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trated on p. 328, vol. 830. The builders were the Keystons feet 6 inches: eight spans varying in length from 148 feet ! outside of the trusses. are foot walks 3 feet wide, protected by
i s (X » o ” L ’ ’ 4 g
Bridge Company of Pittsburgh, Pa.. and the de algns of the Il“" inches to 171 feet 6 inchies : total length. backwall to back- | light and sabstantial lron Isttico miliog We extract our
superstructure were mund “.“ Mr. J. H. Linville, C | N Be. wall on bridge seats. 2. 192 oot It s athrongh bridee. built | engraving from Esgincering
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THE PATENT OFFICE,

There is 0 growing conviction that this great institution is
not conducted altogether in accordance with the purposes of
its creation. Instead of being made to encourage the inven-
tor and aid him in obtaining his patent, it seems—at least on
the part of some of its employees—to be administered in the
very opposite spirit. Doubts are resolved against the appli-
cant, unnecessary technicalities are interposed to prevent the
consideration of cases on their substantial merits; and where
patents can no longer be denied, they are often emasculated
by some prescribed phraseology, instead of leaving to the ap-
plicant the largest liberty, in this respect, which is not in-
compatible with the rights of other parties. And even the
astonishing doctrine has been avowed—and more frequently
actad on—that the decisions of the courts are not to control
those of the Office, and that & patent may be denied by the

. 5
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former.

Thi» * -ndency—which is all the while increasing—must be
chciced, or the whole system is in Imminent peril. Already
hes 34 vecome a matter of serious consideration whether the
prezext practice of examinations should not be disconfinued,
nnd ‘lie functions of the Office limited to those of an advisory
character, leaving 10 the applicant the ultimats right to his
paleis: in his own language, subject to such conditions as will
pi=v st Lim from practising successful frands upon others.
The present discontent cannot be greatly increased before
some radical change in our system will be far from impro-
bable.

These untoward results have been influenced mainly by
the head of the Office. Commissioners have done more than
any other individuals towards perverting the system from its
legitimate purpose, so that,instead of being an instrumentality
for promoting the progress of science and the useful arts, by
securing to inventors the full enjoyment of their property,the
Office is becoming s means of frittering away their rights to
their smallest practicable dimensions, or for denying them al-
together.

We do not intend to impeach in the slightest degree the in-
tegrity of any of the individuals above referred to, but mere-
ly to point out and account for some of the errors which we
beliove they hiave committed, Commissioner Fisher, who,more
than any other individual, has contributed to this perversion
of the great purpose of the Office, was placed at its head after

2 | courts,

An extensive practice before the courts in patent cases. His
continuance in offico was always regarded by him as a tempo-
fary means of securing a still more extensive practice in the |
fatars. Now the most profitable clients are the large com- |
paales, whose interests are adverse to the multiplication of |
patents, and who often foel annoyed at being obliged to pay !
royalties on the patented improvements which they desire to |
make use of. How natural that the attorney should sympa-
thize with his clionts and Lionestly imbibe their notions. How,
almost inovitably, will he take a one-sided view of the whole
matter,overlooking the rights and interests of the inventor and
contemplsting in exaggerated proportions the inconveniencss
felt by the great manafacturers on sccount of the multitude
of patents that aro sllowed 1o lssue, To expoct the most up-
right mind to be wholly unbiased nnder such elreumstances

Scientific Amevican,

would be to look for something more than humsn. This is
not the right training for a good Commissioner.

The tendency thus comumuniontod from thoe head of the
Offico oporated In a groater or less degree npon all his subordl.
nates, and has Influenced the course of decigion ever sinoe,
(Gonoral Leggott seoms to have done nothing to correct these
orrors of adminlstration. He followed, quite implieltly, in the
footsteps of his predecessor, and perhaps also felt himself
further swayed from a just perpendicular by similar influ.
oneos.  The prosent Conymissioner hns been in his seat for too
ahiorta time to enable us to judge whether any change of spirit
may bo expected to guide his course, Lot him be fafely tried,
nnd honestly judged by the result of that trial,

But an Influence of a charactor different from that above
stated often operates to produce a gimilar result,.  When an
application 18 rejocted, the case I8 disposed of and the objoct
sought for is attained.  Stimulated by the desire of thus end-
ing the investigation, many minds grow more ingenlons in
tracing resemblances than in apprecinting differences. At all
avonts, they are apt to frame for themselves soma technical
rules, from which, as from official ruts, it is difficult to moye
them, however Innpproprinte to the case under consideration,
One of the most common grounds for rejecting o claim is that
it would amount to the granting of a patent for a function ora
principle. The rule when rightly applied is perfectly correct ;

85 | but when only half understood, it Is productive of much mis-
80 | ehfof, It ought to be remembered that, although an abstract

prineiple or a mere function cannot be the subject mattor of
patent, still, no patent can be valid that does not embody
gome new principle or exhibit some new function. The for-
mor I8 the uncaught wild horse ot the prairie, which cannot
bo property ; the other is that horse caught, tamed, and har-
nossed, and therefore capable of being appropriated.

But the lesson which we particularly wish to Inculeate on
this and other similar subjects 1s that less fastidionsness
should be evinced in relation to forms of expression, where
substantinl merits are manifest. It should be remembered
that there are much better patent lawyers outside of the Pat-
ent Office than within it; and that where the subject matter of
an application is patentable, Its shape should be left to be.
molded chiefly by those by whom it must be defended in the
We shall probably have more to say on this subject
next week,

THE ILLUMINATION OF ART GALLERIES.

The new and celebrated painting of the ‘“Roll Call” is
now nightly exhibited in London to large andiences, by means
of the oxyhydrogen or lime light, and all the colors of the
picture are brought out with marvelous brilllaney, in fact
with the same perfection as by daylight.

The iden of illuminating art galleries In the evening by
the lime light is an excellent one, and we hope it may have
consideration by the directors of our National Academy of
Design and analogous institutions In this country,

Few evening entertainments are in themselves more inter-
esting or elevating in their influences, especially for young
people, than art exhibitions; but the existing method of illu-
mination is so defective as to nullify thelr principal attrac-
tions. The yellow color of the ordinary gas flume has the
effect to reveal only a portion of the colors of the paintings,
The reds and yellows are seen well enough; but the blues
and greens, and their various tints, are sadly distorted, and
the artisticeffect lost. Added to these defects is the vitiated at.
mosphere of the gallery, caused by the production of carbonic
acid gas and escape of unburned gas from the hundreds of jets.
A feeling of lassitude comes over the visitor, Interest In the
pictures lessens, and relief is sought by escape from the gal-
lery into the open air. The use of the lime light or the elec-
tric light would obvisate all such difficulties, as they gencrate
no deleterious gases. By the exercise of u little skill, we
hink that either of these methods of illumination might be
adapted with advantage for art gallerles.

<
SOLVENTS FOR RUBBER.

For the information of correspondents, several of whom
have made enquirles on the above subject, we give the fol-
lowing:

The proper solvents for caoutchouc are other (freo from
alcohol), chloroform, bisulphide of carbon, coal naphtha, and
rectified oil of turpentine. By long boiling in water, rabber
softens, swells, and becomes more soluble In its peculiar
menstrua; but when exposed to the alr, it speedily resumes
its pristine consistence and volume, Industrially, the ethe-
rinl solution of caountchounc is usecless, bocause it contalns
hardly more than a trace of that substance. Oll of turpen-
tine dissolves caoutchone only when the oil is very pure and
with the application of heat; the ordinary oil of turpentine
of commerce canses india rubber to swell rather than to be-
come dissolved. In order to prevent the viscosity of the
india rubber when evaporated from its solution, one part of
caoutchouc is worked up with two parts of turpentine into a
thin paste, to which is added } part of a hot concentrated so-
lution of sulphuret of potassium in water; the yellow liquid
formed leaves the caoutchoue porfectly elastic and withont
any viscosity. The solutions of caoutchouc in coal tar naph-
tha and benzoline are most suited to unite pieces of caout.
choue, but the odor of the solvents is perceptible for & long
time., As chloroform is too expensive for common use, sul. |
phide of carbon is the most usnal, and also the best, solvent |
for caoutchoue. This solution, owing to the volatility of the

| menstruum, soon dries,leaving the latter in {ts natural state. |

Whon sleohol is mixed with sulphido of carbon, tho latter |
does not any longer dissolve the cacutchoue, but simply
softens jt and renders it capable of belng more readily wul. |
canized. Alcohol also precipitates solutions of caoutchoue. |
When caountchone is treated with hot naphtha distilled from

uative potroleum or coal tar, it swolls to thirty times Itw
former bulk ; and it then triturated with o pestle and prosged
through s slove, It affords a homogeneous varnish, the same
that is used In proparing the patent witerproof eloth of Mack
Intosh. Caoutehoue dimolves in the fixed oils, such a8 lnssed
oil,but the varnigh has not the property of becoming concroty
on oxposure to the air, Caoutchoune melts nt o heat of
nbout 266" or 200°; after it haw poen melted it does not solidify
on cooling, but formu a stioky mnes which doey not become solid
oven whon oxposed to the nle for months, Owing to this
property, it furnighes n valuable material for (o Tubrication
of stopeocks nnd Joints Intended to remain airtight and yo
be movable, :

POLYCHROME PRINTING,

‘A remarkable innovation upon the ordinary procoss of
color printing has just been introduced to publie noties at the
International Exhibition, London, by Messrs J, M. Johnson &
Sons, printors, ote, Tho now process is perfeotly distinot, in
every respoct, from any of thiv class by which it has been pre-
coded.  Althongh embodying some very striking features, it is
in itgelf o vory simple mntter. 8o simple s it, in fact, that
the first iden which suggosts itsolf 1y Why was it never
thought of before? Briefly, It consists in printing any num.
bar of colors nt n single Impression ; it Is color printing with.
out blocks or stones, and with colors which are not ink, the
colors forming nt once tho block and the pigment. The colors
are molded and cut into blocks, when the varions pleces
forming the subject to be produced are fitted togother n an
iron frame. It is placed on o printing press, and Impressions
are produced upon moistencd paper,  The ndvantages of the
new system over thut ordinarily practised are very marked ;
any number of colors can be printed at u single impression, in.
stead of requiring a separate block or stone for each impres.
sion. The prints become perfectly dry in o fow minutes,” ete,

The foregoing is from  recent editorial article in Engineer.
ing. If our esteemed cotemporary will send 8d. over to
the British Patent Office and procure n copy of Robert Rey-
burn's patent 14,078, April 20, 1852, it will find an answer to
its interrogatory, This supposed new discovery is more than
twenty years old,

A patent for substantially the same idea was applied for in
this country by E. B. Larcher, but rejected, in 1868, Bt
Moritz Laemmel was more successful, for on July 4, 1871, he
obtained an American patent for the thing; which grant is
chiefly of value as illustrating the little worth of our so-called
official examinations, to carry on which an army of five hun-
dred men and women is maintained at Washington, atan enor-
mous expense, which is assessed upon and paid by Inventors,

AMERICAN OYSTER CULTURE.

A short time ago, Frank Buckland counted forty oyster
spat on a bunch of five American oysters, ina lot sent to the
London market by some of our exporters, Such apparent
disregard for the future alarmed him, and he straightway
warned us, in Land and Wator, that we were squandering
our resources, and that if we did not do something immedi-
ately to protect our young oysters against rapacious oyster
catchers, or to increase the supply by artificial propagation,
our oyster grounds would be exhausted, just us those of Eng-
land have been.

In an Englishman, even a naturalist so well informed as
Mr, Buckland generally is, the assnmption that oyster cul-
ture is something practically unknown in this country may
be excusable; but for a clever writer like the author of the
pleasantly written paper on oysters, printed in the current
number of the Popular Science Monthly,to assert that nothing
in the way of oyster culture has been done here is altogether
unpardonable.  To set forth so minutely the antiquated
methods of Europe as models for our oyster growers to imi
tate is an aggravation of the fault for which even a residenc
on the Jersey const offers but partial mitigation. It is fortn-
nate that our New England oyster growers are not vindictive,
else they might overwhelm our erring friend with remorse
by sending him a few hundred *“extras” as a sample
of what are covering hundreds of thousands of acres of the
bod of Long Island Sound, all natives raised from the spawn
by a system of culture developed on the spot. To a writer
ncoustomed to be sccurate, however, it may be sufficiently
humiliating to learn that of late years the finer grades of the
variotios which he writes abont with such enthusiasm have
been transports from Connecticut breeding grounds, the frait
of & culture which he declares to be non-existent.

The French experiments in this line have been public un-
dertakings, officially reported on: with us they have been the
work-of unpretending oystermen, whose aim was oysters, not
fame: and having accomplished their object, they have gone
about their business, quite unconscious of the service thoy
were rendering the country. The consequenco is that,
though the business has developed to enormons dimensions,
those not directly engaged in the work know little or nothing
about it; and even those who have taken upon themselves
the task of writing up tho oyster trade of the country have
missad its most important feature, by going to the markets
instead of the oyster grounds for information, or by assum-
ing that methods which prevail south of New York are also
those of the East.

Ever since the country was first settled, Long Island Sound
has been noted for producing oysters of superior size and
quality. They are of the northern species, characterized by
great bréadth and thickness, firm white meats, and delicate
flavor, qualities which the southern oyster cannot rival oven
when transplanted Into the samo waters. Owing to the
streams which freshen the water slong the Connecticut
shore from Greenwich to Bridgeport, and to & less degree
farther cast, where the influence of the open sea is more
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" strongly felt, tho oysters along this coast at

and finer developmont than olsowhere, the culminating
point being In the swift channels amang the rocky lalands

al ,"" the
« Sounds,” and other standard varicties: all the samo oyster
though differing, In size, shape, color, and flavor, with the |
position n-l"ehmdﬂmr bed and the acciden

tain a quicker i

ts of their |

%

r Seience |
MontAly; that is to say, artificial propagation was unknown, |
and, when the native grounds were exhausted, the supply |
kept up by restocking them with “ seed,” or small
oysters brought from the Chesapeake Bay or the Hudson |
rver. Among the oystormen of Norwalk at that time were |
the Hoyt Brothers, young men who brought to the businoss
more than the usual allowance of brains, Not satisfied with |
merely handling oystors, they sought to understand them,

conditions of such fixing of the spawn, rightly arguing that,
the socret once penotrated, they might save themsolves the
trouble and cost of going elsewhere for seed, besldes secur-
ing & better breed of oysters, .

Had they known anything of European experiments
in oyster culture, they might have got on faster at first:

like those of France or Italy that eatirely different methods
of oyster culture are required. On the whole, therefore, it
was fortunate that the Hoyts had to begin st the bottom and
learn everything by personal observation and experiment. It
was fortunate, too, that with Yankee common sense they
pitched upon the master key to the problem at first, and
songht to discover the natural conditions of oyster propags-
tion on their own grounds. One year the Sound’s bed will be
literally covered with oyster spat ; the next, it may be,though
the oysters spawn us abundantly,scarcely a young oyster will
be found, Again there will be a year, like 1878, when there
will be no spawn, Thelr problem, it will be seen, was no
oasy one to solve,

After much study of oysters and oyster grounds, and many
trials with difforent materials for fixing the spawn, our ex-
perimenters learned st last that the securing of a crop of seed
depends upon two essential conditions: first that the parent
oysters spawn; second, that, at the sime of spawning, the
flonting spat must have presented to them something clean
to which to attach themselves; it may be stone, shell, glass,
iron, wood, leather,anything,in short,provided it is perfactly
clean. The first great point in artificial oyster propagation is
therefore to know just when to have the stools on the ground.
The time of spawning varies with the season, the position of
the bed, and the depth of water over it, so that it requires
closo watching, with froquent dissections, to determine the
precise moment when the spawn begins to run.  If the stool
is presented too late, the spawn is lost and the stool worse
than wasted ; if too soon, it Is equally thrown away, since it
becomes covered with white slime in a few days,and then the
spat cannot strike. Sometimos n heavy storm at spawning
tme comes to the aid of the oyster farmer,and adds immense-
ly to the productiveness of natural beds: it churns up the
gravel and shells on the bottom, scours them clean, beats the
slimo off the rocks,and brightens things generally for tho re-
ception of the coming spat. Last summer the spawn was
sbundant; the natural conditions for its lodgment were un.
usually favorable; and if the starfish and other enemies of
the oyster do not destroy the erop, it will be an unusually
productive one. But we are getting uhead of our history.

Having come to the conclusion that cleun stools ut spawn.
ing time were the one thing needed to fix the native spawn,
the Hoyt brothers gathered up some thousands of bushels of
weathor-worn sholls and scattered them over thelr grounds,
Naturally they were laughed at by **practioal” oystermen,
who hud been in the business for years and know ‘‘ all about
it”; while other men threatened them with all sorts of penal-
ties for filling up the channels and otherwise Interforing
with the natural order of things. Their venture, however,
proved eminently suceessful; the clean shells wern quickly
covored with spat, and sixteen yoars ago they reaped their
first erop of artifielnlly propaguted oynters. =)

g wonderful ; and much to the amusement of our ayster
growers, American newspapers have copled French
wonderment and all, when within an hour's ride of their |
publication offices are breeding grounds of MANY acres, sown
with spat in countless millions. Our oystermen number |
such small things only by the bushel. Over Iarge areas, this

reports, !

bushel or more, will he
of bottom a yard wide
a8 one's finger nail will carry perhnps half a dozen spat,and ag
many as sixty or cighty may be counted on single valve of
an oyster shell,

The diminutive breeding grounds which the French make
50 much of—creeks and puddles, we have heard them
called by men accustomed to the larger spaces under cultiva-
tion here—compare with those of Long Island about as a

along the Connecticut shore Is not in propsgating the oyster
—that is easy enongh now—Dbut in maintaining the crop until
it Is mature. It is only by tho most persistent warfare against
stur fish and other oyster enemies that uniform success is
possible,

In another article, we propose to deseribe more minutely

obstacles which our oyster breeders have to contend with.

THE COAL AND IRON PRODUCTS OF THE WORLD.

M. Gruner's report on the coal and iron industries of the
world, which has lately appeared in France, is a document
evineing laborious research, and one which, to the student
of political seonomy und to the statistician, cannot but be of
the highest practical utility. The suthor was a member of
the International Jury at the Vienna Exposition, and it has
been his object to compare the conditions of the two great
industries as existing in 1873 with their state at the time of
the French Exposition in 1867. While we cannot follow the
details of the long report, there are, nevertheless, many gene-
ral results and conclusions which will prove both instructive
and interesting.

M. Graner estimates the entire fuel production of the
world at 250,000,000 tuns, and he calls attention to the fact
that the value of the mineral combustible annually consumed
largely exceeds that of the ores mined. In England, in 1871,
the total conl yleld was valued (in round numbers, which
for convenience’ sake we shall use throughont this article) at
$02,000,000, while that of all the otheér mineral products,
including refractory clays, marine salt, phosphorites, ete.,
did not exceed $62,000,000. In Germany and France the
samo excess in favor of coal also sppears. Throughout the
entire world during 1872, the author places the value, of all
the minerals but fuel, mined at $320,000,000 : of the fuel at
£620,000,000, or nearly double.

Referring to the Eunglish conl production, the author states
that, for the forty years from 1881 to 1871, the ratio of in-
crease has beon a8 from 1 to 6. The present rate of production
per workman is about 209 tuns per annum in England, 220
in Prussia, 159 in France, and 157 in Belgium. It is belleved
that theso figures will never exceed 300 tuns in England,
and 160 in France and Belgium; so that, estimating by the
present English yearly inerenso in fuel mined, in the year
1910 fully 2,000,000 men will bo actively enguged in the in.

dustry, Thix s hardly possible, since the aboyve number of

working men support a population five times greater; and for
this aggregnte to be "maintained by a singlo industry, there
must be a corresponding incrense in all the other branches
of English labor. Hence, from the nature of things, a maxi.
mum of coal production must be eventuslly reached, Re-
garding the final exhaustion of the English mines, the author
places their duration at 760 years.

The aggregate production of 230,000,000 tuns in 1872 is
made up by the various countries in the world contributing
ns follows :  Groat Britain, 128,000,000; United States, 40,
000,000; Germany, 40,000,000; Franco, 15,000,000; Belginm,
15,600,000; Austris and Hungery, 10,000,000; Spain, 1,000,.
000; Russis, 800,000; and English colonies, China, Chili, and
Japan, 8,700,000. It is belioved that within thirty years the
American coal production will exceed that of England ; but
the Indefinite increase of the yleld, it Is thought, will be pre.
vented by the absence of a corresponding increase in the
demand, In the same manner as in Great Britain,

After thus dealing with coal, the subject of iron ls dis.
« 1, and the value of its ores stated to exceod that of all

There {4 nothing thut communds respect e sa
Ing the result, those who had scoffod st the l::thod wo'm
it. A new Impetus was given to the
mwmmmh 5 ‘gxhluud oyster grounds wereo rostocked,
snd miles of hithorto unproductive ground wore brought un-
der cultivation. From (reenwich to Westport there is not a
break in the oyster beds, the great bulk of them owing their
existence 1o artificial propagation.

The stools chlofly prized are shells and scrooned gravel,
ranging in size from o hickory nut to » hen's egg.  The fra.
gile amber.colored sholls which abound throughout the Sound
~the call them * gingles "—make excellont stools:
%0 do scallop shells, boat Joads of which are brought from
the Rhode Island shore for this purpose. Large stcols are
loss desirable, since the oysters crowd and pinch each other |
on them, and the bunches are harder to separato when the |
time for transplanting arrives.  Still in many cases it is ne- |

 cessary 10 scatter compamtively large shells
' the finer shoals, their action being apparent
i 'mw oddios in tho water flowing over the bottoms,

‘ shling the spawn to strike.
gmﬂ::d cone devices for taking spat, cmployed
oy the French systems,

and stone, | ©
ly 10 create | Out damage or danger.

which have, by the way, superseded |

those of other minerals save gold. At s minimum, the an.
nual value is placed st $70,000,000, or $2 per tun on the ag-
gregato oxtraction of 1872, From the 85,000,000 tuns then
mined, 14,000,000 were made into east iron, 8,500,000 into
rolled or forged iron, and 1,000,000 into homogeneous iron
and steel.  On comparing these figures with those given for
1805, the iron production is shown to have become still more
mpldly devoloped than that of coal. In seven years the coal
yiold increased from O to 125, while that of Iron Increascd
from 9 to 14, The stec] manufnoture has tripled in the same

period.

Tue Pittsburgh Commercial explaing the origin of a very
foolish, sensationnl story as to the possibility of Pittaburgh
belng destroyed, wholly or in part, by the eaving-in of the soll
from the aetion of subterranean fires. [t Is merely a desorted
coal pit, which has been smoldering for 30 years past, with.

—_—

Trx doath I8 announced of the General Marquisde Laplace,
son of tho great astronomer, at the age of olghty-five. Ho
began his military career under the first French Empire.

:

kitchen garden with a Californian wheat farm. The difieulty |

the processes of ayster culture and the effects of it, also the !

the methods deseribed in the Popwlar Seience y,,:”d,, the j-’ o ‘I‘OHOH ﬁ‘l mv W;’U;l Wm
fixing of a fow hundsed thousand spat {8 necounted some-| Wo call the attention of our subscribers, and the publie

generally, to the new prospectus of tho SCIENTIFIC AMERL.
CAx, for the year 1875, published on another pago of this is.
sue,

In about ten days, each one of our mall subscribers will
receive a handsome subscription list, printed In colors, & cata.
logue of publications lssued from this office, and a chromo

| Your's soed Iy so plentiful that an ordinary ** drag”, holding a | pocket ealendar for 1875, The publishers of the SCIENTIFIC
filled by drawlog it loosely overn strip | AMERICAN will esteem it a personal favor if every present
and a rod long. A bit of shell as big | subscriber will take the trouble to circulate the subseription

list when he receives it, and awk some of his friends to join
him in taking the paper for the coming year.

Notwithstanding that the SCIESTIFIC AMERICAN has &
much larger circulation than any paper of its kind ever at-
tained, and the fact that each year its sale Increases soveral
thousands over that of the previous year, we believe that it
merits astill larger patronage; and we shall not be satisfied
until its weekly issue reaches one hundred thousand coples.

Next week we shall print both our Special Edition and
the regular issue, smounting t0 ONE HUNDRED AND FIFTY
THOUSAND cOPIEs, and we shall commence the new volume
by printing fifty thousand every week, relying upon our old
friends and subscribers to furnish new names, enough, with
the renewal of their own subscriptions, to enable us to ex-
ceed that number soon after the commencement of the year.

The public attention is called to the inducements for new
| subscribers, published in the prospectus already alluded to.

l

SCIENTIFIC AND PRACTICAL INFORMATION.

;TBZ CHEMICAL EFFECT OF THE PHYLLOXERA ON GRAPE
VINES

To those who may be experimenting in search of a reme-
dy for the phylloxera, so as to gain the £60,000 reward of-
fered by the French government, the following table, show-
ing the chemical effect of the insect upon the vine, will be
of interest, and perhaps may lead to = more intelligent in-
vestigation

Healthy vines, Attacked vines
per cent. per cent.,

Bark of fresh roots: Cane sugar......... 2 0
i SRR SR 0 1
Fresh roots without bark : Albumen..... 2 06
Oxalic acid... 17-80 404
Roots dried at 212° Fah.: Pectic acid.... 620 1°9¢
........ 960 T
Radicles dried at 212° Fah: Cu;
bonate of potashy ....... 148 0428
Totalash............ 642 1285
Leav es driedat 212°, collected in% A K o2
June: Carbonate of potash
Totalash........... 880 05
” collected in Septem-) ... 072 030
ber : Carbonate of potash {
Total ash' ccccaveans 1825 1300
Branches dried at 212% Carbonate:) 190 026
of potash | |
Total ash......... 345 349

RECENT EXPERIMENTS ON EXFLOSIVES

In‘experimenting upon dynamite, not long ago, M. M. Roux
and Sarrau found two kinds of explosions. The simplest, or,
ns it I8 termed, of the second order, is caused by the ordinary
inflammation of the substance; the explosion of the first
order, or detonation, is produced by the percnssion of a power-
ful priming such as fulminate of mercury. These two explo-
slonw are such that the same quantity of the substance, deflag.
rating in the same capacity, causes therein very different
pressures. Later investigations prove that this remarkable
quality of dynamite belongs also to the majority of explosives.
Nitro-glyocerin, pyroxylin, picric acid, and the picrates of
potash, baryta, strontium, and lead, detonate by fulminate of
morcury, Ignited with an Abel capsule (or when this does
not suflice, with a small quantity of powder), an explosion of
the second order is produced.

Gunpowder, either in grains or in & dust, does not detonate
with fulminate of mercury ; but by using nitro-glycerin as an
auxiliary detonator, itself being excited by the fulminate, an
| explosion of the first order is obtained in the powder, very
| different from tho ordinary explosion. This takes place
| under all the conditions in which gunpowder is commonly
| employed,

ZINC A PREVENTIVE OF BOILER INCRUSTATION,

An engineer on board the S Lawrest, a stcamer plying
between this port and France, after making some repairs in
the bollers, left accidentally therein an ingot of sine. Some
timo after, in searching for the bar in the gencrator, in which,
meanwhile, steam had been maintained, he found to his sur.
[ prise that the metal bad disappeared, and also that the
incrustation left by the water, instead of being hard and firm,
was & more mud, easily washed out.  Repeating the experi.
ment over another voyage, the same result was reached. M.
Lesueur, of Angers, France, after examining into this cireum.-
stance, thinks that the zine forms s voltaie couple with the
fron of the boller, zinc being the negative pole and the lron
the positive. It then happens, as in all batteries, that the
| wino Is consumed ; while the iron is protected both from oxida-
tlon and dissalution. ¥

WE are Informed that the Attorney General has considersd
the question, whether the subscribers to the Patent Office Tea
Party Testimouial are lable to the penalty in the
Act of Congress in such cases. It Is furthor stated that, for
reasons of State, the declsion In withheld from the public
Can any ono inform us wheshor sharo has really becn suy of-
ficlal action io the matter?
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WIRE TRAMWAYS.

The use of wire rope ways for tmnsporting minerals, ete
especially jn hilly countries, is becoming very general, and a
company is now constructing them in many parts. uf‘ the
world, an improved design by its engineer, Mr. W. 1 H
Carrington, being usually adopted. We give herewith a view
of the line erected in Norway, in the iron mines at Aalsand
Many such mines have been for a long time worked only to
yery small extent, or even left unworked, owing to their In
ng P,Wl at such insocesxible spots as to |‘h-\‘|u\ir the pn-~i
bility of cconomically transporting the ore to a port of ship
|||rn.t Frequent examples of such are found on the coast of
Norway, situated high up among the monntains, which tower
above the numerous fionds

tion of the markets. We alxo learn that, of lnte, varions dixa
greeable compounds, known in England as ** French ™ and
“ Australisn ™ batter, have been imported Into this country
by British dealers desirous of avoiding pensltiex under the
adulteration acts of their own nation; so that altogether it
wounld appear that there is sufficient of the artificial materinl
in the United Statex to render the following method for s
detection valuable to merchants or consumers who desire to

avold investments in it

Mr, John Horsley, F. C. 8., furnishes to the Chemical News
n recond of the results of recent experiments, which were di
rected towand the detection of meat fats mixed with butter,
and therefore the process indicated will prove nsefal both to

which indent its seaboand
The only approach to these
mines consists of a rugged
and zigzag road, quite unfit
for the carriage of any large
quantity of mineral, and,
owing to the extreme steep-
ness of the mountain side,
often leading a circuit of
many miles to resch a spot
which is less than half a
mile distant in a straight
line. To accommodate such

Cases an armangem of
wire rope incline has been
designed and suocessfully
worked, as shown in theen.
gravings, the details being
represented in the second
illastration. It counsists of
two steel ropes of about 40
tuns breaking strain, fixed
at the mines and stretching
direct to the small pier at
the foot of the mountain
spanning & distance of 750
yards with

A Tur

small grooved i
which are placed about 12
ewt. of iron ore, the fixed

ropes being kept in tension
by means of weight boxes
at the bottom. The loaded

de to draw up the

cage is 1
light ove by means of a

light steel rope, which passes roand suitable brake sheaves

)

at the mine, and by which ling load

the -‘—v‘!l of the dese

is governed. On arriving at the bottom, the cage is dis

charged into a large truck ready o receive the ore, which
when fall, is, in its tarn, discharged into the ship to be load.-
ed.  The light cage has, meantime, arrived st the top, and
belng filled, is allowed 1o descend, and to draw  the emptiod

eage up. Theincline is sn angle of 45 degrees, and the speed

at which the cages are run is about 15 to 20 miles per hour
By this means about 100 tans per ten hiours are transported at

!
!
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WIRE TRAMWAY AT THE IRON MINES AALSUND,

those suspecting sach adaltemtion in genuine butter, as well
ux to others who are not sufficiently expert to distinguish the
artificial from the inferior qualities of the real article
Fresh butter is permanently soluble in methylated other of
specific gravity 0730 at the temperature of 65° Fah.  With
the view of determining whether any other sabstance con.
tained in the butter conld be precipitated from it, Mr. Hors
loy first placed 25 grains of the fresh material in a test tube
with 1 dram of methylated other, in which ready solution
took pluce. Thirty drops of methylated aleohol, 68 over proof,
were added, and the whole agituted, but nothing was precipl
tatedd,  The experimenter then mixed 10 grains of frosh but
ter with 18 grains of mutton fat, and added the lguids as be
fore, when, in less than half an hour, the fat was precipitated,
the hent of the room being 68° Fuh, Land, beef, mutton, and
tallow fats, properly melted togother in proportions of 50 grains
of butter and 40 of fut and stirred until cold, can ench, \.‘\ n
similar operntion, be precipitatod In w foew minates. As much
w30 per cont of the fat first ased has thas been rocovered
This Is a slmple and direct way of dealing with such adul
temtions, and s superior to the process of estimating the
butyrie neld, 1t should e obwervid, however, that erystall
ention of bhutter ont of the etheren!l solution st a lower tem
perature than 65 must not be mistaken for the fats precipd
tatex] by the wleokol alluded 0, sinee the butter, bosides Ix
g w0 much lghter, oceuplos the upper layer, and is difforent
In chamoter and easily remeltedd by the applieation of the
wartm hand for a minute or s
———— e o

The One Hall System,
A contraet hiasw boon talion by Mossrs, Whittaker & Wod

ward 1o bulld & radlrosd on Creow's prismolds]l one teack syw

o, from the depot in Aastin, T e gquarr near
thnt olt It bl by the contractom st thelr own risk. a
n exporiment. and. W sueoossf i ¢ o paldd for at the mt
f ‘l'*llnl‘, " '
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e ) et el hwmomer in the United Siate hn ety
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gon & Co,, weighs forty tans, snd its blow ander stesm i
equivalent to a fall of that welght from a hight of B0 fee
The nctunl force of the blow has not yet been determined.
The total weight of the machine i 665 tuns, and s cost
£250,000

Coppering of Iron Rollers for Calico Printing.

Th. Schlumberger cleanses the iron eylinders with & con.
centrated alkaline ley, washes well in water, and goes aver
the whole surface with the file. The surface ix then very
bright. and is not to be touched with the finger or soiled W“il
the breath. It is then plunged in an alkaline bath ecomposed
of : Sulphate of copper, 1 part, dissolved in water, 12 parts ;
eyanide of potassium, 3 parts;
carbonate of sods, 4 parts,
sulphate of soda, 2 parts, dis.
solved inwater, 16 parts. Op
Ammonia, 3 parts, acetate of
copper, 2 parts, dissolved iy
water, 10 parts; cyanide of
potassinm, 3 parts, carbonate
of soda, 4 purts, sulphate of
soxdn, 2 parts, dissolved in
water, 10 parts.  The eylin.
der is allowed to remain
twenty-four hours in one of
these baths, subjeet 1o the
action of a battery of four or
six pairs, till the surface is
coated with aslender but ad.
herent layer of copper. It is
washed and cleansed with
pumice stone. If in this ope.
ration the iron’should be laid
bare in any part, the eylin
der must be anew submitted
to the alkaline bath, As soon
ax the coating of copper is
uniform, it is washed in acid.
nlated water and immersed
in an acid bath of sulphate of
copper. This bath ix com
posed of solution of copper
at 20° B., to which 415 of
its volume of sulphuric acid
is added to facilitate the solu.
tion of some metallic cop.
per, which is also immersed
in the bath for the purpose of
maintaining the solgtion in a
Here the cylinder is left
till the lsyer of copper hins sttained the desired thickness, »
galvanic carrent being kept up by & battery of four [-17\
If the temperature is between 60" and 65°_ three to four weeks

NORWAY.

uniform state of concentration

are required to produee a deposit of one thirty-thind of an inch
in thickness.
to change the portion of its surface which faces the sheet

The cylinder is tarmmed one quarter roand dafls

of copper used as o positive electrods

A Good h;.gr-llnn.

A writer in the London Bwilder suggests that thick glass
might be easily and cheaply comented to the walls of hospi
tals, ote. It would be non-absorbent, imperishable, oasily
cleaned readily repaired if damaged by nocident, and, un
like paper and paint, would always be as good ss st fiest
Glass ean be cut or bont 10 conform to any required shape. 1If
desired, the plates may colored any cheerful tint, The non
absorbent quality is the most important for hospitals and
prisons, and, we shoonld think, is worthy the consldemtion of
nrchitocts

A DEVICE FOR PREVENTING PRIMING,

The ditienlty of secaring the dryness of steam, as it leaves

the boller, has Intely engagod mne h sttention, and many de
viees for the parpose have been Invented, We give herewith
a sectional view of one of the lat whick is the ides of Mr
Robert Johnson. of Hanghton Place, Bradford, England, and
wary wevessfully nln'vliud by him o »

which has nlrends

number of hollems The armsngement--1o which Mr. John

the name of anthprisger—oonnsists simply of a pipe

" \
b :

extending from the dare down into the barrel of the bollee

the whole leogeth of whiel It traverses helow the water Hine
to the dame, where It Jolnn the stop

Aw soets from

then returning again

valve throneh which the steam s deawn off

wtenm on s way from the boller has 1o

the ongrrmy g. the

ver the pipe. and during s course any wator whiockh mas
w0 with it s evaporsied by the hest communieosted from
temm and water throngh which the pipe
n Ix -‘M“}' fittedd o0 oxinting

neering, that It has given very

irrounding

! ‘o e arrsogement «

Il lors s we hoar, savs Nag

-0 @)
Fuw gobworondd in the name of n Bragilian plant, which, 1t is
I, haw lutely boen found ta be the most 'mrtllll known
It in wtatod thnt e medicine therefrom s effeo

Hve agalost even roldes

udorific
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THE UNDERGROUND RAILWAY, NEW YORK CITY.
SAUMDER 1V

Coutinned from pagn ®0,

For tho many interesting details connected with this great
work, that have been already published by us, with angray-
fugs, the render is roforrod to the BOIENTIFIC AMBIICAN of
Novomber 14, 1874, puge 80T, whore the serios boging,  In
our last paper on the subject, page 338, weo printed engrav-
g aud deseriptions of the novel iron beam tunnels, We
pow come to the masonry tunnels, which start at the ond of
the beam tannel, 24 fect § inches south of the south side of
g7eh treet, and extend theneo 1,150 feot, 1o n point 20 feet 2
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nt the springing line of 4 feot 6 Inehox The backs of those
willy, however, are carried up B foet abave the springing lne
a8 khown in Fig, 12, which In & cross wection of the lnmu'l-
wnd the spandrols are filled in with rubble LANMONEY 'I'hl‘-
misoney of these abutments e gnelss eubble wurk.. Indd In
cotnent mortar, with vertical and horlzontal folnts on the face,
the stones belng modorately well dresuid,

The two Innor abutments, which form u continuntion of
tho two inner briek walls of the bewin tunnel, wre also fonnded
4 foot bolow rallrond grade, but with s thickness below gende
of B feot 0 inches, At the grade line, the offset of 6 Inehes,

biok and front, ngain oceurs, giving them w thickness of 4
foet 6 fnchoes

From this breadth of bottom, they taper off,

FOURTH AVE. GRADE

= 17| ! I

Fig. 12-THE UNDERGROUND RAILWAY IN NEW YORK. CROSS SECTIONS

inches north of the north side of TIst street,
to the profile of the rond, published in our impression of
November 14, 1874, it will be seen that, at 66th street, the
grade of the avenue commences to uscend o pretty high ridge,
thus increasing the headway so much that the difference of
rallway and avenue grade is 25 feet at 67th street, 33 fect at
09th street, and 28 feet at Tist street. The hight of the
main ceéntral tunnel is 21 feet in the clear from railroad grade
to the crown of the arch, which thus; at 67th street, gives the
ventilating shaft o depthof 4 feet, and at T1st street, a depth
of 2 feet,

Like the bewmu tunnels, the brick tunnels consist of three
parallel tunnels, a large central one and on either side a small
single track tunnel, having no conneection with the central
tunnel save by an oceasionnl manhole and the ventilators to
be hereafter described. The roofs of the tunnels are semi-
vircular brick arches, resting on four stone sbutments. The
two outer abutments, which form a continuntion of the outer
rubble walls of the beam tunnel, are founded 3 feet below
railroad grade, and arc 6 feet in thickness up to grade,
where an offset 6 inches back and front oceurs, giv-
ing & thickness of 5 feet, a8 shown in Fig. 12. From this
point the wall rises 8 feet and 6 inches to the springing
lise of the arch, vertical in the inner face but battered on the
back § of an inch to the foot, which gives the wall n thickness

By roference | with o batter on each face of abont 4 of an inch to the foot,

to. n thickness of 4 feet 2 inches at the springing line, which
is algo 8 feet 6 inches above the railrond grade,  These abut-

| ments are ulso constructed of gneiss rubble masonry, of the

same class a8 that used in the onter abutments and retaining
walls.  On top of the four abutments rest three semicircular
brick arches, forming the roof of the thres tunnels. BEach
of the arches of the twoside tunnels has o span of 16 feet in
the olear, from abutment to abutment, and 8 feot rise.
These tunnels have thus o width 3 feet greater in the clear
than that of the corresponding tunnels in the beam tunneling.
Their hight from grade to the crown of the arch is 16 feet
6 inches in the elear. The arch is formed of brick, laid in
the usual way and keyed with stretchers, well laid, and has
an uniform thickness of 20 inches, 'The arch spanning the
large central tunnel has a span of 25 feet and a rise of 12
feet 6 inchies. It is also of brick, laid in the nsuoal manner,
but of varying thickness. Its general thickness is 20 inches,
but for a distance of 3 feet north and south of the ventilating
shafts, its thickness is increased 4 inches, thus forming a
kind of rib, 16 feet broad by 4 inches thick. The necessity
of this thickening of the arch will appear obvious by & glance
ut Fig. 18, which represents the tunnels and ventilator, where
the thickness is indicated by the dotted lines of the central
archi. The spandrels are filled in with rabble masonry and

—_

- — ————————————————————————
thoroughly drained with elay pipe drains 6 inches in diamoter
and placed every 50 feet, The bucks of the archies are covered
with threeply folt and roofing eoment.  The centering nused
in building these nrohes does not differ so greatly from that
n common s ns to warrant o detailed deseription. As
rogards the manner of joining these srehied hrick tunnels to
the flat roof benm tunnels, it may be wentioned that this
conneetion in always made st one of the reotangular openings
whicli are placed In the roof of the beam tunneling. Thus, for
oxnmple, the brick tunnel we are describing begins at s point
24 feot O inches south of the south side of 67th street, at
which point the opening in the beam tunnel ends, the faee of
the hriek tunnel acting ax part of the retaining wall of the open.

OF THE MASONRY TUNNEILS.

ing. Some idew of the exeellence of the work may be formed

from the following fact: Although the work was carried for-
ward with such expedition that the centering was knocked
away but a few hours after the arches were turned, and the
urches in their green state loaded with earth, sometimes to &
hight of eight feet above the street grade, the greatest set-
tlement has in no case exceeded one quarter of an inch, while
in many places 1o settlement whatever is appreciable, though
lovels have been taken several times. Such s result, after
such n gevere tost, is one most flattering to the engineers and
contractors.

In front of the Normal College, which fronts the work on
Fourth avenue at 0th street, the work on this tunnel was
carried on both day and night. The tower of the college
stands within a few feet of the tunnel walls, and the excava.
tion for the latter was carried 21 feet below the tower foun-
dation. The total depth of the eut was 33 feet. Not the least
injury to the college walls ensued. This portion of thy work
was done during the protracted drought of the last summer,
which was most favorable to its success. The side abutments
were raised just as fast as the earth was taken out.

The manner of ventilating these last tunnels is quite & sin.
ple one and clearly shown in Fig, 13 which gives a section of
the tunnel through one of the ventilators. Those of the
central tunuel consist of eylindrical shafts or openings, buit

4 AVENUE_ GRADE
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Fig, 13, 'HE UNDERGROUND RAILWAY IN NEW YORK.-CROSS SECTIONS OF THE MASONRY TUNNELS AND VENTILATING SHAFTS.
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{1 the crown of the arch, 40 foet apart from contor ta center,
oxtonding from the surface of tho stroeet to the roof of the
tannel ; they are ten foet in dinmeter in the clear and lined with
Drick throughout thelr wholo extent. Thoe thickness of thix
brick linfng varies in tho manner shown in the figure. At
the streot loval, this opening I coped with granito coping 10
{nchos by 18 inchos, which is in tum surmounted by an iron
raling three feet six inchos high, consisting of wrought iron
uprights, ono inch square, polnted at the top. These uprights
aro alternately throo and six inclies abovo the top rall and nro
laced four inchies apart, Tho top and bottom rails aro one
and one Half tnchies by half an inch oross section.

Into tho sides of this Inrge ventilating ahaft, entor the ven:
tilators of tho side tunnels, ono for ench tunnol,  Those are
also cylindrical in shape, four feet in dinmeter in tho clear,
and lined uniformly with twelve inches of brick. They start
from the inner side of the side tunncls, some four foet seven
and throo quarters inches above the springing line, nod run
out at an angle of 45°, entering tho large shaft four feot
four and & half Inches above the inner face of the central tun-
nol, which gives them an elliptical cross section at their open-
ing into the ventilating shaft, s shown in Fig. 13. The piece
of iron beam tunneling, 2,835 feot in length, which extends
northerly beyond the brick tunnels, completes the work upon
tho first division of tho road. It is precisely analogous to the
portion described on page 838.

The following are the names of the sub-contractors on this
division of the work:

Barth excavation from 49th to 56th sts. . Brown & Ryan.

3 = *  §Bth to67th sts. . Brown & Ryan,

- o **  §7th to 78d sts..Dillon, Clyde & Co,
Earth excavation snd masonry from 73d

to TTth stroets. < cevessassaenareseacsad, O Ryan,

Earth excavation and masonry from 77th

to T0th streetS. cceseessscceassnseas «.David Flemming,

Rock excavation from 49th to 50th sts. .P. Sessiors,
Masonry (stone), from 40th to 56th sts..Blake & Ripley.
e g “« 56th to 67th sts..Redfield & Whittlesay.

“  (brick), ‘* 36th to 67th sts..Raymond; Rice & Co.
«  (both), “ G67thto 73 sts...G. A, Williams & Co.
Iron work from §6th to 67th, and from 78d
$0 TDER - BLIORtE . ~ 2 uc st s aisalsisiss onia «Watson Manfg. Co.

The Mechanic of the Future.
To the Editor of the Scientific American :

In your issue of December 5, you have an article with the
above caption, commenting upon the difficulty of finding me-
chanies qualified to undertake the diveetion of special works
requiring the application of their technical experience in new
lines, and you give,as a reason for this difficulty, the animosity
of trades’ unions to the elevation of their members. [ donot
dispute this position, for it is not in my line of experience,
but may I not take the liberty to point out the fact that there
are plenty of skilled mechanics, outside of trades' unions,who
are ready and willing to fill any situation they are.qualified
for? If your correspondent had made & direct appeal to the
trade at large, he would not have been disappointed.

You also remark that4he ambitious and skilled mechanie
leaves his shop and establishes himself as a professional man,
living on fees instead of wages, tothe detriment of the inter-
ests of manufacturers who desire this cluss to remain to di-
rect their works. As regards your statement, it is entirely
correct. Merit in a man, whether muchinist or mathemati-
cian, commands its price, and manufacturers have the remedy
entirely in their own hands. If a man educates himself for a
higher position than he is filling, and obtains an opening in
another market, in what does he differ from the manufac.
turer who sells his wares at the highest price he can obtain?
If a machinist, by reason of his skill, comprehensive mind,
and ability to judge of cause and effect botter shan his fellows,
8ecs that he can earn more in fees than in WAges, 10 say
nothing of being more independent, why should he not go
for the fees?

Would any msnufacturer listen to one of his skilled work. (
men if he told him that he thought of establishing himself
:‘:n p::si‘:le l::mwli.i: the business,and that he would re.

e © or planer if his wages woere increased to
something like what he would be able to earn outside of the
works? Naturally he would not increase his wages one cent,
aud in all probability he would discharge him on the spot s
8 disaffected man; but after the disaffeetod man showed that
he possessed capacity in a marked degree, there would arise

not fit for superintondents. A mothodical, systomatic, nnd,
comprehonsive mind, joinod to workshop experience and
thorough knowledge of humun nature, are what make the
succomsful superintondent, and sueh men are to be found if
wought after: not at the wages of n workmnn, however, for
their qualifieations commund more in other spheres, If munu-
fucturers need them, they will come to the surface fust
onough,

49 CLHY stroot, New York, Eongwr P, WATHON,

Incondinry l"'OI(II Onrds,
To the Bditor of the Seientifle American

Of what wntorinls are postal cards composed ¥ T enme vory
noar to having my office burned by the ignition of o parcel of
old cards, which were hung on hooks over my desk, at a dis-
tance of 12 or 14 inches from the top of the chimney of an
argand oll Inmp, the light being turned down. When I went to
ten, the light was burning, and the office was left alone dur-
ing my absence. Fortunatoly, I returned in time to extinguish
the fire before any muterinl damage was done.  After this, [
took u postal card and set fire to it; and I found that the card
burnt like a taper, with a clear flame, [ am now in search of
knowledge concerning the formation of these inflammable
articles, G. W, Fonp,

Rochester, N. Y.

[REManks ny Tk Eprror:—Postal cards are made so
a8 to endure pretty rough usage, and thus very good paper
stock is used in their manufacture. They are almost wholly
vegetable fiber, and consequently burn easily and completoly,
Ordinary cardboard contains shoddy fiber and mineral mattor,
Enameled cards are nearly fireproof by reason of mineral
mutter, The postal cards seem to contain some of the color-
ing matter which makes buff envelopes dangerouy,  The dark
buff envelope paper ignites by w spark, and burns like tinder, |

—
Cable Telography.

To the Editor of the Scientific American. =

Mr, Little's assertion,in your number for November 21, that
Mr, Winter's improvement in cable telegraphy consists in
working a galvanometer by an induction coil having primary
and secondnry wires,is incorrect,ns a reference to the diagram
und deseription printed in a previous nnmber of the Screxmi-
FIC AMERICAN will show.

Newark, N. J,

T, A. EDISON.

Curlous Effects of Brain Wounds,

In the recent brilliant address of Professor Huxley, before
the British Association, “On the Hypothesis that Animals
are Automats,” he says:

‘I am indebted to my friend General Strachey for bring.
ing to my notice an account of a case which appeared within
the last four or five days in the scientific article of the Jouwr-
nal des Débats. A French soldier, a sergeant, was wounded
at the battle of Bazeilles, one, as you recollect, of the most
fiercely contested battles of the late war. The man was shot
in the head, in the region of what we call the left parietal
bone. The bullet fractured the bone. The sergeant had
enough vigor left to send his bayonet through the Prussian
who shot him. Then he wandered a few hundred yards out
of the village, fell senseless, but, after the action, was picked
up and taken to the hospital, where he remained some time.
When he came to himself, as usual in such cases of injury,
he was paralyzed on the opposite side of the body, that is to
say, the right arm and the right leg were completely para-
lyzed. That state of things lasted, I think, the better part of
two years, but sooner or later he recovered from it, and now
he is able to walk about with activity; and only by careful
measurement can any difference between the two sides of
his body be ascertained. The inquiry, the main results of
which I shall give you, has been conducted by exceedingly
competent persons, and they report that at present this man
lives two lives, a normal life and an abnormal life. In his
normal life he is perfectly well, cheerful, does his work as a
# hospital attendant, and is s respectable, well conducted
man. This normal life lasts for about seven and twenty days
or thereabouts, out of every month; but for a day or two in
each month he passes suddenly and without any obvious
change into hils abnormal condition. In this state of abnor-
mal life he is still active, goes about as usual, and is to all ap-
pearance just the same man as before, goes to bed and un- |
dresses himself, gets dp, makes his cigarette and smokes it,
and ents and drinks. But he neither sees, nor hears, nor
tastes, nor smells, nor Is he conscious of anything whatever,
and he has only one sense organ in a state of activity,namely, |
that of touch, which is exceedingly delicate. If you put an |
obstaclo in his way, he knocks against it, feels it and goes to |
tho one side; if you push him in any direction, he goes
straight on until something stops him. 1 have =aid that he |
makes his cigarettes, but you may supply him with shavings |

& demand for his services. 1 speak from actual experience
on this point. Many years since I worked at a lathe In the !
largest machine shop in New York. Out of working hours, 1|
practised in another calling, and was fortunate enough to |
make It u wuccess. Onedsy the mansger heard of it, and |

or anything else instead of tobacco, und still he will go on
making his cigarettes as usual. His actions are purely me- |
chanleal,  He feeds voraciously, but whether you give him |
nloes, or nssafeetida, or the nicest thing possible, it is all the
same to him, The man is in » condition wherein the func-
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iden of his rifle; for o threw himself on his face, bogun
feeling for hig eartridgon, wont through the motions of tonaly.
ing his gun, snd shouted out, to an imaginary comende, Hore
they are, n score of them; but wo will give a good neconnt of
them.' But the most remarkabla fact of ‘all is the modificn.
tion which this injury lns mnde in the man's moml nature,
In hignormal life he is an upright and honest man, In his
abnormal state he isan Inveterate thiof, He will stoal overy
thing he can lay his hands upon; and if he cannot steal nny-
thing else, he will steal his own things and hide them
nway,”

The London Zaneet givos the following additionl particu-
lnrs concerning the same pationt, whose original profession
was that of a café ballad singor:

“When he is in his fit, he has no sensitiveness of his own,
and will bear physical pain without being aware of it; but
his will may be influenced by contact with exterior objects,
Set him oh his feet, and, ns soon as they touch the ground,
they nwaken in him the desire of ; he then marches
straight on quite steadily, with fixed oyes, without saying =
word or knowing what is going on about him. If he meets
with an obstacle on his way, he will touch it and try to moke
out by feeling what it is, and then attempt to get out of its
way. If several persons join hands and form a ring around
him, he will try to find an opening by repestedly crossing
over from one side to the other, and this without betraying
the slightest consciousness or impatience.

“Put & pen into his hand ; this will instantly swaken in him
# desire of writing; he will fumble about for ink and paper,
and, if these be placed before him, he will write o very sensi.
ble business letter; but when the fit is over, he will recollect
nothing at all about it. Give him some cigarette paper, and
he will instantly take out his tobacco bug, roll u cignrette very
cleverly, and light it with « mateh from his own box. Put
them out one after another, he will try from first to last to
get o light, and put up in the end with his ill suceess. But
ignite’n match yourself and giveit tohim, he will not use it,
but let it burn between his fingers. Fill his tobneco bag with
anything, no matter what—shavings, cotton, lint, hay, ete.,
he will roll his cigarette just the same, light and smoke it
without perceiving the hoax, But, better still, put a pair of
gloves into his hand and he will put them on at once; this,
reminding him of his profession, will make him look for his
music. A roll of paper is then given to him, upen which he
assumes the attitude of a singer before the public, and war:
bles some piece of hisrepertory, If you place yourself hefore
him, he will feel abouton your person, and, meeting with
your watch; he will transfer it from your pocket to his own:
but on the other hand, he will allow you, without any
resistance or impatience whatever, to take it back again.

We may add that Dr. Brown-Séguard, during his recent
course of popular lectures in this country, mentioned & num-
ber of cases that had come nnder his notice, presenting phe
nomens analagous to the fomgtohﬁ.

Bursting of a Fly Wheel,

On the morning of November 27, the first coupling of the
main shaft in Clark’s spool thread mills, at Newark, N. J.,
suddenly broke, releasing the 600 horse power engine from its
work, and instantly incressing its velocity to such n speed
that the cogged fly wheel, weighing 20 tuns, and another
wheel geared with it, weighing 8 tuns, exploded, tearing
away the ends of the engine house and stripping the roof off.
Some of the fragments of the fly wheel were four tuns each
in weight, the other wheel breaking into small pieces,
One piece of the former, weighing three tuns, crashed through
the roof, struck the tall chimney of the factory, and after.
wards buried itself in the earth at a distance of 60 yards
from the loculity of the disaster. There were 1,100 work
people in the building, many of whom had very narrow
escapes; but no one was hurt. The engine was ruined.
The damage is estimated at over £25,000.

Hard Rubber ‘Thermometers,

In our issue of November 28, we drew attention to the ex-
periments of Kohlrausch on hard rubber for the making of
thermometers, He suggests that a strip of ivory should be
glued to one of hard rubber, as in a Breguet's thermometer,

| 20 as to bring into play the great expansibility of the rubber.

We learn, however, that instruments an this principle have
been long inuse in the Meteorological Observatory of the New
York Central Park. They are the invention of Mr. Daniel
Draper, the dircctor of that observatory, and are on & much
better construction than those suggested by Kohlrausch,
which would be liable to hygrometric disturbances from the
ivory. Mr. Draper’s consist of a strip of hard rubber rivoted
to one of brass. A clock attachment renders them self-record.
ing. They nre considered as presenting the best form of reg-
istering thermometer hitherto introduced, and as sapplying
what has thus far been a desideratum. Any one intorested
in the mstter can see them working in the Observatory:

A Soda Water Law Sult,
A soda water manufscturer was summoned recently at the

Longton, England, police court, for selling s * soda water "

mm‘:“l;m. saying: "" If you don't give up so and so, your ‘l tions of his corebral hemispheres are, ut any rate, largely | an artificially aerated water, which was found on analysis not
P be vacent.” It so happened that I had just ro. | annibilated, He is very nearly—I don't say wholly, but|to contain a particle of the alkali from which 1t was named,

ceived an offer from parties which 1 had declded to

I I.K.‘(‘l\pl, |
and I politely informed the mansger that my place was then |
vacant. This was many years since,and I have earned annu.
ally more than five times what I recelved in the shop.

vory nearly—in the condition of an animal in which the cer- v'
obral hemisphores are extirpated. |

** His stato is wonderfully interesting to me, for it boars on |
the phenomenn of mesmerism, of which T saw a good deal

and, further, for depriving his customer of the antacid ingre
dient of which he was entitled to expect the bonefit. Thoe mag-
istrate held that the caso did not come under the adulteration
act, but it has been appealed and will be passed upon by the

The facts are that the qualifications which belong to a first { when I was o young man. In this state ho is capable of per. | higher courts. As so-called soda water is universally known
class mochanic (munager is o better term, becanse it compre. | forming all worts of sctions on mere suggestion, For exam. | to be nothing but water impregnated with carbonic acld gas,

bends the situation more fully) are entirely Mmoved romf
mere technical manipulation of wols or metals, There are |
plenty of good workmen in a shop,who, so far as mers handf.

plo, ho dropped his cane, and, a4 person near him putting it |
into his hand, the feeling of the end of the cane ovidcmly‘
produced in him those molecular changes of the brain which, |

work in concerned, could excel their overseer ) but thoy are

Lind ho possessed conselousness, would have given rise to the

it remains to be seen how the English jurists propose to treat
the queer social and legal question of » vendor selling wares
under a false name,and the buyer hence mﬂwm‘h‘
for what he does not wish to buy,
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PRACTICAL MECHANISM,
Nusnn X1V,
S

BY JOMIUA RouR,
(et mflgiig
THR BLIDE VALVE,
The common slide valve is a simple devico for rogulnting

the Ingrees and ogress of steam toand from the o
ylinder,
a8 {Mustrated in Fig, 47, 1t is hero shown In the position in

.2

which it would be when the piston of the engine had moved
to the end of one stroke and was propared to “commence the
next, @ being the port through which the steam is passing
into the eylinder, and B, the port through which the steam
which propelled the piston onthe previous stroke must now
find egress,

The valve, C, is moving In thoe direction of the arrow,so
that the port, @, is left opon for the steam to enter as the
valve recedes from it, and & free communication 18 at the
same time being established between the port, B, nnd the
exhaust port, B,of the eylinder, thus permitting the steam to
escape through E,

‘When the piston has arrived at the other end of the cylin-
der, the valve, C, will have moved back, so that these condi-
tions will be exnctly reversed, B being the port through
which the steam will then enter, and @, that through shich
the exhaust steam will escape from the eylinder.

The lead of o valve is the width of opening which the yalve
permits (by reason of the position to the crank in which the
sccentric is set) to the steam port when the piston is at the
end of the stroke, as shown in Fig. 47, at the port, a.

If the valve were set so that it had no lead, both the ports,a
und B, would be closed by the valve, so that the steam could
neither enter nor leave the cylinder until the momentum of
the fly wheel had caused the crank to pass the dead conter,
and therefore the valve to open,

Lead is given to a valve to enable the steam to act us &
cushion upon the piston, by admitting the steam to it before
it hns arrived at the end of its stroke, thus causing it to re-
yverse its motion easily and withount noise.

1f the working parts of an engine have much play or lost
motion in them, the steam admitted by lead will, by opposing
a gradual force in a direction opposite to that in which those
parts are moving, take up such play before the piston has re-
versed its motion, and therefore more gradually and less vio-
lently than would be the case if the force of the steam came
npon the piston at the instant at which it reversed its motion
In the latter case the piston, after reversing its motion,would
have no load against it until the play of the working parts
was taken up,so that it would travel very fast during the in-
stant of time in which such play was being taken up; and
the check,given to it on meeting its load again, would cause a
thump or pound to the piston, But if the working parts are
a reasonably good fit, and the valve has lap on it to give a
{reo exhaust, there appears no necessity for giving the valve
more lead than is sufficient to about fill the steam possage
and the clearance (that is,the space between the cylinder cover
and the piston when the latter is at the end of its stroke)
with steam st full pressure, by the time the piston arrives st
the end of the stroke: the object of lead to this amount being
to supply steam at full pressure to the piston from the instant
the crank has passed its dead center and the piston has com-
menced its stroke, and at the same time to prevent any unne-
cessary smount of back pressure, for the steam sdmitted by
lead scts st all times ns a back pressure upon the piston; so
that, if the valve has too much lead, not only is there a conse.
quent loss of power from back pressure, but the piston re-
celves & sudden snd violont shock,which is sure in the end to
regult in damage to some part of the engine, such for instance
s loosening the piston upon the rod, or either loosening or
breaking the crosshead pin or the crank pin, It must be
borne in mind that, as the steam admitted by lead commences
1o enter the cylinder before the piston has arrived at the end
of its stroke, if the smount of lead is so grest ay to admit
suflicient steam to the steam passages and cylinder,and to fill
them =t full pressure bofore the piston has arrived at the
sxtreme end of its stroke, the advancing piston will have to
toree or pump part of such steam back aguin into the steam
chest. At the moment ut which this forclng back will take
place, the center line of the crank will bo nesrly parallel with
the centor line of the bore of the cylinder, so that the offect
will be thst the whole momentum of the fly wheel, which Is
traveling fast, is concentrated upon the piston, which is then
moving very slowly,to force it ahead against the full head of
steam (sdmittod by tho lead); and the whole strain of these
apposing forces is accumulated upon the pillar block holding
the crank shaft, bearing the crank pin and the crosshead pin
§n & direction the most favorsble for bursting them spart, ro
sulting in & serious loss of power,and (s beforo stated) in ulti.
mate damage to the engine, In the case of & locomotive, where
the piston speed and the woar and tear of the working parts
is vory great, an oxtremo amount of load is admissable to
take up such woar and provent pounding at each end of the
wtroko ; the lightness of locomotive frames (as compared to the
heavy frames of stationary engines) enables them to spring
from the struin created by any excess of lead, and heaco the
erank and crosshead pios do not encounter so sovere a strain
a4 would be the ease if the same amount of lead were given to
& stationary engine. Ono vighth of su inch of load is saffl.
tent for o ordinary freight and ) of an inch is suflicient for
locomotive, the difference belog in con.

L passsager or oXprosd

sequence of the greater running speed of the lutter,  Engines
whoso cylinders are vertical and above the shaft are glvnn
more lead on the bottom than on the top of the eylinder, he-
canse the wenr of tho various moving parts of the engine is
mostly downwards and away from the cylinder, so that the
lead becomes more on the top and less on the bottom as the
ongine wears.  If howover, the eylinder is vertical and below
the shaft, these conditions nre uxnctly reversed.

The stonm lap of w valve is the smount by which it exceeds
the extrome width of the cylinder ports,as illustrated in Fig.

48, from @ to B belng, in ench caso, the lap.

By means of giving steam Iap to the valve, the engine is
enabled to use its steam expansively, that is, the valve cuts
off the supply of steam to the piston before the latter has
traveled to the end of the stroke, ay shown in Fig. 49, in
which the valye is shown us huving just closed the port, C,
the direction in which the piston und valve are respectively
moving being denoted by the arrows,

P49,
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Lap on the exhaust side of a valye is & subject to be here-
after treated upon. The advantage derived by using steam
expansively may be perceived by supposing the stroke of a
piston to be § inches, and the steam supply to be cut off by
reason of the lap on the valve when the piston has traveled 6
inches; it will then have to travel the remaining 3 inches of
stroke, recelving only such pressure us the steam already in
the cylinder will impart, The pressure of steam increases or
diminighes in exact ratio to the space it occupies, the tem-
perature being maintained equal; that is to say, if the steam
ocoupying one cubic foot at a pressure of 50 pounds is per-
mitted to expand its volume so that it ocenpies two cubic feet,
its pressure will decrease to 25 pounds; butif it were com-
pressed so as to occupy one half of a cubic foot, its pressure
would rise to 100 pounds.

In Fig. 49 the steam would occupy that portion of the cylin-
der from a to b (that is, 6 inches of its length, supposing the
whole length to be 9 inches), at a pressure of, say, 50 pounds
per inch. When, therefore, the piston has moved another
inch, the steam will occupy 4 more space (that is, 7 inches
instead of 6 inches of the length of the cylinder), thus reduc-
ing its pressure by 4, bringing it down from 50 to 42-86 pounds
per inch, and 8o on, as illustrated in Fig. 50, in which aa
represents a section of a cylimder.

Flj 50.

PRESSURE
U (0§
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During the first five inches of the travel of the piston, the
ateam port is open, and the full pressure of the steam Is con-
tinuously exerted to move the plston; but at the sixth inch,
the steam lap on the slide valve closes the port.  Going now
to the seventh Ineh, we find ono seventh more space between
the piston and the cylinder hesd, whilo there is only six inches
of steamt ut normal pressure ; and 50 we have one seventh loss
prossure, or 42'50 pounds, At the eighth ineh, the space and
the steam are still more disproportionats, there belng one
fourth more spacy and of course one fourth less prossure | and
at the ninth inch, the end of the stroke, thore s, similarly,
one third more spsce and one third loss pressure

The whole prossure of steam on the piston during tho lnat
4 inchos of the stroke has been obtained without any supply
of steam to the eylinder from the steam chest, And constitutes
the gain due to using the steam expansively,

inch under expunyion had the pressuro fallen to 4286, so
thit 4280 18 lows than the nvernge pressure the piston' re-
coived during that inch of its stroke, but s as near as we
can arrive at it unless we take the movements of the piston
und pressures of steam at o greater number of points, as, for
instance, at every half nch of plston movement.

It would appear that this saving of steam had been obtained
at some sucrifice of the power of the engine, since the piston
performed the lust 8 inches of its stroke nnder u reduced pres-
gure of steam; but such is not the case, for if the valye has
no stesm lap on it, the exhnust port js not sufficiently open
when the piston 18 at the end of the stroke to permit the steamn
to escape freely ; honce it puts u back pressure on the piston,
which is & greator loss to the engine than Is caused by the re-
duced pressure due to working expansively : so that an engine
whose valve hns no lap will not only use less steam, but will
become more powerful if lap be added to the valve.

An experiment made two years ugo by the author clearly
demonstrated this fuct. A new engino, fitted with & common
slide valve which had no lap upon it, was attached directly to
a pump, which drew water 4 feet and forced it through s 13
inch nozzle, a pressure gage being attached to the air chamber
of the pump, Steam at 60 pounds to the square inch wus
supplied to the engine, whose performance then was to main-
tain an even pregsure of 17 pounds per inch in the air cham.
ber, the engine making 120 revolutions per minute, After
running a few days, the slide valve of the engine was taken ont
and 4% of steam lap was added on each side, a new and larger
eccentric being fitted to the engine in order to give the slide
valye the necessary increase of stroke. No other part of the
engine or pump was altered or removed ; but upon turning on
the steam, the engine ran up to 1756 revolutions, and main
tained an even pressure in the air chamber of 84 pounds to
the inch.

The Common Hammer,

Few people, says Mr, J. Richards, in witnessing the use of
a hammer, or in using one themselves, ever think of it as an
engine giving out tuns of force, concentrating and applying
power by functions which, if performed by other mechanismn,
would involve trains of gearing, levers, or screws; and that
such mechanism, if employed instead of hammers, must lack
that important function of applying foree in any direction that
the will may direct.

A simple hand hammer is, in the abstract, one of the most
intricate of mechanical agents, that is, its action is more diffi-
cult to analyze than that of many complex machines involv-
ing trains of mechanism; but our familiarity with hammers
makes us overlook this fact, and the hammer has even been
denied a place among those mechanical contrivances to which
there has been spplied the mistaken name of mechanical

powers.

Let the reader compare s hammer with & wheel and axle,
inclined plane, screw, or lever, as an agent for concentrating
and applying power, noting the principles of its action first,
und then considering its universal use, and he will conclude
that if there is a mechanical device that comprehends distinet
principles, that device is the common hammer; it seems, in-
deed, to be one of those things provided to meet a human
necessity, and without which mechanical industry could not
be carried on. In the manipulation of nearly every kind of
material, the hammer is continually necessary in order to
exert & force beyond what the hands may do, unaided by
mechanism to multiply their force. A carpenter in driving a
spike requires a force of from one to two tuns, s blacksmith
requires a force of from five pounds to five tuns to meet the
requirements of his work, a stoncmason applies a force of
from one hundred toone thousand pounds in driving the edge
of his tools; chipping, calking, in fact nearly all mechanical
operations consist more or less in blows, and blows are but
the application of an accumulated force expended throughout
a limited distance.

Considered as a mechanical agent, the hammer concentrates
the power of the arms and applies it in & manner that meets
the requirements of the work. If great force is needed, » long
swing and slow blows accomplish tuns; if but little force Is
required, a short swing and rapid blows will serve, the degree
of force being not only continually at control, but the direc
tion at which it is applied also, Other mechanism, if used
instead of hammers to perform the same duty, would from its
nature require to be a complicated machine, and act but in one
direction or in one plane.

TinsCanned Buttor,

The president of the Now York Butter and Cheeso Ex.
change lately received & package of Danish butter, which,
although it had been packed in tin for more than seventeen
months, was in excellent condition. Iy came from Bolivia,
whore it had been sent from London, and was accompanied
by & note addressed to the Now York butter and cheese mer-
chunts,aaking If as good & quality of batter could be produced
here, If as good butter could be made hers, New York would
soon have control of the trade of the South American markots,
a8 the cost was oo groat to get their butter direct from Lon-
don, It was decided that butter of ax good quality conld be
made in this country, Armngements will bo made to secure
the Bouth American trade, and tin will be used for packing
purposes instond of wood.

i

Mu, L Lowriiax Beuy, President of the Iron and Steel
Tostitute of Groat Britaln, and one of the mowt emlnent iron
masters of England, is now in this country. He s visiting

It must b borne in mind that, when the piston eommenced
its soventh inch of stroke and first Inch of expansion, the
pressure of steam upon it was 50 pounds, and that not until |
it had reached ity seventh inch of stroke and completed its first

our principal iron works and mining reglons.

CHIANG-QUAN-WA, an lnuﬁlpm Chinaman of San Fran.
clseo, has applied for w patent for an lmproved overall,
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THE CITY OF FITTSBURGH AND ITS INDUSTRIES.

The smoky dty of Pittsburgh, Pa., has peculinre intorest for
all men engaged in the industrial arts, on account of her many
and varfous manafactures and the enterprise of her loading

which hold out the promise of & great future for this

. Iron and coal sre of course hor leading sta-

ples, and where there Is iron there is naturally a largo produc

tion of machinery, engineering appliances, and hardwaro ; and

cheap coal is immediately attended by glass making and many

kindred trades.  Of the extent of these manufactures wo re.

cently had oceasion to pablish a statement, which showed

that over $10,000,000 valuc of iron, $4,000,000 of stecl, and

£3,000,000 of glass wares were produced by forty-ono of the
leading firms in Pittsburgh, in these throe trados only.

Pittsburgh as & manufacturing conter comprinos two cltion
and eleven boroughs, covering  total area of about 25 square
miles, populated by over 268,000 persons, The Monongaheln
and the Allegheny rivers meet how, and glvo tho city nccoss
to over 12,000 miles of navigablost roums, affording carrying
facilitios of immense yalue, espocinlly in a country whore conl
is so cheap, The two principal rivors are arossed by nine

bridges, and the river shipping is stated by a c?mmtonl nu-
thority to excoed in tunnagoe even that of Now York city.

While the manufactures of Pittsburgh are found in overy
city on this continent, her supplies wre drawn from all parts
of the world. The copper of the Lake Superior region is
bronght hore to be worked up, and the chemicals for hor glass
houses are produced in'all parts of Europo and America. The
mochanies who form the larger part of hoer people, renowned
overywhere for their ingenuity and skill, aro chiefly Ameri-
cany, but number among them natives of nearly every coun-
try which has achioved fame in the industrinl nrts, The Welsh
and Cornish miners, the steel melterof Shoflicld and the glass
mixer of Birmingham, and the gunsmith and fine motal worker
of Lidge are here to be found, uniting with the Americans in
striving to maintain and extend the renown of tho chief manu-
facturing city of our Great Republic.

We publish on the two previous pages a serics of views of
this most interesting city, and of some of her manufacturing
processes. Theso ongravings explain themselves, and will be
examined with interest by our readers, for they represent
scenes which all Americans view with pride in the present
und hope in the future.

NEW RAILWAY TUNNEL UNDER THE HUDSON RIVER,
BETWEEN NEW YORK AND JERSEY CITY,

For many years the project of building a railway tunnel
under the bed of the Hudson river, betwoen Now York and
Jersey City, has been discussed, its importance and feasibility
sgreed upon, and its successful complotion, upon paper,
established. Only two things have been lacking for the
actual realization of the work, namely, the money to build
with, snd the company of individuals enterprising and bold
enough to assume the risks incident to such & task.

The bed of the Hudson, at New York, is a treacherous sub-
stratum, so far as tunneling is concerned, being porous, leaky,
and lacking in firmness. All engineering experience in the
construction of works in such soils has shown that their prose-
cution Is attended with unusual risk and cost. But now
comes along & new and enterprising engineer from California,
Mr. D. C. Haskin, inventor of a new Improvement in the Art
of Tunneling, expressly designed to make difficult works of
this kind easy, patented February 34, 1874, Mr. Haskin has
organized & strong and wealthy company for the trial of his
improvements, and the first essay is to be made upon the
Hudson river tunnel, work upon which has recently been
commenced. The vertical shaft has already reached a consider-
able depth. It is located near the river shore at the foot of
15th street, Jersey City, and from thence the tunnel will ex-
tend scross ander the Hudson river 0 or near the foot of
Canal street in New York, thence up Canal street to o connec-
tion with the Broadway Underground Railway.

The greatest depth of water on the Hudson river over
the tunnel will be about 100 feet ; the total width of the river,
4,000 feet. The actual length of the horizontal tunnel, how-
ever, will hardly be less than 6,000 feet. The New York Sun
states that Colonel Haskins ‘‘is confident of success, that
there is no stock for sale, and that the members of the com-
pany have plenty of money to complete the work, and are
willing to pay all costs and expenses.”

It is rumored that the Delaware, Lackawanna & Western
Railway Company claim that the Tunnel Company do or will
infringe on their Ianded rights, and that they will obtain in-
Junctions from the Court to stop the operations. We trust
that this powerful corporation will do nothing of the sort.
Intead of preventing, it should be the alm of the railway
company Lo promote the work. In common with all our citi-
zons, we heartily wish the Tupnel Company succoss.

We believe the public will resent any attampt, made by
railway monopolists or others, to interfere with the work.
The citizens of New York want the tunnel ballt, and will
cordially extend the hand of encouragement to the builders.

We will now describe this New Art of Tunneling, premising,
however, that the failure of the plan, which we consider in. |
evitable, will not, necessarily, stop the construction of the |
tunnel, ax the air. compressing spparatas, which is the prin.
cipal itom of expense, will be usefal in whitever mothod may
be hereafier adopted. In our description, we will, for the
mont part, follow the langusge of the patontes, who, in his
patent, says

*Be It known, that I, DeWitt Clinton Haskin, of Valejo,
Bolano County, California, have invented s pow and useful
Improvement in the Art of Tunneling.

o~ )ly Invention relates more eapecially to the construetion
of tunpels through sands, wet earthis under wator courses, and
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the exeavation or the Infiltration or Irruptio '
apprehonded. It objoect is to effectunlly prevent such in.

cldents In a choap and simple way, to which end my improve.

ment conslsts in filllng the exeavation with compressed air of

a dausity sufficlont to resist the Inward pressure during the

construction of the ahell or wall of the tunnel.

** The distinguishing feature of my system, however, s that
instoad of using temporary facings of timber or other rigid
material, I roly upon the alr prossure to resist the caving-in
of the wall or the Infiltration of water until the masonry wall
1s completed. This pressure is, of course, to be regulated by
the exigencies of the oceasion, and may be varied from any-
thing above that of the atmosphero to 60 1bs. to the square
inch, which is about as mueh as tho human system will bear
with safety. Tho effect of such pressure has been found to
bo to drive water In from tho surface of the excavation, 8o
that the sand booomen dry."

Wo give n skotel, talcon from the patont,

HASKIN'S NEW ART OF TUNNHELING,

Within the tunnel, a short distance back of the heading
where the Inborers are at work, is an air lock, A, composed
of an iron cylinder, having entrance valves at cach end, so
arranged that when one Is opened the other closes, thus per-
mitting egress or ingress to the front. Above the lock is an
airtight packing, B, while below the cylinder is a packing
or filling of earth. When the air lock is duly set and sealed
within the tunnel, compressed air is driven to the heading in
front of the air lock, through air pipe, C. The excavated
earth will be discharged from the heading, by the air pressure,
through the pipe, D, and delivered into boats or other suitable
receptacles at the ground or river surface, in the manner com-
monly practised in sinking caissons,

In carrying on the work, the laborers will excavate & cham.-
ber in the earth in advance of the finished masonry, which
will then be carried forward, while the men dig out & new
space in advance, and so on until the tunnel is completed.
Any loose boulders, stones, earth, quicksands, or water, en-
countered in the roof or walls of the heading, are to be held
up and prevented from caving-in upon the workmen by the
air, like flies upon the ceiling. The clumsy, costly caissons,
shields, and other appliances, heretofore deemed necessary by
cautious engineers, are discarded in this New Art. Itis, indeed,
a new wrinkle in the science of engineering.

But we think the statement of the patent, that only 50 1bs,
air pressure will be required, must be a mistake. Several
cyphers have evidently been omitted from the figures, per-
haps by a blunder at the Psatent Office. A cubic foot of air
weighs only 0075 of a pound, while a cabic foot of stone
weighs 165 1bs. To buoy up such & stone in air, requires a
corresponding density of the air: which involves the com-
pression of 2,200 cubic feet of air into every cubic foot of
air contents within the heading, or a pressure of 83,000 1bs.
to the square inch.

Qur author makes another mther incongruous statement in
his patent. He says: ‘' In casea jet seam or small stream of
water is encountered, I supply a temporary shield of canvas,
leather, or other light flexible integument to the wall, against
which the pressure instantly forces it and seals the leak."”

Water weighs only 624 Ibe, per cubic foot, or less than half
the weight of granite. 1f the direct air pressure, ngainst the
loose earth, sand, snd stones, is sufficient to prevent their
downfall in the excavation, surely no streams of water can
come in, and the leather will be unnecessary.

“These three features,” says the patentee, *'constitute ;
the leading characteristics of my invention, namely: Fimst,
the use of compressed air acting directly upon the excavation
walls to prevent leakage or eaving; second,the use of tempo-
rary flexible integuments to stop leaks; third, the partial re-
filling with earth of the completed tunnel, to diminish the
ares of the surface exposed to the sction of the compressed
alr.

“1 elaim us my invention:

“1. The improvement in the art of tunneling herein sot forth
the samo consisting In excavating in a working chamber, of
which the tunnel head forms u portion, under an air pressure
scting directly upon the surface being excavated, and sufli
clent to provent the eaving or leakago of sald surface during
the construction of the masonry walls,

2. The method herein set forth of preventing leakage in

under such like conditions where the caving-In of the wally of

the exeavation yurface of the working chamber, by the appli.

n of water is to bo cation thereto of a flexible integument held in position by at

mospheric pressure,

8. The method herein sot forth of partially refilling the
completed tunnel in sdvance of the air lock, to diminish the
air surface thereof.

“ Tn testimony whereof I Iu!o subscribed my name. "

The Economy or' Powdered Fuel.

With s quick dmft and a thick fire, as in locomotives,

18 Tbe. of air suffice to burn 1 1b. of ecoal; but in ordinary
furnaces the quantity required is 24 Ibs, or even more. We
have seen that the temperatare, when 1 1b. of coal is burned
with 12 Ibs. of air, only amounts to 4,680° Fah. If we increase
the admission of air to 18 1bs,, the resulting temperature falls
to 8,200° Fah. whilo if we double the quantity of air it falls
to 2,440° Fah. Oxygen of dilution is only required because
tho earbon cannot, unless oxygen i present in the furnace in
excess, obtain what it wants; and this s due to the fact that
the coal in combustion does not expose sufficient surfoce to
the air passing over it. If we can increase the surface of car-
bon exposed, prevent the carbon from being surrounded by
an atmosphere of carbonic noid, and get rid of ash, then no
oxcess of oxygen will be required.
Now this is just what Mr. Crampton does. Taking small
conl, he grinds it between a pair of ordinary millstones, and
bolts it in & coarse bolting machine. He thus procures conl
flour. This coal is fed by a most ingenious machine into a
vozzle or tweer through which air is forced from a fan, The
conl flour is thus blown in a clond into the furnsce or com:
bustion chamber; and there igniting, it is converted into a
body of flame. The grinding of the coal really is nothing
more or less than an expedient for increasing the oxidizable
surface exposed to the air; for let us suppose that one pound
of coal in a block has a surface of, say, one fourth of a square
foot, it is obvious that by grinding this pound of coal to flour
its surface will be augmented, possibly a thousandfold, and
each little molecule will expose to the oxygen an enormous
surface as compared with its cubic capacity—indeed, a surface
out of all proportion greater than that supplied by a pound of
coal in mass as compared with ifs cubic capacity. The direct
result is just that which might be anticipated. Mr. Cramp-
ton burns powdered coal with as little as 13 1bs. or 14 1bs, of
uir per pound of fuel, and has, we believe, obtained satisfac-
tory results when but 12 1bs. of air were admitted.

The direct effect of the ndmission of & minimum quantity of
ar to a furnuce is a direct and enormous saving in fuel. Let
ius take, for example, the operation of puddling. In the ordi
nary puddling furnace, atleast 20 1bs. of air are burned per
pound of coal. Now, topnddle a tun of iron with a tun of
coal is an exceedingly gowl result. Let us say that in ordi-
nary fair work 2,500 Ibs. of coal are required. By an actual
experiment, if such it may be called, which we saw carried
out at Woolwich with the Crampton furnace—10 cwt. of old
shells were charged into this furnace, and at the end of about
one hour and forty minutes, 11 cwt. 2 grs. of excellent iron
was taken out of it. During the puddling of the charge in
question, 4'5 cwt. of damp coal was blown into the furnace
per hour. Thus 11'5 ewt. of wrought iron were made, while
nbout 75 cwt. of coal was consumed.—7he Engineer.

New Telograph Relay.

A new form of relay, the invention of Mr. E. P, Warner, of
the Western Electric Manufacturing Company, Chicago, has
Iately been introduced. The objects sought to be guined in
this relay are the reduction of the coercitive force of the iron
cores to a minimum, the exemption from the retractible force
of springs acting in opposition to the force of the magnets,the
abolition of an unpolarized wrmature, and the utilization of
the attractive and repulsive force of a permanent magunet
upon the tongue operating the local circuit.

It is well known that soft iron armatures retain the polarity
impressed upon them by the electromagnets for a shart time
after the curront ceases,nlso that the longer the electromagnet
the greater its retaining power and consequent sluggishness.
In the Warner relay, these disadvantages are overcome by
having magnets one half the length of the shortest used in
the best style of horseshoe relays. This insures the quick
discharge of each core, and reduces its retaining power to the
lowest point, especially as the purest iron is used.

No armature has to be magnetized by induction from the
poles of an clectromagnet, The cores are simultancously
magnetized by the same curront, and their extensions have
sufficient metal section to reduce their magnetic resistance to
& very low point, and, at the same time, the weight of the
movable core, its extension and tongue, does not exceed, 1o
any great extent, the weight of an ordinary armature tongue
and axis.

The relay has been severely tested in circnits of all condi.
tions, and performed admirably. Unlike many othenrelays,
the permanent magnet stands separate and apart from convo-
lutions and reversing coils of every kind, and will not under-
go that deterioration which is experienced in other combina-
tions. Oneof the Warner relays, 150 ohms, was worked
on n stright wire, between Chicago and New York; with no

| intermediate battery, and recorded fairly the signals, which

were very light and unsteady on & 600 ohm testing relay of
usual make. The Journal of the Telegraph says that the re:
sult of n comparative test, however, made at the Western
Union Telegraph Offico in this city; does not indicate any su
periority over the regular form of relay now in use.

Tur Academy of Sciences of Berlin has offered a prige of
of $200, payable July, 1876, for the best essay recording ex-
periments as to whether changes in the hardness and fria-
bility of steel are due to chemical or physical causes,or both,
Papers, in German, Latin, English, or French, are to be sent

in before March, 1876




12, 1874.]

. . A NEW HOT AIR BALLOON,
- -i!‘\ppdbmlyof nscending in a balloon filled with hot air
was loug since demonstrated, but the death of one of the
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uing to

t-mu to the abandonment of the system. A Frenchman  phere,

in dismeter, the aperture at the

balloon during an ascent. The
car is of wirework, with a wood-
en hoop round the top and bot-
tom, and runs upon three light
carringe wheels, by means of
which it can be transported from
one place to another, with the
whole of the balloon and its at-
tendant gear packed upon the
top. The wheels remain attached
to the car during an ascent. The
heating apparatus, which con.
sists of u huge paraffin lamp
with a copper chimney, the
whale being 25 feet high from
the ground, rests upon the tin
disphragm, being supported by
light girders of wronght T iron,
crossing the ring round the dia-
phragm (see the section, at the
upper part of the illustration,
for the girders). The furnace
for the lump, the details of which
will be deseribed presently, rests
within a tin cylinder projecting
beneath the diaphragm, being
supported by bent rods of iron
crossing the cylinder. It has
four feed pipes, leading into it
and communicating with two
oll cisterns suspended from the
diaphragm ring, two to each cis-
tern.  The cisterns are filled
from coans of oil, by means of

feet in dinmotor.

nubostos mat or dumper, to prevent the
heat striking direetly upwards and
burning the roof of the balloon, The
substance of the balloon is French
cambrie, un excessively fine fabric,
with a double crossed woof, o ns to be
impervious to the air, It Is slightly
henvior than the silk usually employed
Tor balloons, but requires no propars.
ton or dressing of soy kind to render
it wirtight, The furnsce or burner is
of aunular chareter, constructed of
copper, hollow, with a bulge all round
st the bottom, to contsin the oil, At
the junction of the bulge and the
walls of the furnace, on both sides, Ix
u riog of wick (see AA) At tho sum.
mit of the burner or furnace are
numbers of perforations piercing into
itw interior. A wall or ring of motal
I8 erected on the top to direct the flame
upwardy, The netion of the uppara:
tus In on follows: Upon filling the
Dulge with vll nnd lighting the wicks,
the wally of the furnsce are gqulckly
, the surfaco of the oll inside
4 papldly converted into inflamma-

~ blo gus us ite body becomes hot.  The

= escapes at the perforations before

i

w
i

H

10, sud very shortly ignites out-

smull foree pumps and o supply pipe—a waste pipe being
ulso attached to each, leading away into un empty can, The
farnace is immedintely beneath the chimnoy, which is con-
structed of thin sheet copper, having a bulb at the bottom 6
The chimney is divided into several por-
tlons, ns may be seen in the engraving, which take to pieces,
and nre eapable of packing into a small gpace for easy tran.
wit. At the top is & liead of open wirework, erowned with an | and as Ménier's balloon’ is very nearly spherical, its contents

named Ménier has recently revived the idea, and hns mado  gerous
experiments on a scale of congiderable extent, His scheme o
is to omploy a balloon filled with hot air, in a captive condi-
tion only, a% & means for obtaining observations from a con-
siderable altitude for an army upon the line of march; and
‘ have been instituted at the Woolwich Arsenal,

-
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burn fiercely until the cisterns are exhausted. These are :-wonid weigh, in pounds, 70 x 70 X 70 X ¢, or 13,720 1bw., be-
| caune the contentsof spheres are directly proportional to the

of course replenished from the tin cans carried in the car, as
:  previously
earliost experimenters, followed by the manufscture of coal out the

explained. The average heat generated through- | cubes of their dismeters. Hence, by the above process we

balloon is about 100" above the surrounding atmow- | whould reduce this weight by 13,720 divided by 5, or 2,74
a higher temperature than that being considered dan. | 1bs.  This, then, would be the total lifting power of the bal-
for the fabrio of the balloon. It has been found, how- | 1oon, or exactly 23} ewt.; and deducting 18 ewt. for the

. ground.
The actual lifting power of M. Ménier's hot air balloon, nier's balloon.

says the Engineer, from whose pages we select the engraving,
Eogland, with a balloon of gigantic size, which hnbeenw-:unudlyboalculnod. Alr, when heated from wgr:o ?f.

| ever, experimentally, that a temperature of 22° above the | weight of the entire apparatus, we find that 10§ ewt. is the
| surrounding atmosphere will actually lift the bualloon off the | excess of lifting power arrived at. Occupants, freight and

| ballast to that extent could therefore be carried in M. ME-
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MENIER'S HOT AIR BALLOON.

/

boiling point, 212°, expands to the extent of 88 per cent bes
yond its original bulk, Assuming then the average tempora:
tare of the surrounding atmosphere up to a short distance
from the earth's surface, say 800 yards, to be 50°, wo should
expel from the bulloon, by heating it to150° of heat, nbout
20 per cent, of its original contents. Now a globe of alr 1 foot
in dismeter welghs as nearly as possible glsth of u pound |

/,

BAFETY CATCH FOR CRANES
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Magnetic Condensation,

Tt is well known that & bar of
soft iron, surrounded by an lo-
duction coil of wire, becomes
magnetized on the passage of
s current through the latter.
Large magnots are frequently
thus constructed ; and in one ca
pable of sustaining 330 Ibs., M.
Lallemand has noticed s curious
condition. Hestates that, after
allowing the above weight to be
sapported by the magnet, he re-
moved all but 110 Ibs., and then
interrupted the current. The
weight, however, remained sup-
ported, as it appeared, by resi-
dual magnetism in the iron, On
removing the armatare and
weight, and then trying to re.
place the armature, it was found
that the magnetism in the bar
had disappeared and that there
was not sufficient to hold the
armature alone. La Nature
mentions this as & new discove.
ry, and suggests experimenting
them. In this view our cotem-
porary ia at fault, as s well
known electrical expert informs
us that, in using large magnets,
he has repeatedly remarked the
same phenomenon, and is, be-
sides, under the impression that
even & greater proportion than
one third the weight can be
sustained by the residual mag-
netism left in the bar. The ex-
planation is doubtless to be
found in the re-arrangement of
the atoms of the iron under the
influence of the current, a con-
dition which, though of course
not visible, can nevertheless
be made to demonstrate its pre-
sence, a8 Professor Tyndall has
shown, by a click at the estab
lishment and interruption of the
electric flow. The magnet and
its armature and weight thus
form a circuit, which msy be
likened to n band of steel held
in annular form. The atoms re-
tain their altered places even
after the stoppage of the car
rent; but the instant the conti

puity of the ring is broken, they return to their normal posi.
tlon, just as do the particles of steel when strain is removed

SAYETY CATCH FOR CRANES.

Accidents from overloading cranes frequently take place, as
the weight of heavy masses is not always known; and men
are adt to risk a catastrophe rather than stop work or wait for
sssistance. The Northwestern Railway of Austrin has re

cently brought into use an applisnce
which prevents the machine being
overtaxed, and makes it impossible
to lift a weight heavier than that
for which the crane is designed. The
end of the lifting chain, instead of
being fastened to a fixed link st the
ond of the jib, Is attached to n link
hung to n crossbar, at each end of
which ina vertical bolt rising through
w casting in the head of the jib, and
earridd by a palr of volute springs.

The arrangement is clearly shown in

the engraving. These bolts can be
adjusted with the greatest nicety,
and the strength of the spring is
made to correspond with the maxl.
mum load that the crane Is to lift,
Fastenod to cach of the bolts is a
trinngular block, with & feather ut
the back, sorving as o gulde, and
moving in o groove, and with a num:
ber of V grooves in tho front or in-
elined side.  The sheave, aver which
the chain passes, Is indented to

piteh corresponding to that of the
chain ltself, und on elther side, and
belng o part of it, it is formed with
a number of V grooves corresponding
to those in the blocks above men.
toned,  Bo long, therofore, as the







