districts of Australia there is a perfect rage for cutting down 
timber, and where this devastation has been carried out, the 
quantity of water that falls in a year has g reatly diminished; 
from 37 inches in 1863 it has decreased to 17 inches in 18G8. 

SEPARATING GOLD AND SILVER. In 186(), from January to July, comprising two of the wet 
The Stevens flux, for treating mineral ores, is essentially months, there only fell 11 inches of rain. 

fluor spar, obtained in the treatment of cryolite for soda, and In Victoria the want of water is becoming a serious ques­
there is, consequently, nothing particularly new about it. tion, and the Government has been compelled to appoint an 
According to experiments conducted by Dr. Chandler, of the iuspector of forests intrusted with the uuty of proserving the 
School of Mines, Columbia College, the amount of fluor spar trees already existing, and to estal)lish nurseries for young 
required in the working of gold quartz is very large, often sprouts wherever admissible. By a judicious planting Bnd 
one hundred per cem, so that the economy of the process must, preservation of forests it is anticipated that a dec:ded im­
uepend upon the cost of the fluor spar at the mines. It is pl'ovement can be effected in the climate of the country. 
doubtful if fluor spar can be economically employed on a ThiJ residents of New England, who permit the mountains 
large scale in treating gold quartz. In the working of titan- to be stripped of their trees for the production of charcoal, 
iferous iron ores it now has considerable employment, and woulU do well to consider at what a cost to the wD�ter power 
ma,y add to the value of that class of ores. of the Stp,tes, to the fertility of the farms, to the climate of 

The above are some of the uses to which fluor spar can be the country, and to the health of the community, all this 
applied, from which it will be apparent that it is a valuable momentary gain is attained. While other governments are 
mineral, worthy of the attention of metallurgists and manu- planting trees at great expense, they are cutting them down 
facturers everywhere. to obtain a few chaldrons of charcoal. 

----------4.� •• �--------
THE INCREASED USE OF COLD-ROLLED SHAFtING. 

The use of cold-rolled shafting is, so far as we can learn, 
steadily increasing, and its application to purposes where ex­
actitude of diameter, superior strength and rigidity, as well 
as the highest perfection of finish is required, has now be­
come very extensive. 

For our own part we have certainly never seen anything in 
the way of shafting, superior in point of elegance of finish 
to this product of cold-rolling. 

This beautiful finish, however, is not gained at a sacrifice 
of strength as might be supposed by those unacquainted 
with the process, as the following table of results obtained 
in experiments performed by Major William Wade, of the 
United States Department, will show. 

We may also state that similar tests were made by John 
P. Whipple, Chief Engineer, U. S. N., and William Fair­
bairn, Esq., Manchester, England, with like result�. 

The table is a summary of the average results obtained 
from numerous experiments made with bar iron, rolled while 
hot, in the usual m!1nner, compared with the results obtained 
from the sa,me kinls of iron, rolled anu polished while 
cold, by Lauth's patent process, as manufactured by Jones & 
Laughlins, of Pittsburgh, Pa., whose advertisement will be 
found in another column .  
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and % in. in dial1leter .. . .... . . .. ..... ..... ... . 13,000 84,000 2,615 
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KOTE.-Inclentatiollsmade by equal weights, in the cen�er, and near the 
e dges of the fresh cu t ends of the bars, were equal j showing that the iron 
was R,S hard. in the center of the bars as elsewhere. 

""----
SCIEI:iTIJHC INTELLIGENCE. 

SEPARATION OF ANIMAL AND VEGETABLE FIBER. 
11. Shervord has invented an ingenious m ethod for the 

separation of animal fiber from vegetable. The process does 
not alter the structure or color of the animal fiber, anu per­
mits the use of cotton and linen fiber separated from it for 
numerous purposes. It is sufficient to suspend the goods in 
an atmosphere of nitrogen or carbonic acid, and to cause the 
vapors of perfectly dry sulphuric, phosphoric, or hydrochloric 
acid to enter the room. These fumes disintegrate the vege­
table fiber and leave intact theanimal-the two fibel's C(1n thus 
be separated and appropriated to their respective uses. 

----------�.��.�----------
MORIN'S EXPERIMENTS UPON THE PUNCHUm O F  

METALS. 

General Morin, one of the ablest of French €llgineers, and 
who has given to the world one of the best treatises on me­
chanics edant, has been extending his investigations to the 
determination of the power expended in the punching of met­
als and plastic substances. 

The results of a large number of experiments are given by 
him in a paper read before a recent s'"ssion of the Academy of 
Sciences, Paris, which demonstrate that the same f'le;nents of 
resistance enter into the operation of punching as in that of 
shearing. In short, a punch and die may be considered as a 
shears with circular blades. The coefficient of pressure in 
punching, per !1ny given al'ea of section, will be exactly that 
for shearing the same area of section, without referenee to 
the thickness of the material. 

The measure of force, necessary to effect the various punch­
ings easily gives the value of the resistance to shearing, in 
case of the ordinary metals. This l'esistance (per square 
meter) is determined to be, for 

JUJ. 
Le(1d ... , ................ ............... 1,820,000 
Block tin ............................. . . 2,000,000 
Alloy of lead and tin .................... 3,3()0,OOO 
Zinc ............... _ .................... 0,000,000 
CO]1per ................................. 18,()30,OOO 
Iron ............ , . .. . .................. 37,570,000 

It is difficult to g ive these figures in exaet uenominations of 
English measures and weights. A square meter is 1'1()6 
square yards, nearly; and a kilogramme is, approximately, 
2'205 Ibs. avoirdupois. 

--------��.��---------
THE GREAT UNION DEPOT ON FGUltTH aVENUE, 

NEW YOl�K. 

The contract for this enormous structure has been finally 
awarued to the Architectural Iron Works at the foot of Four­
teenth street, New York. 'rhe dq:,ot is inlPnded to accommo­
date the trains of the Harlem, Hudson Hiver, and New York 
Central Hailroads. For the latter a branch road will be built 
to connect with the Harlem, the trains being swltchell off in 
the neighborhood of Spuyten Duyvil. The car house will 
have accommodations for twelve single trains, while, if it be 
necessary, double or even treble that nu m ber can be accom 
modated. 

Photogm phs of tho plans and drawings were sent to 
Europe for bids, but it was found that American founderymen 
could more than compete with any bids received abroad. 

The foundatiOli of this immense structure, to be the largeBt 
of the kind on this continent, is well under way-in fact, 
nearly completed. The contract calls for the completion of 
the entire structure within eight months from its date. If 
not completed within the time speclfied, the contractor is to 
forfeit and have deducted from the contract priee $500 a day 
for every day over; and if completed within the time speci­
fied, the contracter is to receive, in addition to the contract 
price, the sum of $200 for each day the work is so completed 
a nd accepted by the engineer. 

'1'1e weight of iron to be used will be over 8,000,000 pounGs. 
It will require 100,000 square fect of glass in the roof alone, 
and SO,OOO square feet of galvanized corrugated iron to cover 
the roof. The roof over the car-house will extend over an 
area limIted south and west by the office buildings, east by 
the Fourth avenue, !),nd north by a line 80 feet 6 iuches south 
vi Forty-fifth street. The entire length of the roof will be 
652 feet) and it will be 1()!) feet 2 inches in width between the 
walls, and supported by 32 arched trusses, placed 20 feet four 

CLEANING ENGRAVINGS. inches apart. These great arches will be set upon the foun-
It very often happensthat fine steel engravings get stained dation, whose upper face is 2 feet below the surface of' the 

with moisture on the wall, or specked with mildew, and it ground, rising to an elevation of ()4 feet from the springing 
becomes an important question how to bleach them. One of line to the extrados of the arch. 
the best methods is to moisten them carefully and suspend The car-house is to be lighted through three skylights ex 
them in a large vessel partially filled with ozone. The ozone tending over the entire length of the roof-one on the center, 
bleaches them perfectly without attackIng the fiber of the double pitched, and two single ones on each side of the center . 
paper. The rewill be seven courses of ventilators running the entire 

For theevolutionofozonetllelSimplestwaywould be to elean / length of the roof, faced up wi th stationary sheet iron slats. 
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