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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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We hare had . . )
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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.

NN
N

N

7
.

A
v
)
i




-l

Scientific Jmerican,

372
{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




welghts placed upon the crane do not exceed the sot limit,
theso blocks are not maved, but if a hoavier load is added,

tho springs are comprossed, und the brake blocks, coming In
contact with tho sheave, lock thix latter, and prevent all mo-
tlon, —Engineering.
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Pennsylvania Rallway Rogulations.

A now book of orders has been recontly issued, which con-
talng some rules whioh are worthy of notice and imitation,
and which, if enforced, will cortainly add much to the com.
fort of passengers. Among them are the following :
~ “ Brakemen must announce the name of each station, and
the length of stop when it oxceeds two minutes.  Baggage
mnsters are prohibited from recelving perquisites for the care
of articles. The order will go Into operation as soon a8 pos-
sible.

** Nowsboys on trains will not be permitted to individually
importune or annoy passengers, but may announce in a low
volee, or at intervals not execeding four times in each car, the
articles offered for sale.  Nor will they be permitted to depo-
sit their papers, books, cte., on the seats of the cars or in the
laps of the passengoers,

** Dopot masters and assistants, passenger conductors, and
brakemen and baggage masters must wear suitable hadgos,

* Passenger conductors must seat passongers and seo to
their comfort and enjoyment as much as possible, see that none
staud on the platforms, or ride on baggage, mail, or express
cars; put off passengers refusing to pay at the next station:
vot permit dranken and disorderly persons on traing, nor allow
profanity.

** Baggage agents and masters must handle baggage care.
fully ; the former to charge for extra weight invariably ; the
latter to carry only such packages, bundles, money, cte,, ns
the Division Superintendont nuthorizes,

* No tickets must be sold to persons so intoxicated as to be
incapable of taking care of thomselves, or who, by reason of
such condition, might risk their lives by traveling, nor to any
one incapable of self care.

** Loungers are not permitted in telegraph offices.

“ United States mail agents, express managers, sleeping car
conductors, porters, news agents, and individuals running
private cars are to be regarded and to consider themselves ns
employoes, and to conform to these rales and regulations,”

Some important changes have been made in the codeof sig-
puls used. They are now as follows .

““Red es danger, and says stop.

** Green signifies caution, and says go slowly.

** White says go on, all right,

** Green and white is a signal to stop at flag stations.

* Blue Is & signal used by car inspectors.

*“ One short blast of the whistle signifies apply the brakes.

* Two long blasts, release the brakes,

** Two short blasts, when running, are an answer to signal
of conductor to stop at next station.

**Thres short blasts when standing mean the train or engine
will back.

** Four long blasts call in the flagman; four short blasts call
for signals.

“Two long followed by two short blasts, when running, are
u signal on approaching & road crossing at grade.

** A succession of short blasts is a cattle alarm. A blast of
five seconds duration is & signal for approaching stations.

“ A lamp swung scross the track means stop; raised and
lowered vertically, go ahead ; swung in a cirele, come back.

*The engine bell is always rung before starting a train,
when passing or meeting trains, through tunnels or through
streets ; also, until each road crossing is passed. ™

An Bighty Tun Gun.

The London Standard says: ‘It may not be generally
known that the principle upon which ull our guns are now made
is that discovered by Colonel Fraser. Briefly, it consists of
a serien of coils, welded together in such & way that the grain
of the iron is best opposed to the explosive force of the pow-
der, and encircling a steel tube, the interior of which is rifled.
A long bar of iron—say of eight inches square—previously
prepared is slowly drawn from a furnace, to a length of
about 300 feet, and wound in a double coil in the form of a
cylinder. This is aguin heated and placed beneath s steam

Scientific American,

striking power of nearly 1,000 tuns, was made, and very soon all
was in readiness to begin the construction of the groat gun,
Curlously enough, His Majesty the Emperor of Russin was
the first to see one of its coils welded, and since that time the
work has boon gradunlly going on, till now the steel tube,
the breech piece, one coil, and the trannion are finished ; so
that it is certain that by June next the gun will be ready for
trinl. It will then consist of the following parts: A tough
steel tube inside, weighing nearly sixteon tuns and measur.
ing about twenty-four feot in length, a breech piece coil
twalve feet in longth, ono central coil, another coil nearer to
the muzale, and the trunoion coil. ‘The caseabel through
which the fire from the friction tube is communicated to the
cartridge inside the gun is of steel, and immensely strong.
Such is the weapon upon which hopes of a vietory over
twonty-ineh armor plates are built, If it should succeed,
three more will be made immediately, and the four pieces
placed on board the Inflexible, which will then be the most
powerfully armed vessel in the world.  Possibly, at the same
time, some addition may be made to her armor, so that she
may be a8 invalnerable as she is terrible,”

The Sundy Hook Oriu-ncc Experiments,

The tests of the smooth bore guns which have been con-
verted into rifles, by the insertion of a grooved wronght iron
or steel tube, are making favorable progress at Sandy Hook.
The artillery and ordnance officers conducting the trials ap-
pear to be quite confident of the success of the plan, and
nasert that it will result in trebling the efficiency of the 2,000
smooth bore guns now in Government possession. The cost
of conversion, per gun, is about $500; and if for this moder-
ato sum a weapon can be produced equal in power to the built-
up rifles of Englund and Prussia (which in the former coun-
try cost $5,000, and in thoe Iatter from $8,000 to $10,000) the
advantages on the score of economy alone will be very consid-
ernble,

The eight inch rifle now being tested is being fired with
charges of 35 1bs. of mammoth powder and 175 Ibs. projec-
tiles. The one hundredth round gives a pressure of gas in
the bore of 35,000 1bs. per square inch, and an initial velocity
of 1,420 feet. This gun was converted from a ten inch smooth
bore. Further trials are to be made with the same weapon
altered to a nine inch rifle, and fired with 40 and 50 1bs. of
powder and a 225 or 250 1bs. projectile.

Tue telegraph cable between Europe and Brazil was finally
completed and opened on the 23d of June, 1874, and is work-
ing well. The line cables are 3,213 miles in length, and ex-
tend from Lisbon, Portugal, to St. Vincent, in the Madeira
Islands, 1,260 miles, thence to Pernambuco, Brazil, 1,953
miles.

AT a gold mine about a mile and a half east of Mount Mo-
nadnock, N, H., several assays of ore have been made. The
quartz is said to vary from $5 to £840 per tun, or on an aver-
age not less than £100 per tun. The ledge in which the gold
is found covers thirty-two acres.

Fecent American and Fforeign Patents.

Improved Filter.

Richard L. Gentry, Richmond, Ky.—This is a filtering appamtus
through which ralo or other water is passed before being collected in
the cistern or otherwise applicd for use. It consists of an outer and
inner chamber filled with filtering material, to which the water is ad-
mitted by & supply pipe passing through a performted bottom of the
outer chamber and slde apertures of the (nner chamber Into the lat-
ter, rising therein until renching the hight of the centml discharge
pipe, from which it is carried to the clstern or other place. A perfor-
ated outlet hole of the discharge pipe, near the bottom of the nner
chamber, drains the filtering material from the remalning water,
while a screw spout of the outer chambor allows the cleansing of the
filter from impuritios.

Tmproved Malospring,

Jumes C. Edwards, Binghamton, N. Y.~This invention consists of
the mainspring of a watch, clock, or other spring power, having the
hole which receives the stud pin in the face of the barrel, arbor, or
hub, for attaching it theroto, placed the dist of one clroumfs
ence of the barrel or arbor from the end, and tapered from the hole
to the end. The olject s to gruduste the rise of the next coll of the
spring from the face of the barrel or hub on to the spring, so us 1o avold
the abrupt projection which the end of the spring forms when left
the full thickness, and whioh produces an extm straln and bood st
that point.

hammer, where it is welded together by tremendous blows,
which 8o effectually do their work that a cylinder eapable of |
bearing the greatest possible strain Is formed at a compara- |
tively trifling expense. Several of these coils being mudv.!
they are placed in order upon a long steel tube which has been |
made in Shefield, and the weapon is finally turned out at an |
average cost of sbout $300 a tun, asaguinst nearly $750 at
Krupp's factory in Essen. Upon this principle, then, it was
resalved to construct an eighty tan gun, which should be able
10 piurce twenty inches of iron st & distance of a thousand
yundy, with & shot 1,600 pounds in weight, and by the aid of |

trunnlon six feet, and st the mozzle sixteen inches, fnside |
wessureroent. It was eslenlated that soch o gun would be
able to deliver its mischlof-working missile at a distance of |

placed in the tarret of & war ship or the embrasure of a bat.
tery, and worked quickly and withoat difficulsy.

Of course

there were many difficaltion In the way of the comstruction of |

such & weapon.  Nosteam hammer such as that which Krupp
at Essen was 1o be found in Bogland ; no forges
were built Iarge enough for such & tremendous heat: no

Woolwich, The forges were bullt, s huge steam hammer of J

forty tuns welght, with double wetion armngement and o

Improved Machine for Shaping Chalr Hottoms,

Jacob Shuh, Berlin, Canada, nssignor to himself and Johin Shuh,
same place.—This machine is designed for hollowing and shaping the
upper side of wooden chulr bottoms, It comprises mochanism for
bolding the plank, of which the bottom s to be masde, upsdde down
OvVer norotary cutter, and gaging It to the cutter so as to out to the
roquired depth and shape, both on the bottom uod the back, end at
the same time foed it forward and backwand lnterally, and also from
froot to rear, 5o that one tool will perform all the work, The hold-

Ing contrivances are adjusted for seats of different sioos, s well as .
} for varying the dopth and form of the hollow.

Improved Combined Step Ladder and Wask Bench,

_ Frederick 5. Bidwell, Thompeonsille, Conn,—The object of this in- | ot shrink, nor swell, nor warp by stwospherie infuences and will
300 pounds of powder, Tho length of this magnificent piece | vention is to lmprove the combined stop ladder and wash beoch | have the appesrmnee of 4 table of solid fine wool.
of srtlllery was fixed at twenty-seven feet, its diameter at the | patented February 3, 1574 This Invention consists in the Introduc- |

ton of w supplomentary e frume pivoted to the lower part of the

| lndder-supporting frame, %o that when the ladder bs used us 8 wish | pear aperturs and hordzontal lips, the lower prefersbly a ligtle longr
| beneh and the supplementary frasme set (nto the sockets of the latter

part, the supporting frume, Jointly with the shelf bmoe, forms dlago-

the heavy welght generully placed thervon.
Improaved Iren Fence,

of overfapping metallic rings, attached to contml connecting bars,
and socured below to s baso sl

Impreved Praniog Tmplement,

andd wruide band for sliding slong the handio part,

1A bolt s passed diagonally from the highest polnt of the calk through
nearly ten miles, and that it would, at the same time, be casily | nal braces for the wish bench, and stiffens the same moro fully or | the body wnd lip. The lip, being compamtively thin, wiil not be ob-
| Joctionable, while the rivet or pin s out of the way of the hoof. and
| 1 yet made to take & good bold upon the shoe,

Henry D, Stiuson, Covington, Pa.—This fence s formed of & series :

| tmproved tmveling bag fastoner formed of an angle mw
| with u bent arm with a chain and u link or ing. 1 using the devies
: Samuel J. Vance, Palmyra, 11— This is & praning knife, which outs | the chain is passed around tho arm of thoe car sat, or around &y
cmnies were in position to holst such » weight.  Buat all these \ tho limbs or twigs by lover power exertod on the cutting knife and ! other objoct 10 which the bag 1% 10 he secured. ate
difficulties were speadily overcome by the skillful officials at | Book by the downward pulling of the bandle. To tho upper ond of | then passed through the ring, and placed within the m'w:.::;
the handie, the rear end of the cutting Knife is plyoted, while the | The Jaws or frmme of the tesvellng big i then elowod upon ¥ Wy
front part is pivoted sidowis (0 8 book, having a stide gulde plate ’ wnd the bag locked,  With this fustening, the Iwmmﬂ""“""‘ e

o Tmpraved Litholyeite,
Honry W, Bradford, Rundolph, Moase—The Inner (AT
ratus b areanged within anothor tube, whioh fo::.t:: oo
tubo for holding o b, and springs within suoh Gomprem a
wdmit of Insorting both in the bladder and withdmwing them from
It Bpring Jawn ave the edgo of the mouth of the bag fastoned (o
thom, and ure plvoted togethor at one end, and at the other ond are
connectod to small bu:ool rods betwoon the tuls, S
provided with moohanism so as to grasp the stone, small

of platinum s Inserted after the stone ll:mboua s g
for conduoting nitrio ackd into it for disolying
will flow out through the inner tube,

Improved Door Check.
Conrad W, Dreldenbuch, Dayton, O.~This oonslats .
vided with n oushilon for tine door '!o strike ngminst gd.h:‘v‘::’gm

neath o spring latoh, which catohes under the door and holds the
anme, 3

Improved Shutter FPastening,

Josophine 8, Keator, Kingston, N, Y.—This consists angular
hook, which Is held In position by the window sash, lo:d.:hlﬂ o
wnygos with the staplo of the blind.  The butt end is turned to form &
right anglo, and a lip projeots upward from sad portion and bears
fgninst the sash whin an offort is made to unfasten the blind from
the outsldo.  Tho lowor rail of the sash boars agninst the lip,

Twproved Stonm Fountaln Washer,

Honry 1L Robbing Baltimore, Md.~This invention relates to means
whareby the stonm bollers of hotels, Inundries, and other bulldings
mity bo rendily utilized for washing purposes, thoreby greatly econo-
mizing fuol, und lessening the cost of wishing over ordinary methods
of speclully generating steam for eaoh tub or vessel.

Twmproved Handle and Coverlog for Burinl Cases,

Willlam 8. Wood, Nowtown, N. Y.—This handle is attached to
rounded or anglod cornens of the lid, so that there will be two han-
dles at enoh end, and so that thus the Id can readily be lifted and ad-
Justed by two persons.  The same (nventor has ulso patented an fm-
proved provoss for covering metallle burinl cuses. The shells and
the caps of tho casket nre submerged in n vat of melted beeswax,nod
while the wax {8 wirm the cloth or volvot I put on and rubbed or
prossed to tho waxed surface,

Improved Carpet Strotchor.

John Niver, Shermin, N, Y.~The Invention consists of three parts,
a stretehing bar, having a series of hooks and 4 perfornted flange on
its under side, o standard for supporting It, and o detachable brace
rod, which conneots them, and is made adjustable. The construc-
tion of said parts is such that the strotohing bar may be used to
streteh the carpet In two opposite directions from the point where
the standard is located,

Improved Machine for Trimming Koys of Musionl Instroments.

Milon Pratt, Decp River, Conn,, nsslgnor to himsolf and Prate, Read
& Co., same place.~This ig 0 maching for trimming off the wood re.
maining on the keys after the pleces commonly known as * sharps"
are removed. The keyboard is moved along under o cutter, and the
spaces betwoen the keys are cut on o bevel down to the ivory. Tho
cutter Is nctuated by means of a treadle upplied to the pitman. Uy
means of nguge screw, the cutter is mado to stop when It cuts through
the wood, =0 that the ivory is not injured.

Improved Coupling Red,

John Way und Alvan S. Hoffman, Napanock, N. Y.—This consists
mainly of a weight attached, by an arm, to the coupling rod, and In
the mode of supporting the weight before coupling. The arm is held
up by the friction produced by a spring; but when the wolght Is
raised, und the coupling rod s set for coupling, the pressure of the
spring on the arm I8 reduced by a catoh, which holds the spring out
from the banger, so that a slight conoussion releases It and allows the
welght to drop and tumn the couphing rod,

Tmproved Lamp Steve.

John W. Schreiber, New York city.~This invention relates to the
conatruction of lamp stoves, in which & lump or burner, already pat-
ented by the same inventor, is employed. The bottom of the fire box
is perforutod, and beneath are u serfos of wires.  Boneath the wires i
an annular plate with holes, which are armnged directly below the
holex in the bottom. There is a space beneath this annular plate aod
the bottom through which air is furnished to the bumer, the bottom
of which burner Is perforated. The bottom of the fire box, the wines,
and the unnular plate wre arranged In two separate parts, one part
being stationary and forming the greater portion of a circle, and the
other part being attached to the door. When the door ks closed, the
two parts form a complete circle. The annular plate has a narrow
flange on ts outer edge, which provents the air from esoaping out-

Improved Cone for Smoke Stncks. :
Jumes Hughes, Scranton, Pa.~The object of this invention is to
break the striking force of the products of combustion before they
mmmmwmwdmm:mnmmm
under the cover, and directly over the top of the smoke pipe, n con-
cuve spiral plato, which will readily allow the products of combus-
tion to pass through the center and between the convolutions, but
will cuuso ul) to strike the plate at some point.
Improved Process for Restoring and Purifying Caustic Alknll.
David Hanna, Jersey City, assignor to Heary C. Ohlen, Madison,
N. J.—The Iye is guthered in fron tanks aad agitated to throw off the
nsoous reddduum it retains from the oils. After tiltering, it s run
Into evapomting m-mnuwmmmmra
urmﬂty.undhthmdunolmmmh.mdnm
of finely pulverized quicklime added ; also a little ammonia ks spein-
klod over the top. .mummuwmm.muumnw
and put up in packages.
Improved Sewing Machine Table.

be glusd on In the ondinary way.

Tmproved D hable H hoe Calk.
Bushrod 0. Bradfield, Pittsburgh, P~ This horseshoe calk has &

than the upper, and somowhat thicker, These lps cmtrnce the body.

Improved Traveling Bug ' WRetalning Device.
David L Holbrook, Sing Sing, N, Y, ~This tuyention consists (n s8

without first unlookiog It

>
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- Business and Personal.
The Charge for Insertion under this headt i §1 0 Line,

m oy T Waier BN T

W A Mochanical Drwughtsmu.
¥. & Co, Printing Prees o Muaurasiurers. Cun:

»
ton, Ohlo.
for Salo— Useful in family,
Ny e, T, K. Macomber, lamilton, .!’. Y.ml‘“
mdmm&:’ Nn‘.':nm-of merit
Dousekeopors—used every day, or 150 hundred tim
yoar. U J. Capewell, Chioatitre, Conn, >

Wanted - Rosponsithle partios to General
Agency of Statos tor tha Tmproved nmn‘ Yor

particulsry, address Pillop & Mayer, % fteed %t Milwan-
Kee, Wieo

Wanted— Addross of Manufaotures of Calond
or Mstgtes for Anlshing dyed goods. Q. (. Murse, n‘;‘.“

hamton, N Y.

John W. Hill, Mochanion! Engfneor, Dayton,
Drawings, opinions, ani adyice. 3 S,

Sumll Bleetrio with hmur{ complete,
. Without battery, §, Magnetic M'°g Co,,
8 Brosd 86, P 0. Box 1904, New York.

The Mystic Pusde, or the Yankoo'

by Mall. Addrows, wilhSets,, V. & J.
fordt, 1L,

For full deseription of the most
sing article In the world, for » w&m
wunp, W. F. & J. Raroes, Rockford,

Dirvaun, sont
Parnes, Hock

Scientific
| l'rkv“:,n‘l‘*

Y theve dollars—The Tom The
1':-:;" - \ compact working T'MMI:MMIG::
NE N sages, Making magnets, 1he electirie tght,
+ S YArIous other putposes.  Can be pot In
Inectudes battery, Koy, snd wires

of price,

The “ Selentine Atsorionn * Offlos,

Ot with e Miniatyre Kleotrie Te Now York, Is

egraph. By touching

i U) F.R R saysn: | have & large glase

| dobe, mounted on w pedestal of the sume material,
In the former, nowr ita Junotion with the latter, is &
fracture extonding around two thirds of its clroum-
foronoe at that point.  Oun you tell me of & compo.
sitlon with which I may coment the interior of the
KIObo, 80 #8 to strengthen It st the fractured polot,
have no deleterious effect upon the waker contaloed
theroin, and at the same tine proyent leakage? A,

B & e e pad
y »., Vroad .
Makers,  Sewd tor free Mnstrated l‘olllu::: O
For best Prosses, e, and Fruit «
wn Ty
& Willlatns, cor, of Piymeoutn and Jay, l\n»&ly:..‘: .l:".
/ Banes Putent Molding Machines, for Metul Cast-
z. Saves fully one thint fn oot of lelor of motding,
secures better work than the ondinary method. Vor
n:::.:. widross . & ¥, Cortin, Now PBritaln, Conn,
mproved Hoadloy Cut-ofr e
‘l 'M. Hest, and Most Keonomioal “-nlc:g." ..1?:'.
'nlted States. Send for cfrealar. W L. Chase & Co
5 and 97 Liberty 81., New York. A
Pock's Patent )
Milo, Peck & L‘...m lm (:::.m i
Small Tools und Gear Wheels for
o S S o Mo,
Portable Mmmmnhult&lhml.n
- Eogines, Bollers, Pumps, and Machinie '« Tonls
1. 0. Shearman, 8 Cortlandt 51, New York,

t ms.rtnqhu Rings of & Superior Quality —Whitine

None Dul & first class wan need apply. Address P, O, Box
1, Ihilladelphia, stating age, wheee last employed, refer-
ence, andl expected malary .

Boosey's Cheap Musio Books for the Holldays.
Boosey & Co., 2 East Mth S, Xew York. Send for
catalogue.

Pear] Barley Mill wanted, 0. M. Cooley, Rod-
man, Jefferson Co, N, Y. s

Hand Fire Engloes, LIft and Force Pumps for fire
and all other purposes. Address Rumsey & Co,, Sennca
Palls, N. Y., U8 A,

Engines, 2 to % H. P. N. Twiss, New Haven, Conn-

Mateon's Combination Governor, sold under full
guarantee.  Address Matson Bro's, Mollne, 111,

Steamn and Water Gauge and Gauge Cocks Com-
hned, requiring only two holes {n the Boller, used by all
bofler makers who have seen it, #15, T, Holland & Co.
2 & 8L GoM S, New York, Send for eatalogue,

Patent Rights for Sale—of the neatest and most
stmple and convenlent Window Fastener ever javented.
Address ¥. E. Dixon, Box 84, P, O, Teronto, Ontario.

Valuable Patent for Sale. Address J, C. Edwands,
Bingtamton, N, Y. .

Cast Iron Sinks, Wash Stands, Drain Pipe, and
Sewer trups.  Send for Price List, Balley, Furrell & Co.,
Pitesburgh, P,

‘Boller Scales removed or prevented. “No cure
no pay.** Send for eleoulars to Sutton Co,, % Liberty S5t,

Wanted— Wil purchise, or Introduce on a royulty,
oran {nterest, some dosimble g ted artlele of mod
price, or will assist {n taking out patent of some useful fn-
ventions, Address, with foll particalars, Morse R, Ben.
bow, Boston, Mass,

nes and Bollers o Spocinlty—I1st class: new
patterns; late patents; reduced prices. Plaln and Cut.off
Hor'l and Vert'l Engines; Holsting Englnes; the celebra.
ted Ames' Portable Engines; Bollers of all Kinds; Climax
Turbine; and the best Saw Ml fn the market, Large
stock always on hand, Hampson, Whitehill & Co,, &
Cortlandt St., New York, Works at Newburgh, N. Y.

Pratt’s Liguid Puint nnd White Japan sur-
passes the English Patent Dryers aud Brown Japan (n
color, quality, and price, Send for descriptive clrcular to
A, W, Pratt & Co,, 53 Fulton Street, New York.

Rue's “Littlo Giant” Injectors, Cheapest and
Nest Boller Feeder In tho market. W, L, Chase & Co,,
w5, W, U7 Liberty Street, New York,

For Solid Wrought-lron Beams, efc., see adyver-
tisement. Address Unlon Tron Mills, Pittsburgh, Pa., for
Mthograpl, &c.

Many New Eungland Manufuctories have Gas
Works, which Ught them at one fourth the cost of coal
gws. For particulars, address Providence Steam and Gas
Plpe Co.. Providence, K. 1.

Hotchkis< Alr Spring Forge Hammer, best in the
warket. Prics low. D, Frisble & Co., New Haven, Ct.

For Solld Bmery Whoels and Machinery, send to
he Unlon 8tone Co,, Boston, Mass., for eireular,

Senle In Steam Bollers.—1 will remove and pre-
yent Seale 1n any Steam Dollor, and inake no charge untll
e work 1a tound satisfactory, George W, Lord, I'ifla-
delphia, Pa,

For tho best Cotton Cuns and Galvanized Five
Pulls, nddross James 11, Providence, B. T,

sl Sorow Cutting Engine Lathes and
D!‘I'llwmtm.'#m star Tool Co,, Providence, R. 1, ¢

Mechanical Expert (n Patent Cases. T, D, Stetson,
25 Murray St., New York,

Tingue, House o Dunne St., N. Y., Manu-
fucturers ot'{iuhlnf g:;kﬂlun. Felts, and Cloths. Rnd-
tess or in plece, for Printers, Engravers, Pollsbers, Plano
Forte makers, Paper Makers, Oalleo Printers, Panohing
or Washer Cloth, Fiiter and Stralner Cloths for all kinds
of Mqulds. Sample sent an spplication,

For the best Portable Engine n the world, nddvoss
Baxtur Stesm Eugine Co., 18 Park Place, New York,

ning, Iclng, Pumpling, Deainnge, or ivlga-
un)cu)luh‘n‘:'r;‘.’o for sale or w'm. éﬂ- wavert ’u:nu-ug, Al
drows' Patent, loslde page,

Temples and Olleans,  Dyapor, Hopodale, M.
All Frult-cun Tools, Fermoute, Bridgeton, N. J.
2{“:”0 Prosos and Jacks, new and seeond
. Lathies sad Maohinery for Pollshing and Bafing
Metals. E, Lyon, 10 Grand Street, New York,

Deane’ £ Stesm Pump—for ull purposos—
m::ummm roliable, &’ud for cirenlar. W. L.
(Chase & Co,, 95 & 97 Liberty Bt New York.

b 's Conlyurd und Contractor's Appu-
nm!?u%mm and Conyeylng taterials by fron cablo,
W, D, Andrews & Itro,, ALE Water st., New York,

for Surfaco Planers, smnll size, and for lox
.,,’I.‘?fr Grooving Machines, send (o A, Dayls, Lowell,

We want & good Travoling Salesman for cach
Wi“ llc‘nmuh Provinges, Lebigh Valloy Emery

‘Wheel Company, Welwport, I'a.
Milling and Index Ma-

': Wmc o Harttond, Coon,

Ing Riog Co., Whitlnsyille,
me ~4 Mase, Send for
Test Philadelphia Onk Helting & Monitor stitel
! L
©, W, Arny, Manufactarer, 2§ & 38 Cherry 51 flade .
phia, Pa. Send for new elreulsr, ikl
Buy Boult's Paneling, Moulding, and Doy
Machine, Bend for eireular and sumple of wan
Mach'y Co., Battle Creek, Mich,, Box 257,
For Pl Clwss Stesun Boflors, add
Ville Iron Works, Latobertvilie, 'i'.'l. i
The Patentee of the U, S. Patent Autogmphile
Fafety for prevention of a) of Checks,
Drafis, Notes, Due Bills, &c., approved and commended
by the Banks, s destrous of & party with Caplial to Intro-
:‘m:‘hnl:‘.:nmnnuouﬂmdy-wlwlk
Instr Addrom K. J. Placher,
SIS N, Joth S0, Philadelphia, Pa.
Wianted for all Steam Bollers—A t
for Fuel. Send for Ctreular. George afmm«"mm
Ught Machifne Work and Brass Fouander, 117 & 119 Mul.
berry 5t., Newark, N. J.
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C. J. A. can repair his rubber boots by fol.
lowing the directions on p. 38 vol. M.—E A. A.
oun Japan fron castings by the process deseribed on
P28, vol. 20 Bronzing §= detailed on p, 9%, vol.
.=, can remove fruit and wine stalns from table
inen by the process explained on p. 171, vol, M- A,
I, enn repale his glue kettle with the coment de-
soribed on p. 42, vol, 25,—A. E. 8. will find o recipe
for puste for paper labels on tin on p, 235, vol. 3.—
W, H, P. does not send his e and address.—F.H.
B will find directions for making modeling wax on
p. 58 vol. 26—E. will find that Colburm’'s books on
the locomotive engine are complete and authentic.

(1) P.asks: If two horses are drawing 1
tun with u four foot double troe, and one of them
bo given his end shorter by 1incly, what would be
the apportionment of the dmft to the horse with
the shorter end of the double tree? What would
be the proportion if his end were two Inches short-
er? A, This case Is nnalogous to that of two men
currying o welght suspended from u pole, the force
axerted by cach being Inversely proportionul to the
length of lever between the hand and welght.,

(2) H, P, nsks: Does color exert any intlu-
ence on the heat-mdinting powers of bodics, boil-
o, 010, belng usually painted black In preference
o nny lghter color? A, Acconding to Melloni,
polor exerts no influence upon the redlant power of
surfaces, white, black, and red mdiating alike ; <o
that, us regurds the loss of heat from this source, the
solor of u substance s of no fmportance, On the
sontoary, color powerfully influences the wbsorp-
ton of luminous heat.  Dr, Frunklin spread differ-
antly volored pleces of cloth upon the snow in the
junshine,  ‘T'he bluck sunk farthest, that {8, melted
the most snow, and of course recelved the most
hoat.  The blue sank to o less depth, the brown still
{ems, o the white hardly nt all.  Hence by seattor-
Ing %00t Over snow, (s melting may be hastenod.

(8) B. M. W, nsks: Hus anything been dis-
poverod that will harden gutta percha as sulphar
hardens rabber? A, We beliove not.

(4) A. M, asks: How can I construct u bat-
wory strong enough to chiunge o horseshoo nugmet
12 tnohies long, with an clectromagnet & inohes long
mnde out of 3 fron, wound with 800 feet of No, =2
wire? A, A Bunsen battory would bo the best for
the purpose, and your chieapest plan would be to
buy It from the regulne dealers i the netlele,

(%) L, 17, usks: Is white acolory A, If the
sopirnto oolors of the specteum uro congldered cach
ar i cloment, white Hght 1s o compound, formoed by
porfoctly  Blondiog togother all these elements,
und cunnot, therefore, bo properly termed w volor,

Wy G, 0, nsks: 1. How long does it take
o tempmndt one word across the ocvan by cable?
A. About one minute, although it s constantly vu-
rylog. 2 What is the chirge per word ¥ A To En-
gland, the ehargo per wond is $1, gold,

(7) W, L. €, usks: How can I proserve the
color of fuscleled overgreen leaves, and provent
thom from falling from the brunch? A, Try dip-
ping fu pure dammae varnish,

(8) 1" 1, W, sayn: | wish to make brick out
of the elny deedged from a channel st o seaport.
The selt couses the bricks to glae, and mukes them
worthloss. How oan the difficulty bo obvinted 7 A,
To our knowlodge, there 15 nothing thut would no-
complish this,

Try di v

.

(10) M. C. anks: 1. Can you give me s good
rocipe for soft soup, wade with potash and domes-
Hogremse? A, Add 3 gnlle. min or other soft wa-
ter to 1 Ib. of concentruted loy ; boll 1t and put Into
It 4 1bs. tallow and soap fat. When the solution
becomes clear, add 12 galls. more water. It
roady for use when cold, 2. I cellar a good place |
tokeepitin? A, Yeu. & Woull frocding hurt it? |
AL Very probably. 4 Does the addition of mit to !
SOIt soup (1o take hund soup) Injure its quality ¥ A, |
Yo '

(11) G. W. D, ssks: What kind of varulsh |
onn I put on metal, 50 that the latter will not be in- |
Jured when coming In contact with a solution of n)- |
tnate of slver? A, Try parsfin yvamish. See p. 91,
vol. 3.

(12) J. A asks: Is there any olastic sub-
stance that would take the place of rubber in cloth,
nod resist bolling water ¥
any such subwstance.

(18) P. V. C. aske: Plonse give me a de.
seription of the spectroscope, AL You will find do-
seriptions on pp. 64 and 254, vol. 3,

Can fron be decomposod by any sckd, and will its
e il te oleotricity ¥ A Iron, be-

be d 4

A. Weodo pot know of |

Ing m'clrmml:ry body, 1 :
but with strong nitrie acld, It may be used as the
positive element in the battery,

(14) 8. Aasks: Is there any means whereby
the color may be taken from the hoavy black resi-
due or tar left In the still after running the burming
olls off from the crude petroloum.at the same time
letting it retain ity former body or consistence ?
A. This cannot be done without altering some of ita
properties,

(15) H. P. G. asks: 1. What will effectual-
Iy disguise the smell of ammonin? A, The smell
of free ammonia, that is, wmnonia not in combina-
tion,cannot be disguised nor destroyed; but by com-
boing it with a base, not volatile at ondinary tem-
pematures, this may readily be sccomplished. 2,
What will prevent alcobol from evuporating? Al
We know of no better method than that of keep-
ing it in airtight vessels,

(16) H. C. J.asks: \What book explains the
terins marcasite, blotite, muscovite,blende, ote.? A
If you do not possess s dictionary, we cannot help
you, since a certain amount of knowledige must be
possessed by all readers of scientific publications,
You can find full definitions of the names of theso
minerls in Webster’s “ Unabridged Dictionary."

Can you explain scientifically the operation of
salt ralsing bread ¥ A, Your meaning is not very
clear. Rulsing salts or yeast powders commonly
consist of such salts ps cremn of tartar (bitartrate
of potash) und bicarbonate of soda. The leavening
is due to the netion of the liberated tartaric acid on
the soda salt, which lbemtes the carbonie acid.

(17) W. E. J. asks: What Kind of battery
isrequired to opemto the Atlantic cable? AL A
modification of the Danfell battery, called the Min-
oftto or sawdust battery, Is employed for the pur-
pose, twenty cells belng used.

(18) J. ¢, €. ngks; 1. What should be the
temper of the steel In u permanent U magnet? A,
See o 195, vol, 30, 2, Which will magnetize n U
magnet the better,n hellx n two parts, one for each
leg of the magnet, or n siogle coil? A, The latter.

There 18 a law in Ohlo Imposing & fine or imprison
ment upon any person who sells, oroffers for sale, a
patent in uny county without having first exhibited
the letters patent to the probate judge of the coun-
ty whereln the patent Is sold or offered for sale, and
having made oath, In his prosence, of ownership,
name, and place of residence. 15 such & law consti-
tutional ¥ A, No. Seop, 105, vol. 25,

(19) G. H. 0o nsks: How is black paint for
steam bollors mndo? A, Common asphalto dis-
solved (o turpenting I o very good paint for this
Purpose,

What Is Venleo turpentine -\ Tarpentine pro-
pared from the sap of the large Europxcea, or larch.

What I5 the theory of o dmft (n o chimney when
there (5 no hot wir to produce o deaft? A, Unless
there s n differvnoe of tempemtue, between the
adr within and the afr without the chimney, thero is
no dmft.

(20) 8, W. says: When our nickel five cent
pleces woro lssund, It wis reported In newspapers
that thely dinmeter wis n cortaln number of centine
tors, #o thut tho moustres of the French metrio sys-
| tem might bo dertyed from them,  Is this true? A,

The dlumeter of our five cont nlekel coln s two
| contlmeters,

| How shall Leld my house of ronchest AL Thero
§nm sovernl good proparations for this purpose for
| mle by drwgedsts and otherss than which wo oan re-
| comuend nothing bettor,

C Inomakdng n choss board by gluing voneors upon

(22 J. B. T. says: We have a drug store In

a wooden bullding, snd are using Kerosons, as we
bave no gwe. We are always unessy for fear of
| fire, Would it cost very much
store by electricity? A. Yes. An
force equal to forty Grove colls i
| sultablo Night oould be produced with,

more 1o Hght the

|

would cost at losst §1 per hour for one
dent for the store.

(249) L. F. R aaks: Can & Bunsen or s bi-
chromate of potasss battery beo changed to s Lo
clanché, simply by using the proper chombonls? A,
Yeu

How are round balls of soap formed? A, They
are ot or prossed in molde.

Plense deseribe the manner of Anding the latitode
on board ship. A, The Intitude s sqqual 1o the pen-
Ith's distanco plus or minus the deolination for the
day. The latter is found by referviog to the Nawlé
cal Almanae.

What Is made of chuomate of ron? A, Chromic
nodd,

(24) C. T, writing from Valley Falls, N. Y.
mys: A controversy has arfson In our community
cuted by the bursting of & flume, and wa sppeal to
you to settle the question.  All partios are agreed to
abide by your decision. What is the differencn be-
tween the side prossure of & flume of water ten

| feet deop and twenty feet square, sod one ten feet

deep and ten feot square? A, The pressure per
square foot upon the sides of the flume s the same
In both cnses, namely, 31234 It per square foot. To
compute the pressure In such cases, multiply the
nron of the side of the flume by the hight of the
center of gravity of the water in feet,  In this ex-
mnple the hight of the centor of gravity s 5 feet.
Multiply the product by 6234 Ibs, the weight of
oubde foot of water.

(25) J. 8. H. says: On. 208, vol. 81, £on
gave directions for making s phosphorescent lamp.
1 tried it, but the phosphorus would not dissolve in
the ofl. What shall I do? A. Phosphorus should
dissolve in the oll. If you follow the recipe and
your phosphorus and ofl are pure, the process will
not fall. Enough phosphorus should be used to
keep the ofl stumted.

(20) E. H. asks: 1, Does a large body of 1§
quid require a greater proportion of battery power
than a smaller one? 1 have a copper bath 2 feet
long containing about 20 gullons, which I can drive
with 4 Callaud batteries, the zinos of which are 84
inches In diameter,or with 3 small Bunsen batteries,
and I bave another copper bath 8 feet long, holding
about %0 gullons, which I cannot drive with 14 Cal-
Inud batterdes. If I put more goods in the large
one than in the snall one, the deposit is very slow,
and soon conses.  Is nickel more easily deposited
than copper, and does it require groater or loss
power than a copper bath of equal size, filled with
the same amount of goods? A, 8o much depends
upon the relative distance between your electrodes,
the strength of your bath or electrolyte, and the
coupling or armngement of your batteries, as to
the requisite quantity and tension of current, that,
with so limited a description, we can give you no
definite answer. 2. What is the relative power of
Daniell's, Callaud’s, and Smee's batteries? A. The
clectromotive force of a Grove being M0, Bunsen's
is 88, Daniell'si6, Smee’s about 25, Callaud’s adout 6

(27) W. P. asks: In adding the malt or dia-
stuse to . mashing of raw gruin (which action is
supposed to first convert the raw grain into starch,
then, after standing & proper time at a certaln tem-
pemature, to trunsform the starch Into grape or
starch sugur), how am I to know when the starch
sugur is formed? A. The boiling of the starch
with dilute sulphuric acid is effected on & small
scale In leaden pans, but in an extensive prepara-
tion {ron pans are employed.  The requisite quan-
tity of water is first heated to the bolling point, and
to this is added the sulphuric ancid, diluted with
about 3 parts by welght of water. Thestarch s also
brought, by the previous addition of water, to a
milky consistency. The liquids so prepared are
mixed, and the boiling continued until all the starch
is converted Into sugur.  An intermediate stage.not
usually noticed by the manufacturer, is the con
version of the starch into dextrin, which in tum
sullers decomposition into grape sugar. The entire
conversion of the dextrin into grape sugur cannot
be nscortained with certainty by the fodine test, as
sometimes u purple-red tinge s produced, while in
others there i no change.  The most reliable test is
that with alcohol, founded on the known insolubili-
ty In that menstruum. To one part of the solution
10 be tested there are ndded 6 parts of absolute al-
cohol ; If no precipitate is thrown down, there s no
dextrin remainiog, and the conversion has been en-
tire.  The proportions of the materials are geneml-
1y, to 235 Ibs. of starch meal, S Ibs, of ordinary sul-
phurie aeld at &@° Baumé and 0 100 gallons of
witer, The sepamation of the sulphuric acid from
the sugur solution is & most important operation,
for the color, purity, and flavor all depend upon
suecess n this stage of the prooess, The acld is
neutmlized by baryta or by Hme, with either of
which It fors an insoluble salt, The baryta can be

loyoed as curd te (witherito), Lime s most

wtfnmlly s, for its greater cheapness,

(98) I, 1. A, asks: What is tho best paint
or coating to resist the action of sulphurio ncld, to
bo npplied to the Inside of an open vessel? A, The
bost covoring for the inside of tanks, ete., to hold

w boand, the venoers ourded  up as soon s wet
Cwith the glue. How oan 1 get over the difficul.
Lty s AL It ks common, on applying the thin glue to |
Csueh veneens, to molsten the opposite side with

| Wiy wutoer,

| @D W, DK aske: Is there any chomi:
[eal that, plaosd on ar near i gus fot, will Inorenso
U the luminosity ¥ A A device, used for this purs
pase, conslatys of n Jot placod at the side of tho gy
burner, theough which o supply of oxygen Is nls
lowed to esonpo,

18 thore anything that | oan take with me na
bost to Koop me wirmm on b cold day ¥ AL Tt bs ous
tomary to use for this purposo o watertight vessol,

proviousty flled with bolling witer,

[ sulphurio nold is sheet lead.  This will perfectly re-

wlst all action.

(20) 8. E, M, says, in reply to J. B. W,
who waked how to burn coal staok : We use it all the
thuw in our boller, starting the fire with soft coal,
und then uslng balf soft coal, mixed with slack.
Our draft s not very good, In one place they
think they cannot burn this mixture, without wet-
ting 1t and then draining well before burning, [
hiave tried this, but falled to see any good results,
I 0B WOowill fire often and break up the crust
that forma on top, he will have no trouble in using
this mixture, 1 have put in steam hlowers above
and below the lre, but was gl to take them out
ugain, beonuse they took too much stoam,
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oonmumn RECEIVED,

xnowledsges, with much plessure, the reonipt of or-
tginal papers and contributions upan the following
wulifects :

On n Preak of Lightaing. By B J, M.

On Oapltal and Labor, By B E. G J.

On the Phylloxers. Rty L. W, G,

On the Squirrvl Question. Ny LMW

On Curtous Apples, By AT N,

On Terrestrial Gymtion, Ry J, 1L,

On Power in Cotton Mills. Tiy T.T. Ih

On the Business Outlook. Iy J.
Also enquiries and answers from the following :
R S0 B SR J, 0200 -WT N-TC,
. R V3.0,

HINTS 1O CORRESPONDENTS
s whose inguiries fall to -mn‘n
nhoul-l repeat them. 1 not then published, the

olines them. The sddress of the writer should al-
ways be given,

Enguiries rolating to patonts, or to the patenta- |
bility of Inventions, asdgnments, ete,, will not be
published hore.  All such questions, when Inftials |
only are given, are thrown fnto the wiste basket, as
it would fill half of our paper to print them all;
but we genemlly take pleasure n answering briefly |
by muadl, if the writer's address is given.

Hundreds of enquiries analogous to the following |
are sent: = Who sells machines for hulllog castor |
benna?  Who salls cotton seed lint machines? Who
makes match making machines, and what composd-
tion s required for the matches? Whose {sthe best
foroe pump®” All such personal enquiries are
printed, 25 will be observed, in the column of * Bu. |
siness and Personal,” which isspecially sot apart for
that purpose, subject to the change mentioned at

the head of that column. Almost any desired in- | Millstone dressing machine, G. H. Arnoid

lm.u..g.r.m..
Fire place, L. M. Chipley. ..

Plaling apparstus, L. A

Yoot warmer, M. 8, Boras........

Qm.-m Purnsce, hot alr, N, A Boynton. ...
s —~ Furnaoe, staat boller, B, L. Walker

Gas oarhuroter, W, 11, Heed, ...
Oss regulator, G, Gowsrd,........

Glass furnaee, J. R, Denman, .
The Bditor of the SCIENTIVIC AMENICAN 60 Glass furnace, 8. Richardson..

Gmte, C. K. Holt..
Umte, J. Moore, Jr seene

Girate bar, J, E, l-qhm! ......

Gresse, ote,, saving, I,

5 munm gmmau.

[DeCEMBER 12, 18

Peek ..

Pindar,

| Harvester dropper, J, 8, M. Drooks. . .
| Farvestor pltman sttachment, A J. l-r«m) .....

| Harvester wheel, C. K. Myers. .

| Harvesting machine, 8. D,
Neel polishing machine, C, M. Melns
Hogs, wringtog, C. P, Howsum. . ...

lA-ro

I il
oo 1,500
« 100,554

15, 00}
1T

on 126,990

1%4.7%

AT

o IS8
16

19,50
1%, 78

. s

Mop extract for Savoring, W, A La m‘ .

-llunr detacher, A, Elret. ..

| Horseshoe blanks, rofl for rolling, G. W,

| Horveshos nalls, Snishing, R, Ross, .
| Horweshoe nails, making, R. Hoss. .

Lester, ..

Hose susponders for tremen, W. A i;--.u
Hydmant cock, I'. M, Dickey, Jr.. AN

lee cromm freeser, G, P, Ilrmqm R

Inscct destroyer, W. W, Fiehtenborg. ..
Jack, ifting, W, M, Doty..

Jellles, ete,, package for, u II (‘hlnnoc\ .
may conoiude that, for good reasons, the mnmdw Jullles, ete., vessel for holding, . i, Chinnoek

Jump sest, onck & Unde
| Ladder, S, Hedges,.......

Lamp, street, H, Wellington, ...
Lathe feed mechanism, W. Bley
Lathe fer tarning spools, Landfoar & ¢ tmphell

rwood,

19,700
1,0

. 18,052

158, 504

oo TR
. 154

1% e |
14,7 |
1% =0
19,63
1%, 65
1%, &
L AT

1, "

oo 156 05
ML )

184,060
136, @4

. 186,690

Lathe gear-cutting attachment, W, I*. Hopkine.

Leather splitting machine, J

L rods, tubuiar, J
Lock spindle, A, Kirks. ..

Locks, piste key for, D, K. Miller.

Loom, plied fabric, Compton & Wyman..
Loom plcking mechanlem, G. W. Brooks
Lubricsting compound, J.
Lubricatiag compound, J. Wiiliams,
Messuring can, D. M. Mefford..
Meat cutting mschine, G. V. ilm'm
Mechanical movement, R. E. Brand,

Meter, fuld, G, E. Peck..

formation can in this way be expeditiously ob-| Millstone face tester, J. Thompson. ......

wined.
p—

Motion, device for! umn.lpl:m ¥.

[OFFICIAL.]

FOR WINCH

Letters Patent of the United States were !
Granted In the Week ending

November 10, 1874,
AND EACH BEARING THAT DATE.
[Those marked (r) are relssued patents, )

!

Bag tie, W, Chiristle........ fresansadace esrssniepsnnire u‘"“l’lcmnfmm-ml H. 8. Hale..
Plpes, ote,, stesn, T, Merriam. ..

Bale tie, G, X, Beard.,
Bale tie, A. A, Smbo...,
Battentng, Haley & Bartlett, .
Bed bottom, spring, C. H. Gallup.
Hed lounge, J. Eiberwelser... .. e .o
Biltiard table, G, Buntif. coo.cuvsvirvrcnnnrirsernn Voo 106,508
Binder's falshing roll, book, Skalton & Feoly..... 146,618

AB6TRL, 18,55, 106,78

Bost detaching apparstus, J, MoA, Jones, 156,78
Boller, enlinary, 1. C, Mayo,.., 156,508
Boller, upright steam, 8, Frosman, . . 180,007

Boller, feed pump and chock valve, M, J, Alkln-ou 184,550
Boller tujector, G, H. Little.........., sivpeas
Bofler, low water fndicator, G, M, llopkiu «
Boller covering, eto,, T, Merriam,......,
Boit cutter, J, Dawson...
Broller, pan, E. Jones..

Bnnhe- lmchmem tor buck!nt. G,

Cans, seaming sheet metal, W, A, “lrlum
Car axle box, J, M. Brosias. ..,
Car axie, rafiwsy, D. H, Dotterer
Cor brake, mflway, M, P, Kimball..
Car coupling, S. O, Campbell..
Car coupling, H. N. Hart..
Car coupling, S. Martin....
Car coupling, J. D. Mills..
Car door, freight, J, B, Go

COar propelling mechanism, hand, J. Buutr

Car, street, G. P. Frick..... drAeuaerdnennsid 154,00
Cor, ventilating, S, L. Latta, 156,700
Car window stop, G. M. Brill....... 186,561

Cars, cattie sud other, G. W, Bltner,,

Cars, corner protector for, G, M, Drin.. 14,7068
Curs, hub and axle for coal, C, Johnston srens 100,004
Carriage, chlld’s, J. H. Streeter......... A LN

Carrlago curtain festening, W, 7, W, Chapm-n.... 19,74

Carrisge curtaln fastening, G. W, Taylor,.. v 00N
Carriage seat, Mellinger & MeX1fT,, 154,700
Carriage shaft froo, W, Terrell 154,609
Carriage step, H. M. Beecher. .... 104,624
Cartridge, shot, 8. W, Palge (r) . 6,190
Caster, table, D, Bherwood (r)... o Ganm
Chalr, foldlng, €. D. Oatman. . o 136,512
Chalry, foot rest for, E, Collins.............. R A ]

Clgars and totacco, treating, J. Cuddy (r)..
Clock escapgment, M. Schwulbsch. .. .. ...

Clock and watch regulator, M. Muchlo,, o 1047 |

C1od bresker, A. Borebers................ e 156,004
Cloth strotehing machine, G, A. Luther . . 14,00

Corn hosking nmctiine, F. M, Widerman, ,
Darning last, B, G, llwcy
Dental Arill iand ploce, W, A. Johuston.
Ditebing machitne, G, W. Marchant, ...,
Drill, rotk, Vrite, Griscom, ud'mb«
Drill, rook, W, Hoar

Elevator, bod. W Mullen,
Elevstor, water, i, M, sw e
Elevator, windlass water, Iloua lloy
Engine, gre, J, B, Van Dyne (r),.........
Engine, osclllsting stesm, G. J. Wardwal),
Ecgloe, mlpmounl 6.3, Wud'all

wood..

| Mowing hine, F.
Neodle, H. M. Jenkln

Ordnance, A. G. Sinclstr.

Ores, treating cobalt, J.L.
Packing, condenser tudbe, W. A, Lighthall, .
Packing, piaton, T. S. Davia (r)....
Palut compound, J. B. Tascott.

Planoforte stringing device, 0. A Guucr

Pietare, J. B, Sprague...

Pitman connection, C. M,

Panter, corn, B, A. Green........
Planter, corn, . M, Welsel, .

Plow, M, G, Slemmons (r]

Poroelaln knobs, G. 'numhuhlrn. Nedssnassnuen
Pots, handle for tea and coffee, J, W, umb
Prows, cotton, K. L, Morse.........

Printing press, J, W. Hil
Pamp, L. 8. Danlals, .,
'ump, J, Furgus,
Pump valve, A, 8.

Punclies, ote,, operating, J. A, smmx
Hallway switeh, A, Quimby,....
Rake and roller, hand, W,
Hake, horse hay, 8, G, Hurlbut, ,,
Refrigerating tab, J. C, Jones
Reln holder, 1, W, Little,......
Roof, composition, J. Kittredge, .

Bash fastener, B, Doe....
Saw, clrenlar, E. Andrew
Saw, wabble, D, F. Smith, .

l\lppm die for finishing, W. E. SnediXer
| Nut lock, F. L. Bates....cvanrenranenns

INDEX OF mszTlons:Srim?;:;?:o,i“a‘".;':;:'

Klelnschmidt. ,

Young.

A, !‘ltlton..

Sawmill head blocl..l ﬂlddfl ....... .

Scabbards, making bayonet, T. W, Ronudn

Boalew, welghing, H. M. Weaver..........

Sorews, washer for wood,

Seed drill, R, B, Sheldon (r)....

Seeding machine, W, Wo

Seedlings puller, J. 8, Swanoey.
Soeparator, gralo, I, Kurth.....
Sowing machine, C. Groubman. .
Sewlng wachine rufer, G,
Shafting, hanger for, C. E. Holt.....,
Hole cutting machine, J. A, Safford

Spindlo bolster, A, 8. Ho

Spindie step, A, 8, Hopkins. .
Spinning spiadle, E. D. (‘ulcr

Spinning machine spindle,

Hloering spparatus, D, N,
Stone breaker,J. A. Blake,,

Btove, A. Hamilton......
Btove, E. Palmle, .
Stove, coal ofl, B.

Stove polishing machine,
Stove, reservolr cooking,

Sweet
Blove, heatlng, E. E. GoM.....,
« 6131 ! Stove, heating, D. C. Proctor..
- 454,677 | Btove, magazine, W. F. Ross, .

L. K. Fuller,
rkma:
W. Darby,
pkins...

, Fy J, 1 b'ml y
B, Cofin, Jr...

L. C. Shuler.,
W. RObencamp

156,684
M. M. Heolmer 156,351

Stoves, fire pot and grate for coal, D, C, Rreed, =

Tlle making machine, P,

Toy, automatie,
Valve, stesm, Harley & ¥

Vohiele, shatt and pols a

LA, A, D, Maaley
Paucet, 8. L. Luu orsee
Ferttiizer, distrftutor, O,

LA

Wagou brake, G. Farner

‘Wagon jack, F. Judson.

Time check, watchman's, T. Hahn,

Tobacco, restoring funky, Hahn & 8§
Tool roceptacle, machine,
Re s QY cecssssssssnsssas

Vehlcle axle lubricator, W
Velilele wheel,J. R, Cook....
Vebicle wheel, Hill et al. ..

Hervier....

T.L.

endrich, ..
. Jones (r)

Veotllator, Havell & Braket
Wagon axle, W. F, Sneed........oous

6,153 | Wagon brake,T. L. Webster ..........

Webator. .,

156,55 | Talde and clothes rack, froning, W. C, Arnold. ...
156,700 | Table, 1olAIng, F, GOABEL. .....coverrararaninrnnrrnns
Table, portable cutting, B. Strawbridge....,..
Thrasher, graln and clover, Lippy & Btocking.
Thrashing machines, concavegfor, A, Gray,.

]
» 150,516

. 156, 655
o 106 52
B LA
. 156,60

156,706
136, 652

.. 156,718 |
ven 186,50 |
o 185,605
coe NS0 |
. VR

1

. 136,

154,561
19652

.. VEASLE
. 156,990

. 156560
156,79

:.. 156,524
v 158722
. 136,751

o 5T
T
. 156,80
veo 106,506 |
. 156,712

194,562
o A58 |
184, '\l

weu 150,081 |
v 156,001
e 190,001 |
ve 1807
v 186,709
v 160,787 |
. 180,148
coe 156,060
. 186,700

0,129

« 1T
« 156504

104,
1,

, 6

159,516
18,7

qua-.-n"nnlm W N, Wisland.
Water drawer or slevator, 1. Wing. .........
Water whesl governor, A. Woodworth, ...
Water wheol, turbine, . Oeyelin... ... ..
Whip sooket, 11, A, Mstthews '
Window shado or Venetian bilnd, ¥, (‘ Ml

APPLICATIONS l"(m. EXTENSION,

Applicaticns have boen daly fled and sre fnow pending
for the extonsfon of the following letters patent, Hear.
Ings upon the reapective appliostl are appointed for
the days herelnafter mentioned
NS ~Hanyveares, I Dutton.  Jan, 91,
100 ~Porreny Mocoxe. —~W, Linton, Jan, 27,
B0 ~GuArx WiNoen, 8, Reynolds. Jan, 70,
MAN ~Laxpy ~C, W. Cahoon, Feb 2

DESIGNS PATENTED.

| 7408, ~Froom CLomi.—J. Iarmett, New Tork eity

LIA0. —~Boxms, ~J, Comly, Phlisdelphia, Ps

L1000 - Crovg Proxy 8 N Terry, Waterbtiry, Conn.
A1 O TN Wormx Fanmios, W, B, Weadan Prov. 1L

1100 ~Cexren Pinoe.~H, Berger, Now York clty

; TRADE MARKS REGISTERED.

2000 ~RYE Wansky T, (3, Carroll, Baltimore, Md

2001 —~Desteearen VeoRranies A, Godillot, N Y. elty,
l 2002 & 2088 O marx Daos~Uraham & Co,, Rockford, 1N,
2001, —Corrox Hare Ties O Johnson, X, Orloans, La,
200 ~Conx Sarye —J. H. Richelderfor Phlladeiphis, P,
200 —~MUNTanD, ~C, L, Stickney, Now York elty.
L0675 160 200, ~Frovn, <Thornton & Uhester, Ruffalo N. Y,
2015, —~Sp1oms, 210, ~Welkel & Smith Co Phllsdelphia, s

SCHEDULE OF PATENT FEES,
On each Caveat.....coiveriiaiianiie
On cach Trade mark
On Aling each applioation for & Patent (17 ynnn
On lsuing each orfginal Patent. .. .....ooooiinns
On appeal to Examiners-in- Chief. .,
On appesl to Commisioner of Patents, .
On application for Relssve, ... .. ...
On fling & Disclatoer. .. ...... sersnssssres
On an application for Design () yoars)..
| On spplication for Design (7 yeary)
t()n application for Design (M yoars). ... .......o.0 ... 530

CANADIAN PATENTS.
LisT oF PATENTS GRANTED IN CANADA,
Novexser 17 to 18, 1874,

4/64.—D, Sullivan, Bangor, Penobacot county, Me, U . §

« Improvements (o stesm bollers, called “Sulllvan's Im.
proved Steam Boller.'* Nov, 17, 1§54,

4465~F. A. Hibbard, East Stanbridge, Misslsquol county,
P. Q. Improvements In steamers and heaters, oalled
“The Safety Combination Steamer and Heater.'* Nov,

17, 144
L6, —A. De Garls, New York clity, U5, Improvements
In'app for fa {ng fowls.called” Garls' Improved

Fowl Fattening Apparstus .** Nov, 17, 1804,

407, —E. B, Mukrud. Ocunmo. Walworth connty,
Wi, U. S In clastic rallway oar
wheels, called -!umnl # Patent Elsstic Rallway Car
Wheels."* Nov. 17, 184,

468 —J, Bowman, Harrisburgh, Brant county, Ont, Im-
provements In hot alr drums, called **Bowman's Ke.
volving Angle Damper Parlor Heater,*' Nov. 17, 164

4,008, —J. M. Grover, Oxford, Oakiand county, Mich. ,U.S.
Improvements on a straw-binding sttachment to har-
vesters, called **Grover’s Graln Binder.'' Nov.I7,15%.

4,060,—S. Rue, Philadelphia,Pa., U, 8. First cxtenslon of
No., 2549, called “Rue’s Little Glant Injector.'' Nov.17
1874,

4,061, —S_ Rue, Philadelphia, Pa. U 8, Second extenslon of
No. 2519, called “REue's Little Glant Injector,’ Nov,18,
1874,

4,062 —~E. 8. Seripture, Brooklyn, Kings county, N. Y.,
U7, 8. Improvements on adjustable wrenches, called
“Seripture's Champlon Cast Steel Adjostuble Siide
Wrench.'" Nov. 18, 1874

U S, Improvements on water gages, called *Watson's
High and Low Water Alarm Gages.'* Nov, I8, 1874

4,064.—A. Hadden, Goderich, Huron county, Ont, Ma-
chine for cramping, called “The Cramping Horse.''
Nov. 18, 153,

4,065, —T. M. Chap 0 n, P county, Me.,
G. 8. on hine for sharpening saws,
called "Clupmn‘- Ssw Sharpening Machine.'* Nov.1§,
153,

4,6 —H. E. Champion, Detrolt elty,U. 5. Improvements
on steam boller furnaces, called “Champlon’s Improve.
ment in Boller Furnsces.'® Nov. 18, 1574,

4,067.~T. Branigan, Belolt, Rock county, Wis,,U. 5. Tm.
provements on s boot tree,or ndevice for treating boots
called “Branigan's Champlon Boot Tree.'* Nov, 18
157,

4,068, —A, W, Covell, South Elmsley township, united
counties of Leeds and Grenvillg, Ont. Improvements on
naw shareners, callod “Covell's Baw Sharpeners,'' Nov,
185, 1874,

4,060, —J, Steel and J, Mclnnes, Glasgow, Lanark county,
Seotland. Improvements on apparatus for actunting
tho brakes of rallway tralns by compressed alr, part or
parts of which are also applicable for slgnaling in rall-
way trains,called “Steel & Mclnnes' Tmproved Afr Brake
and Traln Signal.*'* Nov, 18, 154

4,070, —C, F. Murdock, Detrolt city, Mich, U, %, Improve-
ments {n #top valves, ealled “ Murdook's Champlon
Stop Valve.” Nov, I8, 1534,

Advertisements.

Back Page =« « = « = = $1.00 a line.
Ioside Page = « = = =« = 78 conta n line,

; Engravings may head advertisementa at the same rate

per line, by measuremont, as the letter press, Adver~
tisements must be recefved al puldication affice an
carly as Fﬂdaummvunq to appear in nert tse,

per day at home, Terwa froo, Addross
| $5 $20 Gro, STINnoN & Co, Portiand, Me.

$60 $gu 3 weok and oxpones ,10:,} T

LTI ARON & Mo, RS Ehieago. -

1875.—Postvnld.~ 81,00,

THE NURSERY.

A MoutAly Magasine for Youn Kordera, B
‘ lu‘ugn'ur:u e M{a (00 oohts for s sample g :or
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THE MOST

POPULAR SCIENTIFIC PAPER

IN THE WORLD.

THIRTIETH YEAR,

NEW VOLUME of tbis widely-cironlated sod splendidly (Hustrstod paper commences ot the furth of
January. 1t is published wressy, aud every number contalne stxtee i pages of useful (nformstion, and
& Jarge nutuber of original eagravings of pew inventions and discoverios

l,lES _V“' cutting  Business

STENCIL DIES 2=, o, o

olls and K“'!"hﬂ‘ll. riy or Clothing Step-

from 8 1o
| BOMORPENCER

th whieh
. Bend
17 Hanoy

Joung men are nmking
for Catalogte snd samples o
or 8L, Boston, Mass

BLAKES Sream pUMPS

FOREVERY POSSIBLE DUTY

GEO.F-BLAKE MFG CO.79& 81 LIBERTYSTNY

CAUSEWAYZ FRIEND STS, BOSTON.

SO CANALST.CHICAGO.
SERD FOR ILLUST R ATED CRTALD GO
THEMIST, ANALYTIO

“COMMERCIAL
pondence solicited. J

PUBLISHED WEEKLY.

.
1
REPFRESENTING Engincering Works, Steam Machinery, New luventions, Novelthes (o Meclauios
Manufactures, Chemintry, Fhotography, Architectare, Agricultare, Horticulture, Selones and Art
The following clssses In sl) parts of the world are patrons of the SCIENTINVIC AMERICAN,
1t etjoyn the widest circalation of any weekly Dewnpager of the kind
MECHANICS find In the SCIENTIFIC AMERICAN the Iatest said most vadushie information concernitig
thelr various Teanes, aod detalls of all thoe latest and best Lmprovements 1o Macursexy, Toots, axh Paocowes |
together with such usefal kuowlelge sa will tend to dignify thelr oocupations sud lighton thelr labore,
INVENTORS find 1u the Sciavmre Asaaucax all necessary instructions how to secure LerrensParesy
for thelr loventions ; also oscellent Wuatrations and descriptions of the best nventions made 1o this country
and in Earope : Ukewise an Ormcias Livy of all Patents graated weekly at Washington, with numerons explins
tory notes ; aleo, discusdons of guations concerning the Parrwr Laws of the United States, reports of triaks
i court, ele.
j MANUFACTURERS find in the SCIENTIFIC AMERICAX {Uastrated articles descriptive of the mont
recently Invented machines used in various manifaciuring operations, the different processes belng luctdly
describwd : also, practical recipes of much value to manufscturers, mschinists, snd the bousebhold,
ENGINEERS find in the BCIENTIFIC AMERICAN valuabile descriptions of all the best Inventions
together with » faithful record of

AL AND CONsULTING, |
Wasay s nid recelpta,a spocialty, Corres-
« URRUSE, 3 Malden Lane, N, Y.

LA day Tn thetr own City or Town.
B M'YV'G. Co., Walthamn, Mass,

DIES can mako
Address ELLI

wid

ith STeon Racsoan, Mawxe, and MEomasicar Examnoerniso |
=4 0f eclenco o all these depurtinents, both st home and abroad
MISTS find i the SCIENTIFIC AMERICAN detalls of rocent discoverios made (i Cmarny, sad
on the application of that sclence 10 all the Useful Arts,
d ICULTURISTS find (o the SCIENTIFIC AMERICAN engravings and descriptions of the best and
most apy od Vanx Dertexests ; also, original sad well selected articies on matters relating to Floricnltars
great osre belng taken to furnish the latest and best illustrations of all new Oroamssental Plants, for the b
lawn, or garden. This feature has beeni sdopted during the past year with grost suocess,

ALL CLASSES OF READERS find n the SCIENTIFIC AMERICAN & populsr ramme of all the best
scientific information of the day ; and it Is the aim of the publishers to prewent it in an sttrsctive form, avold
ing as much as possible abstruse terms. To every iotelligent mind, this joursal affords » coustant supply of
nstructive reading.

REMEMBER the SCIENTIFIC AMERICAN is & wrEExLy paren, sod overy number containg s« m
Information ss most publications that are fssued monthly. The Scuovroric Asexicax should bave a placs in
oevery Fumily, Library, Study, Office, and Counting Boom ; in every Reading Room, College, Academy, or Sclonl

A year's numbers contain 832 pages and Sevinar HOospren Exanaviyes,  Thousands of volumes are
served for binding snd reference.  The practical receipts are wall worth ten tmes the subscription price.
an Instruetor and Educator the SCIENTIFIC AMERICAN haw 5o oqual. It ls promotive of knowledge and pr
| wress in every community where it clrculates,

artick

STEAM PUMP

NEW YORK STORE, & CORTLANDT BT,

Ladies at Home
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As

nd Men who have other business, wanted as ageots,

.\‘onl o t work, 000D raY. Send }c«l:l T E R M S.
stamp for lare, Tux Grarmio CoMraxy, -1

Park , New York,

wgynhc‘nc_\\ﬁ law ' which goes into operation January 1, 1873, pub-
lighers are fequired to pay postage in advance. The subsériber
“then rfeceives his paper through the Post.office free. 43
RECULIR WIATESIPOR SINGLE COPIES,

Sclentific Amerdcan, one year (including *|” Selence Record for 1875, (inclnding pest-
Postage) -ce. sToiieetTues eaee 8320 | age) ... $3 30

MAGNETS—Permanent Steel Magnets

of any form or slze, made to order by F, C. BEACH
& CO,, 23 Bmadwng. New York., Makers of tho colo.
Thum umf M

brated Tom Iniatare Telegraph Instru-
ments,

ORTABLE STEAM ENGINES, COMBIN.

Ing the maximum of eﬂ!cleuc‘. durabllity and econ-

with the minlmum of welght and price. They are

om

wi o\y and favorably known, more than 1, belng In . X SRt o,

use. “All warranted satiafactory or no sale’. Descriptive | Sciohtific American, half year (including * Mon of Progress (Largs Steel-Plats En-

g %lilso.ll‘..g.plllltall:‘;)nﬂﬂl'dgg....l.nrnncc. Mass, Postage) ... .o cee i caien 41 60 gu‘-"lngl, (includi postage) .... 9 Q0
Patent Laws and Mechanical Movaments

Scientific American, threo months (in-;
¢luding postage).... < “.A1 00

(including postage) .... ......25 cents.

CoMBINED RITES.
Bclentific American, one year, and one * Scientific American, ons year, and one
copy of Selence Record for 1876 copy of Men of Progress (includin
(postage included) .... ....{.....ss_zo POBLAZE) <o cv tune naae saon -nea--$10 00
1 Sclentific American, two years (Includ- Scientific American, one year, and one
{=portabie” Eagine ‘o th | . i fomgo);i...t.iﬁc g % copy of Scienceiﬁnec%rd_f&1875'
' o List ana o | Too coples of Sciontific American for ne copy of Men of Progress
ol o S e O onopyur. and two coples of Science (including postage).............13 00
= Hxnlxlug!.,\: \l'&r'» .OHE(:‘I(!)O!BL- Record for 1875 (including postage)

Dayton, Ohla,

TRADE ENGINE,

Nolselosa 1o opemtion—Perfoot
In workmanship—all light parts
of_Cast steol,
vory Engine Indicated, and
valve corrected to give the highe
oaf attainablo results.
y
0

9501

- d »
E COUNT'S PATENT LATHE DOGS, | OLUuB RATES 4 PREMIUMS,
CrLyr Ra2rTESs.

both Steel and Iron; Iron and Steel Clamps, Expand.
{s‘. Mandre Sold at wholesale prices during the
Five copies of Scientific American, one year, postage included, ($2.80

rd oS tor Tnsiratod List 1
o, (4 AL aadl
A KO W LR GO
South Norwalk, Conn,

HINGLE AND BARREL MACHINERY.

To the porson who sends us & olub of five, as ubm:c_ we ncPd ua A premium, free, s copy of
~Improved Law's Patent Shingle and Heading Ma- | Selence Record for 1875.
chine. simplest and best (o uko. Aﬂo,ﬁﬁmn je ifeaaing | Five oopies of Scientific American, one year, postage inoluded ... ... .. $16.00
- T anors, | o the ma b g S Rt alalog
mi';‘.f"aé’f’".\'ﬁﬁkf."%ﬁzv’b"?t"f?b.. ﬂei’#on. X. Y. | To the person who un:ly:ﬁu:;;::::» :\l'lunr:%:‘g.g‘l;u \;,_ "w".’L mwium, free, ny of
TR COVERING FOR BOILERS AND | Ten copies of Scientific American, one year, ($2.70 each) ... ... .... ... §27.00
O PIPES saves Twonty por Cont In Fuel, ! To the person who sends us & club of ten, wo give as a promium, free, & copy of
OUR FELT, CEMENT, AND PAINT FOR | Mon of Progress.

I all the ten uames sent o AhOVe Are wee sudscriders, the sender shall recvive as premiwins, froe, Mex or
Proones, and Scoexer Reconn you 1875,
If o Club of Afteon names i sent, ot $2.70 cach, of which five are mew swbacribers, the sendor of the elub will
b i titied, froo, to Ay oy Proanss, and one eopy of Sciesor Reconp vor INTH,
In filling ordors under the above club rates, we will send two coples of the Somesee Recorn (of either yenr
8, VT, CTH, or Y70, aa orderod,) as A subatitute for engraving, JEX oF Ploc i,
- ————— Q-

PREMIVMS FOoR NEW SUBSCRIBERS.

To any porson who Is now, or over has bean, a subscribor to tho SCIENTIFIC AMERICAN, and who
sotds us £5.20 for ronewal of Lhis own subsgription, and $5.90 for ene nee subecrider, (6,40 for both), we will
stive as a premofum, free, & copy of NCI ENCE RECORD for 1875, or & copy of IN72, 18738, or 1874, when pee
forred.  Weoalso offer tho samo preminm (0 any poron who semds ns two sew ibscriders and $6.40

Any subscriber who, at the time of renewing his own subecription, setids us threo uow subsoribers, with
$12.00 to pay for the four subseriptions, will be sutitied to a copy, free, of Selonve Revord, for 1873,

Any porson who sends us five tew subseribers and $16.00, will be entitled to one copy of the SCITENTIFIC
AMERITCAN, freo, for one year, and alao 1o & copy of Science Record for 1875,

-

SrrcCcrac NorESs.

Clubg ars not confied (o ona sddreas, nor to one post-office, bt may be soliolted I different towns, and
the paper will bo mailed (o the addross ardered.

Additional vames will bo recelyod st any tine during the year, fron the sender of a clab, at the olub rates
spociioed, i : L

Ny the now postal 1aw, tho postags on the SCIENTIFIC AMERICAN s (ve conta per quarter s
twenly conts s yoar, payable (u sdyaucs ab the post-ofice whore the paper (s walled,  The above miles tvoasse

ROOFS (s the best fo the market,

Asbestos Felting Co.

16322 Frnot St., N.Y, |

MANUFACTURERS, ATTENTION !
Labor to Iirve.

Wanted to hire out the labor of two hundred and ufey
Convicts In the Missourl Stato Punltontiary. Two Shops,
1% foot by %0 feet oach, with maln Bhafting and Pulleys
in shopa, ‘with all the Steam Power wanted.

The finest opentng fn the Weat for a furniture shop or
for Wagon Materisl, Handle and Hames Manufactory.
Auy portion of the abave hands will bo hired.

Also, & Orst-class opportunity for parties to engage in
the manufacture of Mon's Doots sud Shoes or Agricul.
tural [mploments. Amplo ahop room and timber of all

{nds vory sbundant. Correspobdence sollelted, Address

TUGH L. FOX, Treasurer 8, Louls Manufacturiog Com-
pauy, Jefterson City, Mo,

BESSEMER
STEEL WIRE ROPES

IMPORTED TO ORDER,

One thind St ‘.ﬁ than lmtnl,’ Ty roseac, and the subscribar rocalves the |u?pﬂ, free through the post-afive, 5
. " y . Tho safent way to romit (s hy PostalOndor, Draft, or Express.  Money carafully placed luside of enve
WU BB 5L, “:dam' .3?‘(‘&”“ « Now Torkk, and securoly sealed, and carofiilly addressed, seldom goes astray ; but (s al the sender's risk, 3 lopes,

Address all letters, and make all Fostal-orders, drans, ete,, payable 1o

MUNN & CO.,
Publishers Scientiflo American,
37 Park Row, New York City.

&rTho SOIENTIFIO AMERIOAN is SOLD BY ALL THE PRINOIPAL
NEWS DEALERS in the United States, Canada and abroad.

VASSERS

POSITIVELY make cnough from

now till January to koq; them &

OAT, Enurt}; now foatures. um#mnne wuocess. l«onaljld

gc for va uablb speolmgus &m) to T. E, M '
ublaber, No, 11 om. ow York. Sanaa

$24 Bh Doy artioles noi

wo §5

0 Yoarly to Agenta.
the boat Family Papor in dAmorica, with
Chromos, ¥amlly Journal, 300

Be'way, N Y
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 may heod odocrtisements ol the meme rate

per line, dy weanurement, an the letter pross.  Ad-
ertieernents vt be recofond ab pudifeatéon offce ax

ecarly ax Fyiday morning to ommr n next e,

WoONpeKrL L 1‘1)\' \'l"I'A( L

For
York,

Insnimate nzum 0 hamwd (n A|Inf‘(‘ by the m\mh‘
ow

Sale by \\'\| POND & ~u
nd G. W ll D& I!Rﬂ ’
‘) C. Sfm! for. olrculars,

THE
Commercial Agency.

McKillo& Spragus (o, &

The Register ar Jaunary, 1873, isnow belng pre-
pared, and will bo pablished as soon qrter the lu
as posidle,

IT WILL CONTAIN n full list of Natiounl nnd
Sinte Banks,

Name and Address ol every Private Banker |

A Complete List of all the \lannn\rluﬂnz

nnd Business Men in every Town and |

MY Broadwa;
72 Seventh St

Villnge in the United States and British |

Provincos, with numernls giving credit |

The compliation Is made from detafled roports, at the
offices af the Agency, 109 and 111 Worth 8t,

This Agency was the first to undertake the reporting of
he entire country, and ite records are therefore the oldest |
in existence. This gives a declded advantage, which it
maintains through numerous Assoclate and Branch Ofces,
by systematic use of intefligent traveling agents, and by
the employment of over 7,000 local resident correspond-
enty,

An efficient and economical Collecting Agency Is con.

ected with the instirution,

The REGISTER will be found a most valuable assistant
to every Banking and Commercial House {n the country,

New Yoxx, Nox,, 154,

Now 1S THE TIME TO SUBSCRIBE

FOR THE

New York Weekly.

THE
BEST STORY AND SEETCOH PAPER PUBLISHED.

CIRCULATION 350,000.
Largest Oireulation of any Paper in the World.

and capital in ench case, :
|
|

'3"«'-7- n‘“nr. ,

CHASE’S

Pipe-Cutting and Threading
Machine.

|
r

This | 1 100 o Al & want Jong felt by STEAN AND
“A ‘V.I ¥ r'i'ﬂ and }IA f’)ll PRTI« for cattin u;d throadiog pipes rapldly

| a humy An apprentice boy, with one of & . oan do more work than
‘ fary men W under the old upu-m NO PIPE SPLIT-

1) Hances
S hEY 7"'{511;1{ o OUT!
for all slees ut rlpn. from 3 to 2 Inohea,  Welghs only 100 ibs,  Stron
1

than any machine made. A full u-l of collars and lengths for making nip.
PIos goos wll t tho machine,  Addre i 3
THE CHASE MANI IA( I'URING COMPANY,
FRONTSIRERT, NEW )'(IIM'
Nlndoiphin, New York, and Boston.

TING! NO 1t outs threads and makes nipples

Hond for Clreonlar,
mvr ;::n;n l::v Marris, Tasker & Co.

Working Models PR
Machinists’

And h]pa rlnwnh\l \!m hlnlrﬂ Metal or Wood, mmll‘ 1o
ontor by NN, o Conter 21, N, Y.
!
The CxLunparun Diasonn SoLm
t:lu-r“l‘. Witknt I:t Fme {v ';htl-;l TOOLS,
Aehinery and ntomatie nife
llrlln‘I'a ™, h"r ‘t_?r nu-lr: and_ perfeet OF ALL KINDS,
Krindin o aner, Maper Catter,
nl‘:d 1 1hrr N s'llllt\uu l.n'mr-‘rnum ADDRRS
ufae e AMERIOAN wWisrY .
- l u R e\ GOnRO I(N' R L u.'.s‘tll l"u‘&
) '} 1\!:\::‘41 }r- :'m'\:hn‘;' W. N .llu"\-.‘l \lrlnl ™
o Ken ellington Street mnirea ) e a..
llnnwu Voot & Plt' un; l'uwrr , SMBER » e
T nud Lathe, Kuw Yose

h-r Ilm ' nl|n~ mnge of Scroll Saw-
i, from the Wall to the Comloe
Bmokot, & In, thick, Every Wood-
worker should hinve ono., Four n-nvu
In toarket—thousnds usiog thein.
ersons out of work, or that llll\l‘
Kpare Hme, onn earn Ill“l one of these
foot power wachines from 40 to &0
C18 per hour, 16 is s pleasure to ran
one,—Hay where you saw this, and
wend for full tese rlpll-m to W, I, &
J. Banses, Iockford, 11,3 R, C.
Hanxes & Inm 08 Purk Plaoe, N, Y.

ARTLETT'S BOULEVARD, "l‘l(l‘l"'l'
D and Park Lamps exeel all,  Park slzo, 88; Street,
onlevard, $6.50; Keflectors, §1 (o 8 each, (W\ Ei
DEPOT, wnmmlw-) cor, 'rincs 81, New York

ON PLANERS,

ENGINE LATHES, DRILLS &e,  Sond for l’rh‘n List
NEW HAVEN MANUPAC IRING €O,
New Huven, Coun,

‘SAWS

!lon 00 Goun FI(I{YIII,M und First PRIZE BILVER MEDAL, fo
the BEST CIRCULAR SAW, at the Groat Natfonal Industrial Exposition, held
at Ulnelnnatl, 1530, after two separate contests, occupying six days, Also, the FIRST

PREMIUM SILYER MEDAL for the BEST CROSS.CUT SAWS war
awarded to

\ in EMERSON, FORD & CO.,

SAws BEAVER FALLS, P A.

¥ Send for PRICE LIST of thelr DAMASCUS TEMPERED SAWS, and Clroular containing full particu-

lll"l of the great contest.
DAMPER AXD LEVER
| REGULATORS B n GAGE COCKS
MURRILL & KEIZER, 44 Hollldny St., Balt. | fie amount of wark 5o men L. . COXE & Co
| Water Street, NXew York. i

SAW THAT IS A SAW.—Self-Feeding,

fxcelsiop Do Your Own Printing TANNATE OF SODA
I’tn'iablo 9 Press forcards, labels, envelopes BOILER SCALE PREVENTIVE,..Jox, G. Rooxns &
ote. w"‘u" forlargo work, 8‘;-'&,}:“?,’:“&";‘;‘ 453{‘#:. R 8' L««. 1 ’l(ll\'l“e*};’l
Bnnlnenu Men do thelr printing and shan & Barrell, Tittle B |2,°.' L "",:',':I',"{"";L,".L'h

advertising, save moncy and Increase
trade. Amateur Printing, dolliht
fulpastime for spare hours,

have greatfun and make money fast
mhns‘ ntpnnung. Send two stamps for full
P catalogue presses typo ote, to tho Mfrs
TesS€S KELSEY & CO. Meriden, Conn,

THE JOHN HARDICK

NIAGARA STEAM PUMP,

5 o ¥7 Pearl St, Drookiyn, N.Y.
Manufactured solely by ‘

Hubbard & Aller.

ENGINES AND BoiLEus,

&Cn. Olnclnnlﬂ 0..H Il llnrﬂwn. \'nnhwlllu.'l‘enn..
Sinxich, Rankin & Co, l'.\'nn»vll lo, Ind,; Du ley
Colemah, New Orleans, 1, ; L, Stanley & Co., | 1l
St,BYmore, Md, ; Babeook & \\llcoui Loru:mdt Bl..N Y.

TURBINE

Water Wheels.

!Iom than four times as
?t James Leffel's lm-
r Double Turbine Wa-
or Wheels In operation than
nuy other Kind,
made,

e Successful for Sery pur~

o > w pamphlet,
Pulleys,Shafting and Hangors el e 'i‘;' pages . and
i over W ustrations,

a Speeialty. seat free to parties

= # ested In wat wer.

The Most Powcrtul. nnd the Only Tight
bhul.ung Good Gate Turbine ever

Price of small wheels to -nu
me llmcs Send nddress to

A. M. gcWAIN ,

North Chelmsford, Ml.-.

Es

nghcld
crl;';b’tn New York City.

MPROVED VERTICAL EXNGINES, SIX & EIGHT

horse power. JOHNSON, HESS & CO., 1865 Button-
| w dStreet, Phlladel p hia, Pa.

Everybody Readsit!  Everybody Admires It ! [
* SEND THREE DOLLARS,

will receive, for one year, the most popular Hier- ]
m ia the worid (postage jrepaid by we), containing

(.‘.-ﬂﬂr Serial Stories,
1 Sketches of l.on- and Adventures,

and you
ary

i

.m
"!‘I-ll P-r‘gnpl-.

Bllll A ll

nEs ric

Box oulrib-?n-.

!u.-m De
vior, and instroctin

riment, £ ving sdvice on Good
ng the young how to sct st Wed
fes, ctc..

Kuowledge-Box Eoclpes und Medioa) sugges - |

.n:ﬁa‘v:)e?nlo(‘onr-vondrnl-. on Law, Love,
ln-:n-ovlu o,

s’ Work=-box Articles, coobracing advice |

Md‘g .Huml otting of lnn-'n the N-)o'c l.lun‘:)‘;

lﬂ-l.r‘rnl Items, ote., ete.
Interestiog reading matter,

SUBSCRIBE FOR THE xzw YORK WEEKLY
AND YOU WTLL BE
ANUBRED, EXTERTAISED, INSTRUC TED,
sad cheered by the weekly visits of t :
tafled 10 v-lvd the esteers) -vl'h: m(n{vﬁx‘:".f t::j:.n"""

« A4 u variety of |

Terms to Subscribers:

nllir Tale, Asbestos, Black

One year—] copy (peatage | One Month, = cte
Jreeh. ’ Two «Wetn, |
o oo s 8 Three ** .dets, |

. g 10| Your oo

o - )

Those sending mrm al l-.n. of Klg,
e, will be r:mbd 1o s Nioth Copy ¥
eltths can afterwards add vingle copd
W Specimen oan be sorn ot ¢
tndinr'- agency In the Unlon
B0 BRMiTyane X VOR BUBMRIPTION

Adrafton New York, or o Mol (Ofice ..V:l-:ly.l./,r.
mlﬂ.r Where |.-||l.rv of these can he procured,
diu lmmn but always In o KEGIATE RED letter, The
or hurs been reduced (o edghl cents, and the

& .ri mlon ayatem has been found by the postal

Unlu be ﬂﬂulolz an alsolute protec 'Ilm Apalnet

Tm. « L

letters .k."" ) ::’(z:uu‘n obliged to register
1n “‘"‘;‘M ‘o l’ﬂtll:"l BRITH, 0 nof ¢
A recest order of the Post.O)
m“m. 1 M.be 1y Becessary (o ensure prowpt deltv-

THE NEW YORE me.Y POSTAGE FREE,

o‘kll; lf"" -~
Py W wELY, %
ans., ol mat) --ﬂ...rn::, e '1]’1‘ 'I,I:T;v:'; :.’:"-d \“:
the Sxw 70.. WEEKLY potage free.
ALL LETTERS sROTLY hy AvDeEgssen o
STREET & SMITH, Proprictors,
939, 27,29 apd 31 Rose S0, XY, £,0, Box 1506,

all sent ot one
:. Getters up
t 8250 onckhy,

it our Dox

.nnvy 5 |"\ we vul{au;—ny s punstingge

Yy post.oftice |

Mo o=z
£S5.53 of i
E3o783 EEx=

o=,
2RS4 =3z
B .§£°§ S o3
5“"‘2" - ,Ea
uégisg F =2

ROPOSALS FOR CONVICT LABOR.

Impwrtant to the Trade.

-umbu.- for pasting Labels on |~ Agents' and Wardens' Office, s«u.exagm Novem-

lu',rzin Cans, % £to ber 1%, 1574, - Pursuant to & resolution of the Board of |
e Solabie Glass' Uind -nd JcUy for Soap, Ce-  Inspectors, mlcd will be mdrtd the un-

Artificial Stone, Palat and F Wood, cnumed o Sing Sing Prison, up olbetv.l

hidruﬂnurlc and White Acids, for Mch!nf I)eccmbﬂ' 1534, at noon, 107 the labor and services

e e L B YT °,.,,' e Sesdred ‘oo maic conviciy confued Tn il

s & c, Illﬂlnf e ] sness, 1o com-

hlfbnl strength, Zaffre, Oxides of Cobalt, lnnlum mmc:-;::::m’.‘;’;%r"pmmh:nd{!‘c for the term of

Marbie Putty, fthgur. Fluorspar, finest Silex, Cry-

1 rare Chemicals, Also, posals for the labor and services of Fifty
7. 'Steel Makers' Lngredients-—Wolfram & Manganese, Male (‘omdn confined In this Prison, to be employad In

L. FE U(‘H I \\'A\‘( 30 R & CO.. i T b TR U T
M) PULTON KT.., NEW Yt Male Convicts confined In this Prison, to be employed |

five yoars (3).

fo the manufacture of Wooden Ware for the term of
nn: years (5), to commence on the 1st day of December,

153
Sdmmdel ‘\lm proposals for the labor and services of Fifty
| Male Convicts confined In this Prison, to be employed in

n
Felt. the manufacture of Machinery for the term of five (5)

the only Indestruotible covering for bollers, years, 1o commence on the Lt day -yl December, 154,

steam and hot-hlast pipes
A, G, MILLS, Manager,

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard and brittle substances to
any required siee, Alo, any Kind of

Also, proposals for the labor and services of Fifty
Male Convicts confined in this Prison, to be emy ornl |n
the manufacture of Clgars for the term nr five
to commence ot the st day of December, 1874,

With such labor and services will he furnished -bop‘
and premises in the Prison Yanl. No Hydrsulle, ne
steawm power or Machinery will be furnisbed with such |
labor and services, The use of the Croton Water will be |

allowed at & reasonshle mte,

Doy 8, N, Y.

fov e or Co < Proposals for the Jabor and servicos of Male Convicts |
‘,\ ;d'n..' nl‘\p\) 1‘ ll’l '-.n‘p' ﬁ'."'. - to be employed In the Laundry lhutnru must be
ow Maves, Conn. Conn dressed to the undersigned, marked: Proposals for the

Labor and Services of Male Convicts lu be Employed o

D irom’ M ]
0 4

% Inches dllmtler nndeq

heads from 1 to 200 1

o
|na'.'m,5.."‘""~,.,,.,.': M-.mut- Agent. § Addrems

H. WESLEY

“SCIENTIFIC”

31 PARK

PERKINS,

ENGRAVER

ll'..‘l“a\ NG it a ” vty

AN BOYBAVING,

e Imnruved Foot Lalllez

Oire
renders n! 1 lo

bent,
(‘ludouuu reo,
Junt the artlcies for Anlnnlar Amatears

Man

Er"nf‘l«:&"&“of'

vy

C. HENRY HALL & CO,, 30 Cortlandt 8¢, %, ¥ .Cuy
The simplest, most hi
STEAM Pg;; m'?v ln.m. urf“r
Maparts. 1t eannot get oot
Bru-eh I)o.-uu

THE PULSOMETER.
or muddy water without wear or

rnnn .1pod|£'(«w(mn’r,
e, Mo,

S11 & %15 North Becond 81, ¥, Lo

[ Todd & Rnffertv Machlne Co.

ANUFACTI RE
M)ﬂ

The celobratod (im: 0 Variablo ne; Lown's

Patont Tubular and Flue nollen Plaln 8 Vi R~
tonary, Holsting, and Portable hnmlu llollm ':ll
kinds. 'Steam Pumps, Mil} Genring, ﬂlllhlnl &o, . Mk,
Tow Oakum, Bag ng, Rope, Fiaxnd mpl Inery,
Af’nm'n for the \cw Haven \lnnnr nﬂn[ P
Bturtevaot A .vl("iml w l R Bl'l"m
urtevan TR AN er\-nl
WAREROOME. 10" DA LS 'ﬂ i

WORKS PATERSON, AW
HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W. B. Fraxxux, V. Pt ], M. Aurew, Predt
J. B. Pmxcx, Sec.

HARTFORD, CONX.
TNOYRIST T

Works

luv in the United smuh
Mlllnon ‘ortable Mills ﬂmnl.n( Iuel. .sm
Picks, Water Wheels, #uu cpn:un
adapted to nonrmlm f enw

J. .\' YE &

CAUTION.

On accoant of the popularity of the Wheeler & Wilsoo
Sewing Machines, parties have lurgely been engaged in
purchas(ng old snd scoond-hand wmachines of that wake
\Mhymdmmnwenmm-m
machines. The Wheeler & Wilion Compuny begs to
advise the pubdllic that any one desiriug to buy their

d-hand hl: can be led by that Cos-
pany direct, on better terms than others can afford
them, and e assured of what they are buying. Addres

Wheeler & Wilson M'fg Co.,

625 Broadway, New York.

Munn & Co.’s Patent Offices.

Established 1846,

The Oldest Agency 7 for Soliciting Patents
in the Unitod States,
IWENTY-BIGH1 )ﬂ” KEXPERIENCE.

MORE PATENTS hare loen socured  hrough
| this agency, st home 3nd aheved, than through sty other in
! the world.

SIXTY THOUSAND mvestons have avadled
themseives of Munn & Co.'s services In examinlog their to-

|

l They employ as their sasistants & corps of the most ex-

draftsmen that can be found, maay of whotn kave bocn se-
Jocted from the ranks of the Patent Offiee.

MUNX & CO., in connection with tho publication of the
SomEsTIFic AMERICAY, continue to examive Inventions,
confer with Inventors, prepare dmwings, spocifications, and
‘mmmmmndwnlacapphumhlhelmooc

Ip\mlhmml feos, and watch cach case step by

step while pending before the examiner. This & done
throtgh their branch office,corner ¥ and Tth Streets, Wash-
tns‘ﬂ'- m.bm-vuu»m peocure desien

and e sttend 1o rejected cases
Mmmmu_uwmwxmm
rights, attend to interferemces, give written optaleas on

ad- | matters of nfringement, furnish coples of pateats: iy fact

Mumh‘nﬁdm business both in this xnd

the Laapdry Busioess, And each of the other pr
maust be
services are required for,

Hixnks for such proposals will be furnished by the

MACHINIST'S TOOLS.

EXTHA MEAYY AND INFROVED FATTERN

» N Clerk of this Prison to any person applying therefor,
LUCIUS W “l ﬂ\l:“_rl \“\l FACTU Il ER, They must be sccompanted Ny ihe Wittan conscat of
WAREROONS S LINERTY ~ N, N the persons to bhecome surcties In the sald Contract, and |

they must haye aunexed a justifioation of the surcties in
s sum not less than five lumund dallars, as provided
by Section 9, Chapter 431, Laws of 154, No proposals
will be entertained which offer mare than one price per
day; and the right s reserved (o the Inspeciors, with
the sasent of the undersigned, to reject all or any of the
l.n.puul- made, If they shall deem It for the interest of
o State 80 o d
ALPRED WALKEHR, Ageut and Warden,

S~ Lathes, Pianers, Boring Mills, Dritisgand Gear Out

tere a Speciailty.

ressed in ke manner and specify what lbr‘

a foved
Patents obtsined in Cansds, England, France, Beigium,

| Germany, Bussta, Promia, Spels, Portagal, the Britid

cm.,.,.nmmmpmm

Franted.
A spocial notiee is mado in the ScuxsTvio Avemicax of

all umum.pmummmmm
name and rsidence of the patentes.  Patents are often
sol), in part or whole, to persons sttracted to the inventhn

by such notice.
YA. ~'~olllommmun¢lhhnudhl&

J.\II'()I('!‘.\.\"I‘ FOR ALL LARGE CORPO.

BATIONS axp MANUFACTURING CONUERNS, —~
urr‘g s W ulrhg\-u'- Time Detector, capable of
controlling, with the

ROEBLING'S BONS, Manufsctur

Address hill\ A

utmost accurscy, the motion of a

™ L% « Libert M., N )
'\\."1:'.‘ :v 1,,,‘- ' ‘“ ying ', ‘..y fong :|..u\>\' ,,\. man or patrolman, sa the same reschos different
Send for Clreular siations of his beat, Send for a Clrenlar
.l. ' l" ERLK, P. 0, Hox 1 0{57 Boston, Mnass,
This detector s .--\rn witwo U5 'I“ll'nt-.

STEAM BOILER AND PIPE

COVERING

"-Vllta unle
thority from

Portland Cement.

ne will be dealt nllh sccording to law.

From the best Londou Manufacturers, For l‘lr by
AATES Lem Lo fwenty per ¢ CHALMERS WIENCH JAMES BIAND, 58 Ol 5t )
Co, fotE, shwe, N, Y. ) .. N. Td M M Laute, Mn \ Practicgl Troaties ob Comept Crufehed foy .,.ﬂn- :

or selling these lnstruments without amn- |
{

roctions for obtalning United States patents, also clrealbsr
exclusively to Focelgn Patents, stating cost e
each country, time granted, ote, seot free, Address
MUNN & €O,
Pablisbers SCIENTIFIO AMERICAN,
37 Park Row, N. ¥«
Braxen Ornce—Corner ¥ and 7th

,w-um-.b (L8

N-h-nnﬁc Amoﬂcu b
EXEU JOHNSON & 0O
Tuilsdeiphte and

T e e
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THE WHITWORTH INDUSTRIAL SCHOLARSHIPS

In publishing on this page a portrait of Sir Josoph “‘hn-
wortli, 8 meéchanic whose skill is known and valued whorover
industrinl knowledge has penctrated, we desire, not only to
do honor to & muster of his eraft, but also to call nttention to
his liberal bestowal of w portion of his wealth to found
spholarships torenable rising artisans to pursue their stadies
and to the terms of the gift, which are commondable fml
their practical value to all who intend to employ their means
for like noble purposes, ;

The rapid strides made by France, Germany, and other

continental nations in the mechanical arts have forced the
fmportance of technical
wlueation upon  other
people, and the English
have  recently  made
arrangements  on  the
lurgest  seale  for em-
bodying practical studies
in the scheme of the
common school ewrricu-
fum.  Sir Joseph Whit.
worth has taken the
lead by presenting
£500,000 to be disposed
of as follows :

The interest (at 3 per
cent, $15,000 annually)
to be divided into 30
stipends of $500 per
annum, to be awarded
to young men, natives of
the United Kingdom,
selected by open com-
petition for their intelli-
genee and proficiency in
the theory and practice
of mechanics and  its
cognate sciences,  Bach
successful competitor is
to receive the stipend
for three years.

The liberal donor
further proposed that
ns much latitude as pos-
sible should be allowed
to each successful com-
petitor, in reference to
the natural bent of his
inclination. If he wished
to complete his general
education instead of con-
tinuing his special seien-
tifie study, he might be
permitted to do so0; he
might go to the univer-
sities or colleges afford-
ing seientific or techui-
eal instruction; or he
wight travel abroad.
“ The successful artisan
should be enconraged 10
study theory ; while the
suceessful competitor in
the theory should be
nided in getting ndmis-
wlon to muchine shops
and  other practical es-
thlighments, "

Competition was pro-
posed to be o muthemat
ies, elemontary nnd high
er; mechunies, theoret
ol and applied ; practi-
eul plane and deserip:
tive geometry ; mechun
ienl and frechand draw-
ing; physices; chomistry, ineluding i3k
handicraft processes ns smith’s work, turning, filing, it
ting, pattern-malking, and molding, Sir Joseph proposed
that theory and practice whould be placed on n .hn\-ul. by an
equality in the maximum numbor of murl\;“ for the ’!\\:4-
clisses of merit—theoretical geionce and practieal skill, This
e did to render the competition necessible on fairly I"I'_'"I
terms to the student who combines some practice \\:nh
theory, snd to the artisan who combines some theoreticnl
km)w’l«d"«- with excellonce of worlmunship.

Sir Joseph, haviog promulgated his Idens in M“'V.' !Nlm. BUW
the dexirability of encournging competitors hy giving l||<~|'n
5" apportunity of improving themselves, To
omiums of $125
lod to youths

metallurgy ; and sach

twelye month im
thix end he established sixty exhibitions or pr
such, to be hold for one year: these wora nwir
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und young men under twonty-two years of ngo, who were
roquired to undertake to compete for the more valushle $500
m“h'uluruhip.u in May, 1860. In order to render these exhi
bitions ns widely available as possible, they wore pluced at
the digposal of a large number of oducational bodies, ineln-
ding the nniversities of Oxford, Cambridge, London. Dablin
Edinburgh and Glasgow, and other eolloges and sehools, ,

The public value of this liberality is shown by the fuet
that in 1869, out of 106 caudidates, only 10 rt-;n-hvd tho
standard of knowledge set up a8 n necessary qualification, but
the average acquirements of the youths have been stondily

INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY

improving. The stipends, useful to the workmen for whom

S§IR JOSEPH WHITWORTH.

thoy were intendod, have boeon coveted as distinetions by per

gons whose menns woer wmple, so that un lndispensable con

dition of two vears' previous servies in i mnehine shop has
been fmposed '
o the young men to porsevers with all their

To eneonrug
at cortadn further examinn

hearts, those who nro guccessul
tions will receive money rowards over anid aboye thole three

venrs' seholurship money, that i, over and above $1,600,

It will thas be possible for the same ortisan to recelve
&4.000 in all: a viluable wid to n youth whose hands have to

find him with food, lodging, nnd clothos, as well as books and

means of study und trave
The esaminations are tharoughly practical, us the Losts

| to perfect him in his calling

with tools will show:: '
Bach compotitor who tried this tost was required

The nx:

AND MANUFACTURES.

#3 per Annum,
With Postnge, 83,20,

to square up an octagonal block of wood, nsing the ax only,
und to make the square as large a8 possible. He was also
required to shape an ax haft to a given pattern, by means of
un ax and spokeshave,  The saw and plane : The competitor
hadl to saw out of a piece of plank two square strips, and plane
them up smooth and troe; also to make two parallel strips 2 feet
long, 2 inches wide, and § inch thick. The hammer and chisel 2
The competitor had to chip a piece of cast iron all over the
upper surface, leaving it as smooth as possible from chisel
marks, The file: The competitor had to square any two
ndjncent sides of a cast iron tube, with a succession of 9 inch
strokes of the file: also to file up ao hexagonal nut on its six
sides to match a pattern.
The forge: The compe-
titor had to weld togeth-
er two pieces of square
iron, using only & hand
hammer; also to make
the two halves of a pair
of tongs from pieces of
round iron. Turning :
The competitor had to
bore out a bevel wheel to
1% inches in the hole,
using two drills and a
punching bit; also to turn
a piece of round iron to
serve as a mandril, face
it on the wheel with a
mandril press, and turn
and scrape it smooth and
clean on the back, face,
and teeth. Fitting: The
competitor had to key a
boss upon a short shaft,
cutting a key way yi-inch
square, setting the key
balf into the shaft and
half into the boss ; to fill
up the key and fit it well
in ; and to make the end
of the shaft projeet |
inch through the boss,
to support the head of
the key. Pattern.-mak-
ing : The competitor had
to make = pattern of a
short piece of iron girder,
finished up ready for use
in the foundry, includ
ing the core box for the
two bolt boles in the
flanges of the girder. The
handicraftsman who
could achieve these tasks
moderately well could
hold his own in any ms
chine shop or engineer-
ing establishment of ave
rage charmcter.

Such are the Whit.
worth scholurships, cer-
tainly the most munif.
cent endowment
made for technical edu.
cation.

over

SR
Cutting Wheat by
Nteam.,

Lord Kinnaird, u large
and enterprising farmoer
of Scotland, writes to Mr.
Mechi that he has had a
most snceossful and sat.
isfactory trinl of reap-
ing by stoam power,
He attached his  trae
tion engine to an enlarged reaping machine; and though
the ground was soft, owing to wet weather, and the crop
lnid and leveled so that it could only be cut one way,
vot lie has no doubt that, inordinary dry, harvest weathor, an
were could be cnt down within half an hour, and he confident
ly expects to be able not only to cut but, by the aid of stoam
power, to bind up the cut grain in sheaves, and thus gather
in the erops—employing only some half dozen hands.

| Iaerovep Stucco.—M. Landrin recommends the mixing
of the erude plaster in water containing § to 10 per cont of
sulphurie avid.  After allowing the compound to rest for fif
teen minutes, he enleines the plaster.  This gives & stuceo of
excellent quality in which all organio matters are burnt out
leaving the material of exceptional whiteness
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FPUBLISHERS' CARD,

With the next issne, the time for which n large number
of our subscribers have prepaid, will expire. In order that
our readers may experience no stoppage in the receipt of the
journsl, and that we msay not miscalculate the quantity of
the paper to print st the commencement of a new volume,
we hope our friends will signify their intention to continne
the paper by early remittances.

The plan of discontinuing the paper when the time expires
for which it is prepaid, we think preferable to the course,
adopted by many publishers, of continuing their paper indefi-
nitely and collecting afterwards, The latter course is too
much like baving & bill presented for a suit of clothes after
itis worn out. We shall be gratified to have every old sab.

, scriber repew, and doubly grateful if each will send one or
more pew pames with his own.

The safest way to send money is by postal onders, bank
thecks, express, or draft .on New York, payable to the order
of Munn & Co. Little risk is incurred in sending bank bills
by mail, but the above methods are safe beyvond uny contin-
gency.

BIxDING. —Subseribers wishing their volumes of the Scr.
ENTIFIC AMERICAN bound can bave them neatly done at this
office—Price $1.50,

THE PATENT OFFICE AGAIN,

We last week reviewed some of the errors which had crept |

into the administration of the Patent Office. We shall now
refer w others which are embodied in the statute. Both
these classes of errors have sprung mainly from the same
source, and are alike prejudicial to the inventor.

Tho act of July 8, 1870, which was a revision of all our
patent laws, correeted or removed some of the defoets which
previously existed, but it introduced more mischiefs than it
cured. Its chief ehanges interposed needloss and unreasonnble
obstacles in the way of the inventor.

For instance, nothing Iy more important to him than the
right to amend his patent through s reissue, Rarely does o
petent, ax first obtained, embody the invention in fally
svailsble shape, and often is its real gist mistaken altogether.
The commom law sutborized smendments by means of u sur-
render and relssus, and the statute regulated and rendered
more definite the rights of the patentee in thix respect,  The
great purpose, in both cases, was to limit the new
the real originsl Invention, giving the full benefit
the inventor, but nothing more.

patent w0

To gaard sgainst abuse und to prevent . patentee from en- l

Scientific Amevican,

Jarging the seope of hisx patent, or from wringing in a new ’; ministration of & sound patent system, the patenten i ¢
stibject matter through s relwsae, the couris hnve—rather | firotected in his property to his own discovery and, e
severely—held that aral proof of the full seope of the origl. | emlly, to his own creation.  He would b , { e
pal invention was inndmissiblo, and that nothing conld be | monopoly in what, but for him,might never have
claimed in the reissued patent unless eithor the model, the | at all events, wns
drawings, or the spocification—as originally filed—showod the | But wo have lieard it asserted that the inventor Is only
invention thereof. titled to protection in the mackine he builds, and that
The new law has taken » most indefensible stop in farther | mochanic ought to be oqually protected in the work ol his s
limitation of » previously existing right, by rendering the | hands, though identical in form and operation with that “
most relisble of record evidence wholly incompetent in such | the inventor. « But in what does & real invention consist? h
casen.  The model or deawings may still he called s wit- | % not in the materials, nor in the contrivanees out of which
nesses, but not the specifieation. No mstter how fally or how | the machine is construeted.  These are the mere inetromen:
clearly the invention may be set forth in the latter, Will, in | talities which give expression to the llxoughum“.w
enses whore there are drawings, nothing ¢an be elaimed in n | They bear the same rolation to the real invention that the

previously unknown. 25

,; :

reissue which is not shown in those denwliogs or ln the mode),
A eredibility is thus given to s sign or & mute device, which
is absurdly denied to n written declaration,  Pantomime Is
regarded as more relinble than artieulate Innguage,  This is
all wrong.

Again, it has always been considered o sound and just rule
of practice that an appliestion for s patent should be wholly
ex parte, that no outsider should be allowed in any manner to
interfere in the proceeding, and that he should not even
know of its existence., The reason for this rule is that, as
inventors are genorlly poor, it wealthy compunies were al.
lowed to interpose, such expensive controversies and linras.
sing delays wonld result as would often prevent the obtain-
ing of u just patent.  After having obtained his patent, the
inventor will be in w better condition to faee hiv antagonist
by securing nuxilinries or otherwise,

The act of 1870 introduces the anomaly that, in all appeals

visible Universe does to its Creator,or that the materinl body
does 1o the human soul.  An invention is & soul or principle,
which hus found n materinl means of evincing its existenes
and charncter.

That muany wrongs have resulted from the defects and
nbuses of our putent system no one will doubt, but these sre
cortainly not greater than the frauds and crimes which have
hnd their origin in the institution of property in material
things. In both cases these evils are infinitely overbalanced
by the advantages which result from that institution. Cor-
rection, and not annihilation, is the appropriate remedy for
these mischiefs,

Our conclusion, therefore, is: Firat, that o well regulated
putent system is of inenlenlable importance to the public wel:
fure: Socondly, thut the laws on this subject should im pri-
marily to encourage invention by facilitating the means of
obtaining patents and protecting property therein, and:

from the Commissioner, he ** shall notify all partios who ap. | 7%irdly, that in sdministering those laws the Office should
pear to be interested therein.”  This would enable them to | be actuated by their spirit and purpose, and govern its con.
appear and oppose the grant of & patent. The applieant is | duct accordingly. To aid in bringing about these rosults has
also required in such cases to be at the extra exponse of ' been the main purpose of these articles.

procuring certified copies of all the original papers and evi- | -

dence in the ense.  Whether intentional or othorwise, these | TWO TYPICAL EXPERIMENTS.

provigions would in many cases operate us the deninl of un-
doubted justice. Quite as reprehensible is another provision
connected with these appeals,  When the actof 1870 was be-
fore the committee which framed it, the then Commissioner
endeavored to so change the previously existing systom s to
render a decision by him final, by eutting off appeals to the
court. This wns, however, so strenuonsly opposed, by those
who sought to protect the interests of inventors, that the
committee refused to adopt it.  They even went so far in the
opposite direction as to determine that—in cases of interfer-
ences, where therc are antagonist parties cither of whom may
appeal,and where cases of suflicient importance to be uppealed
to the Commissioner would generally be certain to be carried
to the conrt—the unsuccessful party, before the Bonrd of Ex-
aminers in Chief, might appeal at once to the court, without
the useless necessity of an Intormedinte appenl to the Com
missioner, But when the act came to be published, all was
dound to be 50 far most unaccountably changed, that in in-
terference cases not only did an appeal still lie to the Com-
missioner, but his decision was made absolutely final. The
appeal to the court was thus cut off in those cases which of
all others it is best qualified to decide, while in questions of
mere patentability, with which the Commissioner may be
presumed to be most conversant, and therefore best qualified
10 judge, the sppeal still lies to the court.

These are given ss mere specimens of the mistakes and in-
congraities in the new law, not as an attempt st their enu-
meration. There are many others of no trivial importance,
most of which equally militate against the interests of inven-
tors, The only effectusl remedy is to be sought for in &
general change or codification of the statute.  And in making
this change, the spirit which dictated the provision in the
Federal Constitution by which the statute is authorized should
never be lost sight of. The law should be framed in wid of
the inventor, and not s an instrumentality for circumserib-
ing his rights within their narrowest limits, or for annihilat-
ing them altogether, This is a dictate of sound policy »s
well us of the plainest justice,

There are many unreflecting minds who honestly regurd
the whole patent system as being founded on error, and who
look upon u patentes us the possessor of an odious monopoly.
If their notions are correct, the institution of property of all

Dr, Bastinn pursues his investigations touching the origin
of life with praiseworthy energy. For every objection urged
agningt the conclusivencss of his experiments, he straight-
way performs n new series to meet the difficulty, carrying
the war into the very camp of the panspermatists, and keep-
ing them constantly on the defensive. Results formerly
denied nre now admitted; but they are met by raising the
thermal death point of certain germs to 227° or 230" Fah.,
and alteging that the organisms developed in boiled solutions,
hermetically sealed, came from invisible germs not killed by
the heat to which the solution had been subjected.

For the benefit of those raising this objection, he now
reports the following experiments, selected from several, in
some of which, he says, even higher tempemtures were re-
sorted to: ) —

Erporiment 1: To u strong infusion of tarnip, mmn;?‘
alkaline by tiquor potassa u few separate muscnlur fibers of
| codfish were added. Some of this mixture was then mtro
' duced into a flask of nearly two ounces capacity, and the neck
| of the flask was drawn out and hermetically sealed by a blow-
| pipe flame while the fluid within was boiling. Thus closed,
the flask was about half full of fluid. It was then placed in
an iron digester, and gradually heated to a temperature from
270" to 275" Fah., st which it was kept for twenty minutes.
For an entire hour the flask, heating and cooling, had a tem.
perature exceeding 280" Fab., the alleged death point of
bacteria germs. Withdmwn from the digester, the closed
fiask was kept at & tempemtare of 75" to 80" Fah,, for eight
weeks, & part of the time exposed to the influencé of direct
sunlight. After it had been ascortained that the flask was
free from any crack or flaw, its neck was broken, and its
contents examined. The fluid showed o decidedly acid reac-
tion, and it had & sour though not fa:tid odor, us though fer-
mentation had taken place. [t was also slightly turbid, and
there was s well marked sediment, covsisting of reddish
brown fragments and a light floceulent deposit.  On micros.
copical examination, the fragments were found 1o be portions
of altered musecular fiber; the flocculent deposit was com.
posed for the most part of granulur aggregations of daclerie.
In the portions of fluid and of deposit which were examived,
there were thousands of bacterin, of most diverse shapes and
| sizes, either separated or aggregated into fakes.  There were

kinds should be sholished, for every kind of property is a 'also & large number of morilated chains of various lengths,
monopoly. A patent for an invention is no more %o thanis a | of a Kind very frequently met with in abscesses and other
patent for land. But who would build a house, or cultivate | situations (where pymmia or low typhoid states of the sys-

| n field, or otherwise provide for the comforts or necessities of |
[ life, if he were denied all property in the fruits of his labor,
| in other words, if he were not to enjoy a monopoly in what
he had thus created?  Civilization could never have existed
without the institution of property. It would soon take its
departure from the earth if that institution should cease tc
exist.

tem exist)in the human subject. There were, in addition,
a large number of forula corpuscles, besides brownish nucle
ated spore-like bodies, gradunlly increasing in size from mere
specks, sbout one thirty-thousandth of an inch in dinmeter,
up to one twenty-five-hundredth of an inch, Lastly, there

| was & small quantity of the mycelium of a fungus, bearing

short lateral branches, most of which were capped by a single

These principles are as applicable to inventions as to  spore-like body,
tangible objects,  The application of communist doctrines | Erperiment II: A strong infusion of common creas, to
may sometimes woem enticing, bat the general rule would | which & few of the leaves and stalksof the plant were added,
operate as perniciously in the one case us in the other. Deny | was enclosed in an hermetically closed flask, and treated in
all property in inventions, and you paralyse the efforts of that | precisely the same manner, and at the sxme time, as g
cluss in the community which,more than any other, has con. | fusion of experiment 1. The flask was opened the sisth
tributed and ix still contributing to human progress. The | week after heating. Before bresking the neck of the flask,

thousands of minds who are devoting their CVErY energy 1o
the promotion of human welfare would feel that their chief
inducement to effort hnd ceased to exist,

Monopolies arv justly odious when made applicable to what
wis before common property, but not when limited to the
suthors of new ereations or even new discoveries, The gov- |

| ernment whose flag is first planted on sn uninhiabited island

thereof 10 | iy, by common consent, the owner thereof. How much more ‘ jective), much altered chlorophyll existed, dﬂlﬂdw

L complete would have been its title thereto had it created that

island!  Such ix the titlo of the inventor. Undera proper ad. |

the inbending of the glass under the blowpipe flame showed
that it was still hermetically sealed. Tho reaction of the
fuid was found to be distinctly scid, though there
was 1o notable odor. The fluid was tolerably clear and free
from scum ; but there was a dirty-looking flocculent sediment
at the bottom of the flask, the débris of the cress.
On microscopical examination (with a yyth immorsion ob-

or uggreguted mmong the other granular matter of mﬂ!\.‘
ment; and among some of this, three minute and delicate



——

5? cientific American,

7 385

CWere seon, varylng in form, and croe
_ ’ ping with |
ly rapld, Mlug.like movements, They contained no
. and provented only u fow granales in (hoie interior,
wamo drop of fluid, and also in others subkoquently ex.
. , moro thun a dozen very aetive monads, one four.
b Wh of an inch in dismetor, were soen, each provided
3 'j"h.lﬂulﬂdb moving lash by which nelghboring granules
= mmw about. There wore many smaller motion.
~ Jess and tailless sphorulos of different sizes, whose body sub

‘stance presented & slmilur appearance o that of the monads, of |
which, in Dr. Bastian's opinion, they were in all probability
alko sovornl un.

.,n:d dmln::mnbl forms.  There were
baoty presenting most rapid progressive move-
ments, accompunied by quick axinl rotations. Many toruls
corpuscles and other fungus spores, nlso oxistod, ns well
wa portions of & mycelial filament, containing squal segmonts
of colorless protoplusm within its thin investing membrane,

Until the panspermatists offsot these experiments by an
exhaustive sorles, showing thut living forms do not orlginate
under the conditions doseribed by Dr. Bastinn, thers would
goom o bo but one oscapo for them, and that is to assort
(contrary to all oxporience) that the temporature of 250° Fali,,
or even 2767 Fah, In lower than the thermal death point of
the Invisible germs of theso simple organisms,

MICA MINES IN NORTH CAROLINA.

Among the most interesting relics thus far discoversd of
the mysterious race of mound builders, who occupied the
Mpl valley previous to the sdvent of the more barbar.
ous Indians, are numerous oromments of mics. Like the
weapons of hammered copper from Lake Superior, the sholls
from the Gulf of Mexico, the implements of Mexican stone
uul of iron oro from Missouri, these plates, of & mineral not
found in the Great Valley, give & plain hint of the extensive
commercinl relations of those prehistoric people.
The mica was evidently mined in Western North Carolina
where their long-sbandoned workings have lately been
reopened, and made the seene of u very modern enterprise,
Seven years or so ago, u prominent eitizen of North Cuaro-
lina set some Iaborers to work in one of the ancient mines,in
search of silver, supposing thut metal to have been the one
sought for by the original miners, A considerable quantity
of mica was thrown out, but its value was not recognizod
untll & sample, which had been sent to Knoxville as a curl-
osity, was seen by w Mr. Clapp, who followed up the clne
and leased the mine for its mies, aud revived an industry
which has added immensely to the wealth of the region. The
mine I8 known as Blaylock’s, about twelve miles from Bak-
ersville, the county seat of Mitchell's county. Four or five
other ancient mines have since been reopened in the same
neighborhood, besides many new ones in the same and ad-
joining counties. ‘'
A correspondent of the Tribune reports that the mica trado
has given general occupation to the population of Mitchell
county,and has made money plentiful and thereby enabled the
county to pay off its indebtedness, which it would other-
wise have been unable to do. Mines have also been opened
in Yancy, Heywood, Burcome, McDowell, und other counties.
The business is still in its infancy, and the methods of min-
ing ure excoedingly primitive; yet the amount of mica pro-
duced 15 more than enongh to supply the large snd growing
derunnd for the article.  Dealers and manufacturers supply
the mines with putterns ranging in size from two by three
inches up to fifteen inches square, scconding to which the
mica i8 prepured for market. The dark or brandy-colored
mics brings the best price. Associsted with the mica is an
abundance of decomposed snow-white felspar, which will
no doubt be utilized, in time, for the menufacture of porce-
1sin,

°

TYNDALL ON TYPHOID.
Professor T'yndall has dropped for the nonce the role of
physicist for that of physician,and deals, in a recent publica.
tion, with the subject of typhoid fever,discussing the impor-
tant question as to whether that disease can ever have a
spontaneous origin from focal fermentation or must of necessi.
ty always spring from & germ,the last derived from a pre-ex-
isting case of fever. Following closely the data obtained by
Dr. Budd, as well us those of other investigutors in the same
field, Professor Tyndull asserts positively that the weight of
evidence is in favor of the view that the disease, like small
pox, arises wholly from contagion. He holds that the body
is the seat of the development of the germ,and that the latter
is not originated from noxious efluvia, however foul: and in
support of this, he cites the fact that, during the foul condi-
tion of tho Thames in 1858, the community residing upon the
banks enjoyed a sigular immunity from fever. Eyen in rural
distriots, it is wsserted that, where the sir is purest, typhoid
has been known to ruge, and to be traceable direetly to por-
sonal communication.
1t would not be expected that o madical a denial of goner-
ally necepted views could be promulgated without arousing
challenge from the medi
of the most eminent English physicians havo adduced strong
evidenes In contradiction of Professor Tyndall's assumptions.
Dr. Alfred Carponter states that typhoid is con!
& lmited degree, and that by proper precautions
may be provented, Dr. Marchison says that, during nine
years, in the London Fever Hospital, 3,555 cases of entorie
Tever were treated in the same wards with 5,144 patients not
suffering from any speeific fover. Not one of the Iatter con.
tractod enterle fever, although the use of disinfectants was

and they were brought in contact with the ex-
creta of the former cluss. The same authority gives repented
in his own practics, confirming the oppo-

ite of Professor Tyndall’s conclusions.

8o many casen huvo ocourred, whers the oxintenos of typhold
hos Boon traced directly to sewers, foul draing, and similur
recoptacles of Alth, that arguments far more cogent than those
I Professor Tyndull will be required to conyinee un thint nos
odungor of postilence lurks theretn.  Add to this that It ha |
boen ropostedly shown that hospital attendants in personnl
communleation with typhold patients are romarkably exempt
from the disoase, and withiont further review of ‘tho groat
mass of confirmatory evidence brought by medical writers
ngalnst Tyndall’s theory, we cannot but conelude with the
London Medioal Journal that the Professor hus in this Ao,
w5 was churged against him in his recent researchis on sound,
studied but one sido of the question,

It may be well to remark in this connection thst Profossor
Tyndall's most recent offorts are not wholly bewring out the
roputation for scientific noutoness and philosophical eantion
50 ubly won by him in his earlior Inbors.

communioation to the London Z'imes, in siating that, though
he hus followed Tyndull’s track for yonrs, Lo is unable to com.
proliend Tyndall's course of reasoning, Reforring to the
Inttor's Bolfust specch, in which the speakor sald thut tho
mautorinl ideas wero not his beliof ““in honrs of eloarnoss and
vigor," Dr. Bealo rather pertinently suggests the question of
which Tyndall we are to believe, Tyndall whose brain, when
wouk and unhealthy, produces muterialistic theorios, or Tyn-
dall, when cloar and vigorous, repudisting the same ideas?
Altogother the eminent Professor hns Intterly contrived to en-
cirele himself in u kind of fog as to his dolngs and sayings,
which prevents people of ordinary discernment from relying
50 implicitly on his conclusions as they otherwise might.

HOW TO INVESTIGATE SPIRITUALISM,

There hag been lately an extraordinary revival of spiritual.
ism, and it nguin challenges the general attention. Nearly all
the newspapers, and some of the most respected of the literary
muguzines, without reservation or protest lend their columns
to its advoentes,  The Daily Graphiz for more than u month
has mude spiritualism its specinlty, pursuing it with such
pertinuclous enterprise as it did the Atlantic balloon project
of last yenr, And, most significant of all, many distinguished
soholurs und clergymen, to whom the Graphis hnd addressed
o clreular letter, inviting their codperation in an investigation,
signify their approval of the Graphic's plan and a profoundly
respectful appreciation of the spiritualistic protensions, This
revival of spiritnalism is probably due to the new phuse which
the spiritual manifestations have taken on: Muterialization,
In pluce of raps, tips, trumpet blowing, tying, levitations, pon-
derations, ete,, performed by or through the medium, we now
have the spirits appearing in propria persona, with bodies ap-
parently of fleshand blood, and nicely dressed insuch clothes
a5 thuy wore when they dwelt in the mortal coil.

Now these things seem to justify us in recurring to the
subject of spiritualism, and in improving the opportunity to
point out some things which Science has to do with it. And
to make the matter short, we will limit our remarks to the
ulleged physical phenomena, the movements or changes of
mntter, We leave ontof view, of course, the religions aspects
of spiritunlism ; and for its bearings on psychology and phy-
siology, we refer to what Faraday, Carpenter, Tyudall, and
others have written. Wae paint out, however, the evident fact
that spiritualism rests on the physical manifestations. Take
them away, and its bottom is knocked out pretty clean.

In the first pluce, then, we can find no words wherewith to
adequately express our sense of the magnitude of its importance
to Science if it be true.  Such words as profound, vast, stu-
pendous, would need to be strengthened a thousandfold to be
fitted for such a use. If true, it will become the one grand
event of the world’s history ; it will give an imperishable lus-
ter of glory to the nineteenth century. Its discoverer will
have no rival in renown, and his name will be written high
above uny other. For spiritualism involves a stultification of
what are considered the most certain and fundamental conclu.
sions of Science. It denies the conservation of matter and
foree ; it demands s reconstruction of our chemistry and phy-
sies, und even our mathematics. It professes to create matter
and foree out of nothing, and to snnihilste them when cre.
atod.  1If the pretensions of spirituslism have a rational founs
dation, no more important work has been offered to men of
Science than their verification. A realization of the dreams
of the dlizir wite, the philosopher’s stone, and the perpetual
motion is of loss importance to mankind than the verification
of spiritualism.

But some may say thut we exaggerate the pretensions of
spiritunlisgm, and that spiritoalists, in the ratio of their intel-
ligence, make claimg which aro modestand moderate ; wd per-
haps tho average min says that, although a great part of spir-
jtunlism 18 decoption und fmposture, yet thero is something
about it which is new and true.  To such we say that if there
is any truth io it, of interest to Scicnce, however small, it is
worth while to seck for it with great diligence and lubor; its

| tively know that thero was contained in spiritualism a scin-

| tilln of new fact sbout matter, though it wero as the ueedlo

tagious only in | in all the haystucks or as the gmin in all the sands of the |
ite attnck | ses, we would not discourage the smbitious man of Science n | at moderato mtes in provincial towns, both in Eugland and

Mr. Crookes, as the discoverer of thallium,
in Science, and he is now nobly
' employing his talent in the investigation of spiritaalism, if he
| find In it, positively, samothing now to Science.  He does not
noed to be told that, if he really discovers his psychic foarce
or any other unknown forco capable of acting on matter, all
the future sges will nume him with Galvani and Newton.
Finnlly, say we emphatically, if there be truth in spiritoal-
ism, In whole or in any part, let it be investigated.  Bor con.

| his scarch for it
has achieved & great eminencoe

(und honest, or they are o culpable framd,
Dr. Lionel Beale—~himself o seientist of no Im'nunhlnmhlu[
colobrity—anukes o strong point agaiost Tyndull in o rocont | they are chents und liars,  The mps and the muterinlization,
| the first und the last of the spirit exhibity, sro surely of the

corning such Investigations, In view of yery serious hsrm
which lieretofore has often boen caused by shallow and supor

flelul dallyings with the subject, wo thoughtfully snd woletun.
ly adyino thut no investigation is worthy of the name unloss
It in Inspired by the passionless common sense of Belonee,
Also temember this : The evidencs reqaired to establish o
fuot in proportioned to the improbability of the fact.

Wao oome now to what with many readors will be reckoned
the gist of the whole matter : How o investigate spiritasliso.
We nwine the plan which we are o propose, the sclentific me.
thod of investigating spiritualism, and we thos neme it, while
fooling the most oxalted respect for Selence snd knowing
that some will discover in it only what they call home

| BOnKo,

Theso two theories, snd these only, sre tonable regarding
mont of the spiritus] manifestations: They are rosl, and true,
The medivms in
thowo canes nre cithor the most worship-worthy of mortals, or

sort In question.  (And here we venture to suggest that If
wo tako wway from spiritnalism all the alleged phenomena
which belong to the sane category, slimost nothiog s left,)
Coneorning rups snd materislizations, there s o question
|or frund of no fraud; and this is a question of such o fun.
{dnmeonta] churmeter that the answer to it s conclusive of
the whole matter. It may seem to some that the case onght
{to be referred to the police detective ruther than to the
| man of Selence; and we are obliged to confess that u detec-
| tive's advice may be as good as ours. The methods of Sel.
ence are direet, logical, and on the shortest path to the truth
the man of Science always aims at the bull's eye. The me-
thod of the skilled and intelligent detective ls, without doubt,
identical with the seientific. Cases somewhat similar to that
of the fraud or no fraud of raps and materializations have often
come up for decision ; an allusion to some of these throws o
olear light on the present discussion. Our ancestors believed
in ghosts, and they fired stones and bullets 1o test their fuith.
The proceeding was scientific, but suited only to un age ruder
thun ours, We warn the over-zealous scientist that, although
u bullet could not harm & materialized spirit, no medinm or
his confedernte i bullet-proof. An action for murder or
munalaughtor would probably lie in a case wherein any ono
wis killed in n sclentific investigation of materialization. The
well known story of Fulton investigating the motive power
of u perpetusl motion by means of a hatchet is u fine illustra.
tion of the application of the principles of Science. Lamp
black, printer's ink, and green paint have been slyly smearcd
on the trumpets, ropes, etc., of the dark séancs, and the truth
was speedily declared in the unconscious ornamentation of the
medium's lips or hands.  And, best of all, strong lights have
been turned on to the supposed spirits performing tomfool
wries, and it was instantly manifest whether they were genuaine
or not. In all these cases it was a touch and & go, and the
“truth declared itself beyond any man’s cavil. Devices which
were so simple, and yet so sufficiens, were surely scientific,
and they indicate, and perhaps sufficiently describe, our no-
' tion of scientific investigation of one class of spiritual mani.
festations. But we add a few hints especially touching the
investigation of materinlizations. Let the tests be applied
direetly, if possible, to the materialized spiris, with the intent
to determine who or what it is. A dark lantern, or some
other applisnce for turning on light, is likely 1o be useful,
A lusso would be very serviceable in the hands of one skilled
in its use; it is said the Mexicans can lusso anything that
runs or stands. A little squirt gun loaded with o fow ounces
of ink, or oven the boy's blow-gun charged with Scoteh snuff,
might be available in eliciting truth where more protentions
instruments would fail. If the investigator, from doubts of
his skill or other reasons, prefers to discard all the apparatos
and appliances of art, let him, in the non-resisting spirit of a
| Quaker and in the name of Science, suddenly lay a strong
!md firm hand on the dress or the body of the spirit, and
!hmg on like a Tartar till the whole truth comes to relieve
| him,
f Werepeat: Ourscientific plan is simple, direet, conclusive,
| We commend it to Mr. Crookes and Colonel Oleott, and espe-
cially to all those whoare in the road which lewds to » faith
;which has lost its senses and is idiotic. To us, the Eddy
| materializations ure supremely puerile and silly ; they cannot
i appear differently until & scientific demonstration has shown
that they are not the chicane of the practised and disreputable
Eddy family. But the peace of society is disturbed, and
gomething must be done for quiet, or many good friends will
get 1o Bedlam. We carnestly hope that a sclentific invest
gation of materialization will be made speedily ; the investi.
gator will recvive oor most cordial thanks.  Weo have no
| hope of any good to come out of tho class of spiritual mani.
| fostations which we have been considering.  1tisa notable fact
that investigations so far have elicited absolutely nothing
which was of moment to physical Science, Spiritualism has
furnished striking illustrations to the expounders of mental
pathology, but to the humanitarian it has seemed o torrible

cul profession, and already soveral | discovery will suroly briog an abundant reward. If wo posi. | epidemnic, Tu fature times, it will probably be considered the

blot and the shame of the nineteenth century,

AMERICAN apples, says the London Grocer, nre now selling

Irclund.  The highly colored and well flavored Haldwin is
the commonest Kind us vet.  As usual, they come in barrels,
| without any kind of packing materials, and come, ss & rale,
in oxcellent condition. That apples should be sent severs)
thousand miles, and then be sold as cheaply as home-grown
fruit, is & noteworthy fact. At this rate of progress, fruit.
loss and cold regions will soon be supplied with the finest
fruits at a cost that places them within the reach of all
classos.

|
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FLOATING FIRE ENGINES,

W have herotofore ealled attontion to the value of floating
ongines for extinguishing fires, especially to eltios (e Now
York) hiaving a large proportion of water front to tho square
wile, Messrs, Morryweather & Sons, of London, Eng., have
boen very sucocssful in construoting these engines; and we
{llustrate, herewith, a vessel built for the Wear comminsioners
for protecting the shipping and docks of Sunderland and the
ndjacent ports from fire, Itis
intended, also, to use the en.
gine for pumping purposes in
general, such as for emptying
sunken vessels, supplying
ships with fresh water, eto,

The boat is built of iron, and
s 40 feet in length, with 9
feot 6 inches beam, It is pro-
pelled Ly a pair of indepen-
dent vertical engines, oach
working a sorew ; thisarrange-
ment being adopted in order
that the vessel may be steered
in and out amongst the ship-
ping. The draft is about 2
feet forward, and 2 feet G
inches aft; the fotal depth is
4 feet 9 inches. The vertical
engines are driven from the
same boiler as the steam fire
engine, and the speed averages
10 statute miles per hour; the
dinmeter of screws is 28 inches.

In the fore part of the vessel is a cabin with sleeping ac.
commodation for three or four firemen if necessary, and at the
after part is a large hose reel fixed longitudinally, which will
carry some thousands of feet of fire hose; there are in addition
capacious fresh water tanks—these are fixed under the seats
and platform, and are all connected, The steamn cylindars are
each 8% inches diameter, with 24 inch stroke; the pumps have
a similar stroke, and are 6} inches
diameter; the twisted bar motion, for
which the makers' engines are so well
known, is carried out in the above
float. This engine, when in full
work, is capable of discharging 1,100
gallons per minute through an open
hose when used for pumping purposes ;
it also pumps, when in action as a fire
engine, througha jet 13 inches diameter
to a horizontal distance of nearly 300
feet.  Arrangements are made whereby
two, four, six, or twelve jets may be
thrown adyantageously. The pump is
entirely of gun metal, and consists of
one solid casting weighing about 7
cwt. ; the valves have a clear unob-
structed waterway ; the pump buckets
are self-lubricating; and the valves
being beneath the barrels, there is no
fear of the latter being damaged by
grit, sand, or other foreign matter,
The valves, which are also of gun
metal, are faced with india rubber at.
tached with copper screw bolts. W may speak 2 word in
favor of 'this class of valve, when we state that engines of
this make in the royal dockyards, and in the serviee of the
Liverpool, the Manchester, and the Lopdon Brigades, have run
for 8 and 10 vears without & renews] of the facings. The
boiler is fitted with the Field tubes, Surrounding the outer
row of tabesis a water space, which js well stayed to the fire-
box. The boiler is fed by hand Pump, feed pump on engine
frame, arrangement for feeding direet from the main pump,
and also by a Giffard’sinjector. It is capable of raising steam
10 100 lbs. pressure within ten minutes from lighting the fire
and from cold water. Had é
Liverpool been provided with m

(o

puper (which was road before the Fronch Associntion for the
Adyvancoment of Scienco), as an lusteation, the manner in
which boats nroe always dreaggod along the towing paths by
It would be impossible, or at lonst very dig

long ropes.
trossing, to employ short ones. The length of the rope,
which alternately tightens or slackens by slow oscillntions,
Ling dn this cose the same effect ag indin rabber or other elas-
Mr. Marey's instruoment, by which these

tie matorinl

MERRYWEATHER'S FLOATING FIRE ENGINE.

facts were ascortained, is an elaborate and ingenious piece
of workmanghip.

THE CRYSTALLIZATION OF GLASS,

An engineer of a glass bottle manufactory at Blanzy, France,
recently substituted for the crucibles, ordinarily employed in
melting the glass, a large cistern furnace heated by gas. An
accident oceurring rendered it necessary to withdraw the
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CRYSTALLIZATION OF GLASS.

fire ; and on scraping the glass from the inclined portions, &
quantity of magnificent crystalline formations were found,
produced during the cooling of the vitreous contents. These
masses, a representation of one of which is given herewith,
were sent to M. Peligot for examination, and that scientist
has pronounced them different from env similar formations
yet noticed in glass furnaces. The crystals are entirely iso-
lated, and are not mixed with transparent glass. They are
prisms of from 06 to 0'9 inch in length. The explanation
given for the phenomenon is that the dentification is due to
a separation of the vitreous elements, which gives rise to a

such arrangements, says K-
gineering, to which we are
indebted for the illustration,

m e

«lul\}nitn'tullimm-, erystallizing in the midst of the residual
mnss, m'n Heems to be proved by nn analysis of the erys.
tuls, In which soda s nlmost entirely absent, and magnesium

present in largo proportion.  Wa oxtract the en i
B o oxtruct the engraving from

Y Compound Engines,
Nothing s more common than the removal of a pair of
ordinary

englnes  from
sreamor, their roplacement
with compound engines, and
o lnudation of the excellent
rosults obtained, which are
invarinbly attributed 1o the
fact that the steam does it
work in two eylinders instond
of one. Itis not often that
wa are favored with n means
of arriving at any really
valuable conclusion in such a
caso, beenuse some factor is
nlways nbhsent. A notable
exception is afforded by
the case of the steam-
ship Alexander, the pro-
perty of a firm whose
steamers trade between St
Petersburgh, Revel, Helsing-
fors, and Lubeck. She was
originally fitted with ordinary
engines of 80 nominal horse
power. Megsry, Crichton were instrncted to convert these

into compound engines, retaining as much of the old ma-

chinery as possible. Cylinders wholly new were of course
required. The old engines worked with 15 pounds steam,
and consumed 36 cubie feet of conl per hour, with a speed of
9 knots and 60 revolutions in regular work. The engines
were built by Earle Brothers, of Hull, fifteen years ago, and
the Alexander was also built by the same firm. The engines
were exceedingly trustworthy, and in
their long life have cost very little for
repairs.

A most important change was made
in the screw, the piteh being considera-
bly reduced. As to the results of the al-
teration,they may be briefly stated : With
a pressure four times as great as that
originally unsed, the engines make 90
revolutions per minute, and the boat
goes at 10 knots, with 20 cubic feet of
coal, per hour.

The boiler is so much smaller than the
old one, and so much less coal is re-
quired for a voyage, that the midship
bulkhead has been moved further aft,
and 5,000 cubic feet of cargo space have
been gained. The vibration, before ex-
cessive, has been greatly reduced.

The benefits thus gained will, by some
persons, be attributed to compounding.
They are really independent of that prin-
ciple, and better results would have been
got by the use of two simple cylinders,
new hoilers, high pressure and expansion, and 2 screw of
proper pitch. The change might have been effected by fit-
ting two liners into the old cylinders to reduce their diameter
sufficiently, and the surrounding space between the cylinder
and the liner could have been utilized as o steam or air jacket.

We understand that Messrs. Crighton are about to alter &
sister ship, the Nicolai, in the same way.— The Engineer.

NEW CLOTH-SINGEING MACHINE.
The annexed diagram exhibits the essential features of a
new muachine for singeing fabrics, recently invented in
France, by M. Blanche. It
is claimed to use but 141,

cubic feet of gas per hour in
singeing cloth 2 yards and 7
inches in width, thus effect-

heard of the total destruction

T

L

of the noble landing stage

we should probably not have /

Animals as Motor Powers,

M. Marey gives some obser
vations on the employment of
animals &8s motor powers. He
proves, by an instrument, that
the movement of animated
beings takes place by jerks,
whenoe result shocks, and
consequently s waste of labor
As an illostration of this
theory, M. Marey cites the ef.
fort necessary to draw a bur
den behind one.  If the noces.
pary force be transmitted by
means of & rigid or almost un

extensible strap, for instance, °/ !
of leather, the movement ix l
Jerky and more difficult than if U
it were transmitted by

an
elastic strap. It would, there / - k
fore be better to attach horses f :

10 the shafts with india rubber
graces. He also gives in the

BLANCHE'S MACHINE

ing an economy of some 40
per cent on the apparatus com-
monly used for this important
operation in textile manufac-
ture. The arrows indicate the
movement of the cloth. At
the left of the vertical stand.
ard isa strotcher, P. Ris a
brush which cleans the sarface
after the singeing, and at S is
an arrangement for governing
the folding. The burmer used
is shown enlarged in section.
und consists in air jot, C, and
n gas jet, B, which mingle at
the extremity of the conieal
tube,A.  The tubes for the gax
and compressed air are repre-
sented at D and E. The flame
from the burner may be ac
curately ndjusted, so that the
singeing may take place, after
dyeing, without any disen
gagement of smoke or odor.
Two men at the crank work
the machine with facility.

FOR SINGEING CLOTH,
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THE UNDERGROUND RAILWAY, NEW YORK 0ITY.
NUMNER V,

Continned from page ).

In our last Issue, page 371 we gave drawings of the
liar masonry tunnels of this great work, ospecially of
those portions which ocoupy the subsurface of the street
directly In front of the large edifice known as the Normal
College, on Fourth avenue, at its junction with 60th street
The sxcavation for the underground rallway begun directly
on the sidewalk in front of the maln stalrway entrunee of
the College, shown In our engraving, The cutting extonded
down to adepth of 33 feet below the ground surface, and 21
'..( below the foundation of the tower of the College. But
the angle of repose of the soil was not disturbed, and the
stability of the College bullding was therefore at no time
endangered, although, at the time, it appeared otherwise to
the unexperienced eyo.  The work was execated last July,
The suceessful mrryinx along the front of the College of so
t a work as this underground railway, the outer walls
of which at this point ocoupy n space of 78 feet In width,
while the foundations are 88 feet below the street surface, is
an example of the facility with which wuch works may be
wecuted in New York eity without danger to adjoining
puildings. In the case of the College building, no special
excavations wore required, not even the use of sheet plling
at the side of the excavations. Our main streets wro in
ral 80 broad and straight that anderground rallways may
e constructed under their surfaces without difficalty or in-
jury to adjoining property, Fear has been exprossed in
some quarters that the bullding of the Underground Rail-
way under our great thoroughfare of Broadway, which, it
will be remembered, was finally authorized by the Legisla-
tare in May last, might interfore with some of the adjacent
puildings: but all such objections are idle, in view of the
sucoessful completion of the present great underground rail-
way on Fourth avenue, where the works are much wider
und often deeper than will be required on the Broadway
line. The width of the Broadway Underground Railway
will not exceed 32 feet, whereas 78 feet is the width of the
work on Fourth avenue in front of the College. In our next
article, we shall give drawings and descriptions of the great
single arch masonry tunnel north of the Normal College.
The arch of this section of the underground railway is 68
feet in diameter, and is & remarkable work.

THE NORMAL COLLEGE, NEW YORK CITY.

The Normal College of Now York city, Fourth avenue and
§0th street, is one of the most enduring and splendid monu-
ments of the public school system of this country. Its pro.
portions are large, the building covering an entire block. It
possesses groat architeotural beanty, snd s fitted up and ar-

ranged in the most convenleut and handsome manner : and l the kind Io this country. Besides the regular oot of three

oloven hundrod fomale students dally assemble in the fine
conteal hall, before procoeding o the rooms allotted o the
different branches of study
gulation of the New York Board of Education that all female

It Is a wise and foreseeing re

tenchors, sppolnted 1o the public schools, most be grad ustes
of the Normal College
high standard of education and of personal charmoter Is s

By this means, an unguestionably

sured among those on whom the welfare of our next geners
tion primarily and chiefly depends, Admission 1o the Normal
College ean only be obtained by gradustiong from the publle
schools, in which, and also In the Normal College, the in
struction is given free of charg:

The edifice was completed for oceupaney on the Imt of
Soptember, 1878, The Institution Includes & tralning school
to afford practice to teachors

The course of study In the Normal College covers three
yoars, and embraces many hranches of instrootion.  President
Hunter, in & recont address, made the following remarks oon
cerning the eurricilum ;

“ Geology, minerslogy, odlogy, and physiology are taught
In outling, and without requiring home study,  The instroe
tion s glven in the form of lectares, and for the porpose of
onabling the young ladies, when appointed to the primary
schools, to become Intelligent tonchers.  In onder to lmpart
Instroetion, particularly on nataral objects, some sequain
tance with the elements and outlines of the natursl selonces
Is indispensable. Of course it would be absund to expect
profaund scholurship in all of these, or indeed in any of them,
in the short period of three years. It would take a whaole
1ifo to mnkea selentifie geologist,  Nor ean It be expected that
wo shall make profound Latin scholars ; but we can impart
such n knowloedge of this complotely Inflected lungunge ns
will make the gradustes much better teschors of reading,
spelling, and etymology. The study of Latin will increase
thoir vocabulary, and strengthen their powers of thinking.
We Intend to make the young ladies so perfoct In their Ger.
man that they can pass from us to the regular staff of the
grammar school, The English langusge, composition,
rhetorle, literature, and history shall reevive all the attention
thae their importance demands.  Language is so interwoven
with thought that the two are one und inseparable. They are
almost synonymous. In cultivating language, apart from its
intrinsle value, we are cultivating the highest faculties of
mind—comparison and judgment. Perhaps we have a little
more mathematics than may be necessary, and the Committee
on Normal College may deem it proper to cut it down; and
yet, young ladies, if you would have sound minds and habits
of logical reasoning, you must study mathematics.”

“The Normal College has more than fulfilled the expecta-
tions of its friends, By the testimony of experts and super-

yours, & post-graduste course, occupylog an sdditional year,
in In contemplation. Every precaution is taken to insure the
henlth of the stadenta.  Alr, exercise, frequent change, and
short recitations are among the menns taken 1o promote this
ol e college has an sttendance of over LU0 students,
from all parts of the city, and of all ereeds, classes and nation
alities, The number of gradustes this year,” says Harper's
Weekly, from whicli we select the engraving, ' In 184—abou

sufficient to supply the vacancies in our city schools

- - EO—
Effoet of Damp Alr on Coul,

M. Varrenstrass finds by recently condacted experiments
on this subject, that the loss In weight, due o & slow axids
thon and to the disengngement of gases which form the
richest part of the conl, may equal one third of the original
weight.  The heating power in such conl was lowered w0 47
per cent of ity former capacity. The same coul exposed o the
air, but In & closed recoptacle, did pot lose more than 235 per
cent of gas and 10 per cent of heating power. Bitaminous
conls alter most raphdly

This shows the dissd vantage of damp cellars and of leaving
conl uncovered for long periods and subject 10 bad westher
Judging from the Inrge loss incurred, it would seem much the
better e onomy to provide suitable r-"’pwlrs for the fuel, the
saving in the Iatter bwing suffickent to compensate for the
OXIT X pPenine

Tur manufacturers of fircarms in this country are as busy
Large orders from foreign govern.
ments are now being executed, Turkey Is haviog 600,000 of
the Peabody -Martini ritles made, Prussia lots of needle guns,
Russia 100,000 of Smith wnd Wesson's pistols, while Spain
calls for al} that can be made of the Winchester and other

as been in clover time

Lireech-loadems

A New Duevaixe Process. —M. Bergeron suggests that
deposits of sand and mud in harbors might be cleared away
by forcing into them the perforated ends of large tules
through which a powerfal stream of water s foreed. The
numerous currents would, he thinks, act upon the deposit in
the same manner as %o many underground springs, washing it
away so that the soil could be distributed by the flow of the
tides.

IT is sald in France that the quarriesof lithographic stone
in Bavaria are exhausted as regards the best kind, and that
the only fine stones are now obtained by the Paris lithograph.
ers from Bruniquel, Tam, and Garoone, in France. These
stones aro said to be well appreciated in the United Ststes
There are quarries of the same stone at Vigan, France, bat

intendents, it turns out the best scholars of any institution of

these are of un inferior description

‘ Fig. 13,-THE UNDERGROUND RAILWAY IN NEW YORK-THE NORMAL COLLEGE FRONTING THE WORK.
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APID ESTIMATION OF PHOSPHORIC AOID, .AO“m'yrommvwh\l suporphosplntes ; whether the produet contalng

1 attndl 1o tho cold 3086 geains of phosphate with § eublo
tiehes of hydroehlorlo nelid or woak nitrio neld, and filter it.

1 ke 0488 cabie inol of thin solution, add at first some cltric |

weld, thon ammonis In exeoss, and Tastly procipitate by o solu.
ot of ehloride of magnesinm, the lignid being muintained
ammoniacal,

The phosphorie neld deposits in the form of ammonio.mag-
nesian phosphinte,
mte it from the supernstant Hguid, wash it with smmonineal
wator, exhuust agaln, and finally dissolve the precipitate, by

moans of some dropw of nitrie noid, and estimate yolametrl. |

cally by monns of aootate of wenbim, kocardiog 1o M, Le
conti's process, to which I have made sevorml uxoful ndditions,

Mhanks 1o my now apparmias, the uaion of the two metheds | the Dost way to oop shafting in lne,  This bsan dmportant |, distanee of 5,000 milos
ix complete, and the quickness of the process Ix suol that, in |

Toss thin two hours, ton estimntions, at the least, ean bo mnde

e estimation of phosphoric ackd becomes ns cany ns that of |

altrogen by sodndime, while it is more general and not less
weoenmic

Suppese we hnve to aoalyze saperphosphiatos of Hime of
commerce.  The neoessity of distinguishing phosphoric acid
which is in the soluble state from that whiok is In the insola.
ble state requires two pamllel attacks, ono with, distilled
water and the other with woeak nitrie acid.  The operation is
always the same.
have just pointed out in the case of naturnl phosphates,

I will now deseribe the apparatus that has so muaeh expe |

dited the work, A glanee at thodrawing issufliclont to under.

Fig. 1

stand their arrangement and mode of action (Fig. 1). An ex-
hsustion is formed, equal 1o a very few inches of mercury, in
the globe, D, by the help of a small hand pump. The base
of the cone, A, covered with one or two disks of hlotting
paper, held in place by a ring fitting tightly by friction, works
ue o troe filtor, which nets under pressure,

I have adopted two forms of apparatus, one of platinam
and the other of gluss (Fig, 2). The fragility of the Iatter is

obyisted by means of the consolidation arm
fixes the exhausting tube,
The fucility which this method gives of multiplying esti-
mations has led me to define, experimentally, all the condi-
" tions which could affect the precipitation of the smmonio-
magnesian phosphate,  Among other results, I have discov-
orod n mesns of rendering the precipitation almost instanta-
neous.  To effect this, it is necessary to operate on & modeor-
ate quantity of phosphate, and to employ an exeess of chloride
of magnesiom.
pitation is slow, with more it is quicker, with an excess it is
immediate. After waiting a quarter of an hour, we may pro-

, M, which firmly

oed with the estimation of phosphoric aeid, only the filtra-

tion takes a little longer; after an hour the result is perfect.

An excess of cltrate of ammonia holds in solution very ap-
precisble quantities of smmonio-magnesian phosphate ; the
loss, however, which results from it i very slight.

Citrate of lime dissolves nearly three times more ammonio-
magnesian phosphate than citrate of ammonin,  The inter-
vention of 1 grain of lime has sufliced, in faot, to mise the
lows of phosphorie acid from 0083 to 04086 of o grain; but I
have ascertained that an excess of chloride of magnesium, o
eficacions in hastening the precipitation of the ammonio-
magnesisn phosphate, completely neutralizes the solvent ac-
tion of the citrates of lime snd smmonis, and confers on the
reaults both accurscy and concordanes

[ have studied the precipitation of phosphoric weld in the
presenice of Yuoe snd aluminum, separatsly at first, then
associsted with lime; and T huve srrived st the conclusion
Q_b:ll, h.‘ ke eping the quantities of eitric scid, of chloride of

magnesiom, and of smmonia, and of the total volume of tho |

liquid between certain limits which 1 point out, the process
is of irroproachable aceurney.

Whethier wo are working with vatural phosphites or with
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ferent from many othe " 4 wrafted
gulphuric neld or in froo from if; whether the proportions of ' n swoet apple sclon """:‘ |.r:;l?];m::mxﬂolmz"m "h
wluming, oxide of iron, and lime are great or small; the indi- | fruit was an T have sated, The frait, howsver, .“."' ot ":
eations of tho procoss aro always exact nud eoncordant, years deteriornted, nnd beonmo nltqmtimr nour l'ml of u poor
The method possossos the two charnctoristion of acouracy | quality.  Wonld not the st plan be to leave I nsn Jusus
[ and swiftness, and a degree of generality which renders it np- | pature, and not Attorapt to explain it by assuming & more
plieable in overy case which may interest physiology, indus- | wonderful condition of things? E
try, and agricnlture, M. . Ville, in Chamical News, Now York clty, 2

| = - o

By meuns of the exhausting filter 1 sepa i

:

Correspondence.

MHow to Line Shating,

7o the Kditor of the Selentific American:
\
I notiend In your tssne of November 28, J, FUs query ns 10

mattor, n# much waste ol power In

ing. Every one oporating long lines

onnsed by working i1 adjusted shafr. |

Our l.lxhlhon;;-;——
The annual report of the Lighthonse Boan) YK,
| The magnitude of the lighthouse system of the United
States may be infereed from the following funts;
| 1st. The const, from the 8t Croix river on the boun

of Maine to the Rio Grando on the Gulf of Mexien, Ineludos

l
|
|

|l The Pacific const hns o length of abont 1,500 miles.
. The great northern lakes, ahout 3,000 miles.
il The lnland rivers, of 700 miles, making a total of mope

of shafting should provide an adjusts | {00 10,000 miles
ing rod, ns shown in the engraving. |

The following table exhibits o = i %
A muy bon rdil of wood or a picce of | H% N Arnopes of WHEY MR

Weo work on each liguid soparately, as 1|

With & small quantity of chloride the preci-

gras pipe, of wufficient length to reach

fout of the floor; an offset plece, B, is
fisidd to the top of this rod, which car.
rios n right and loft hand screw, C;
two jows, D, travel upon this sorew,
one upon the vight and the other npon
the left hand thread, as shown, The
perow may be worked by a ¢ inch wire,
15, with a erank, F, at its lower end ; if
o giw pipo is used, the wire may pass
through the pipe, and the lower end of

ns o bearing. If the rod, A, is of
wood, three or four wire staples will
suflice a8 guides for the wire, as indi-

slides upon the rod, for the purpose of
onsy ndjustment to the sights of the
lovoling instrument,

Now it will of course be apparent to
every one that, whenever seversl sizes
of shafting ocenr in the same line,
this adjusting rod will always give the

to plant the loveling instrument in a
position to command s view of the tar-
got when suspended from each of the
poveral bearings of a line of shalting,
In order to adjust the lovel of a line
with the utmost expedition and ae-
An engineer's tripod and level is of course the best

CUracy.
instrument for this purpose, but, when this is not at hand,
an ordinary builder’s level may be used: the longer it is, the

better. Fix a temporary sight at end of the level; a piece
of tin (with a small pin hole) next the eyve, and a piece of tin
| or thin wood with a large hole ai the farther end, witha
| vertical and a horizontal thread stretched across the hole,
with their point of intersection the same distance above the
level as the hole in the eye piece. The level may be used
upon a level stand or table, some five feet from the floor

To adjust u line of shafting laterally, the adjusting rod
must of course be used horizontally in connection with o
strong line, stretched as tant as possible, at such distance
from the shafting as to need nearly the fall length of the
rod to reach it. The reason for placing the line at such a
distance from the shaft is to prevent the difference in level
between the line and the shaft from materially impairing the
truth of the result. If the line is very long, it will sag so
{ much that & plumb line suspended from the measuring point
i of the target or rod may be necessary for perfect accuracy.
|  The jaws, D, should be so formed that they may be ap-
}plinl to the inside of boxes. Pivot boxes are now so gen-
erally used, howeyer, that this application of the rod is not
S0 COIMON. F. G. WooDpwakD,

! Curfons Apples,
To the Editor of the Scientific American :

from the shaft, O, 1o within about four |

the serew, C, enter the top of the pipe

eatod, A target,G, with a clamp screw, |

exact central distance, O, of the shaft |
from the target; hence we have only |

accomplished in ald of navigation along theso standand Nines
by far longer than those of any other nation in the world:

Lighthouses and lghted beacons, 608; lighthouses and
lighted bescons finishied and lighted during the your ending
July 1, 1874, 25; lightships in position, 21; fog ;I;(nuln ofw
rated by steam or hot air engines, 40; day or unlighted
beacons, 346; buoys In position, 2,805,

The board do not deem it expodiont toattempt to introdue
the electrie light, or that of gas, on nccountof the compluxity
and cost of the apparatas, It is their intention, howsver, fo
adopt any improvements in the lamps, of the importanes of
which they nre assured by the results of photometrie experi.
ment.

The recent introduction of an improved wick has increased
the capacity of their lnmps of the first order to the amount of «
hundred candles,  This, however, is at a proportionstely in-
creased expenss, on ncconnt of the oil consumed.

A< 1o fog signals; the const of no other country s so sub-
jeet 1o fogs as that of some purts of the United States, On
this account, fog signals in many places are almost a8 neces-
sary as lighthouses. But abundant experience hos shown
that a sound of sufficiont magnitnde to become an efficient
aid to navigation can only be produced by a large amount of
power derived from steam or heated air and applied by means
of complex machinery, expensive in first cost and in con-
| tinued maintenance. Improvements are about to be intro-
duced in regard to the fog signals, which, while they will
greatly increase the range to which the sound may be heard.
will of neecessity increase the cost of their maintenance.

The New Laboratory at Oxford.

The building consists principally of three floors, und is sur-
mounted by o tower of fifty-nine feot in hight, and contains
twenty-six large rooms and numerous apartments, csch spe.
cially adapted and devoted to experiments in certain depart.
ments of physical science, In the maguetic room is placed
the great electro.dynamometer of the British Association.
l’!’he room used for the experiments in heat at present con-
| tains an apparatus devised by Professor Maxwell for deter
; mining the viscosity of air. The galvanic battery is connected
| by properly insulated wires with the lecture room and other
x portions of the buillding. The battery which will be em-
| ployed is, of course, confined in a room fitted expressly there.
[ to, and is of the style known as Sir William Thomson's tray
| battery.  The lecture room will afford accommodation for
| about one hundred and eighty students, the seats for the class
| rising st an angle of abont thirty degrees, and three doors
| providing sufficient means of egress for the audience. In the
| room allotted to experiments in electricity of high tension, an
| apparatus contrived by Mr. Latimer Clark has been intro.
duced, for the purpose of keeping the air of the room dry.
This consists of a heated copper roller, over which passes an
endless band of flannel. The roller is heated by means of gas
lights within it, by which, being constantly burning, every
part of the flanoel becomes hot. The vapor which arises from
the heated flannel is carried off by the current of air which
supplies the burners inside the roller. The fannel, when
thus dried and cooled, passes into the open air of the room,
where it again alsorbs moisture,and thus the air of the room
becomes so dry that the olectrical instruments are preserved

Your correspondent Fletcher Williams, in his attempted | in a highly insulating condition. The olectricity passes from
! explanntion of the enrions apple mystery, advances a novel | the eloctrical machine to the table in the lecture room by in.
| theory which, I think, will interest pomologists. | sulated wires connectod with the prime conductor of the ma
This is the first time 1 have ever heard that sweet apples | chine. The highest room in the building ocenpies the upper
| were sour when unripe, or sour apples sweet in a green state ; | portion of the tower, In this room will be placed n Bunsen's
and I cannot fully understand which was the * abnormal | water-pump, the water from which will thus have s vertical
growth ” he speaks of.  Was it the sweet or sour part of the | fall of considerably more thun ffty fect. This pump will be
apple? T know sll about that tree of Dr. Ely’s, in Monson, | used to exhaust a large receiver, from which pipes will com.
having myself picked many bushels of frait from it, each of | municate with the different rooms; so that, if it be desired

the apples being partly sour and partly sweet.  As you ob- | to exhaust the air from any vessel, it will only be necessary

serve: “ The sweet was very sweet, and the sour very sour.”
The flavor of each was excellent, and the apple well devel-

oped and fally grown. The color of the sweet part was a

| For a more porfect exhanstion, the Sprengel or other air pump

to connect it with one of these pipes, and turn on & .vacuum.

can be employed, On the top of the tower will be fixed »

bright lemon, and of the like the Rhode | wooden mast, carrying a pointed metal rodd, for the purpose

SOur part a areen

Isisnd greening. 1 have kept many specimens until they | of collecting atmospheric electricity,
decayed, no change different from auy other apple appearing. | -
There was no ““ suture " betwesn the sweet and sour parts Dr. A Wryster Buyry, medical officer of health to the

in color, which was ususlly in &
straight line and vory marked. One part of tho spple was no
more fully developed thun the other.

Probably vour correspondent never saw such apples, rod

other than the difference

county of Devon, Eng., has made & series of experiments
| which show that water containing organic substances is puri-

fied by running through iron pipes,

his explanation has ay litte to do with the case mentioned ns
it has in explaining why some spples are red and others green
; Dr. Ely grafted the tree him.
i self, und was not aware that the process was in any way dif. |

in color, when both are l"l'ln

| whose pits the smallest number of workmen shall bave been

A¢ an inducement to provide safety precautions, & reward
of $2,000 is 10 be given to that colliery owner in Belglum in

Kkilled by explosions in the ton years ending in 1885
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PENDULUM GOVERNORS

3 Nuwnber | 3
The essentinl featores of the ordinary pendulum governos
consist of » vertieal spindle, which Is made to revolye by

sultable connections with the mnchine which it is to re wilute
the spindle earrying, on opposite sldes
which heavy welghts are attmehed, forming revolving pendi
Tums, which vary thely positions at differont sped
control the muaehin Such

winl

L ROVETNOr Is represented o
Mg, 1 A B being the revolving pindl C D, the ball
ttached to the spindle by the mxds, B G D G, forming the

P nduluoms, which, as they assame different :

position TR
the collur, K, moving up or down the pludle, belng con
pooted to this collar by the rods, G I K, G, HK A laver

pot shown In the engraving, s ordinnelly nttnehed to the collar
K, and thus aperates mechanism which regulates the P
of the prime mover to which the governor s connected, 1he

pubject of steam engine governors s treated In ne

rly overy
3

work on the o engine, and In numerous elementary
troatises on naturml |-l||ln~.l-)|\ rules belnge esiven for pro

portioning the parts In general, howover, these ruli

A palr of arm o

being founded on theoretical considerntions which do not

obtain in practice, nre

of very littlo value in designing goy
rmors In works where the subject ix presented in detall

the reasoning Is often too abstruse for the genernl ronder

and wo propose, in these articles, to give the principnl facts

connected with the theory and construction of pendalum

governors, in as simple a manner as possible

\ revolving pendulum, such as s shown in F

. 1, assume

different positions I mude to rotate st difforent speeds and

supposing that there is no friotion in the joints of ;the rods,

rection for the hight, will be found In anothe ' t of thi
papor

Referring 1 ! i I I ho 11 ) o
ent the ithon I \ he
the proper ) th tl |
e the position hieh the ' nonle }
lntor Is effected, und the apper dotted i he | ; "
remponding to th restest slowing effect 'he | ons of
the balls corrospond to different speeds of e "ot
e, and consoquently to luctuntions of s " I '

which gives motion to the spiondle Nuppose, for instance

thut some work is suddenly removed from the engine; it will

commence to run faster, and must inerease its speed consid
erably befors the governor ean effect the regulation, sines the
required position of the balls corresponds 1o an increased
speed A sudden incresse of work ipon the engine pro
duces 0« rary effect, the eng o belt lowed down con
siderubly below Its proper speed before the necessary regula
tion ean be pnde Al thst wh overnor can do, then

nnder great varintions of load in the engine, I8 to ke p check
ing and ineressing t ich will continually vary in

rtion

inverse pr

Fhis difficalty is partially
obviated, in many forms of governor, by armanging the con
trolling mechanism so that a slight change in the position of
the balls will produce a consierable movement of the regu
lator. The genernl iden is shown in Fig. 2. where the ball
arms are not jointed to the center of the -ivm-ll-: and are
connected to the reguiating collar, K, by direet levers, which
are very short in comparison with the length of the awrms
ln estimating the hight of the balls of such governor, it is
to be measured from E, where the cepter lines of the ball
Arms= [".uduu d eut the center of the -'-m«”'

An inspection of the table of hights will show that, where

| & governor I8 ran ut » high number of revolutions, consideras.

ble variation in the speed only affects the hight in s slight

degree. Hence, in nddition to a direct and effective connec-

| tion, it is generally n good plan to give the governor a high

| and thi
| that given in the table,

and no other resistance to be overcomae exeept the welght of |

its parts, the position assumed depends entirely upon the |

number of revolutions in a given time, no matter what may
be the weight of the balls. In Fig. 1, the distance, F G, or
the vertical hight of the point, G, above the centers of the
balls, is commonly enlled the hight of the pendulum; and a
revolving pendolum, under the conditions supposed above,
mukes just half as many revolutions in a given thne ns a
common pendulum of the same hight makes vibrations,
Thus, if the hight, ' G, were 301 4 inches, a common pen.
dulum of the same hight would make ubout 60 vibrations in
s minute, and the revolving pendulum would make 30 revo.
lutions in the same time.  In general, the hight of a revol.
ving pendulmm in inches, when overcoming no resistunce but
that of its own weight, is equnl to 85,208 divided Dby
11, for
w of revolutions Peer minute Is 100,
10,000, or about #i

the square of number of revolutions per minute,
instance, the numl
the highl will be 85,208 divided h_\

inches,

2 with

-“Yh"!]_\ ~]~~'.x1ill|L’, the hight of u |wu«|ul||||| revolvi
out resistance is slightly altered by the weight and centrifogul
foree of the connecting arms; but as governors are usaally
vonstructed. the weight of these parts is xo small, in compari-
on with the weight of the balls, thut the correction Is un
nnp--rmm in practice.

Below are given the hights, caleulsted by the foregoing

mle, for different speeds

L . Hight La

10 275 04640
<0 J00
40 G400
40 00
o0 150
) 500
70 N0
: B0

N OO

00 o784

o0 L A

NOu 0O

Hh0 O NT

000 004847

L0 003001

200 1000 0591

A simple inspection of this 1able will suthce to show that
I conditions under which these hights were calculated, do
not oceur in practice, For instance, it is not unususl to run a
governor ut a wpoed of 250 revolutions a minute; but our
readers must have observed that in such a case the vertical
of bualls to point of
ubout the hight

(ll',-tunm- Irom center suspension i

wwauvs wore than "'h af sn doch, which i

given by the tuble The renson for thi wd the proper oor

[ multiply the quantity 0 obtained by the number in the pre

speed

A steam engine governor, when connected with the regu-
lator, encounters some resistance in ochanging its position,
resistance Keeps the balls at o greater hight than
For the purpose of obtaining a con
siderably greater hight of balls, when running at o high rate
of speed, mnny governors have welghts or springs attached
to them. "The most prominent governors of this form are
Porter’s, in which a heavy weight revolving on the spindle

attached to the balls by rods, and Pickering's, in which the
balls are attached to the spindle by stiff springs: but our
readers must have noticed weights on many ordinary gov.
ernors, connected with the spindles by levers, The general

principle of ull these arrangements is represented in Fig. 3,

which is an illustration of the simplest form of Porter gov

ornot e welght, E. is connected to the governor balls by
rods. B C.ED, of the same length as the ball e CF
DI In sach an arrangement, if there is n or resistance
than that of the weight of the parts, the hight of the balls
correspomding to y speed of overnor, can be found «

follows
Add twice the weight on the spindle to the welght of both

balls, and divide that sum by the weight of both balls

ceding wable

For example, suppose that the weight of the two balls is
100 pounds, aud the weight on the spindlo is 500 pounds, the |
hight corresponding to auy given speed is 11 times the hight
in the table, It is evident from this that such & governor |

i much more

uncountered, xince the position of the balls ehnnges wind hlh\'nllll".

more rapldly withu given variation of poend

[ ites produced during storms.

onsitive than one in which no resistance is | nleohol

Hlectiriceal Countrios,

Cortaln interesting phenomens have recently been noticed

by the Hayden Expedition In the mountains of Colorado,

howlin the high electrieal state of the elevated position
knowr Station 9. Uneon !,‘L_.,, Peak ,g““,;_: the passege
of torn Athough the indicstions of the change in the

vouther could be seen st distance, the eleetricity ot the

point of observation did not become plentiful anti] & chnrnc

terintic bugzlng was heard Paluful sensations followed, und
b the ek of the head snd st the elbows & sk rp prickin
like thut of needles or a sharp knife, was folt By this tin
the party me to the conclnsiou that the vere standing o
LN eTOn round IMose standing on the very summit of

the pesk and wlong the sharp ridges leading from it « e
rivnesd the OVoerest

hocks. Aftar boating n hasty retrest
and remaining on the sides of the mountain to continus ob
orvations, It was noticed that safter each discharge or flash of
lghtning » sliort rest ensued untll s sufficient quantity of

vlectricity had sgnin accumulated Those nenrest tl

truck would feel n heavy shock pass thro wgh them
e phenomens were noticed during three days of

! ton A\t many places the rocks were glazged wl
viectr rent had passed. The formation of tubes i
from the same cause well known

\ Frénch meteorologist, M. Fournet, ha

vould be an Interesting question for Science to determis
whether certain countries or regions are in gher vlecty
condition than others, and whether metoorological reactions
do not result from the bation of t} tvisdt
Similar phenomena to d above have been noted

upon the elevated plateaus of Mexico, and nearly

ngo Volney recorded remarkable nolses occurring during thun
derstorms in the neighborfood of Philadelphia. In South

Americs, at Popayan, provines of Granada, Boussingnult sxy

that thunder is heard every day

1 pt

f the Andine

vors similar effects, and it is said that in the Chilisr

The extreme dr

the appearance of -[tt\?k~ !lfs] ing from clouds to soi
mon. Dr. Livingstone notes that during the spring, a
of great (lr.\ ness, the African deserts are

north wind so highly charged w

in localities rapl N 1 Tve .
tained with great trouble. It stated that during storms of
exceeding violenes the conductors become charged almost 1«
melting. Professor Loomis has observed abundant «lect "
in the atmosphere about New York city dur _
winter. We have repeatedly remarked ety
condition of the hair on cold ni hs ey
act of walking on a soft carpet in & heated room will cause
erackling sound under the foot

From all the various examples which have been collected

this curious condition, it would appear that the sbundant pres
ence of electricity Is not due necessarily to heat of the season,
since in this country it is never more strongly manifested than
ufter o cold northwest wind; nor are indications in any other
region more elear than in the dry and icy air of Siberia It

would appear that reservoirs of el

widely separnted parts of the globe
cordance with the opinions of Fournet, Maury, and Admiml
Fitzroy, that the ordinary winds are in relation with thes
great electriesl sources, further and more extended observa
tions upon them would be in the interest of meteorological
If, fox r\:\m]vh', the n,'!-'-'!l‘it"l(}‘ of each great atn

Progress

pheric current, tropical or polar, is regularly po
tive, it may be, as Fitzroy suggests, believed that

» moment when

of weather which supervene, at

cal current succeeds the other, have on & small scale a certain

nnulogy to the chunging of the trude winds. F

t Ten

upon a natural relation of these phenomena with the meteor
These views

are, however,

mauinly conjectural, 5o that there remainsa large field for defi

nite research

s 4

Hertorm Needed at the Patent Office,

Unless there 18 an ¢ n:‘[)' and decided ¢ hnn,;- in the p:a"!:‘ .
of the Patent Office in its treatment of inventors, the inst
tution will lose its character for usefuloess The annual
peport shows the enormous number of 7,500 applications for
while probably ss many more

We Y;.-;»-- that

patents rejected last vear

1

were delaved and their claims emasculated

the rejected applicants will all write to their members of

Congress in complaint, and ask for official enguiry The

matter up. JThe Tecknologist

press is beginning to take the
Sy Commissioner Thacher will most promote the wel
furo of the Patent Office, and the rights of inventors, by put-
ting his foot firmly down upon this uncalled-for practice of

tanding in the lght of inventors, instead of giving to their

applications  the full, fair, and impartial ration to
which. in law, justles, and equity, they are entitled
—t®

Hlood Coloring Matter Free From Iron.

MM, Paguelin and Jolly announce that llx»‘) have ob
talned the hematic pigment in s state of perfect purity
and freo from lron, Hematosine, as it is termed, burns
without ash, similar to resinous substences. It is in-
goluble in pure water, and dissolves in small proportion
in ammoniacal water, to whioh it gives a light yellow
tinge. It is altered by potash and caustic sods solutions, to
which it gives s brown color, and Is lightly soluble In
The solvents of hematosine are ether, chloraform,
and bisulphide of carbon, With these bodles the

wouk solution v smber.colored ;: when concentrated, red

i
}

e e ——p
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Scientific Amevican,

© IMPROVED SPIKE EXTRACTOR.

The objoct of this invention Iy to remove railway spikes,
beavy nails, or similar fastenings from wood, quickly and
without bonding the iron, so that the spike or nail can be
used again without siraightening, The arrangement of the
dovice Is also such that the oxtraction is easily accomplished,
oven when the spike is hondless,

The arms of the grapple, A, may be hinged, or arranged to
spring together, as xhown in our illusteation, The sharp
corner ends of the jrws are driven into the wood on each side
of the spike, and then, if hinged, further compressed by the
bocket, B.  The head of the grapple puses through a notch
nto & tube, C, which last is swiveled to the lower extremity

of the screw, D. By turnmgthe]latter, .he [grapple and
sith it the spike—under the head of which the jaws catch—
are lifted. The jaws have sharp cutting edges, which, when
they are forced together, bite into the nail, so that a good
purchase is gained on the latter, whether it has a head or not.
A stont standard is provided, supporting the appuratus.
The device seems to be an efficient and useful invention, and
doubtless will meet a favorable reception from railway build-
ers and others having occasion for its use.

Patented throngh the Scientific American Patent Agency,
September 20, 1874.  For further information, address the
inventor, Mr. William Devine, Brownsyille, Cameron county,
Texas.
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THE ERICSSON PNEUMATIC TORPEDO.

Through the courtesy of theinventor, Captain John Ericsson,
of Monitor fame, we have been favored with sketches of the
craft, from which the sccompanying illustration hus been
prepared.

The body of the torpedo consists of a box of thin steel
plates, 8 feet 6 inches long, 30 inches deep, and 20 inches
wide. The explosive is placed at the bow. During the ex-
periments a block of wood 27 inches long represented the
containing vessel. A tapering block 18 inches long and
secured to the rear of the box forms the stern, immediately
aft of which are the propellers. These are of the two-bladed
type, 3 feet 2 inches in diameter, with a pitch of 5 feet,
Both revolve around a common center, yet in opposite direc-
tions, a necessary condition, since the powerful rotary
movement of a single screw
would cause the small hull
to keel and probably revolve,
unless retuined in a vertical
position by the ingenious ex-
pedient of causing the rotary
tendency of one propeller to
counteract that of the other.
The displacement is greater
than might be supposed, con.
sidering the small dimensions
of the body, 2,000 pounds
being barely sufficient to bal-
ance the weight of the whole
Appsratus,

The motive power is a small

comprossod air and the spring tension, and it is set in motion
by ndmitting more or less air into the cable, thereby opening,
moro or loss, o smnll connecting valve,

The submorsion ix regulated by two horizontal rudders
turning on n teanaverse axle, which projects from each side
near the bow,  These wings or radders are so contrived and
governod that they keep the torpedo st o depth of from 7 feet
to 12 foot below the surface, und are provided with antomatic
devieos, so that the lnttor limit cannot he exceeded,  In order
to note the course of eraft, o lght steel mast s secured to the
deck,  This i 12 feet In length and terminates aboyve in o
wooden ball, the forwned gide of whicl is puinted sea greon,
#0 18 nob to be pereeptible to the enemy, and the renr white,
50 08 1o bo easily distinguished above the water by those dis.
puatching the tworpedo.  Openings nre made in the engine com-
purtmoent, through which the water enters, complotely filling
the interior space,  The machinery is made of bronze with
boxwood bearings, so that the water serves us u lubricant
to overy portion, thus doing away with stufling boxes at the
ruddory, and, besides, avoiding any danger of the mechan-
ism falling to operate through rust or neglect to oil.

To the engine power of the torpedo, no precise limit can boe
sot,  The whole foree of the heavy engines of the torpedo
boat, from which the weapon is dispatehed, may be used to
compross alr up to almost any desired point. Captain Ericsson
informs us that, small  wsthe eraft is, it towed a scow,
forty foet long by fourteen bewm and drawing two feet of

sorews, it seoms probable that the machine would make light
work of plereing ordinary torpedo netting, or at any rate the
explosion of its henvy chnrge of 400 pounds of nitro-glyecerin,
at such a short distanco from a vessel as the length of her
lower booms, would be sufficient to accomplish its purpose.
Of vonrse the torpedo hull is destroyed by the explosion but
this would be o trivinl loss in exchange for the total wreck
of an enemy's man-of-war,  The cable, however, remains
uninjured, for it necessurily becomes detached and may be
readily hauled in,

Our illustration represents the mode of launching the
torpedo from the deck of the vessel. To this end the appa-
ratus is hoisted up on swinging davits, the arms of which are
previously turned over the deck. When lifted clear of the
rail, the torpedo is carried ontboard by revolving the davits,
by bars inserted in the sockets in the broad portion of the
duvits, ns shown. Nothing remains but to lower the machine
into the water by the fulls, The whole operation, we are
informed, is accomplished in one minute.

A series of trinls with the Ericsson pneumatic torpedo has
lntely been conducted on board the Intrepid, Commander
AL P, Cooke, U, 8. N, commanding, which has demonstrated
the invention to possess u remaorkable degree of efficiency.
If further experiments, soon to be instituted from another
torpedo boat, the Nina, prove, with the slightly modified
steering gear, as successful as the initial tests a'ove referred
to, we may fairly conclude that that long-sought weapon,
a reliable fish torpedo, hns at length been devised.  As to the
probable result upon naval warfare, it is anly possible to sur-
mise. Aguinst the attack of the torpedo, there is practically
no defense, for its approach cannot be seen.  Armor plating,
even did it extend to the keel, would prove no shield, and
the Inflexible’s one hundréd and twenty watertight compart-
ments, which the English constructors hope will render her
proof against such attacks, would fare badly under the te:n-
ble effects of 1,200 pounds of gun cotton, with which Captain
Ericsson says he couldbreak any ironelad completely in two.
We do not doubt but that the same ingenuity which can
devise a weapon of offense is equally competent to provide &
means of defense, at least such has been the experience of
the past, as evidenced by the almost uniform progress in
guns on one hand and armor on the other: but what de.
fense save that of giving an enemy the widest berth pos-
sible, and fighting at enormously long range, is likely to prove

efficacious, we are ut a loss to conjecture.

double exlinder oncillating en-
gine driven by compressed air,
which is transmitted through
a tubular cable, connected just
abaft the stern, as shown in
our engraving. The air pres-
sure also governs an equipoise
rudder, seeared under the bot-
tom and near the bow, The
steering 18 effected by apply-
ing the forceof the air against
the tiller on one side, counter-
acted by the tension of a spring
on the opposite side. The se.
tion of the spparatus is such ax
to be wholly independent of
¢he differontinl force of the

water, without trouble. Driven at a high velocity by its Jarge |
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COPPEN'S IMPROVED TRANSPLANTER.

This in an ingenious nerungement of o doublebladed
trowel, the object of which v w remove plants from the
ground wnd set them in another place without destroying the
soll nround the yoots,

The outer blade, A, has a curved shank, and n tong which
enters nnd ix kecured to the handle, B, The shunk of the foner
blnde, €, b8 enrved to fit upon the foner side of the shank of
the outside blnde, and is pivoted thereto, ot iy extremity, by

: /“
iy /\\'

i
{

ascrew.  [Tpon the middle part of the outershank is formed
a bend to receive the tong, which, on the inner shank, sup-
ports the handle, D,

In using the device, the blades are brought together, and
thus thrust into the ground at one side of the plant, as shown
in our illustrution. The handles, B and D, are next operated
to force one or the other of the blades around the roots,
bringing the two directly opposite each other (see dotted
lines). ‘The instrument is then raised from the ground,
taking the plant with it, and holding the soil undisturbed.
The plant may easily be set in the desired place, the blades
turned back to their former position, and the implement re-
moved. By taking off the movable blade, the device may be
converted into an ordinary garden trowel.

Patented throngh the Scientific American Patent Ageney,
October 27, 1874. For further particulars regarding sale of
rights, address the inventor, Mr. George E. Coppen, P. 0.
Box 686, Evansville, Ind.

Eleetric Rallway Whistles.

The French have lately introduced a system by which a
stationary electric battery is made subservient to blow the
whistle of an approaching locomotive, in case the road is not
clear, without the engineer having to give any attention to it.
Such an arrangement is, of course, exceedx.ng!y valuable at
night, and especially during & fog, when signals cannot be

: § is the reverse of the system intro-
e St s diganee, duced on the Hudson river rail-
road, by which every approach-
ing locomotive sets a stationary
electro-magnetic alarm bell at
the depot in motion. In the
French system referred to, the
obstruction at the depot starts
the steam whistle on every ajp-
proaching locomotive when the
train is still far enough away
to slacken speed and stop. It
has now been in uninterrupted
operation on the line of the
Northern Company of France
for some time, and has been
found practically successful in
use, regularly informing the en-
ginecer whether the way is clear
or not. The signal tender turnsa
disk and sends an electric cur-
rent in the direction of the com-
ing train to a bar placed between
the rails; when the engine reach-
es the spot, a motal brush, placed
botween the wheels, sweeps the
bar, the current passes to the
engine, and, by means of an elec:
tro-mugnot, presses upon a lever
which opens the steam whistle,

THE ERICSSON PNEUMATIC TORPEDO.

thus making it blow automati-
cally. The rapidity with which

tho danger signal can be sent
appears to be much in Its favor,

e T 2t A
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THE YUCCAS.

Much might be written, und that to good purpose, on the
statoly effects to be obtained by the Judicious planting of
yuceas of different kinds in garden scenory. It is impossible
to overlook their beauty, even whon plunl‘«l singly or in for-
mal lines; but if arranged in bold groups and masses, they
are unsurpassed as Howering and foliage plants for outdoor do-
comtion. Their great panicles of pearly white, bell-shnped blos.
soms contrast %o woll with bright green conifers and low-grow-
Ing shrubs of less distinet contour that all through the summeor
and autumn it is possiblo to form charming pictures by mass.
ing thom cither on the murging Y
of shrubberies or in sheltored
nooks on the lawn and pleasuro
grounds.  These plants are sim-
ply invaluable if properly used
in forming picturesque groups
and clumps, instead of being, uy
js too often the easo, dotted In-
diseriminately here and  thers
on turl in unmeaning regularity,
It has often been said that tho
hollyhock is the only decorntive
flowering plant of any import-
ance to the landseape gardener,
But the yuccas are even more
stately, however; and they are
permanent in charactor, being
quite as ornamental in winter ns
in summer. They succeed near-
Iy equally well in any soil, but
a deep, rich, well drained loam
is preferable; and they makoe
finer specimens, if sheltered from
rough, cold winds, than they
would do if more exposed. The
flowers of all the species (and
these are more numerous thun
muny imuagine) closely resemblo
each other, being mostly of ivory-
like whiteness within, the backs
of the thick, wax-like sogments
being more or less tinted with
purple. Much may be made of
yuccas by associating them in
waell nrranged masses along with
other distinet and gracefully hab.
ited plants, such as the pampas
grass, arundo conspioua, hardy
bamboos, dwarf fun palms, and
o score of other valuable decoru-
tive plants too seldom seen in
~ our gardens.

Our engraving shows how a
shrubbery recess may be made a
charming picture by the use of
yuccas alone; and it is in posi.
tions such as these that the flow-
urs show to the best advantage.
The kinds here shown are y, fila.
mentosa on the left, a Kind which
bears rather lax but graceful
spikes of flowers. The central
specimen is y. aloiolia, w form
generally met with in cool con-
servatories, although perfectly
hardy in sheltered positions ; and
it is o rather curious fuct that
the variegated form of this plant
is found to resist cold better than the normal kind. Both,
however, make noble plants. The right-hand figure repre-
sents the common Adam’s needle (y. gloriosa), one of the
most robust of all the species; and associated with it is the
free and vigorous y. reourea. These last rarely fail to flower
every year— The Garden.

The Diamond Drill.

The dismond drill is now extensively used in preliminary
wining, to ascertain the exact location and thickness of ore
or coal at given points. It is not uncommon to bore into tho
sides of hills or mountains for hundreds of feet with a 2
inch dinmond drill of tubular form. By this means solid
cores or specimens of the borings can  be had.  Conglo-
merate rock cores, 12 feet in length, in ono piece, have thus
been obtained.

o

The Yarn Congress,

The second session of the Congross, held first at Vienna
last year, to establish a uniform system of numbering yarn,
has recently concluded at Brussels ‘

It was unanimously admitted that all textilo fibers ,-tlhtnlhl
Lo numbered upon one universal systei ; that the metric sy»
tem js gradually becoming generally employed for u‘.q,‘-).',
und measures, and that it is the only one that is admissible
in the reform sought for by this commission ; that, although
it would be possible to adopt one perimeter {::r all classes of
threads, it is advisable to take Into consideration established
customs, and the difficulties that would have to be overconie
in introduciog o great a change ; and considering that there
is no resl necessity for fixing in an absolute manner the roel
perimeters for each class of threads, and, moreover, that the
porimeter of the Eogligh reel for cotton of 187 nu-l.c-m‘(u
yards) is that which offers the best chances of bringing Eng
land to admit the motrio system, It I therefore docided :

{. That the internutionsl numbering of threads shull be

basod on the motrie system. :
2 'l'(;w pumber of the thresds shall be determined Yy the

number of moters (moter 8
gramme, (15°48 graluy)
3. The length of the skein admitted for all Kinds of threads

15 fixed at 1,000 moters (1,100 yurdn), with docimal nubdi
vislons, 3

28 feot) of thread contained in :t'

4 Any wystom of reoling, provided that |t Kives 1,000
moters of thrond per skoln, is admissible, d

O, The numbering of silk threads to be 1,000 metors ax
unit of fixed length, and the decigramme 5

(104 graing
unit of varinble wolght A Mol

U, In order to provide for the commercial re

latlons of ull

i S

A GROUP OF YUCCAS IN BLOSSOM

countries, the scale of numberings for silk will Ly bused on
the variable weight of the unit of fixed length, and trinly win
be authorized on 500 meters (550 yards) weighing
grammes (0772 grains). 2
THE HYMENOCALYX UNDULATA.
The genus Aymenocalyr was founded by Herbert, w),, se|
ﬂ (VY]

4
0

50 mili.

M-

)

o ( R

" ’/ \

f)

&
! "-‘)
)

ki
!
|7

ratod it from the genus panoratium of Linowus, The spocies
whioh forms the subject of this note (A, undwlata, or Pancra
tium typhylum), s o native of Carnceas, Now Granada, ay In 1
one of the handsomest stove plants in cultivation, From un

elopgated bulb, it sends up o stout comprossed scape or flower

stalk, about 1§ feet high, terminated by an ambel shaped
Infloreseonce, ar the base of which wre numerous searious
bracts of » groonish white eolor.  The flowers are tubalar,
very frogrant, about 6 inches long, pure white, slightly
groenish at the ends of the potals, which are five in number,
linear in ghape, reflexed and twisted, and from 8 to 4 fuches
long.  **In the center of each flower,” says W. M., un English
nmateur, *“is a shallow cup, from which Issue six long statmnens
The leaves are radical, peristent, stalked, oval-elliptical in
shape, and a foot or more in length; the leaf stalks are
winged, and sheathing the flower stem.” This very striking
plant, the habit of whick is
well shown In our Hlustestion,
deserves more attention than it
appenrs o recelve st present.
It is canily multiplied by we.
paration of the young bulbs,
which should be taken from
strong plaots after they have
done flowering. It may also bo
multiplied by means of the
suckers which the plaut fre.
quently produces,

Deep Minlong.

Muny of the leading mining
companies on the Comstock
lode are now down to the depth
of 2,000 feet, and a few still
deeper. When mining first be
gan on the great lode, such «
depth was not thought of, or,
if thought of, no one expected
to see mining operations car-
ried to such n depth as 2,000
feot in less than fifty years,
Now we not only do not feel
startled at hearing the great
depth of 4,000 feet spnkc'.u of,
but when we see preparation
in actual progress, for sinking
that far, we think bat little
of it. The Savage company,
whose works we yesterday visi
ted, have broken ground for
the foundations
rhinv.-r)'. Wh]rh is to be suffi
ciently powerful to sink their
main incline to a depth of 4,000
feet. This incline is already
some distance below the 2,100
foot level, and is still being
vigorously pushed downward.
The new hoisting machine will
be supplied with two 24 inch
horizontal eylinders, of £ feet
stroke, and will be of over 400
horse power, The foundations
of this engine are being laid
about 80 feet to the westward
of the present hoisting works.
A bullding, 50x60 feetin size,
will be erected over the new
hoisting engine and the ma-
chinery connected therewith.
The carpenters are already at
work framing the timbers for
this building. The steel wire
ropo to be used is to be 4,000
foot in length, and will welgh about 24,000 pounds. It is now
being manufactured by John A. Roebling’s Sons, Trenton,
N, J. It will be a round rope, and the upper end will be two
inches in dinmeter, but 2,500 foet of its length will be tapered,
and the lower end will be 1§ inches in diameter. The reol
on which this cable will wind and unwind will be conical,
The Ophir com-
pany contemplate the erection of similar muchinery, and pro-
pose pushing their works to s like depth.  The Crown Point
company slready have in operation machinery of much the

of new ma.

and the eable will wind about it spirally.

snme charncter as that being ercoted by the Savage folks, aml
having n eable of sutficient length to sink to the depth of
3,600 feet. The Hale & Norcross company, Consolidated
Virginin compuny, and other loading companies at this end
of the lode will erect *similar powerful works, and will at
anee plunge down into the great unknown ** depths pro
found,” in which He hidden the silver roots of the Comstock,
— Firginia Enterprise.
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Whe tmltation of Lace on SHK by Photography,

\ now and beautiful application of photography has lutely
appearcd in England, by the aid of which any lace design can
be transferred to silk, so that the latter material appears to be
covered with the delicate and costly fabric. The lace to be
copied 15 seoured In o frame In contact with sensitive albu
menized paper, and exposed to the light until & vory deep im-
pression is obtalned. This is thew fixed, and the paper, washed
and dried, forms a porfect negative,  Another plece of paper
i% then sensitizod with blchromate of potash and gelatin, and
exposed under tho negative.  Inking with Hthographio trans.
for ink follows, and the paper is placed in wator and lightly
rubbed with aspopge. This throws out every detail of the
fuked spaces, tho rest remaining white or froe from ink. The
Impression 15 lastly transforeod to a lithographio stone, and
thence printed upon the silk by the usual process,

o — A W —

Etaur pounds of oxygen gas and one pound of hydrogen
aro combined ln nioe pounds of water,




' ywoople Art In Englandiand Americs.
Within the past fow months, a series of independent «fforts
lhave been made in England and the United States, under
the auspioss of the two governments respectively, by able
experimenters, to subject the spectroscopo to practical pur-

osos it the arts, more sspocially in the quantitative nnnlysis

of motallic alloys,
I England, the experimonts havo been conducted for the

Hcientific American,

The -p‘rl. In pu\llng»lhrouah the air, vaporizes its con’

their signatures In the spectroscope, and it is necessacy to
eliminate the numerous bright air Hnes which thus appear in
wll the spectra,  Some of the lines of differont metals sppoar
o elowe proximity, and might readily be misinterpreted,
Thus o bright blue Vne of bismuth 18 nlmost identienl in
position with ono of wine. A groon line of fron is nearly

| nnmes of Casgel green or Rosenntiohl’s groon. It Yaw gon.
(erally beon prepared by enleining nitrate of baryta with
Loxide or peroxide of manganese, or by tusing enantic baryt

with manganese and chlorate of potagh. The author “,”.,‘: '
'new method for its preparation. On Pmdﬁ‘ﬂﬁﬁﬂtm
boiling solution of manganate of potash with ehiloride of

Royul vl Ming, by J. Normon Lockyer, the distinguished sstrono, [cotnoldent with o bright gold lne.  The diffiealty which pre- haviam, there is formed a deposit, strongly granalar hut not

lilcr and spectramesciontist, and William Chandler Roberts,

ehemist of the Mint.
In this country,

of the United States Mint, Philadelphin, Pa,, by Alexandor | theroby produced was very curious.

E. Outerbridge, Jr.
The several experimentalists huve, it appears, reachid

widely differont conelusions.
Mr, Lockyer has snnounced thut he js satisfied that by

means of the spectroscope very minute differences in the

pomposition of gold:copper alloys can be uscertained, but |

pefraing from doseribing the process,

Pponted tsolf In the exnet compirison of  these proximnte
Hines, was overcomo by using n pure metal nw one electrode

With pure gold and
pure copper ax the electrodes, the gold lines extend across
anly one half the field of the spectrnm, and the copper lines
extond nerogs only the other hnlf, the medinl tormini of both
sots of lines being porfectly sharp and bright, By this mesns

ndonble spoctrum of copperand gold (s obiained, or rther o

seetion of n complate gold spoctrum nnd n seetion of w com.
plote copper speotrum are visible in immedinte juxtaposition,

Mr, Outerbridge announces that o comparatively large pro- [ thereby enabling o most ncenrnte compnrigon of lines, which
portion of gold may be presentin an alloy, and the presonce | in renlity are not identienl in posttion, but which by the pre-

of the gold will not be indieated at all by the spectroscope, |

He also coneludes that, in the present state of spectroscopie

solence, assaying by means of spoctrum annlysis is, for the !
Cothor, the proximate lines of these three motals are pre- moderate lieat,it does not become wither green or blue by

presant, impracticable for the purpose of Mint operations,

There appears to beas great a divergence on this subjoet |

between Mr. Lockyerand My, Outerhridge, ns there is hetween

vious method wero apparently so,
By o alight modification of the ox periment, substituting pure
copper s one electrods and wn alloy of silver and gold asthe

sented, mapped, 08 i were, on o nstural seale,

crystulline. This precipitate is of & violet color, bordwlnf on
(blue. Tt is well washed by decantation, and then ﬁl!md;

the experiments were conducted on belnlf | wnd another pure motul ax the other eleotrode.  The effect | When dried, its color becomes paler a8 the temperature Tines.

At wdark red heat it is white, with a grayish blue tnge, I
heated higher, with sccess of air, it becomos by degrees som.
plotely green, thenof n fine blue, and at very slovated tom.
poratures it is converted into u dirty brown gray. If u solution
of permanganate of potash is precipitated with ehloride of
barium, and allowed to boil, there is slowly formed o reddisl
violet deposit (calor of peach blossom), und the liguid reting
an intengo violet color, The precipitate may be washed by
decantation, and filtered withont decorposition, 1t eun eyey
be dried at 2120 Fah, without losing its color, When

Cgradundly heated, the permanganste of baryta loses ite color

ike the mangnnate, but at very high temperatures it boliayes

(differently  When its color has once been destroyed by u

Surther heating with access of nir. The whole becomes ut

By using s one cleotrode an alloy of gold and copper ot ouce of & grayish brown.  The finest barytes green i= formed

stituents, namoly, oxygen, nitrogon, ote. ; thesoof course writo | This salt has been introdnoed into commeres under the

Professor Tyndall and Professor Deaper, on the subject of | compurative fineness, nnd o baser alloy of the same metals 1 by ealeining the manganate of baryta. Rosenstiehl’s process
the heat ‘,(.““\r of the sun’s rays, or botwoen Professor | 1e the other electrode, n result not before observed presented | —the fusion of hydrate of biryta with chlorate of potash

Tyndall and Professor Henry, on the subject of the propagu- | 1tself. The lines of both copper and gold crossed the entire
lI:m of sound. When the doctors disagreee, who shall doeide? | field of vision, but in the section representing the fine alloy,
The experiments of Mr, Onterbridge are confirmntory of a the gold lines were strong and bright; while in the section
statement, made, we believe, by Professor Youug, in veference | representing the base ulloy, the gold lines were very faint,
By now gradually increasing the distance between the

and peroxide of managanese—yields an inferior color.— /&
Fleiseher, vn Chemwal News,

Carbon Cells and Plates for Galvanie Batteries,
With asirap mude of equal quantities of lump sugar and

to spectrozcopic observations of the sun, to the effect that e
canse wo fail to discover the lines of earbon, silicon, oxygen,
ete., in the solar speetrom, we are not warrunted in deawing
the conelusion that these clements do not exist in the s,

Mz, Onterbridge hins made a full report of his experiments
to the chief assayer of the Mint, and he also gives, in o
recent nnmber of the Franklin Journal, a variety of inter-
esting facts, from which we take the following :

The beautiful parti-colored band of light, resembling u
section of s miniature rainbow, resulting from the passage
of & ray of white light througha prism, is familinr to every
one; this simple experiment forms an appropriate introduc-
tion to the fascinating study of spectrom analysis,

Every kind of light not strictly monochromstic may, hy
means of the prism, be resolved into its component colors,
The spectroscope is o simple combination of prisms and
Jlenses for the scientific examination of these different colors

or spectra,

The numercus terrestrisl elements, when in the state of |
incandescent vapor, give their own distinetive colors, which
appear in the spectroscope as lines of light armoged in!
definite position, wherely each clement may be easily |
recognized. '

The passage of powerful electric sparks (from an indue |
tion ooil), between two ternminal points of the metal 10 be |
exmmnined, vaporizes a small portion of the metal, and this‘

(95 per cent of nickel, its spectrum is searcely visible, It | ture.— W. Symons, in Nature.

clectrodes, the faint gold lines of the base alloy conse to join | water, mix wood charcoul in powder with about u sixth part of
their bright counterparts of the fine metal at the central | s light powder sold by colormen, called vegetable black. The
line, mixture should hung thickly on any mold dipped into it, and
The general principle wos thus satisfactorily proved, that | yet be sutficiently fluid to form itself into & smooth surface,
where two alloys of different grades are subjected to this ' The vegetabl: black considerably helpsin this respect.
treatment, the gold lines of the buser compound are notice-  Molds of the cells required are made of stiff paper, and
ably the fainter of the two; and what is more important, they | secured by wax orshellac. A projection shounld be made on
may be reduced in length by separating the poles, unti) they | the top of the mold for & connecting piecd. These molds are
disappear, dipped into the carbon sirup, 20 48 to cover the ontside only.
Although Mr. Cappel has shown that 000162 of o troy #nd thenallowed todry. This dipping and drying is repeated
grain of gold will show o spectrum, yet n jecomparatively | until the cells are sufficiently thick. When well dried they
large proportion of gold may be present in un alloy, the pres- are then buried in sand, and baked in an oven sufficiently hot
ence of which will not be indicated at all by the spectro- to destroy the paper mold. When cleared from the sand and
scopo, ~burnt paper, the cells are soaked for some hours in dilute
In « slip composed thus: Silver, 708 parts; cepper, 254 hydrochlorie acid, snd again well dried, then soaked in sugur
parts; gold, 38 parts: the spectra of silver and copper are Sirup.  Whendry, they are then packed with sand in an iron
alone visible. ' box, gradually mised to a white heat, and left to cool. Should
In fact, in a base alloy of gold and copper contsining from Some of the cells be cracked, they need not be rejected, but
20 to 25 per cent of gold, the gold spectrum is barely visible: covered with paper or plaster and dipped in melted paraffin.
while in 8 fine alloy of gold and copper, it was found that | Rode or plates of carbon can be rolled or pressed outof &
one per cemt of the latter suffices to show the copper ' Similar composmition, but made thicker. Carbon thus made
spectram.  Also in an alloy of nickel aud copper, containing ! will be found to huve a good metallic ring and a brilliant frac.

seems evident, therefore, that the spark selects the more |

Ingenulty of a Splder,
volatile metal as its vehicle, nE ¥ P

A correspondent writes to Nafure that a spider constructed

incandescent vapor transmits to the eye of the spectn)-_fcopic; If the spectroscope fails to reveal the presence of anything | its web in an angle of his garden, the sides of which were
observer its lmminous sutograph, which Nuture never coun-| less than 200 parts of gold in & base ulloy, even a theorist | attached by long threads to shrubs at the hight of uearly
terfeits. Should either or both of the metallic points, or ' must admit that one could scarcely expect to be able to dis-| three feet from the gravel path beneath. Being much exptic;l
electrodes, consist of an alloy of two or more metals, the | criminate with certainty s variation of 1-10,000th in & fine | tothe wind, the equinoctial gales of this :ummndmwﬁed
antograph of each may be clesrly read, { alloy. | the web several times.

Mr. Lockyer noticed, while studying these Juminous “uto- | For the foregoing reasons, the conclusion seews inevitable, The ingenious spider vow adopted a new contrivanec.
zraphs, that when he separated the metallic electrodes,  that, in the state of spectroscopic seience as it now exists, I It secured n conical fragment of gravel, with its larger
causing the spark to leap a greater distance through the air, | assaying by mesns of spectrum analysis is, for the present | g upwards, by two cords, one attached to each of ity

the spectral lines no longer continued to eross the entire ' impracticable for the purposes of Mint operations,

field of vision ; but certain of them broke in the middle, and, ' Although these experiments have resulted negatively from
upon further increasing the distanee between the electrodes, | the utilitarian ulnndpoint‘ from which they were undertaken,
the histuses in the spectrsl lines increased propor(ionme]_v_" it iz hoped that they may prove not altogether without value
but unequally with different alloys. As the proportion ofi in & more general point of view. The fact that quantitative
either metal of an alloy is increazed, ity lines lengthen, and | proportions of composite substances may be recognized at all,
conversely with the lines of the other metal. Upon this | @ven to s rongh degree, cannot but be regarded ag a first step.
discovery, Mr. Lockyer bused the theory of u possible ; All obsgervations bearing upon the sction of the spectral

method of quantitative snalysis.

0 a practical basis, its value wonld be immense in assaying
metals used in coinnge. For although the present modes of
assaying precious metals have been brought to great perfec-
tion, yet the process is slow and tedious, requiring meny
chemical operations und great delicacy of manipulation ; and
* there is something captivating in the ides of a determinn-
thon, #s it were by a flash of lightning or in the twinkling

{lines in indicsting such proportions are at least worthy of

The spectroscope was known to be marvelously sensitive |
0 the impression of these nutographs, aud it, therefore, np-t
peared plain that, conld such o method of sxnalysis by reduced ,

being recorded. Not the least carions of these incidental
observations is the fact that, while the spectroscope is sensi-
tive to the minutest fraction of a grain of gold in the pure
state or in solution, it fails to reveal the presence of a much
larger proportion in a base alloy. Another is the fact that
while the spark appesrs to select forits vehicle of trans.
mission the more volatile metal in an alloy, and would thus
seem to vaporize a greater quantity of the volatile than of
the non volatile component, yet in point of fuct the loss of
weight by such volatilization is in gome instances much

of an eye, what proportion of gold or silver is present in uny | less in the former case thun in the latter

bar or coin.” It was with the Liope of reducing this besntiful |

The rationale of these upparent paradoxes is not at pre-

theory of Mr. Lockyer to practiee that these experiments | sent evident ; but if we masy judge byformer experiences, in

were undertaken,

A powerful induction coil, reinforced by Leyden jars, In
eounection With « (wo.prism Browniug spectroscope, was
employed, snd it was fGund possible, sfter repeated compari.
eons of the specirs of different JLoown alloys of gold and
copper, 1o msp the difference of finences botween specimens
baving respectively 500 aud 750 parts of gold in 1,000 of the

alloy, and sven 10 recoguize the variation between ooln ingots |

=00 and 902 fine

which problems even more mysterious have been resolved
by study, we are warrsnted in unticipating that, when a large
number of observaiions, to be made perbhaps by msuny experi-
monters groping in the dark, shall bo collated, the true scent
may of & sudden be struck, which shall discover the desidera-
tum of quactitative spectram sonlysis

! et ]

A red Lot iron pussed over old putty will soften it =0 that

it In eusily romoved

| opposite sides, to the upex of its wedge-shaped web, und left it
| suspended as & movable weight to be opposed to the effect of
such gustsof air as had destroyed the webs previously ocen.
pring the same situation.

The spider must have descended to the gravel path for this
specinl objeet, and, having attached thrends to a stone suited to
its purpose, must have afterwards raised this by fixing itself
apon the web, and pulling the weight up toa hight of more
chan two feot from the ground, where it hung suspended by
elastic cords,

New Oonpoua'd rom Urlne,

The substance in question, C,H,N,0, has a strong
resemblance to hippuric acid. It forms white colnmns
of several millimeters in  length. Freely soluble iu
boiling water: sparingly in cold water and spirit of
wine; insoluble in absolute alcohol and ether. If hoated to
250° Fali. the crystals expericnee no change.  If more
strongly heated, they decropitato, evoive denso white vapors
of u peculiar odor, fuse, sud finully burn with the odor of
horn. It is nentral to test paper, does not combine with
bases, but forms with seids salts which do not readily crystal
lize, und deliquesce on exposure to the air.—2" Baumastark.

ACID IN THE GASTRIC JUICE, —R. Maly finda that the pure
gastric juice in dogs contains no lactic acid. Tho decomposi:
tion of chlorides by lactic acid cannot, therefore, bo the soures
of the hydrochloric acid in the stomach., Lactio acld seems 1o
play wo part in the chemistry of the normal formation of
aelds. The source of the free hydrochloric scid in the stomach
I8 u process of disgociation of the chlorides withont the aetion

of an seid,
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TUE (ENTRAL CORE.
Probably no subjects of scientific research have wver
sitracted more attention than those relating to the sun. s
in our system, as the controller of all planotary
motions, aod the origin and mainspring of all material norgy
in the earth and hor sistor woelds, invests with supreme o
torost overy problem concerning his nature and modes of
action,

As to the sun's central core, the oplnion which now gon-
orally prevails, though not without some dissont, i that it is
The reasons which almost compel this conclusion
ure eusily stated. In the first place, knowing the sun's dis
tance, we readily compute its dismetor, which tarms oat to
bo nearly 108 times that of the earth, or in round numbrs
800,000 miles.*  Now, since tho bulks of differont sphores
are proportional to the cubes of their diamoters, it follows
that the volume of the sun, to use the technieal torm, is 108x
1085108 times groater than that of the carth; in other words,
it would roquire about 1,250,000 of the varth to make u globe

as large In volume na the wan. X
Aceording to the best determinations, we find that the sun
{5 about 820,000 times as heavy as the earth ; und slnee, 04 wo
hnye soen, it s 0 million and & quarter times as bulky, it fol-
lows thut its average density is less than that of the earth
nearly in the proportion of one to four; and this, slthough wo
know by means of the spectroscope that consplenous among
the matorials of which the sun is composed aro metals, whose
density, oven when not under pressure and in the liquid
form, fur exceeds that which has been montioned.  For sinee
the earth has & mean specifio gravity of about 33, it follows
that that of the sun is only about 1'4, while the densities of
iron, titunium, mangsnese, chromiun. copper, zine, mag-
nesinm, ete,, range from 175 to 9. Of the substances known
to exist in the sun, only sodium and hydrogen are lighter than
the sun's mesn density. It is to be remembered, ulso, that
sines the foree of gravity at the sun's surface is twenty-eight

_times as great as on the earth, the effect of the weight of the

strata near the surface, in compressing nad incrensing the
density of the central parts must be correspondingly powor
ful. As things stand, then, there seems to be no possibility
of .dqnﬁng_thn the substances which compose the sun are
muinly in the solid or liguid state, for in that case the mean
density must slmost necessarily far exceed that of the earth,
This conclusion is strengthened by what wo know of the in.
tensity of the heat at the solar surface, where, although ex.
posed to the cold of outer space, we find a temperature
sufficient to keep the solar atmosphore charged with the
vapors of the metals we have mentioned.  We can hardly
doubt, therefore, that in the interior of the sun the tempern-
mﬁ must be such ay to make the existonce of the metals in
the solid or even the liquid state quite impossible.  And yot
the theory that they are in a gaseons state is not without
difficultios, A fow yearsago it wonld have been urged with
w plansibility that, under such a pressure as must obtain
at the center of the sun, every gas would necessarily be
liquefied ; and it would have been impossible to meet the
abjection by any knowledge then in our possession. The
rocent researches of Andrews have, however, shown that a
v*a.n, if above a certain critical temperature, refuses
to be liquefied by any pressure whatever, but, growing denser
snd denser under the pressure, still msintains its gaseous
characteristics, which are continuous expansibility under
0 without the formation of & free surface

fequilibrium, continuous expansion under increasing tem-
);lltnn without the attainment of & boiling point, and, in
the case of & mixture of different substances, a uniform diffu-
sion of each through the whole space occupled, necording to
the law of Dalton and without regard to specific gravity.

These essentinl distinctions between liquids and condensed
guses are often misunderstood; but it is the more necessary
10 keep sight of them, ns in many most important respects
the mochanical properties of gaseous matter, condensed by
pressure to the specific jgravity of water, are identical with
those of liquids; cspecially if at the same time intensely
heated—for then, ws Maxwell has shown, the viscosity, or
power of resisting motions; is greatly increased ; so that a
mass of hydrogen at the sun's center may very possibly in fts
mechanical behavior much more resemble pitch than what
we are familiar with as gus and vapor,

It must be noted further, and is urged as an objection by
many, though we fuil to appreciate ity fores, thut if the
sun's central core is guseous,then the temporature at the
sun's centor must be snormous—to be yookoned in millions of
dogroos, perhups millions of millions, [f It wore not xo, even
the lghtest gus, og hydrogen, at the tempersture of the
sun's surfuco, would, by the inconceivable (but not incalouls.
ble) pressure, be condensed s0 as 10 be hundreds of times
hesavier thun platinum iself. We spesk somowhat vaguely,
becsuse the npumerieal conditions of the problom are uot very

: Unagine, got frow this bare Flatewment sny adequate conoep.
. 'u"“:::-u m':wwb Concelve tho earth placed at fts couter
“.j.:'q( tnner surface of the photospheric stiell should be our sKY ; then the
4 \ fn Alatens pearly 90,000 miles, would pursue her socustomed
W.mmmm.mw.umm bad & second
e &t almost twice the moon's distance, this also would come withtn our

sccurtely known, thoogh the general cormeetness of the
result is cortaln, Heat, of enormons intenslty, can alone
counteract this effect, and glve us the amall denslty
olwerved. For our own part, considering what we know of
the amount, constaney, and pormanence of the sun’s radiation,
we find no diffieulty in conceding any internal temperature
which may be necessary to nceount for the facts,

(The Telegraphle Journal,)
ELECTRO-DEPOSITION OF METALS,

BY 4.7, aFhauUR

Number L—PREPARATION OF THE ANTICLES

The dopositing of metals in the various forms roquired in
the arts depends upon the practical application of the theo
retical  principles which have been frequently explained.
The processes divide themselves inte  two  geporal
groups: 1. Electrotyping, the forming of u mosk of motal
intended to have a distinet oxistenco of its own, and requiring
therefore to possess n cortain amount of strongth or oo
herence. 2. Eleetroplating, in which a mere film of motal
I8 to be employed as n covoring to nuother metal, to benutify
It or to protect it from atmospherie Influcnces,

The essentinl distinetion between the two processens 14 that
in eleetroplating the two motals are dosired to be brought
Into abgolute molecular contuct, so thut thoy shall form one
body, mechanically considered; this deponds entirely upon
tho absence of any Intorvening substanco, thit Is to say, upon
the absolute eleanness of the surface 1o bo conted,  Undor or-
dinary circumstunces’, overy surface In conted with o very
strongly adhering film of air, which appears to condense
among the superticin] molecules, and cling, as wo see ligaids
do, to those surfuces which they ean wet, This conting of
air will prevent adherence unless it s very carofully
removed ; most metallic surfaces Brm eithor oxides or sal.
phides, and of course all collect a gronsy film from the air,
and the first and most essentinl operation is the removsl of
all these impurities, 8o 88 to present o pure motallic surfoce
to the new metal to be incorporated with it,

In cleetrotyping, on the other hand, it is necessary to
engure the presence of an intervening film, which, while wot
resisting ordinary contact, will provent true chemical or
molecular contact, To effeot this, after the surface to he
deposited on (if metallic) is properly cleaned from everything
which would deface the deposit, it should be lightly rubbed
over with o leather or cloth moistened with turpentine in
which s little beeswax hins been dissolved—a piece the size of
& pea 1o & quarter of & pint of turpentine will suffice—to pre-
vent adhesion without filling up fine lines, ete.

The process of eleaning varies according to the nsture of
the objects and the solutions they are to be used with; these
processes are auechanieal and chemical. In mechanieal
cleaning, it is desirablo, if the objects will permit, to expose
them first to o red heat, axd then to rub and polish them
thoroughly by means of suitable brushes and polishing sal-
stances, The best apparatus for the purpose consistz of cir.
enlar brushes mounted on a spindle, driven by machinery or
by alsthe. Circular pieces of wood, faced with leather, are
also useful, as also the blocks of solid emery now so much
used for grinding and polishing metals, A substitute for the
latter may be usefally made by soaking a leather facing with
glue, snd coating well with emery, turning the wheel when
nearly set sgainst a roller, so a= to consolidate the surface.

Most articles, however, are more rupidly and conveniently
cleaned by chemical means. The first of theso is the removal
of grease by boiling in a solution of caustic sods, made by
boiling 2 1bs. of common washing soda and 3 1b. quicklime in
a gullon of water; after this they should be well brushed
under water. The further processes will depend upon the
nature of the objects,

1. Silver is washed in dilute nitric acid, then dipped for a
moment in strong nitric ncid, and well washed. Care must
be taken that the water does not contain chlorine salts; if the
ordinary supply does so, the first rinsing after acids must be
mnde in water prepared for the purpose by removing the
chlorine by adding to it a few drops of nitrate of silver, and
allowing the chloride to settle.

2, Copper, brass and German silver are washed in a pickle
of water 100 parts, oll of vitriol 100 parts, nitric acid (sp. gr.

1'8) 50 parts, hydrochloric acid 2 parts. Spots of verdigris |
ghould be first removed by rabbing with a piece of wood'

dipped in hydrochloric acid; they are then rinsed in water.

3. Britannis metal, pewter, tin, and lead cannot be well
eleaned in acids, but are to bewell rubbed in & fresh solution
of canstic soda, and passed ut once, without washing, into the
depositing solution, which must be alkaline.

4. Iron and steol are soskod in watercontaluiog 11h. oll of
vitriol to the gallon, with s Httlo nitrle and hydrochlorie
weids added,  Cust fron roquires o stronger solution, and
careful rubbing with sand, &, to remove seale and the car.
bon left.by the acidg, 1t Is nn advantage ut thmes to con
nect them to & ploce of @ine while clesning, Theso metals
should be cleaned just boforo placing in the depositing cell,
aod if they are placed ln analkaline solution, they should bo
rinsed and dipped in & solution of caustic poda, 1 remove sl
traco of acids.

b. Zine may be cleaned like iron, with a dip into stronger
aclds before the final washing,

1. Solder requires spocial caro, as the acids used with the
objects produce upon it an insoluble coating, and an obstinate

resistance 1o doposit is set up at the edge of the solder. The
same remark spplles to soft metal edgings and mounts.
These should be rabbed with = strong caustic sods
solution, rinsed, and then treatod as follows :—Make & weak
solution of niteate of copper by dissolving copper in dilute
nitric seld; 10w eameol bair or other soft brush, tie three or
four fine iron wires o form part of the brush; dip thisin the
nitrate of copper, aod desw over the solder, taking caro that
some of the lron wires tonch it: & thin sdherent of copper
will form, and upon this a good deposit will take place,

7. Old work for replating must have the silver and gold
carefully removed ; if this is not done, there is apt to be »
fallure of contaet at the edges of the old contings, which
caumen blistors and stripping under the burnisher, The best
mode of stripping is with the serateh brush, ete., us described
for mechanieal cleaning, but chiemical means may b nsed ]
Gold In dissolved by strong nitric acid, to which common
salt in gradually added; it may be collocted afterwards by
drying and foning with sods or potash. Silver is wimilarly
dissalved by strong salphurie acid and crystals of maltpeter,
nud recovered by dilating and precipitating with hydro-
chlarlo neid, then reducing the chloride either by fasion with
carbonate of sods, or by acid and zine cattings. Copper can
bo removed from silver by boiling with dilute hydrochlorie
nold, and tin and lead by o hot solution of porchloride of
Iron.

In proparing articles for silvering and zilding, process of
amnlgumation i very commonly employed, by which a very
thin film of mercury is formed over the surface, which makes
n porfect connection between the two metals; this is effected
by asolution of one ounee of mercury in dilate nitrie acid, and
then diluted to one gallon ; there must always bo a little free
nitric acid present; articles dipped in this solution take s
grayish color, which on brushing under water becomes s
brilliant mercury surface. They must be at once transferred
to the golution for conting, without exposure to the air. In
the case of fron or steel articles, s similar proce-s may be
used, but in this case it is best to add to the =olution an onnee
of silver nlso dissolved in nitric acid. It requires great earo to
obtain a porfect mercury surface upons iron; occasionully
sodinm amalgam is rubbed over iron for this purpose; the
iron must be very perfectly cleaned first,

Streot Cars Propelled by Springs.

The winding-up of the spring barrels, which are carried
under the car,is effected by engine power, loested at suitable
intervals along the track, as may be convenient for the mn.
The stationary engine drives by belt the horizontal shafs
carried in bearings, enclosed in 2 metallic tube or casing,
beneath the roadway, and extending across the track: closo
alongside whereof a covered box is sunk in the roadway, en.
closing a wheel, so shaped a5 to connect with the winding
axle of the tramway car, and thus give the requisite motion
thereto.  On the arrival of a car at any station, the spring bar.
rels are quickly wound up by the engine.

It has been computed that the actual tractive force, requi.
site to overcome the resistance of a street car weighing gross
5 tuns, is 60 Ibs. on the driving wheels, corresponding to 720
1bs. on the periphery of the spring barrel; 24 Ibs, and 288
Ibs, respectively correspond to & gross weight of 2 tuns: and
in like proportions for intermediate weights. So far ss pre-
vious experience goes,a spring 6 Ibs. in weight, exerting a di-
rect pressure of 105 Ibs,, may be taken to represent the maxi-
mum in size and power of such steel springs. Under the
stimulus applied by M. Leveaux’s researches, the steel manu-
facturers of Sheffield, by special and improved plant, anneal-
ing ovens, and appliances, have turned out springs 30 to 60
feet long, capable when duly coiled of exerting & pressure of
800 Ibs. to 900 1bs., without permanent set.  In France, also,
stee] driving bands, with great elasticity, are made, 100 yurds
| in length, so that the question of the possibility of obtaining
springs of the requisite size and power is practically solved

M. Leveaux has had all the necessary mechanism and ap-
pliances made by a well known firm of engineers, so a8 to
fit up & tramway car or cars for actual trial upon some of
the lines of metropolitan tramways in London ; for which in.
deed, the armngements are now nearly complete, so that the
practical working of the system will speedily reveive o thor
ough public demonstration. We have ourselves had oppor.
| tunities of seeing the potentialities of the principle, both in
lllw model und full working size; and even in view of the
sweeping change in the trumway system which is lnvolved
in its complete success and adoption, we cannot withhold the
conviction that all the important practical difficulties have
been effectually surmounted, reducing its practical realization
to mero matters of detail. The working of the springs is en.
tirely free from noise, perfectly smooth, casy, and effective,
and completely under control, for application, cessation, and
roversal.—/fron.

Wood Cutting by Electriclty.

Professor Barnsrd, of Columbia College, writing w the
Now York Z¥mes, as an item of recent scientific news, says
that the Abbé Maoigno, in a recent number of his perlodical,
entitled Zes Mondes, describes an invention which, he says,
lins recently been patented by Mr. George Robinson, of New
York, for sawing wood by an entirely new, and what seems a
sufliclently odd,process. The process cansists in substituting
instead of tho saw o platinum wire, heated white hot by
means of an electric current, ete.

The original account of this invention was published In
the SCIENTIFIC AMERICAN, June 92, 1872 It was patented

hore n May of the same year.
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m«ilnl-m in the Novy.

A regulntion cirenlar has just beon fssued from the Navy
Dennrtment, defining moro clearly the gasdifications requisito
for the ﬁ'o'_i]ﬂon of machinist in the navy, as well as tho pay
and dutles,  There are throe ratings established, namoly,
machinist, boiler maker, and coppersmith,  The last two are
on o lovol, so far as pay Is concerned, and promotion How
from these grades to that of mnchinist, when sufficlent pro-
fictoncy is shown, Candidates for any position must b be
twveon the sges of twonty and forty yenrs, and must suocess.
fully pass an examination in the prosence of the commund-
jug officer of any rendesvous or recruiting slatlon, ns to
qualifications, Thore is also n medical examination, touching
physical fitness, to be nndergone.

Boiler makors and coppersmithy are examined sololy ws to
their suitability for such spoolnl ratings. A mnchinist must
be able to read and to write with suflieient correctness to
Xoep a stoam log of Lis watel.  Ho must know the numes of
the yarious parts of u marine engine; understand the uses
and management of the varlous gages, cocks, and yvalyes, the
mode of rising stonm and starting and rogulating tho action
of tho ongine, Ho must also know low to ascortain the
hight aod density of water in the boilers; how to check
foaming, regulate the quantity of injeotion water, to gund
against water in the eylindor, and against all dangoers to the
generators; understand what measures are to bo taken in
eases of hot journals; and, in short, know how to act npon
the ocenrrence of any of the ordinary casualties of the en-
gino room,  In matters of repairs, the candidate is to bo exam.
ined on the ordinary overhnuling and repairing of machinery,
the packing of the varions joints and rods, grinding of
valves, putting on hard and soft patches, putting in und
plugging tubes, and all other work required in the mannge-
ment of marine engines,

The regular pay of a machinist is §75 per month; of o
boiler maker, $40; and of a coppersmith, $40. To this is
added $109 per year rations, and $18 extra per President's
order; so that the aggregate annual salary of a machinist is
$1,027, and of a boiler maker or coppersmith is $607.

The relative position of men enlisted for the nbove grades

is that of petty officer—about the samo as non-commissioned
officer in the army. The duties are rogular wateh in the
engine and fire room, managing the engines and boilers (of
course, under the direction of the regular engincer officers of
the ship). The pay is higher for machinist than that of any
other petty officer; and, when it is considered that quarters
are found, the recipient having only to supply his mess and
uniform (which may be done at a very moderate sum), it will
be seen that every opportunity is afforded for saving,
* Cruising vessels on regular squadrons are ut gea for o lnrge
proportion of their time, when no chance exists for spending
money. In port, a moderate amount of liberty is granted
to those whose duties do not interfere with the privilege.
There is an excellent system of allotment in the service,
whereby s man, before he leaves home, may authorize the
paymaster of the station nearest his domicile to pay, to his
wife or friends, a certain proportion of his pay. This
amount is then out of his control, and will be deducted from
his salary by the paymaster of his vessel,

DECISIONS OF THE COURTS.

United States Circult Court.~—=Southern District of
New York.

PATENT EEFRIGERATOR. —THE LYMAN VENTILATING AND EEFRIGEEATOR
COMPAXY ©4, WILLIAX LALON,
[Decided September 10, 1574, )
Brarcuroxo, J.:
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to Stephen Cutter, March 10, 1534, for an “Improvement i 1
TOOmS, title to thls patent is vested in th
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ted | bolster for a carriage for children, having a vertienl socket in the
L center with a colled spring in it, contrived for affording the necessary
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Unitod Niates Clrenlt Conre, Distrliot of Maryland,

PATERT GLARS FURNAUE << FREDENIOK 6, SUHAUM, ADMINISTRATON OF ¥R
HUIOK NOTAUM, DROEBARHD, 08, OIANLEA O, nAKEN, o al, THADIXO AN
PAKEN, oS, & CO
An asslgnient by o \mukru‘u«nn-lm with (6 all patent rights whdoh tie lnsole

Yout owps at the thme of aking the assdgnmont s but doca not fnelode his 1ne

chonto 1l1l L0 an oxtonsion of & patont updor the lay of 1860,

o platn iy proved that his intestate, Fredoriok Sohanm, was (he frt and
original Inventor of cartaln now and usofol Improyemonts (n the construotion

Of glsas rurnpcos, for whileh lettors patent wore grantod to his sald (ntestate

on tho ¥ n(l Aprll, 1854, application therafor having bean made on the Tth of

June, 183 That sald letters patont were oxtendod to plaintiff, under tho pot

OF 183, seation 18, on the @40 day of April, 1868,

The Improvormant olalmed was the making of the external and nternal con-
frtion of the breastwork of the furnace wall with re.ontering portion, so
A8 Lo partly pmbmce the pota, and farmane room for additional or exem toazy
or viog holes,  That tho defoondants had, duriog o peefod of fourtosn montlis
constraeted and geed fornaces embodylng the vﬂull‘nu“(lun of the hroast
Will, an desortbed 1o salid lottors patont, was not dented

Plalntft affored ovidenos to prove that, by s use of the sald fmprovament,
ono thind more wall could be made at the saine expeose, which wis denlod by
dofondants,  Plaintir farther proved thist tho sald Tmprovemont was exten-
nivaly used by the defendants and othors,

Dofondants proved that, (n 1556, plalntif's Intestate appliod for the bonont
Of the tnsolvent Inws of the Stats of Maryland, and oxecutod an asslgnimont of
W1 B property, estate, rights, and claims 1o 'Willlam Geo, Road, hix pormn-
nont trastoy, for the benefit of his oroditors,

Dotendants forthier provod that lh? mld firm of Baker, Brothors & Co, was
formed In July, Ih?t the sult having begn (pstituted fn Novombaer, 1853,

Tho Court, 1on, Wm, Fell Qlos, Judge, gave, among others, the following
Instruotions s G

L That the paront of Frederlok Solimum was for two purposes,  The con-
struotion of glass furnaces, by making the external and internal sontdgaration
of the hreastwork of the furnace wall with tho re-antering portions, so as,
Ot to partly embrace the pots; and, seoondly, to farnish room for addi-
Honal or extrs tonee or ring Boles, more than were to be found (n the glnss
furspoes Known and constractad at or hefors tio date of the patent,

20 That the plaintir wos entitiod to recover, If the jury stiould belleve that
fho plain iy s intestate was the first aod orlglnnl Inventor of 4 new and usofal
mprovament in glass farnaces, for whioh he recelved letters patont, and that
saltd Jottors patont wore oxtended (o the plaintiir, the sdmintsteator of the orl-
rlnnl patenton, then decensed ; and should furthor find that the defondants
idd, $Inee the granting of sald extenslon, and since July (st, 1572, constrootoed
and used o glass furpace or furnaces, sabatantinlly embracing the nproyve-
mont desoribed in sald letters patent,

&, That In consldering the question of atility In the preceding Instruction,
tho Jury are [ostraoted that the fact of extensive ure by defendants nod others
In ovidones of suoh ntlity.

A That If the fury belleve that plaiotir's ntostate, Frederiok Sehaum, (n
188, wppiledd for the benent of the nsolvent Inwa, and made an asslgnment to
N permanent trusted, the plainti® (s not entitled to recoyer for breaches of
the originnl patont,

The defendants also offered the following prayer, which the Conrt rojected :

That I the Jury fnd that the sald Froderick Bohaum spplied for the bonefit

of the fnsolvent Taws of the State of Maryland fn 1854, ang llmf William Goo,

Roead wis duly appointed his trasteo, then all the tuterest of sald Insolvent in

suld patent, and his right to an extonsion, passed to sald trustee, and the

PN IS not entitlod th recover,

Vordiot for plaintiir,

T. Alox, Seth and Harry E. Mann, for plalntif,
Fred, W, Brune ool Fred. J. Brown, for defendanta,

Recent Dmevican and Foveign Patents.

Improved Wll(‘lullln’l. iimo Oluek.
Theodoro Haling Btuttgnrt, Guemnny, T8 Invention consists
the aeeangoment of n dinl in connpetion with a disk, rotated by

of
notion of tho koys ot the varlous stations on i mwhuwwut'ﬁ O

underside of the same, to produos the forward motion dmul
1y with the notion of the Koys on the spring-marking devioes,
Tmproved Moechanical Movement,

Robert. B, Brand, of Plainfield, N. J—This s o mechanioul moye-
ment by which rotary motlon muay be readily traosmitted from the
driving wheel of n muohine to an upright stiaft placed in Mon
undar any anglo of tho quadrant, for the purpose of being used In
hat froniog, polishing, and gimilar machines. )

Tmproved Apparatus for Loading Onrs and Vessels.

Goorge Darclay, Fayotts, Mich.—In carrying the frelght up un
nalined plune, the forward wheels run from the maching on to o
platform, while o rised or ourved portion of the trck provents the
rear whools from following, Whoen the fruck renches tho top of the
Incling, the rope ceases to draw (8 forward, and aftor (6 is dischnrged
tho rope will tip down the back end to allow the forwurd whoeols to
rognin the traek.

Improved Machine for Rounding Lenthor,

Loken D, Willimns, Bethiel, Ky, assignoe to himself and Junes
E. Letton, same placo.~One of the two standirds s made low, nnd
Lo 1t 16 hinged o bar, the ends of which are bent downwird nenrly nt
right angles to meet the ends of the posts,  The other end of the bur
13 rabbeted upon both sides to form n tenon, whiloh enters u vertionl
#lot formed fn a higher post, whero It is socured by n key. The Jour-
nuls of an upper roller rovolve in hilf benelngs (o slots in the bent-
down ends of the bar,

Improved Windinss Wator Elevator,

George G. Howe and Sllax L, Hoywood, Faribault, Ming.—~The in-
vention conslsts in o chidn whoel, formed with o double rim, con-
neeted by eros< by, and having alternnte high and low ribs or Jugs
formed upon It sides, and arranged In pairs, to glve n gz diree-
tion to the chuin. There fx wlko i double pawl, arranged with o
ratehet wheel attachod to tho shaft that careies the chain wheel, to
cnuso the sald pawl to be shifted by the titing tuckets. To the
upper odgo of the buekets s attached o metallio ving cap, to provent
the mouths of the buckets from belng worn by the wive, and to
causo sid buckets to moyve more readily when belng tilted,

Improved Rallway Car Brake.

Moses P, Kimball, Randolph, Muss.~Two sleeves work loosely upon
the uxle, Upon one end of the sleaves is formed a part of a friction

luteh, the other part of which is attached to and revolves with the

Tmproved Trap and Cesspool Cover,
John Petor Schimitz, San Francisoo, Cal.—The object of this fnyen-
tlon 1s to provide u combined trap and cover for cesspools, to pro-
vent foul alr or odors escaping from tho sewers, The frame or trap
cnse 18 nemnged to be on alevel with the sidewanlk, resting with its
rim on the wall of the cesspool, its lower end sloping, and haviog n
solid rim whercon the smooth flap, with its elastic lining, forms o
tight Jolnt when held up by & weight which s detachably connected
with ft.
Improved Whoeel,
Henry Gwynn, Baltimore, MA.—This invention relates to cortain
improvements in wheels, and it consists in a socket plate cast in one
piece with the shell or hub, and having trinngular sections, forming
soeketa which are deepest and widest at thy point where the spokes.
nre Introduced, In combination with an annular plate and nut, and
tho spokes baving inclined ends and sldes,
Improved Cultivatoy,
James M. Holladay, Twyman's Store, Spotisyivania county, Vi.—
This invention relates to certain improvements in cultivators, and it
consists in the peculiar construction of right angular standards in
combination with a metallic frume of double bars and break pins for
Tustening the said standards therein. 1t consists further (n the pecul-
far construction of an adjustable bifurcated draft hook, and a brce
on draft bar, in combination with the frume and standards,
Improved Stove.

Alexander Hamilton, Cresco, Iown, assignor of ono half his right
to Aug. Beadle and Benj. Hunttingsame pluce.~In this stove, straw,
hay, or goass may be packed or compressed so as to burn slowly, and
thus be profitably utilized asa fucl. Inside isa press follower adapted
to be raised up to the top of the fire chamber, and receive fuel under
it from & tubular feeder, and then be foreed down on the fuel to
press it into a dense muss.  Shafts are provided for raising and low-
ering both the follower and the grate, and haye o matohet and pawl
upon the outside of the stove to hold them at any required polnt.
lmprov_ed Child’s Carriage.
Charles F. Lauer, Pittsburgh, Pa.~This invention consists of a front

the necessary oscillation of the front axle for running over uneven

surfaces. The sockets, together with the clips, embmce the axle and

the arms for bolting the bolster to the frame pleces, and are all cast

in one picce. The socket is so contrived that a single spring serves

for affording the elasticlty and for laterlly supporting the body.
Improved Hod Elevator,

Willinmm Mullen, New York city.~This 15 a sliding elovator frame
with top cross bur and Jatecnl slde wrmy, supporting, at saitable hight
above the lower end of the sliding sldo bars, longitudingl connecting
bars with forked and inclined hod-supporting pleces or carviers. The
last are sultably concaved along the recessod parts for bearing tho
collars attached to the hod shanks, aud admitting the ready swinging
of the hods awny from or on to the elevator fenme.

Emproved Heanting Stove,

Edward E. Gold, Brooklyn, N. Y.—~This Is o fireplace heat J
for use ns an ordinary stove. The fire pot I8 surrounded by lnigoe
verticn tubes extending through the top nnd bottom plate for heat-
ing air. A curtain extends frowm tho top plate pearly to the bottom
plate, between the tubes and the outside plate, for causing the Leat
to piuss from the upper part of the firo space aod the heating tubes, to
which {6 first vises, down along sald tubes to the bottom before oS-
Ing from them, 50 a8 to heat the tubes and the aie passing theough

Annted

ence, the diameter of which {5 the distance between the axis
actuating shaft,

llmm‘. Sald heater also hos a wido open front, with sliding (umdn-
ated doors, whereby It can be usod for an open or olosed fie, |
Improved Glass Furnnce,

SBamuel Richardson, Brooklyn, N. Y.~The two compartmonts of o
double glass melting furnace arc mode in o single stack by sopumtiog
the ondinary Tumnce with a double partition, with an alr space for
keeping one side cool while tho othor Is hot. Thero Is n passigo |
through the floor of the oven to a pit below, for receiving the gl
which escapes from the pots, und n passage in the floor leading 1o the
pit. By making the farnace double, it enables the tempomtine in
one part to be lowered greatly for tempering the meltod glass mufta-
| bly for working properly, whilo u higher heat fs malntaloed in the
other for melting the glass, thus enabling the melting to bo carded

;

part.
Improved Whip Socket,

Henry A, Matthows, Waterbury, Conn.—This invention consists
| of spring hooks, combined with the sockoet, und contrived to hook It
{to tho dash-rall dotachably. The sdd bhooks wre mwade of double

spriogs of flat metal uttuchod to sldo of the socko

axles. By this construction, when the sleeves are moved up to the
clutol, they will be revelved by friction, and will wind up chains
applylng both brakes.

Improved Lock Spindle.

Albert Kirks, Canton, Ohio.—This invention is a combination of a
#pindle baying a double conical form at or about the center, and
recessed laminee of the safe door with elastic packing rings, applied
to sald spindle on opposite sides of the point of largest diametor,
T'his prevents breaking open the safe by introducing gunpowder In
the door.

Improved Horse Hay Rake.
Samuel G. Hurlbut, South Union, Ky.—The heads, to which the

spring tines are applied, are pivoted to a rock shuft, operated by i
lever mechanism, €o that the tines may be raised and the hay dumped
by the driver. The rock shaft is provided with guide plates, so that
the heads may be thrown to either side of the shaft. A stop flange,
at the rear end of each guide plate, defines the angle of greatest (n-
clination of heads and rock shaft, while a spring pin and hand lever,

operated by the driver, locks in perforations of the guide plates and
secures thereby the heads and tines at any suitable angie to the rock
shaft.
Improved Nut Lock. A
Finis L. Bates, Carroliton, Miss.—This nut has a screw thread which
does not extend through the nut, but acts as a smootber to cut the
outer threads from the bolt and bind the nut. ¥
Improved Device for Multiplying Motion.
Francois Marie Eugene Helmer, Nancy, France.—This
consists in a means for multiplying motion by utilizing the ‘,,
velocity of a secondary rotation produced in a sliding connection
moving on one side in a guide attached to an actuating axis, and on
the other in a guide at right angles to the tirst, upon an axis placed
in a different plane from the first. The sliding connection s of such
construction as to kecp the two guides at the same anglo to on
other, by means of which the two guides revolyvo fn the sune dinee-
tion with the same velocity. The connection also runs s :

.

two guides, and with a velocity twice that of the sald guidesand.

Improved Hecl-Polishing Machine.
Charles H. Helms, Poughkeepsie, N, Y.—~Upon vibrating o h’-w?

the polishers a corresponding motion on the heel. The heel is rlsed

and forth, arms are mowlomthoauﬁooo(nu&,wm%“

up to the polishers, when the shoo has boen afixed to the slide, by
means of a oot lover., The arch and arms are heated to a kigh tom-
perature, and the polishers are ralsed to the desired temperntue by

heat conduetors therefrons The heel 1s beld rigld whilo recolving
the polish, e
Improved Rock Drill,

Willium Hoar, Floyd, Iown.~he main portfon of the drll is
attuehed to the shank by moans of n socket and sorew. A seotion bas.
a long mortiso and a wing on cach side, secured by o tenow, whioh
extends bulf way through the mortise, and fills it in Tength and width,
Through ench of the wings are two mortises, which receive each &
giband key. The outer ends of these mortises nro mnde:xulgr,qu
the glbs qro mide to fit, o that they cannot work loogitudinally
when the keys are deiven, while angular portions serve to hold the
two wings togethier.  The wings as well as the main part have each o
cutting edge with right-ungled lips.

Improved Ironing Machine. .

George Frands Perrenct, Rockport, Nex.~Tho tronfng boud Is
nrrunged to seciprocate In woys, sald board having one end con-
poeted by o ohain to o dram, and the other end similacly connected
to another dram.  The chidns pass overa guide plate, which keeps

| them from interforing with the deiving shaft, These drums ase

wounted on a titing fmme. Stops alternately strike u lover on
apposite sides, tlt the frame so as o bring first one pinfon and then
the other Into connection with a spur wheel. The fron Is connected
(0 arins mounted on i post, *0 8 W0 MOVe up and down to Some ex-

 tont, und has o ospring und o lover to pull it down and press it on the

board, and also a cam Jover, to nuse 1t up and hold (t by a button,
tTmproved Sowing Machine. ’

Chaim Groubroan, Odess, ussia.~Tho needlo bans are connected
with en actuating ook shuft by means of o wrist pin and yibrating
arm, the lattor haviog a slot in 1ta freo end (n which the pin works.
Tho object of the Invention is to distribute the wear or Inci-
dent to such conneotion of the needlo bar and rock shaft W
u langer surfice, and to furnish i gulde for the noedle bar n
procating movement. Two rectangular blooks aro mu\
of the poedlo bar, one of which slides vertically in a groove
it of the meeliloe, anid (e other fn tho slot of the s
rouk shudt.
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operation by any Iad, Includes battery, key, and wires.
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For full description of the most useful und amus-
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Cast Iron Sinks, Wash Stands, Dmin Pipe, and
Sewor traps.  Send for Price List. Balley, Farrell & Co.,
Pittsburgh, Pa.
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y &0,
ny Now d  Manufactorics have Gas
which Hight thom at one fourth the cost of coal
‘or partienlars, address Providence Steam snd Gas

) _Providence, B. 1.
hikiss Air Spring Forge Hammer, best in the
Prices ? D. FHI;ES&. Co., New Haven, Ct,
Eumesy Wheels and Machinery, send to
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—I will remoye and pre-
', #0d mako no vharge until
. George W, Lonl, Phils-
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ames Hill, Providence, 1t, I,
gizo Borow Cu Engine Lathes and
o Star Tool Co,, Providence, It, [,
ort in Patent Cases, T, D, Stetson,

N B
All Fruit-can Tools, Ferracuts, Reldgeton, N. J.

den‘ ulle Presses and Jucks, now und second
hand, Lathes aod Muchinery for Pollahing and Bufling
Meotals, K, Lyon, 410 Grand Stroet, New York,

Brown's Conlynrd Quarry und Contractor’s Appi-
nmlon:nwm and conveying materials by fron cable,
W. D, Andrews & Bro., {14 Water St,, New York,
wc Patent Btearmn Pump-—for all purposes—

1 r first class and rellable, Send for eireular. W, L.
Chase & Co., % & 97 Liberty St., Now York,
Tomples and Ollcans.  Draper, Hopedale, Muss.

( small sizo, and for Rox
'Oﬁyr::r%m%mu. send to A, Davis, Lowel,
Mass,

o flo Amorican” Ofioe, New Yorlk, Is
mmmm gllllllll‘ Rleotric Telegraph, By umnluu'
Httle buttons on the deaks of the anagert, slgnals are son
0 persons l-mun various departments of the establish-
ment. Cheap and effective. Splendid for shops, ofiors,
dwellings, Works for aoy distance. Price 86, with good
Battery. F. C. Beach & Co,, 3 Droadway, New York,
Makers. Bend for free fllustrated Catalogue
Dies, and Frult Can Tools, Bliss

aod Juy, lrooklyn, N. Y.
for Metal Cast-
;umhm:% in cost abor of molding,
atid secures botter work than the ordinary method. For
Cireulars, address I'. & F, Corbin, Xew Britaln, Coan.

The Hoadloy Cut-off Engioe — The
Cheapest, and Most Economical steam: power In the
United States, Send for cirealar. W. L. Chuse & Co,,
6 and 97 Liberty 5t., New York.

: s Putont Drop Pross.  For ciroulans, address
Peck & Co., New Jlaven, Conn,
[ Goar Whoels for Models. List

-ﬂ.’f-“‘"- ‘Wightean, 2 Cornhifl, Hoston, Mass.,
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Makots of Bmall Agri-

Danburg, Wilkos Co,, G-
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nerlptive Clroulsr,

| Muglo Lantorns and Stercoptioons, all sz L
:Il‘h‘(l Views Hustrating overy u'ul-}rr,( (:»I”l!lrl!l:‘l':n'::"l!
alnment and Pubite Eabibltons—a proftabile buslaess
TOr 8 mau of sl Oapltal.  Catalogues froe. MeAlllster
Man' "y Optician, & Nassau e, Now York 3
Dlroet Breol Castly Bolld and 1
Tenalle sirength 10 Ihonl::ml 1w, 1o |‘r:n‘ o.‘!u::::”l‘(?‘ril:" “.:'::
Tovatoahie sobsiiiae for expenslye forshings, or fran Cast
100 rauiring great Nironuth,  ¥or Clroular apd Price
| LIAE, wildress Mot Muel Co,, cor, Kyvellng and Levant
; Bas o Phllnaeiphie, 1w
Salamander Polting— Loading man »
nNounee Malatmander Velting the :‘nhm!l:nc;:::\:m:l“o‘:l;
hrewt pa-eonduciing covering for all hested warfaces
| Aﬁﬂ, bllﬂlh. Manager, 21 Dey 8., Now York.
tool Lathe Dogs, 14 sleow, und 7 slzs
| Clawups, The Best andg Chuuﬂ‘;. W lulrlilrrulnr and
| Price List to Phils, Hydrnllo Works, Eveline st,, Phils,

Saw Yo the Saw 781,000 Gald for Bawmill to do
Cog, 107 Water i, ¥, ¥

| buthis for loarners,
Lighting Apparstus,

Wpecially, Kngives, Bollers, Pumps, and SMachinist’s Tools,
L. M, Shearman, 45 Cortlangt §t,, Now York.
’Bplnnlmr Rings of a Superior Quality—Whiting-
ville Spinning Ring Co., Whitinavilly, Mass, Send for
wsample and price last,

Bost Philudolphila Ok Deltt
C. W. Arny, Manufsctarer, 81 &
phia, T, Send for new ctreular,

Buy Boult's Paneling, Moulding, and Dove-talling
Machine. Send for rlrw'hv and uu:puv of work., B.C,
Mach'y Co,, lattle Creek, Mich.,, Nox 27,

For Pint Class Steam Bollers, addnos Lambert-
ville Iron Works, Lambertville, N, Jf,

Wanted for all Steam Bollers—A gront cconomizoer
for Fuel, Send for Clronlar. Goorgo B, P'arker, Mant'r of
light Machine Work and Brass Founder, 117 & 119 Mul-
berry St., Newark, N. J.

Diamond Carbon, of all slzes und shapes, for
dritling rock, sawing stone, and tumning emery wheels,
Also Glazlers' Diamonds, J.Diekinsan 64 Nassan St 8. Y,

Chorry St , Phlladel-

(0 C. C. nsks: Is there—:il:r wiy to rendes
silicato of =odn insoluble, so as to resist the action
?I:i:.‘m water? A. There lsno known mothod for

(2) C.L.W.nsks: What will nentralize the ef-
fect of nitrio neid upon clothing? A, Aqua smmo-

nln6 l'li prom I :
being opposite) attract each other with more farce
than one eleots will uttract a plece of Iron

with? A, No, if the other conditions are the same.

() G D. asks: How am 1 to proceed to
eloot dindron? A, Use tho protosulphate or
neutral ehlovide of fron, with an {ron electrode.

(4) T. B. €. asks: 1. Hos o stewm boiler
ever hoon constructod sous o be heated by elec-
trlelty ¥ A, No, 2. My Idea i to have coils of pla-
tinum wiro tsversing the bollor and attached to
‘batteries of safficient power to genemate the heat.
Is this practicable? Can sufficient heat be genera-
ted? A. Yourideais totally impracticable.

(3) W. M, asks: Can you tell me why the
English telegraphs are run on the open circuit and
the Amaorioan on the elosed clrouit, and which is
the most coonomical 2 A The original telegraph in

poles and neoessitated the wso of the open ciroult,
came into use, they still adhered to the opon ciroult
f. g

(6) W. K, W.asks: How can 1 becomo o
good praotionl architect? A. The best way s to
serve o regular novitiate fn the office of an archi-
teot of good standing, in which you will become ac~
quuinted with the requirements of the profession,
and have aocess to his Hbrary.

(7) M. B, nsks: 1. What would be the width
of the torrid zone If the axis of the earth were
inclined #0° instend of 296° ¢ A, Bixty degrees.
The sun's greatest declinntion s 25° 277 257 and s

gecond annunlly, 2 We nre situnted
al) 40° porth latitude.  Ag tho sun never gots
furthernorth than the Troplo of Cancer, why s It
Sun appears to rise north of us in tho sum-
| Ao At the summer solstice, n latitade 407,

tho voliptio meots the N. E. by E. horzon.

(%) ©, H, A nsks: 1. How is the sphericity
of the enrth proved by the appearance of elouds on
the horlzon? A, Lines of true level are ourved,
and difor feom stenlght alght lines of apparont
level ane elghth of an inch 1o o slght of ono elghth
of nmile. 2 How can it bo shown by canal lovel

the oye ia throe feet 1s 17427 ; when the eyo Is elovas
tod 17 foct, It Is 487,

tho strongest mugnlfying gloss now known magnls
fy? A, 100000 dinmeters. % Could such u glass bo
usod ns ordinary oye glasses or spoctacles? A, You
can woar o palr of magnifying spectacles of about
3 inobes focus, The microscope brings the objeot
nonrer 1o tho oye than ten inches, it normal focal

ture holding n drop of Canada balsam, or o phes
ule melted from gl threand, Hlusimtes this
(10) H M, asks: When the air is perfectly

dry and clear, §s sound propagated farther than }

when molsture oxists In the ale? A, You,

(11) A. B. asks: 1, In there any difference
| in the kind of eleotricity obtalned from an electri

I Agrls |

of Stoel | which you obtain the

& Monitor stitohed, |

Eogland was the Cooke and Wheatstone's necdle
telogruph, which was worked by reversals of the |

with battorfes nt cach station.  When the Morse |

A, Thoe dip of the borigon at son when the hight of |

(1) B. D, R. asks: 1. How many times doos |

distanco. A pin hole in s oard, or & lager apers |

Anmerican,

395

onl shooking maohine, oporated by s battery, and | oo thern, Tho addres of the writer should ol

oo composed of migmots which are turned by o | ways bo given,

omnk? A, None, £ Do they use s common slass |

Fnquiries relating to patents, or to tho patents-

plate or oylinder slectrionl maohine for wodien) | blity of inventions, asdgnments, ete., will not be
purpoest  A. No, A 18 e gnlvanio tattery without | published bere. Al such questions, when laitial
any machine for shocking ever emplosed? 1 nover | only are given, are thrown nto the wasts basket, &

could foel anything by simply usdng o battery. A,

It would fill balf of our peper to print them all

Youi in some hospitals 1t s excludvely s,  but we generally tako plonsure In xoswering briefly
A battory of 100 Daniell's colls s employed. You | by mall, If the writer's address s given.

would luve got o shock if you had used a battery
of mosaftiolent number of oolls,

Hundreds of enquirios nnnlogous to the following

B How le It that 1] aee sent : * Whore can the throe eylinder snglno b
fool n whock when I put the wires on the shooking | obtalon ¥

Whose Is the lest book-peging moe-

[ mnehing, But not wheo | simply bold the wires | chlne? Whoro aan bookbinders” finfshing tocks Lo

from the battery without oonnecting with the ma- | bought ¥

All much porsonal  enquirfes ure print-

chine? A, Docause tho passing of the current of | od, ns will be obwerved, In the column of * Bu-
low tenston through the primary cofl Induces eleo- | Moo und Personal,” whick s specially set apart for
tricity of high tension In the secondary eoll, from | that purpose, suliject to the charge mentioned st

shoek,

think that If 1 kept any ool except due east or |

Kleotelo Dells for Dwollings, Hotels, &o.—Most ro- | wost, T sioudd finally reach one of the poles. A,
Hable and chioapest Hnte) Arsunciator, Cheap telegraph | You are right,  In shaping n course, the middlo lat-
Tostraments for Private Lines, Gas | (tude botween two places s usdd o look for the
ote. JH Hessln, Koo, ,Cleveland, 0, ' differonce of longitude, dopartire, course, and dis
Portable Bogines, new and robullt 24 hand, o | B0ce (0 the ables,

Whaore Is the Paerco River?
It lows Into the o Grode,

(1) K. W, nska: If 1T mnke n mark, at 1|
o'olook by o correet watoh, on a floor, where the |
| shadow of the corner of o houso falls, shail I have
o standand to keep the watch oorpect by ? A, The
sun I vight April 14, June I, Beptember 1, and De-
| comber 24, Make a noon wark in the meridian and
upply the equation of tme from the Nowtical Al
| manae,

(14) €. D. nsks: How s ssphalt pavement
made? Al Ttis composd of broken stones, sand,
and gpmvel, cemented togother by tar, pitoh, or bit-
umen,

How much pressure por inch s it safe to use In o
boller of two feet dumeter, and 1-18 inch thick?
A About 35 Ihs

(15) B. F. asks: What ix the highest tem-
pemture at which water will resdily condense
stonm? A. At any tomporature less than that of
the steam, if enough water bo cireulated through
the condenser.

A. In New Mexico,

(16) 8. H. D. says: If you put a thermom-
oter in an open vessel of water beated to the boll-
Ing point, it will indicate 212°, If it is in a boller or

boller fumace? A, It can be made to give much

It can be converted Into stoum of greater pressure
than that of the ptmosphens,

MINERALE, ¥10,—Specimens have been re.
ceived from the following correspondents and
examined, with the rosults stated :

D. W, DIt is lmpure brown sesquioxide of
iron.—E. M. M.—Your specimen s graphite.—J. N.
~It s fron pyrites—M. S, W.—It Is sulphuret of
zine, traversed by o thin seam of pyrites.—C. L—It
Is gypsum.—J.W.—It s elay, with a smail percentago
of oxide of iron. Itwould make an inferior paint.
—V. W.S8.—It is a very dificult thing to answer
suoch ODS 08 ¥ when a plece of something
looking like dirt and of hardly the size of u threo
cent piece is sent. A plece of reasonable size

higher indications, If the water is confined so :m,; Bofler, wash, L. Falreblld,

other closed vessel, will it indicate more than 212°, |

provided you have hesting surface enough, as fn &l gy f oo lore ven v wWima

the head of that column.  Almost any dostred in-

(12) 8. K. 8. osks: If I start from the equa- | formation can in this way be expeditiously ob-
tor und trvel In a northessterly direotion, shall [ | Wined.
same work with 0o more power Exponded, L. 1. Cox & | Inally arvive at the point from which [ started 1

[OFFICIAL. ]

ftNDEx OF INVENTIONS

FOR WRon

Letters Patent of the United States were
Granted In the Week ending

November 17, 1874,
AND EACH BEARING THAT DATE.
(Those marked (r) are reissoed patents, |

Addresaing machine, J. M. Boarkert.................
Alarm slgual, electrie, Z. P. Hotehkiss. .
Alphabet board and bloek, D, C. Taylor,
Alphabet case, Basde & Sangater
Ash leach, D, J. Moftit, ., ........

Bale tie, Allan & Burne, ...
Hale tie, H. G. Hutchison.
Bale tie, 3. N, Sali

Diittard table plano, C. A. Green....
Billiand table leveler, T. J. M. Jewell
Binder, temporary, B, J, Beek......

Binder, temporary, L. ¥, Keech.

Bofler sttachment, wash, J. Hasking (2.

Bung and vest valve, Deins & Naltzer,
Barner, g2, S, Hobwon
Cam silde, Stviter & Houghtaling
Can tops, ofl, G. H, Chionock. ...
Caraxle box, T, Haynes...,,
Caraxie box, G. Hoalton......

Car axie lnbricator, C. D, Fiyat....
Car coupiing, W. C, T, Davideon .,

board box, No. 1 §5 a silyery looking mineral, in
fan-like needles, with a groasy feeling Uke soap-
stone. It is pyrophyllite, so called because when
houted It swells out to many times its original bulk,
forming small leaves. It Is a silicate of alumina
contalning water. No, 2 Is quartz sand mixed up
with pebbles of brown oxide of iron. Some of the
latter, of a cubleal shapo, have arisen from the al-
temtion of the yellow sulphide of fron to the brown
oxide.

J. A, C,osays, in referonce to an article on
spontaneous combustion Inhay : Bome persons dis-
tribute salt plentifully throughout their bay when
thoy pack it away, in order to make it more palatu-
ble to the stock. Cannot the salt be also suggested
s o proventive of sy combustion F—8. W
anks ¢ Is the wood of the bols (Fare or Osage orango
troe evor used In ormamental work =T, Ml asks:
Aro thore any wire swing bridges ?—H. R, E. usks:
How nre dies, for making type, cut?—G. B, asks :
How do pocketbook makersmake the creases in the
leathor of pocket books' and what kind of tool Is
used ¥

COMMUNICATIONS RECEIVED,

The Bditor of thoe SCIENTIFIC AMERICAN #ne-
knowledges, with much pleasure, the receipt of or~
{ginul papers and contributions upon the following
subjects:

On Ventdlation, 1y €L AW,

On Hydraulio Brakes, Ly WM, H.

On the Phylloxem. By L W, G,

On Dynamito, By H, GOl

On Life Insurmnee.  Hy 1P|/,

On a Hole through the Barth, By B C.

On o Flying Maohine. By L, M,

On the SCENTIVC AMEIICAN. By E G, F,

On Sun Spots and Cometa, By J. W, F.

On Strange Foroes (n Nature, By G. W, R,

On Lacing Balts, 1y o, W, 8,

On Ceibbing In Hores, Uy 1L

On Tempering Steol Tools. By T. D. L.

On n Cot Worm, Hy A G C

On Phosphor Bromae. By J. AL B
Also enquiries and answors from the follewing :

W, P F—C. E Ml M B8 D, 6 N~-b-

NP -LLL-OEW COJir-W HLHI

|

HINTS 10 CORRESPONDENTS.

Correspondents whoso (nquiries fall 10 appoar
should repeat them,  If not then published, they

l

should be sent, with some ble expl Car coupling, ¥. Gratuger......... 136 0
The present so-called specimen 1s black and green | Car conpling, J. J. Lappin, i 15,59
sealing wix, mixed up with nitmte of baryta.—A | O Hak,J. 3. 8 . 1330
reader sends two spect inon unlabeled paste- Car roof, J. G. Thayer ..., o

Car bolster plate, P, Farwell, . ...,

Carbon black, making, A. Parrur () s
Carper stretchor, P B, Myers, ... . I
Centering device, W, D, Sk, .. - I
Chalr and lounge, combined, 1. Vas .. 10
Chalr bottom, E. Saveral...... . Beoss
Clamp, book,J, W, Beatty, . 1589
Cooler, milk, H, Cowdery.... o 156913
Cop tube, L. D, Bennett. ..o « 1sagne
Corn shelling machine, H. L. Whitman............ W
Cotton agalnst moth, treating, G. W. Chipman, .. 15659
Cotton 10X, M J, WalEH, . iiiicaismsnsssnrasstrnmen 1.0
Crane, holsting, G. H. Starbuck, . 157,008

Cryptography, Joseph & Aberle..
Cuaitfvator, T. H. Garlaud
Cultivator, Markee & Spleer...
Cultivator, T. W. MeDMll (r).......
Cuitivator, hand, French & Prentice.
Currveomb, W, E. Lawrence.....
Dental plugger, W, M. Reynolds.
Distilling spparatus, D, G, Rush,
Dovetalls, forming, E. T, Eddy.

Eogines, alr and steam, fire, J, B. Van Dyne
Engtne valve motion, Brandon & Trankie. ., .
Exeavator valve, W. E. HBrock
dxplosive compound, J, W, Willard...,
Eyeleting machine, Woodward & Goodson,
Puro registor, B, 1, und 1, H. Loveman
Fire brick, eto., compoaition, E. H. Richtor,
Fire extinguisher, J. B. Van Dyne.
Fire kindler, J, Comumins. ..
Flower stand, 0. A. Blagham
Frult dryer, W. H. Clarkson. .
Fruit Jelly, A, D. Chase,
Fuel, burning water for, H, T, Love,
Furnace, supplying alr to, C. Gearing.
Furnace for steam boilems, L. Stevens
Furniaee, hot alr, 1, Randall (v),....... aSeasn
Furnace hydroearbon burner, L. Stevens,

may conclude that, for good reasons, the Editor de-
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Feientific

American,

gy’ ¥ O Vibred .

:::w—mi C.G.Bosk. . 198,008
Knhting wiseNine, ¥ Philip 190,85 |
Koftiing machine preset, B War 159,005
Kash spindde fagtener, K. ¥ Lincoln K
Lamp podesials, gises, J . Dirics 1, 0
Lasmp, strect, Jacvbeen & Nurger LR A
Lanther, srtificial, X Knrvhesk 1 .
Latter box, M. . Nichols I8 0
1oc%, patmtitarion, . 1°. i 1=,
Lo alivittie goard, Prekies & Plekup (LN )
Lubcbestor, ¥, 1 Patwer 157,00
Motal working machis Jomes 1 e
Mk safo, J , 15 an
MUK, treating coudensed, N L Iahop (LK 2]
M, fralt grinding, T, J, snd G, M. Cherk 108,
ML, quarte, 8. 5. Cowles 18 0
Millstones, tram stall four trucing, 5. Tavior 1
Molds, backwashing, J. W. Harvisos L
Moter, checire magerthe, U J 11 Gaator AN
Motor, magmetio, G. M. Phelps W 2
Nall assorting machine, M G Thongson 108, .
Nt bars, rolling Banks for, G Johnson, 14
Ol), appuratos for refining n. D, Tamer 1, o
O vessols, tap fur, M Apdrew (r) s
Ol el rabbing, Rotumel! & Urane, ... 196,95
Omnibes, 4. B White S 107,008
Ondnspoe slevating serew, N Wiard .o
Ordsapce, restraloing recoll of . N. Wiard 187 4

Organ, reed, T, Stoddant 1 W07

Overshoe, rabber, \lclrrbiﬂ 1 (Mevnnen A

Oywier salver, A, Daker, .. . . 18 =

Packing, plston, . W, Richands e . 10

Pan, dust, E. Kmmm Ssebraeadves 15,00

Pantaloons former, K. D, Viete o R

Paper-folding machive, ©, Chambers, Jr.. . 156 (e

Paper pulp stralner, G, Gavit i . 1M 80

Pegxing machine peg box, G, H, Davis, « 188,918

Pipe, fountala jet, B, 1 Burton LA

Manter, check row, J. M. Banker. . . 1.

PMow, C, H. Baltger, aoeb 156 50

Mow, A, Irloger....oovenere 17,0

Mow, 8. D, Wright ook 155,000

Mow whoel, J, B, Herman < 196, .y

Pockot book, banker's, J. Redlelyon 156, 501

Pocket books, ete,, clasp for, ¥, Hellos 157,0m

Pross, most and vegetahlo, K, Wright. ... 166, %0 |
Projectile, sub-catitel, N, Wiard. L 100 |
P, Dale & MYSIs. ..cocooiiviierrvmnnnnns . 1M 8

Pump, oscillating, J. Smith SRR bid 187,01 I
Pumps, fstosiog Hnings In wood, M, \\..w.un o 138,00 |
Pomp plston valve, C, Darlelgh, 10,9 |
Pumnp rabber valve, O, M, Wienman, ......ooovuiens 157,008

Purifier, middiings, J. Deall . 108,970 |
Hadistor, firoplsce, O. Commtook . 100,012 |
Rudiator, heat, O, Marrin, ... « 156,004 |
Rallway gate, G, W, Lallaw, ..., .. 100, 888

Rake, horse iy, 18, D, Tabor, . 1,008

Refrigerator, J. K. MU, . ...oov e 157,019

Rogister, fare, E. P. & H. W, Loveman............ m mu

Roof piate, Muminating, W, L, smith, Jr .

Sash balance, X J. SXAZRY. 0o mml
Sash fastener, C, P, Sandford...... 155,900

Sash fastener, Buscoe & Brotherton. 156,80 |

Saw bisnk, Abol & Podder. .. ..ooovviviiinnns o 156,908 |

Saw fiing beneh, L. W, Pond., .. 156, gy.'
Saw gage, B, C. AtKIne . ooviiniins . 106,967 |

Saw grindiog machine, H, Disston,........ vo 100,559 |

Saw mill head block, Pond & NMoDonongh, . 100,857

Saw mill bead block, ', M, Walt............. oo 167,008 |
Screw machine, wetal, F, H, Brown, . 5T.en
Seeding machine, Nnr..n & Wenusthoff. .....ouvnnne 157,005
Sewing machine, C, H, Mason., . 157,07
Sewing sttachment hodder, C. 11 \\-urtwun ..... e .0 |
Sewing machine tralder, Iokary, Dexter, & Lage, 156 90
Sewing machine shuttle, L, Mangus........coov0e o 16
Sewing machine trisnmer, W. A, Springer (r). L8113
Shirt, B. Cloett.. e . 15 w0
Sbhoe, gum, D. P. Did«k‘h o, Nll

Shoe malls, making, J. L. Buxton...
Shoe uppers, Stting, W. J. B, Mills
Shot pouch sling, W. W, Kollock
Spikes and nalle, besding, T. Woed. ...
Stesk tepderer, D. J. Shuits. .
Stench traps, mold for, H. & " mttm
Selll, slcohol, D. G. Bush
Sockings, kuitting, Burson & Nelson. .
Stose-catting tool, H. Cottrell,,

Move, Marvin & Vose........... 155,008 |
Stove, covkiug, G. N. Palmer (r), 6.1 !
Move, tagarine, B Bussey,....... 16,
Sove, milroad car, i, F. Rankin, . 156,90
Sospenders, LLE. Newtot......ocovererrennnnnnnnss 16,0
Switeh, C. P. Deyoe.......cccnne . e |
Telegraph spparatus, clectric, W .T!:«nm - M8
Telograph, daplex chemionl, T, A. Edison. . 1% -u
Telegraph wires, clamp for, G, A. Beach . n

Thill conpling, C. A Green, . ............. -~ M n
Thrashing mackine, Nichols & Anderwon - 1400
Toy, sosp bubble, W._ A, Marwood,. « 105,928
Urinal, B. H. Barton................. . 14,950

Valve, lock-up safety, N, Wiard,, o
Valveslide, C. Bogers, .....covvviven « 15
Vebicle wheel T. T, hnhm‘ 156, 2

Yehicie wheel, H. C. Tervell.....oovveinneninnnrnnns 157,00
\'mumﬁ..ﬂ.\‘.“wmy,.., seraien snsessanse AT0,00
Sebicle wheel bab, = B, Shate, Jr. . W .

Velicle whee! bub, Smith & Cox....... .. 16,5

Vete-counting spparatus, Boner & l‘kmm. AC
Wagnun bodies, bolding Jack for, W, It
Wagon seat, spring, G. H, sponcer, .
Wastilog mackine, K. H. Boyd
Wateh dust cap, O, ¥, Stedman, ... .
Wateh regulator, Moseley & Hunter,.,
Water vigset, J. Barne,

Water closet, W_ 5_ Cooper. ..

Water cock, A. D, Davis.,

. 156,93
15 96
L', )
. 1050

~Crane ...

an o IM ”'.
Water eter, . O, Tayhor...... . 16,
Water whoel goy orRor, B, Wiright. . .o oiiivennnns 1%
Whithetree tog tastener, J. L. Grafl, . l%""l
!’In‘o'"uur oeliar, J. B, Gaylord, (LA

SCHEDULE OF PATENT VEES.

On esel Cavest,,........ . s10
On edch Trade mark, R o]
Ou Oling eects applieation fora l'.vm (T YOATS) ... o1 »15
Op tmuing sach origiosl Patent,,,, .. eee 20

N10

On sppeal to Commissloner of Patenis 0
On spplication for Helwan, =50
On fiting & Disclater. s10

On su appiication for Deslgy u.., ,..,.,
On spplication for Deslgn (1 years),.
Ou spplicstion for Deslyn (14 )‘rnn).._,‘m

sio
15

Nov. 19, ¥,

LR0.—E. Beoard, Chieago, 111, U, S, Improvement on &
machine for nalling baxes, called ““Beanl’s Ameriean
Nox Nsller Nov, I, ISH

400 <R, M. Evats, Putfalo, Erfe iy . N Y U. s

: Impravoments on U vooerutive numb printer,
onlled ' Eonns' Xumber Prinier N i

LS -J_ F. Colling and J w Cummlog Montreal,
F. Q. Improvements In the process of separating sl
el from vegedabde matior, oalind *‘Callins ‘1'stent Pro
oven Tor Separation of Animal from Vegetahle Matter
Nov. 1, I,

400 <K, T, Dueharwie, Montreal, P. Q.  Tmprovements
on automatic ol) eans, called ' Ducharme’s Antomatic
O Oan."™ Nov, 19, W

L0 —F. Froudfeot, Teronto, Oat Iuprovemuents on
stovepipe drums, called ' Mroudfoot’s Tlesting Dot
Nov. s, 1%

L. ~C. P, Ohisholm, Ok Halion county, Om

Useful plant boy, ealled *(Chlshobm's
Pox.™ Nov. 19, 1%

L. 8. P, Litthefield, Lynn, Mass. .
meter for rallway osrriages, oalled **
way Carrlage Meter. " Nov, 20, 1834

L0, —E, Leonand, London, Ont
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THE MOST

N | POPULAR SCIENTIFC PAPER

IN THESWORLD.

PUBLISHED WEEKLY.

THIRTIETH YEAR,

NEW YOLUME of this widely-ciroulstod snd splendidly illustratod papar comnwnons on the fourth of
3 on pages of uscfol information, sud
-

*

January. 1t s pabllahed wxexny, and every pumber coufains sixt

1V alargo number of original engravings of new lnventions sud discoyeries,

REPRESENTING Eogincoring Works, Stoam Machinery '?- “ lnlunnun-. \'u\-lhl»-‘ :n Mechanicn,
Munutsotures, Chomistry, Photography, Architecture, Agriculture articolture, Belonon and Ar
o foll mun. ¢lesnes 11 all |:riin)( the world are patrons of the SC TENTIFIC AMERICAN, snd
It enjoyw the widest circulation of any weekly newspaper of the Kind
MECH \\ll S fisd In the SCIESTINIC AMERICAN tho latest andd most yaluable information conorrning
llx ir various Taaoes, and details of all the Jatest and best Limprovernenis m\l\- nxEny, TooLs, Axn PROCESSES ;
together with such useful knowlodge ss will tond to dignify their ocoupations dan uu. n their labors,
INVENTORS find in the Sciusrmic AMenicas all nocossary instrnetions bow to seenre Ly yins-PATENT
aleo excellent slustrations .m-l desoriptions of the best inw ml. n#s mads in this country
U. at Washington, with numerons explans.

fur their lnventions ;
and in Barope ; Hkewise an Orviciar Lo of all Patents granted we
tuey notes ; 8leo, discussions of questions eoncerning the parEsT LA { the United States, reports of trials
| la court.
MANUFACTURERS find in the SCIENTIVIC AMERICAN illustratiod artickos descriptive of the most

uring aperations, the different processes being lucidly
machinists, sl the household,

deseriptions of all the best inventions
vthor with = faithful record of

tly invonted mmchines used in varfous mamefi
; alpo, practical reolpes of much yalue to ANt ey
INEERS find in the SCIENTIVIC AMERICAN valuabl
with Sreas, Rarnoan, Masy, and Meomasicar, EXarsernneg ; tog
yotne atud abiroad,

recent discoveries made in CloDayrer. and

CHEMISTS lm-l in the SCIENTIFIC AMERICAN detalls of
articles on tho application of that scienco to sll the Usaful Art

AGRICL I.Tl RISTS find in tho SCIENTIFIC AMERICAN engravings and descriptions of the best sod
oSt spproved Fasor Dovneoass s ;. also, original and we wll selocted articlos on mattors relating to Florienlture ;
great care being takon to furnish the st and best Mustrations of all new Ornamental Plants, for the houm
Iswn, or gardon, This foature bas boen adopted during the past yeur with great succoss,

ALL CLASSES 0O READERS find in the SCIENTIFIC AMERICAN s pop
scientific information of the day ; and it is the aim of the publishers to prescut it in an sttractive for
ing as muchas possiblo abwtruse termos.  To every intellizent mind, this journal affords a constant supply of
instructive resding.

REMEMBER tho SCIENTIFIC AMERIOAN is a wrexny rarzyn, and every nnmber coutains as much
information as most publications that are (ssucd monthly., The Screvmie Auemicax should have a place in
] nr:!'nmuy Library, Study, Ofice, and Countitg Root : in every Reading Boom, College, Academy, or School

A yoar's numbers contain K32 pages and Sevzmay Hoxooen F Lonsands of volummes are pre-
served for binding and referetice. The practieal receipts ar
an Instruactor and Educator the SCIENTIFIC AMERICAN L»
grews in evory community whore it circulates,

. TERM
¥ By the new law which goes into operation January 1, 1875, pub-
lighers are required to pay postage in advance. The subsériber
“then recdeives lis paper through the Post.office free. 418
RECULIR RIATES|ro® SINGLE (CorPIES,

Bciaziﬂc American, one year | in:luding Science Record for 1 8"5 .n:zud.z:g pcn-
$320 | 3g0) ..o -oon .$3 50

of knowls

Scinﬂﬁcmrlun.Myou-inclnding Mex of Progress | I.;. S.eean: Ex-
postile) st iTi e .- . 180 graving), (incln postage) .... 9 00

Scientific American, three months ir.- Patent Laws and Mechanical Movemants
cluding postage).... ... ... ‘100 | (including postage) .--. ......25 cents.

CoxBIVED RITES.
Scientific can, one year, and one Scientific American, one year, and one
copy of Rocm'. for 1875 copy of Men of Prcgress in..u:l::.g
(polkgo included .$5 postage) .... --..$10°00
Scientific American, two yoars mclnd s Sclentific Amr’cu, one yur. and ome
ing postage) ... :o-.sen- .. 530 .o%y of Science Record for 1873,
Two coples of Sciemtific American for 528 copy of Mea of f Progress
one year, and two copies of Science g neluding postage). ..12 00
Record for 1875 (In¢luding postage) 2 50 °

)= ———— - P

CrLve Rames u\n l’!n.. MIUMS,

L3
o

cLean lt.v rESs.

Five copies of Scnenllﬁc Amorncan, one ycar. poslage included $2.80
each) ..............oe. --$14.00

»tb. sireon Who ponids us a clab of five, as abovy o soied as A preanlus, froe, & 0opy
o 3 \clrnﬁ’ I.ru-nl/x-r INJ O, : "
Five copies of Scientific American, one year, postago included ... .- $16.00
To the person who sonds us & club of five, as above, wo somd s “ prowmdum, froe, & copy of

the clomnt engoaving, Mew of Progress.

Ten copies of Scientific American, one year, ($2.70 each) ... .... ... ... §27.00

To tho porson who setils us & clab of 120, wo give as & premiam, free, 8 copy of
cn o) Progress. >
If ull the tens names sont as above are nes abacribers, the sender slall reovive as premiwmes, 1y \
o, and Someses Recoun yor 1555, : s o
I s Club of Afwon names 14 sent, st $2.50 cach, of which five are new subscriders, the setider of 11
b entithed, freo, 1o Mes OF Procirss, st o Wy Of BOLENEE RICORD Ton 1965 : e olub wil
Lo Miiog ovders umder the abonve club mt e will sesud two coples of NCIENCE Nroont ¢ eitd

| Ly M o WO b,oue ordoncd) as 8 substitute Or cugraving, Mex or Proons
- - —

PREXIUNS FOR NEW SUSSCRIBERS.

1o any pwrson uhn s now, or over Iine boen, & subseriber o the SCIBENY : E 3

(e as o premdum, freo, 8 copy of SUTENCE RECORID fur 1575, or & cop of 1878, 1873 or 184 "" by

fervesl We also offor the sane prembiomg 10 any peron who sends us two sese sudeced »'- Al ‘i.!ﬁ .n' picanl
Any sibweriber who, at the e of renowiog his own subseription I us thrve vu:- subsezid

FLL00 o pay for thy four subworiptions, will bo entitiod to a copy, free, of Sedence Rocorst A "" S, Wil
A0y peraon who sends us Aive 5ow subweribors and $10.00, \\I\l b entithed to one copy -l’vl 4 ’\.:"“"" -

AMNERICAN roe, 1or ane yoar, sud also 1o & copy of Selence Record for 1IN} ‘ ; . NTIFL

SrPECIAE Nork S.

Clubs arve it anned 19 one sddress, nor 10 one pos o .
& or 10 o . O Gt ey be soltclted In diffore
Ao papwre will o adled G tho wddross orderod AT e, i
Additions) sames will bo reccived at apy tinw during the svar, from the sender of o UL TR fut
‘ M ¢  rates

pevifod
By the vow postal law, the postago on the SCITRN PINIC ANMERICAN
d : 4 4 1 .
Wity couts o year, payable (0 advance at the post-olfico where thy js[nr is I‘-ll|'-|" I;.D- .a.r‘\l..\ . Uiuhat
THE PONTA A0d the subseribar recoivin the paper freo through the post-office v FRASS Iyt

The safest way (0 remit i by Postal-Onder, 1
( raft, or Kapress,  Monioy carefally pl
4 "
and securoely sealed, and care lnll\ addressad, seldom goes u-lla\ : but feat tho s n’.u‘. :‘.‘n‘.r Wi of envelorng
A t Arees all Tottors, aud muke sl Postabsordors drafiy, « [u\ﬂ e to

MUN N & CO.,
Publishers Scientific Amerioan,

37 Park Row, New York City.

A The SCIENTIFIC AMERICAN {s SOLD BY B
NEWS DEALERS in the United States, Oanada and ;\‘l;rl(;‘d'l‘!li. FRINTEL,
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fiaprrttsrmmts ST, V. Carpantor. Advertising  Agent,  Addrows :
‘ H. WESLEY PERKINS,
e eyl STEAM  GOVERNORS WITHOUT GOST, [ e erad aven

Kngravings may head ardoertisments ot the same rate

por tines by meosirament, as. the letter press.  Ad- |
wertieements must e reeetved at publication office ax |

carly as Friday morning to um\«u n nert e,

1875 N ki

Postage

Kree.

Now is the Time to’(

Subscribe

TO

HARPER’S PERIUDICALS_.

Harper's Magazing.

The Magazine hias done good and not evil
all the days of its life.—Brookiyn Kagle

Harper's Weekly

The ablest and most powerful illnstrated

periodical in this country,—Lowixetlle-Conrier

Jowrnal

:

Hamper's Bazar.

The orgun of the great world of fashion,— |

Boston Draveller.
TERMS for 1875.
Hanrmn's Magazaxe, One Year.. L
Hanrer's WenkLy, One Yoar .4
Harpenr's Bazan, One Year .4 00

¢ copy of either will be #=nt forone year, POST: AGE
PREPAID by the Publishers, to any Sulseriberdn |
the United States, on reecipt of Four Dollars, |

Hanren's MaGAzixg, HanPEr's WEERKLY, and
Hanren's Bazan, for ong year, $10 00; or any
two for 87 0: pwatage prepoid by the Publishers.

An Ertra Oopy of elther the MAGAZINE, WEEKLY,
or BAZAR will be sent gratis for cvery Oub of FIve
RUNSCILBERS af 84 00 cach, in one remitlance; or,
£20 0, without crtro copy: ’-w(d')’
vpsrid by the Publisherr.

Mum & Co’s Patent Offces.

Established 1846,

The Oldest Agency  for Soliciting Patents |
in the United States.
TWENTY-EIGHT T ' ARS EXPERIENCE

MORE PATENTS bave boen secured through
(Ll agvmey, st home and ableved, than throuph any other in
the world, \

NIXTY THOUSAND taventors bave svalled l

~ir "“I“" for

Wernselvens of Muns & Co's servioos tn exarutaling thetr in
ventions, snd proctring thelr patents
They smuploy ae thelr safatante s corpe of the most ex
prrianesd men = examiners, specifeation wyiters, and
deafaenes that can be toand, many of whom have betn so
wied fromn the ranks of the Patenst Office

MUNY & CO. in conpection with the puldieation of the

RerEsTIne ANrRicay, continue W

uauine InvenUone

renfer with Inventors, prejare drawings, specifestions. and
unigntneats sttend o Aling spflientions im e Patent Office !
poying the guvernmmnt foem, and wateh oed e otep by
stap while peoding beforw the examiner. This s done
theoneh Daele braneh ofiew corner ¥ and Tth Streets, Wasd l
Bt They sl prvpare sad flle caveats, jrocare dewien
petents, trademmmrks, and refosnen, attend o relerted cnses

1 prepaned by e inveator or tther stlorneyy ), procury opy

Arhte, sttenel W Interfervmens, give written wALbme O
muitrry of IANSEaent, furnieh ropdes of patents in fact
strnd by every heuneh of patont basince both in (hie end
I farnign romglries

Patonts cbtadon) o Caneda, Vagisod. Vrsaer Redrtum
Germmany, Rosds, Prossie, Spaln, Portogsl, the Brithd

Colonies, md ol other countries
rraated

Where pabats are

A spovisl asies e male 16 (he Rotrwripe
sl laventhons petested throngh Ude
rrme st rmidence of b Jeten tow Falenta e oflen
sl f parter whale, b germons altracted )

Avenicanw m

Ageocy, with e

fnvemtem
by et olien

A gamptist of 115 pages, contatuing the lows and Al 4
rontice for obtalning Unitd Bistes patents, also & clrrgter

pertaicing rxedadvely W Fomtgey Patemts

Hatig coal Gy

Sl oountry, thne Ersntad, sle., sttt T Addrves
MUNN & Co,,
Potlahery SCIESTIVUI AMERIOAN

27 Park Row, N, ¥,
Braxon Ovvn—Corner ¥ and Teh Niroots,
Washdegton D«

WHEN THEIR SUPERIORITY QVER ALL OTHERS AS THE MOST PERFECT, RELIABLE AND ECONOMICAL

STEAM GOVERNOR IN THE WORLD
IS NOT FULLY ESTABLISHED BY ACTUAL TEST.

differ from all others both in principle and operation, and insure
any dcsirt‘d uniform sSpeocd under all variations of load or boller pressure.
Largoly in use by the U.S. ccvcmmcm at Treasury Dapartment, State and
custom Houses, Navy Yards, &o. also, by Iendlng Maonufacturing Establish=-
ments, Rolling, Saw and Paper Mills, Tanneries, &o., throughout the country,,
where the most positive and uniform speed is required. Address,
criptive circular of reference, &c.,

HUNTOON COVERNOR Co.,

They

for des-

Lawrence, Mass.

UR COVERING FOR BOILERS AND
PIPES savos lmnl\ Lwr Cent In Fuel
OCR FELT, CEMENT, AND PAINT FOR

ROOFS Is tho best In the market,

Asbestos Felting Co.

316~-322 Franort 8., N.Y.

IRON PLANERS,

ENGINE LATHES, DRILLS, &0, Sond for l'rlu‘ List,
NEW HAVEN MANUFACTURING CO.,
New Huven, Conn.

l) l(()l’()\,\l‘.\ l'()k CONV l("l‘ lu\B()H

Agents’ and Wardens® Office,Sing-8ing Prison, Novem-
ber 18, 1574,  Pursuant to o resolution of the Board of
Im;m‘mn‘ sonled proposals will be received by the un-
dersigned, at his office, Sing Sing Prison, up fo the 3rd
day o l)vrmnlwr, 1874, at noon, for the labor und services
of five hundred '(50)" male copviots confinéd in  this
prigon, to be employed In the Laundry business, to com-
mence on the It day of Deécember, 1574, for the term of
n\o )'l‘ll’ﬂ o).

Also, mponln for the labor and services of Fifty
\Inln Conyicts confined fn this Prison, to be employad In
the manufacture of Brooms, for the term of 5 years

Also, proposals for the labor and services of nm
Male Convicts confined In this Prison, to be employed
in the manufacture of Wooden Ware for the term of
n\_}g yoars (6), to commence on tho 1st day of December,

Tux CRLennaren DiAMOND SOLID
Esouy Winer, Pat, Enory Wheel
Muchinery and Automatic Enife |~ Also, proposals for the labor and servicos of Fifty
Grinders, Tor the rapid and perfect | Male (,ouviuu\ confined inthis Prison, to be employed in
grinding of Planer, Paper Cuttor, | the ure of M y for the term of five (5)
and Leather M-Hnlm: I\nl\v-, man- | years, to commence on the 1st day of December, 1574,
ufacturod by the AMERICAN Twisr Als0, proposals for the Inbor nnd services of Fifty
iy Co., Woonsocket, R, 1. Malo Convicts confined fn- this Prison, to be employed in
Now Chinreh 8t, W. 8. Janior, Agent. | the manufacture of Clgars forthe term of five (5) years,
JURSANRETT, Agent, ©0 Wellington Sireet, Montreal, to commence on the 1st day of Decémber, 187

.
With such labor and services will be furninhcd shops
‘I) I{ q yl\ T s und premises In the Prison Yard, ydraulic, no

No
steam power or Machinery will be farnished with sucl
labor and services, The uge of the Croton Water will be
allowed ot o reasonable rte.
Proposals for the labor and services of Male Convlets
: OIL.

Safost and best Ol ever made=burny in any lamp-for
salo overywhere, CHAR, PRATT & CO.
E «Mhu-lwnl 1770, 104 Falton street, N. Y*

to be employed fn the Laundry Business must be ad-
dressed to the undersigned, marked: Proposals for the
Labor and Services of Male Convicts to be Employed in
the Laundry Business. And each of the other proposals
must b sddressed In 1iRe manner and specify what the
nr\'k? ul;e rﬂlulrod for.

% for sdeh

will be furnished by the
Clork of this l‘mon to any person applying therefor,
They must be socompanied by the written consent of
the parsons to bovome sureties  in the sald Contract, and
thoy must luve annexed n justification of thie suret{es fn
guum not less than five thousand dol A8 provided
v A s s E R 8 y Beotlon B, (I‘Ptu 451, Laws of 1874, No proposals

111 be ontertalned ,which ‘offer more than one price per

POSITIVELY make enough from | day: and the right fa' rezerved to the Inspectors, with

now till January to keep thom | the assont o{ tho undcrllﬁ 4 to reject all orany of the

year. Entirely now foaturos, Immense snocess. lk- ulek, rrupouln o ; Jll thoy shall deem’ it for the Interest or
0

Send for valuablp specimens (free) to T, E. RE, | the State so
Publisher, No. 11 Dey St,, New York. y 1_ x.vm-:o WALKKR Agenun Wnrden.

]‘,\(.L\hh AND BOILERS, New and Second<Hand
4 Portable and Statlonary, For description, address
GOODWIN & WHITE, Ol City, Pa.

S 27~ EMERSONS PATENT PLANER SAWS ARE SUPERSEDING ALLOTHERS
A a7~ EMERSONS PATENT CLIPPER SAWS EXPRESSLY FOR VERY HEAVY FEE U‘M» D TIMBER
W 2c3- EMERSONS PATENT FLANCE TOOTHED S SAME PRICE OF SOLID SAWS.
S o~ EMERSONS PATENT UNIVERSAL AND ADJUSTABLE SAW f,w"c SENT AIDON RECEIPT OF P
N.B.SEND POSTAL CARD FOR CIRCULARAND PRICE L1 5T 70 EME RDON FORI] &C O BEAVER
AND LEVE

II“I\ rlNl Machinery, m-:ol?u\rom s T oS ok

“URR!LL & KIIZBB. 44 Hollidny St., lhlt.
cle. La nn\u: (orlnrﬁrn‘otk.
falpastinie for spare hours. BOY
Address JOHN A. ROEBLING'S SONS, mumt-rmr- ’

Crane Bros, m'g.Co.. o
CHICAGO. Excelsiop Do Your Own Printing
en do thelr
advertising, save monoy an
bave great fun and make money rm
¢rs, Trenton, N..J_, . or U3 .. New York,
Wheels and Boupe for conveying pmrnkmg distances,

M‘b‘. $9 Prosn for cards, labels, envelopes
| Business

| = trade. Amatenrl’rlnung. delig bl
|

ntmg ulpn"xi?ln* Send two stamps for full
P‘_ g ¢ talogue presses type efc, to the Mirs
€5S€° KELSEY & CO. Meriden, Conn.

IMPBO\’KD \'ER‘I‘I(‘JIL FNOI’NES Slx & mam'
JOHNSON, HESS & CO., 1345 Button-
- d.SlReL Prm-del P hh. Pa.

Send ford lr« alar,

B
‘ 3&"‘%‘8‘&.21:7: Time Duedor. capable of

. the "

a8 the sune ruc.bu different
7,

- mf% ‘Bo-to- VII:-.

Machinists’
TOOLS,

OF ALY KINDS, ¥ ‘__,!_T,E}“w}; 0-

uerk's

~DDRES® Parties h {nstru; u rlu: t au-
: 4 ThoTiEy from ime will be dealt with .«o":.‘i}‘.‘ to m‘-"' -
\.Y.Stéam Engine Co c
ortland Cement,
98 Chambers St. M(MWWM‘&RIMYDS(‘IEM l:{
Knw Youx A Practical Treatise on Cement farnished for 3 conta -
H. W. JOHNS' PATENT

ASBESTOS MATERIALS :

ASBEST0S ROOFING, for S eep or Flat Roofs in all Climates. e

ASBESTOS ROOFING PAINT, n strictly first clnss nrticle, rich color nnd superior bo‘!’-
ASBESTOS PAINTS, all colors, for genernl purpeses, in pails, Kegs, and barrels,
ASBESTOS BOILER FELTING, Shenthing und Lining Felts, gonern]l Roofing Materinls, ete.

These Materials are prepared resdy for use, and can be easily a
pplied by any one. Send for descriptive Pamphlets
Price Lista, instructions, ele. Liberal Inducenfents to (!eurrnl O'I"".lllll and Denl n':. y

}r' CAUTION ., —The public sre hereby cantioned agafust ‘;nrvhl-lhu’ or using any materials for the above or
similar purposes, purporting ' ANBESTON, unless they bear our name aned dates of patents.

Patentee -rlr'd.::‘v_l:':llu'n-ur-clurrr, ! H W. JOHNS, 87 Malden Lalle. N. Y.

GLASS OIL CUPE

Tirsss Fittiogs for Stoam, Water and Gas

for Catalogue T. HOLLAXD &
New York

MAXIM’S
Antomamc Pummm: Em:me

THE JORN HARDIOCK

NIAGARA STEAM PUMP,

W to 77 Pyart 8L, Brooklyn, N. Y.
Manufactured sololy by

Hubbard & Aller.

EXGINES AND BorLens,
Pulleys,Sharting and Hangers
1 Speavally.
] ARTLETT'S BOULEVARD, STREET,
and Park Latipw exool all.  Park size, $3 Stroet s“

Poulovard, §6.50; iefiectors, §1 10 #9 each. GENRKE
DEFOT, 46 Broadway, cor, Prinee 5t New York

Working Models

And Espertmental \l-rh'nr Metal or Wood, made to
order Ly 7\}!6’.‘!:..,,““\\

of

P:a.
o0

B T T BLAKE'S PATENT |
PHE HEALD & CISCO N o stone and Ore Breaker |
Patent Centrifugal anpx Crushes af) hard and rittie sobstances 10
e '\ D"I‘CTI-G \.’ A ll”l(l/ﬂ\ TAL, < nny :2’,‘:“,".‘:‘ -|l.l K }:-:,\ v,'\:lb'L:'
: Nedalaf Spectal A4 > ! \1' l-l\il'l' lnu-c

. e fo > Jovost ‘ The Mot Powerful, and e llnl) llrm'
1 . kX Maks 1y BUY A hulting, Good 'art Gets Tarbine ever
=D fra : - trasde Price of s ta -hroh to lllll

SW AIN,

WAIN o "\\:.n:ll helmutord, Mais

31 PARK ROW, N. Y
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RAILWAY BRIDGE, NEAR YORK, ENGLAND.

We publish herewith a view of & fine railway swing
bridge, erected over the river Ouse, near York, England, by
the North Esstern Railway. We are indebted to Engineer-
ing for tho illustration of the structure, which consists of
three openings, namely, one fixed span of 107 fect over all,
and a double swing span of 176 feet over all, leaving a clear
opening for vessels of about 62 feet, the river being naviga.
ble for small craft some distance above the bridge.

The swing portion of the bridge is sapported on a pier of
cast iron situated on the north bank of the river, this pier
being composed of one central column 7 feet in diameter,
containing & hydradlic accumulator, and eight supporting
columus cach 4 feet in diameter carrying the roller frame
and path. The weight of east iron in the pier, exclusive of
the fonndation cylinders, is about 280 tuns,

The swing portion is formed of two main girders, 176 feet
in length and 14 feet in depth between Hanges over the
swivel pler, whore they are connected together at the top by
cross girders, carrying a platform, from which is regunlated
the working of the bridge. Theflooring is composed of 23
sransoms, 26 feet long and 1 foot §inches in depth, which,
over the pier, are covered by £ inch plating, the rest of the
floor being formed of bars 8 inches by % inch, with openings
of 1inch.

The girders and flooring of the fixed span are of the same
form as those of the swing portion. The total weight of
wrought iron in both swing and fixed spans collectively is
401 tuns.

The swing portion is moved by means of hydraulic ma-
chinery giving motion to a pinion - geared into a cirenlar
rack.

{Phe superstructure of the bridge was designed by Mr. J.
E. Harrison, and erccted by Messrs. Pease, Hutchingon & Co.,
of Darlington, the hydranlic machinery being devised and
applied by Sir William Armstrong & Co., of Neweastle on
Tyne
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Calltornia’s Growlng Industries,

A correspondent of the New York 7%mes, writing from Cali-
fornin, states that the mining Interests continue prosperous,
and most of the leading mines are dolng well, taking out a
good quality of ore, and paying dividends

.\lnny of the
lesser ones, however, continue

to levy nssessments (Irish
dividends); bat that must necessarily be tho cuse where no
working capital is set aside for the purpose of carrying on the
work of development. - *“It takes a mind to work a mine” is
amply illustrated ; but it is the history of nearly all the pres.
ent dividend-paying mines. They all had to travel the old
beaten tract, and occasionally relapse into their former candi-
tion. It Is expecting » good deal of a mine to continue pay-
ing for an endless period of time, when we consider the fear-
ful drain upon it to produce daily from 100 to 5600 tuns of
ore. It cannot be expected, you Know.

Take the Crown
Point and Belchor, for instance.

These two mines have pro-
duced, on an average, five hundred tuns daily for several
years., A tun of ore is six oubic feet, and a hundred tuns
mukes o big hole, They have taken out forty-six millions of
dollars in the last fonr years, and are now down in the bowels
of the earth some sixteen hundred feet, If anything were
wanted to prove the theory that the center of the earthisa
mass of seething molten matter, the intense heat in the lower

levels of somo of our deep mines would be conclusive evi-
dence. In the lower galleries of the Ophir, for instance, be-
_foro the recent air shafts were completed, the heat was so
“intenso that the shifts of men had to be changed every two
hours, (When I say “shifts,” I speak in mining parlance.)
Oceasionnlly they got & gush of hot water that made things
lively for them. After all the fussabout the great value of
our agricultural products being superior to the mining in-
torests, the grain production has only excceded that of mining
some four millions. In the earlier days we never dreamed
that California would prove an sgricultural country, and we
relied only upon mining; bat the two interests together are
protty good. It wonld be difficnlt to name # conntry, with

#3.20 per Annnm
ostage prepuid.

the same population, producing it equal in value—ninety-six
milllons in four years, that we have a record of, 10 say no.
thing of the large nggregate of the Chinese product, and that
of individuals, of which we haye no record, at least fonr
millions more—say one hundred millions in total, or an
nverage of two millions a month, and ennstantly increasing.
California is not suc¢h = bad country sfter all. Wait abont
five years, and you will see its product doubled. Another
evidence of onr prosperity is the constantly increasing manu
fuctures. We shall 8oon be able to sapply nearly everything
we require, thereby retaining in the conntry the money that
we have heretofore sent abroad. Conspicuous smong the re-
cent enterprises, I can mention the establishing of jute bag
factories, more woolen mills, and a watch manafectors. The
Cornell Wateh Company, of Chicago, has been transferred to
this place, and will soon be in operation—the advantages be-
ing an even temperature and Chinese labor. The Chinese are
probably the most intelligent and skillfal people for any such
purpose that ean be found ; quick to learn, always reliable in
their work, doing a thing always alike, never striking for
higher wages, never going on a spree, quiet and tractable;
and they are particularly skillful where nice manipulation is
required. The Watch Company will employ abont 150 men,
and the advantages of cheap labor will be manifest over
Eastern labor in these particnlars, to say nothing of the
difference in price. The company were paying on an average
£3.25 per day, while they will be able to obtain better opers-
tives here at £1.25—a saving of §2 per day, less the differ-
enee between gold and currency—not much, either, when we
take into consideration that their receipts will be in eoin.
The company will find a large outlet for their cheap watches
in China and Japan, the natives of those countries being
much addicted to purchasing timepieces. Every Chinaman
purchases a watch. Ther want to know about what time
they may expect to be pelted with brickbats and mud balls
by the enterprising young Americans, who are incaleated at

RAILWAY BRIDGE NEAR YORK, ENGLAND

an early agein this entertainipe sport. '
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THE YET.
s week two sdlitions of the SCIENTIFIC
‘e combjl::e orf which reaches the
» One Hundred and Ninety Thousand
coples, The gquantity of paper required for the two
editions Is Five Hundred and Thirty Reams, and the
welzht, Thirty=-Nine Thousand Seven Hundred and
Fifty Pounds===littic less than Twenty Tuns, We be~
Heve this to be the largest circulation of any paper of
Its class ever issued In a single week.

PUBLISHERS' CARD.

With this issue, the time for whick a large number of
our subscribers bhave prepaid, expires. In order that
our readers may experience no stoppage in the receipt of the
journal, and that we may not miscalculate the quantity of
the paper to print =t the commencement of a new volume,
we hope our friends will signify their intention to continue
the paper by early remittances.

The plan of discontinuing the paper when the time expires
for which it is prepaid, we think preferable to the course,
sdopted by many publishers, of continuing their paper indefi-
nitely and collecting afterwards. The latter course is too
much like having a bill presented for a suit of clothes after
it Is worn out. We shall be gratified to have every old sub-
scriber renew, and doubly grateful if esch will send one or
more new names with his own,

The safest way to send money is by postal orders, bank
checks, express, or deaft on New York, payable to the order
of Muonn & Co. Little risk is incarred in sending bunk bills
by mail, but the above methods are safe beyond any contin-

geney

Brxpixe.—Bubseribers wishing their volumes of the Scr- |
EXTIPIC AvmEnicaN bound can have them nestly done at this
office—Price §1.50.

ANOTHER NEEDED AMENDMENT OF THE PATENT LAW,

By the pmonl law, the grantoo of any Interest in n patent
has ninoty duys within which to flle Lils convoyance for record.
11 ho complies with that rule, his rights are determined by the
date of his deed. This furnishes abundsnt and unnecossary |
opportunity for frand, and often Imposes great hardshipy on
{nnocent and eareful purchasers,

Ho who after full examination finds the title of a putont
vomplote and unencumbored often foals safo in paying his
monoy therefor, und in making oxtonnive arrangoments for

ancs O stedvamanufaoture thereof,  Ninoty days thereaftor

ho may learn that an sssignment one day older than his has
Just boon filed in the Offico, and has rendered his title worth.
lems. This ought not so to he

In some of the States of the Union, the registry laws relative
to the conveyance of real estate have had a like provision, bat
Pr.
ority of rght is now generally given to the purchaser who
first fllow his deed for recard.  This is s wise regulation ; for
i wome one must saffer wrong, good policy as well a8 justice
dietates that it should be the negligent rathor than the vigi-
lant  Ix not this an squally sound maxim as applied to the
sale of a patent

At all events, the ninety days now allowed to the purchaser
of a patent i much too groat. No groat mischief would
result from allowing such & purchaser hardly time enough to
sond his deed 1o the Patont Office. If ho falled to do this, his
rights should be postponed to those of any other bona fide
purchaser whoso deed was first on record. A rule of vigilance
similar to that which Is olwerved In order to chargo the in.
dorser of a protested promissory note might best protect the

oxperionce has shown the Inexpediency of such a rule.

just rights of hoth purchasers, and would furnish little room | & deficloncy of £5,000 a week, and this increasing.

| for injury of the kind above roforred to,

But there in a still more erying ovil of & wimilar character. | comparison of the British tariff with our own, taking into
| A license under our present law need not bo recorded at all. |
| A bona Jide purchasor, who has waited ninety days before pay-
{ing the purchase money or doing any other irrevocable act,

may aftersards find, to his dismay, that there are licenses in
existence, running the entire Ufetime of his patent and cov
ering the whole seope of his conveyance, which iy thus ren-
dored wholly valueless,  Opportunition for successful wrong
are here presonted, for which there is no excuse. They are
unworthy of the Intelligence of the age and country. The

{ hand of reform should be anpplied here without delay,

or=

GOVERNMENT MONOPOLY OF THE TELEGRAPH LINES.

The argument of Mr, G. P. Lowery, before the Congres-
slonal Committee, In opposition to the Hubbard Postal Tele-
graph bill, containg much forcible ronsoning. Whether or
not Congress has the right to make telegraphic intercom-
munication a government monopoly is elearly s constitu.
tional question, based upon the interprotation of the sections
which confer upon the national legislature the power to
establish post offices and post roads, and to regulate com.
merce. The advocates of the scheme hold that, under these
provisions, Congress has the necessary power, and urge that

o0 | the telegraph must be regarded in similir Hght ox the mudils;
wi | if the government has the right to monopolize the dissemin-

ation of information through the carriage of missives in the
latter case, it has the snme right through the transmission of
signals in the former. The opponents of the bill, including
all the present privte telegraphic n:ponﬂom deny the
above premises, and draw a wide margin of diffe eLweon
the establishment of the post offices and ronds and that of
the telegraph.  They maintain that the post office is simply
the medium through which the government tenders itself to
carry parcols of a limited weight for a limited price, and this
entirely regardless as to the contents of the parcels, whether |
the same be & means of transferring ideas from one person
to another, or a mere mass of material substance. The tele-
graph, on the other hand, is per s¢ajmedium for transmitting
information, and nothing eclse.

Mr. Lowery elaborates these views with much ingenuity
and cogency in his argument. He points out that the post
office is an agency, the originsl design or motive of which
was, doubtless, to favor the transmission of intelligence,
public or private, between the people : its function is the
carrying of packages which may contain information. Be-
cause this possibility exists, and Congress controls the means
of conveyance, therefore it is nrged by the advocates of the
plan that Congress should control another medinm which
conveys nothing, but merely transmits information as such—
& clearly illogical sequence.

To borrow Mr. Lowery's illustration : Suppose A and B are
talking together a couple of feet apart. A crosses the street,
and the conversation I8 still maintained by raising the voices;
or one person may go to the garret and the other to the cellar
of a house, and yet converse throngh a speaking tube. They
may separate by a wider interval and talk by pre-arranged
signals made with their arms; or lastly, they may place an
interval of a thousand miles between them, and still continue
their remarks by the aid of the telegraphic wire. A’s mind
meets that of B just as instantly through the telegraphic
signals as through the mediaom of oral words. In the one
case a conducting wire, through which & current passes, is
the means; in the other, sound-conducting air, through which
certain vibrations are transmitted, serves the same purpose.
The extension of the telegraph, then, from between A and B
to between every individual in the United States and every-

| where else, virtually places all the people within the sound of

each other’s voices. If such were literally possible, then—if
the governmoent hns the right to control batteries and wires
in the one case—Iit has equally power to control the vocal
cords und air in the other: in other words, to provent people
talking to each other save on the puyment of tax—n reduotio
ad abswrdum too palpuble to need further demonstration,  Of
course the power onco In tho hands of any government to
control interchange of information betweon the people con-
vorts that govornment into a despotism very different from
that contemplated by the Constitution. ‘I'hat instrument,

however, is a rigid ono; und as it distinotly says “ﬂub“lh
post offices. and post roads” and “ regulate commerce,” and
dooa not say anything about controlling Information (however
transmitted), it may be takon as reasonnbly cortain that no judi.
clal intorprotation would discover In the plain provisions above
quoted the degroe of olusticity nocossary toextend them to an

(point of right, if the expedioncy of the changs were gn

! for socomplishing the object.
|an array of considerations and facts which demonstrate the

| tures are found to have excoeded them by $1,075,510. As

suthorization to congnu to amsume the M:
tolegraph lines.
There are many, however, who wonld be

willing 1o

That s, if, by suppressing the private corporstions
ing the lwlo‘mp‘l under government uﬂ “
conntry would be manifestly benefited, not
found to oppose sny lt“ll means, if such could hm
Buot here again we are et by

project to be plainly inexpedient. The latest reports of
European government telegraphs show clearly that, instead
of being a source of revenue to the countries where the system
has been adopted, they are & source of expense. Statistion
for 1873 show for the German Empire a deficit of $661,787,
France has » very slight surplas; but taking the
receipts of seven countrics—Germany, Hungary, Belglum,
Denmark, France, Holland, and Switzerland—the expendi.

for England, the London Railieay News, of Iate date, sdmits
In adverting to this subjeet before, we pointed out that a

consideration the enormous distances between points in this
country, shows in the end that our rates conld gain little in
choapness supposing our government to run the telegraph at
once as efficiently as that of England now does.  Again, the
English post office carries letters for o penny, and makes five
million dollars a year; ours charges three cents, and, nceord-
ing to Postmaster Jewell's report, there is a deficit of ight
million dollars. The Postmnster General may well assert
his intention to try and make the receipts and expenditures of
the Department bear some proper rolation to each other ; and
we may justly doubt even the sccomplishment of thix task
for some time to come. It is absard, however, to suppose
that, beside this, a postal telegraph could be made into a puying
enterprise, and not an additional burden on the taxpayers.
There are other objections to the postal telegraph which we
have not space here to detail, A government censorship of
news is not to be desired in these days of high party feeling ;
nor is the saddling of the country with an immense host of
new officials an inviting prospect—particularly when appoint-
ments will probably, as is the case now in other political
positions, be governed by every other consideration save that
of fitness for the work. The imposition of another tax is
ulso objectionable. The telegraph is not employed by a great
mnss of the population.  As it is now, it costs this class no-
thing ; ns it would be, they wonld he obliged tocontributeto its
support,

Postmaster Jewell’s report, to all appearances, gives the
postal telegraph scheme its practical quietus for this session;

~.
-

but ax the project is nevertheless to be b ?l""
discussed, It is, well o public

stand wherein it fails both in law and i et

government chooses to erect or telegraph lines for its

own use and benefit, it certainly has the right to doso; but
that it should compel the people to employ only dm; lln-.“
by legislating the great telegraphic corpomhu out of N
ence and securing to itself the monopoly, we decidedly dis.
believe.

THE TRANSIT OF VENUS.

Cable despatches from: three of the American expeditions
for the observation of the transit of Venus, respoctively
stationed in Japan, Siberia, and Tasmania, and from the
British parties in India, China, and Egypt, announce the re-
sults thus far obtained. Professor E. Hall, tel
from Viadivostock, reports that, as the planet advanced and
touched the sun's limb, the moment was signaled with se-
curacy ; but owing to the drifting of haze and clouds beatween,
it mimponlbletoobhlngwd photographs of the contacts,
After Venus had crept wbw\ymlhm’ldhk.bw-
ever, thirteen good negatives were secured, so that it will be
possible to map the planet's track on the photographic image
of the sun after the observers return home. Professor David-
son, at Nagusaki, was also troubled with cloudy weather.
The first contact could not be recorded, but the time of the
second one was obtained excellontly, A large number of ac
curate measurements were socured, however, and sixty clear
photographs. The astronomers of this party were remarkably
fortunate, as almost immediately after the occurrence of the
phenomenon the sky became thickly clouded.

Messages from the British parties to the Astronower Royal
state that at Thebes, Egypt, numerous fine photographs were
taken ; and st Cairo and Suez, the closing stages of the transit
were viewed under favorable auspices. The reports from
Shanghai, China, are discournging, and announce complete
failure of all attempts, owing to the cloudy weather. The
Indian observations seem to have been the most siccessful,

pwnnh of one hundred negatives of the planet’s position on
the sun's disk being secured, The dotails of the micrametric
measurements and of the instants of contact, it is also stated,
wore obtained with precision,

Professor Harkness, from Hobart "Town, Tasmunia, unnouns
ces bad weather, but good rosults, in the shape of one hundred
und thirteen photographs

Altogether the reports are encournging, and point to mﬂ-
ully fair success. The despatchos of Professors Harkness and
Hall are tho most important, owing to their stations W
far north and far south of the Equator, and m'hw
most trustworthy data.

In this connoction we notice n lm.
Rutherford, to the Z¥mes, in which Lo ree
u short teloscope and enlargomont of the

vontlon of un onlarging lons botwoeon tho 6 ¢
plato on which the photograph of the sun hhkcn.
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oy hs telauope. some forty foot in l(mgtix.

4017

t success in solar photogenphy, as well as in the .
hical record of the positions und nspoct of othu:l;:c gL
bodies, entitlo his opinions to the highest consideratio
since his suggestion to the above effect hns not been adopted
Ly our abservers, tho details of the results obtained by using
long telescopes will be looked for with interest, 1f thore be
any error or difficultios due to the latter cause, it would be u
.mt:: zoltm i:nl\;:“ lll);:lb.llc regret that Mr, Rutherford’s advico

Professor €. 8, Lymun, of the Shefield Seientific School
hus published an interesting communieation detailing u‘lcm:
copic observations of Vonus, made from the obsorvatory of
the above institution just before the period of transit, Whon
the plunet arrived at u distance of only half the sun's dinme.
tor from the sun's limb, its appearance became 1o longoer

_ that of & cregoent but of an entire ring of light, beuwtifully
dolicate, and brightest on the side toward the sun, It is only
when the conjunction oceurs very noar the node that the
planct can. approach near enough to the wun to have the
horizontal refraction of the planet’s ntmosphere, on the side
opposite to the sun as seen from the earth, defloet the solar
Ty 80 a8 to bring them to the observer,

It is to be hoped that other astronomers have watched this
interesting phenomenon: for beside its heanty and novelty,
it affords, with proper measurements, the means of determin-
ing the refractive power of Venus' atmosphere, which would
appear to be about one sixth greater than that of the earth,

&

THE PATENT OFFICE CLERKS,

We are informed by & Washington newspaper that the
Comuissioner of Patents is proposing to have the force in
his office increased without incrensing its expenses, by dimin-
ishing the puy of some of the old employees sufficiently to
provide saluries for the new ones. We hope this statement
is notrue.  That the present rate of compensation in the
Patent Office is not too great is proved by the fact that it is
insuflicient to secure the desired permanency in official station
therein,  When a clerk has acquired the experience and skill
that quulify him for the effectual discharge of his duties, he
soon finds some more lucrative employment elsewhere,
‘Phese situations are thus often regarded us stepping stones to
the real business of life, and are vacated as soon as the in-
cumbents have fitted themselves for usefulness therein,
This state of things will grow worse the more the rate of
compensation is diminished. As the higher grades of these
clerkships require the highest order of talent and skill, they

avenly
n; and

- should be made the object of ultimate ambition and desire to
~those holding subordinate positions,
~ therefore, be induced to seek more inviting situations olse-

These should not,

Mr. Rutherford's [ thon ealled Corne

1l aside, and told him that operuations must
bo stopped, bt in such n manner that the public wounld not
Supposo thit they had failed. Cornoll at once graspod the
hundles of his machine and started the olght ruules by which
I was drown ahend at w lively pace, By nn udrolt turn of
the wrist when unobserved, he ran his plow point agninst o
rock, wreeking the apparatus, thas demollghing the only
meany by which the pipe lnying could bo continued,  Subse.
(quent oxperimenting resulted in the success of the wire sle.
vated on poles,ns is well known,but the lnbors of the inventor
nnd of his faithful friend to raise funds to oxtend thelr projocts
were none the less unremitting. 8o hard-pushed wore they
ut one time that they opened u show of thelr instruments in
u store on Broadway, asking a small ndmission feo; but the
public failed to appreciste the chimerical scheme, and the

penniless, entirely so at one poriod, as he afterwards statod
that the lucky finding of w shilling in the strect prevented
his going dinnorless.

With the general recognition of the mugnitude and impor-
tance of the invention, Mr, Cornell began to reap the returns
for his zeal in its behalf, Tle was employed in the construe-
tion of many telegraph lines, through which means, together
with the increase in value of the shares of stock which hoe
owned in the Western Union line he speedily amassed n large
fortune.

The carly part of his life is a lesson of frngality and per-
serverance; his closing doys furnish a shining example of
liberality and benevolence, He struggled until he attained
wealth; but riches onco gained, he abnegated self, and de-
voted them to the welfare of mankind, His first publie act
of philanthropy was the endowmentof a public library in
Ithaca, New York, on which he expended some fifty thousand
dollars, Then followed the magnificent gift, first of $500,000,
then of two hundred acres of land with the necessary build-
ings, and finally smaller donations amounting to #11,000,
to found Cornell University, one of the few great
educational institutions which aim to teach men to keep
themselves, to send ont skilled mechanics, graduntes enpable
of earning their broad at once by their own work, not mere
book-worms, as ignorant of the world as of how to make it
support them,

Mr, Cornell for muny years took an nctive part in polities,
filling with honor several State legislative offices, He was
also Pregident of the State Agricultural Society, and was
lurgely interested in many railrond, banking,and manufactur-
ing companies, His fatal illness, which terminated on the th
of December, was induced by overwork in business nffairs.

WILL DO IT AFTER A FUNERAL,

open,  The most lmportant information, howeyor, communi-
entod in Dr, Potormunn’s letter, lies in the extracts from re-
ports by Captain Gray, of Peterhead. From observations
mado in 1868, this navigator concluded that no difficulty
would bo found in carrying u vessel to the Pole by taking the
feo nt about the latitude of 75° (where gencrally exists o deep
bight), sometimes running in a northwest direction upwards
of 100 miles towsrd Shannon Island, thence following the
continent of Greenland s long as it is found to sound
in the desired divection, and afterward pushing northwards
through the loose flolds of ice which will be encountered,
Captain Gray penotrated northward sgain during the past
summer a8 for ag 70° 45°. At that latitude, in August, the
fco was broken up, whereas “* down to 77°," he states, ** the
floes wero lying whole in the sea, clearly showing that the

revenue of the partners was vory small,  Cornell was almost ) ice in 80° must hinve been broken up, by o swell from the

north; beyond the puck to the north (whick I could see over),
thore wis & dark wuter sky, reaching north until lost in the
distance, without a particle of ice to be seen init.”

If two thoroughly equipped steamers be despatched, one
up the west const of Greenland, by way of Smith Sound, and
the other up the east const of the sume continent, there is not
much question but that one or the other would ultimately
reach this open water near the pole, the existence of which
so many have eredited. It has been the misfortune of late
arctic expeditions that all have been projected on too small o
senlo; and although they have performed excellent service
08 pioneers, they lncked the completeness in organization and
equipments necessary for the endurance of so long and ardu-
OUS 0 YOYnge.

The preparations for the British expeditions, we under-
stand, ure already under way, and the command hus beeu
given to Captain George 8. Nares, late of the Challenger,
We may conclude, therefore, that the long-sought problem
of reaching the pole is at length to be met by all the resources
of engineering skill and scientific knowledge, in presence of
which the solution cannot be far distant.

CHEAP FREIGHTS,

The American Cheap Transportution Association recently
met at Richmond, Va., under the presidency of the Hon. Jo-
sinh Quincy, of Boston, Mass. Mr. F. B. Thurber read =
report on railroads, in which he pointed out various abuses
incident to the general management of lines in this conntry.
Among these he mentioned watering stock, fast freight lines
run by concerns outside the companies, the present palace,
sleeping, and express car systems, and the fact of employees
being pecuniarily interested in the use of certain materials
and patents.  The conclusions were that the most effectual
and permanent remedy for the evils is competition, and that
the most effective competition will be found in railroads when

T

—

- where, in consequence of inadequacy of compensation here. It is now considered settled by the most eminent medical ; > i#

e aall th , o larger number of employees is needed, lot | authorities that « large percentage of th si which pr they are owned by the peopl ;,F_T_‘“’_,,‘ml’m tof water ti
£ e ; epaBll - 1F by atiosnot noodad § ills irrciflas; 1ike-Naw Fork; te: dii-ba-thi backing tip of | courses and tho construction o Jarge
" o] thiey ought to be employed at any price. It is a false | foul gases through sewer pipes into: the apartments of dwell- :"’:‘" of ':‘";: '!:::W ’An-cx : ‘::::‘:: Do
' economy to fix the scale of official snlaries so low that they |ings. Aguinst these dreadful odors, the pipe traps commonly t15 believed, from the grain-growing sections e Vest to

will not command proper qualifications in their incumbents,
and it is almost an equal mistake to cumber the reoms and
halls of the Patent Office with those whose services are not
needed. Let all be diligently employed and fully paid.

If we are not misinformed, there are already nearly or
quite five hundred persons now on duty in the Patent Office,
With proper rogulations, and under a well arranged system
of labor, we believe that this number is fully sufficient for
all the business thit will be brought before the Office for many
yoars to come, The funds of the Patent Offico have been
contributed by the inventors of the world, and should be de-
voted to their benefit.  Itis due to them that this fund should
not be wasted or necedlessly expended, If it is now more than
suflicient to meot the snnual expenses of the Office, a diminu-
tion of the office fees would be n proper corrective; but it
ought never to be squandered on o multitude of officinls who
wre willing to serve on half pay.

EZRA CORNELL,

Just us the reports of the astronomers scuttered over the
Temotest portions of the globe, telling of the observations of
“w great natural phenomenon, are flashing over the wires, the
sad Intelligence reaches us of the death of the man to whom,
next to Morse, the world is indebted for the introduction of
that grandest of modern Inventions, the electric telegraph.
The immediate associnte and co-worker with the inventor,
iu fiem adherent through all the dark hours preceding the
triumphunt success of the derided project, the name of Fara

Cornell will puss to.posterity os indigsolubly linked to the

wlograph a8 to the noble university which remaing i monu:
went to his bonevolence und philunthropy.

Myr. Cornell was born at Westeliester Lunding, New York,
on January 11, 1807, His youth was spent working at the
potter’s trade with his father, but little opportunity being uf-
forded him to nequire more than the rudiments of  common
wihool eduention,  On uttaining his majority and for fifteen
yours therosftor, ho was at times o workmun in muachine
sliops and at thnes engugoed in sgriculture, earning but o

slender ineome. I 1843, ho becamo wequainted with Morse, |

und 8t ones deeply Intorested himself in the plans of that in:
ventor, At that period Morse was scoking a practionble way
of lnying his wires through underground pipes,and called in

i Corpell’s uid to assist him.  Cornell soon inventod o muchine

r weoomplishing the work, which was successfully nsed
uwuu:rcl?lid to shandon the underground system in
or of the poles. It is related that this decision was not
yed at until two thirds of the Congressional approprintion,
const the experimental line between Baltimoro
, had been expended, and it was ovident
ulsnes could not complote the undertaking, Morse

used offer but little proteetion.

There is a very sure and simple remedy; which at a slight
cost might be applied in every house in New York ; but which,
Wwe are sorry to suy, is rarely put into use until after there
has been a funeral in the family, In the case of the Deaf
and Dumb Asylum, in this eity, it required several funerals
before the parties conld be induced to look to the sewers con-
nected with the establishment,

The remedy wo allude to is the connection of the house
gower pipes with the kitchen chimney, so that all gases that
back up from the sewers will bo carried up chimney and not
into the house, *

We have repeatodly enlled attention to the excellence of
this remedy, have given engravings illustrative of the muethod
of npplication, have cited ingtances of its application in other
countries, have urged our architects to take spociul cure in
drawing up the specifications of new buildings to provide for
these oscape pipes.  We now renew these reminders.  Fur.
thermore, wo would respectfully nsk tho eminent und sceom-
| plished selentific gentloman who presides over the Board of
Hoalth in this eity, whother, in his opinion, the introduction
of escape pipes us suggested s notu desirable thing to necom.
plish, rogurded (rom o sanitary point of view? If it is,
ure thero any weighty reasons why the Bourd should not
{ssue an order forthwith, requiring all lundlords to put the
pipes in? The Board, wo believe, does not lnck nuthority in
the matter, It hwa only to spesk the word, and it will be
donw,

THE LATEST POLAR EXPEDITION,

| Dr. Augustuy Potermann, the colebrated Gorman  googra.
| pher, has rocently addressed o lettor, on the subject of past
explorations of the nretic regions, to the British Royal Geo-
graphical Society, which ix of thmely Intorost in view of the
present fitting out of another Eoglish oxpodition to that un.
known quarter of the globe, Dy, Petermunn bholloves, from
the results already sreived at, that with approprinto steam
vossels, making uso of tho oxtonsive oxporionce gained, the
cantenl aren will be penvirated s fur us the North Pole or at
"nny other pointy, He also states that the disputed question
16 to the proper route is clourly settled in favor of passage
through Smith's SBound.

Through the individua) labors of Dr, Potermunn, continued
wince 1805, sovensmall expeditions have been sent outs  The
dotails of tho oxplorations conducted hiuve not boen made
public; but generally, from the intevior of Greenland, in 80°
W, longitude to 50" B, east of Spltgbhergon, n width of about
ninety dogrees of longitude has beon surveyod, Begides thiv,
it Iy now known that the Norweglang,In frail fishing smucks,
have cirewmnavigated Nova Zembla, and have proved that
the Kurs and Siberian seas are for five months fn the yer

the seabonrd, would demonstrate how cheap freight can be
carried by rail;; und us soon as this is ascertained, public opin-
jon would soon compel existing roads to sbolish the sbuses
which are absorbing the revenues of the present systen,

It strikes us that any candid reader who peruses the col.
umns of the daily journals and endeavors to master the intri.
cacies of the strategic movements of the Pacific roads against
the trunk lines, the Baltimore and Ohio against the New York
Central, the Pacific Mail muddle, and the question of the
Saratogn sgreement, will arrive at no other conclusion but
that there is plenty of competition, though the chances of
choaper freights are by no meuns so generally apparent. The
recent completion of the Baltimore and Ohio direct road to Chi-
cago is, it is said, destined to have considerable significance, in
that negotintions are pending between its managers and those
of tho Erie line for s joint use, by the latter, of a portion of the
former route, which would render Erie independent of Lake
Shore. It appears, however, that, in spite of the pronounced
benefits to be gained by the Baltimore and Ohio completion, the
published rates of tho New York Central wre fur less alroady
than those of tho first mentioned road. Mr. Vanderbilt's
tablo of local frelght turiffs, compared with that of the Bal-
| timore road, shows rates aversging in the neighborhood of 40
. por cent losy for similar distances. For exumple ; From South
| Branch to Baltimore, 162 miles, is charged 62 cents; from

Schenectady to Now York, 161 miles, the winter tarift is 60
and the summer 30 cents, all first class.  Flour, per barrel,
from Parkersburgh to Baltimore is $1.30, 383 miles; from
‘ Buftalo to New York, 440 miles, 50 and 70 cents.
The Contrul besides gives specinl rstes to any one. A like
gomparison 10 the above shows that the tariifs on that road
| are actunlly loss thun those ssked by o Grangers on the
Ilinois lines.  Finally the comparison of the business done
| by the New York Contral for the past yoar, as compared with
‘ li{?:l, oxhibits an Incronse of 46,800 tuns in tunnage, and a
| deorose of #807,072.60 in carnings on freight. This looks
| more like practical cheap trangportation than any project b
| fore tho publio, while it disposes of the charges of illiberality
on the part of the Vanderbilt management. Mr, Thurber, in
the addross to which we rofer in our initial parsgeaph, goos
into fucts, fgures, and an elaborate argument 10 prove that
| the New York Central ought to und must churge n much
higher rate of freight, because it invests its earnings and
lssues stock representing the same, instead of using the
l earnings to improve the road and carrying the bulance aver
as surplus, after the faxhion of the Bultimore and Ohlo. It is
unfortunate for Mr, Thurber that actual figures domonstrate
exnotly the reverse of his lheot_etlo conelusions

Joluking dried and cut in strips make very strong beld
nciogs,
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THE UNDERGROUND RAILWAY, NEW YORK OITY,

NUMBER VL

Continned from page 387,

Division number two of the work commenoces at 70th streot,
ends at 103 street, and is under the charge of Mr, Sverre
e, C.BE. In this division is embraced a specimen of almost
every dosaription of construction upon the road.  From 7th
m«:t to a point 27 foet 74 Inches south of the south side of
80th street, & distance of about 173 feet, in a plece of heam

$* AVENUE GRADL

with rubble masonry 8 feot 6 inches in thickness, and on the
inuide of oach of the side tunnels with bricleworlk 1 foot 4
inches thick, thus giving to cach abutment n thicknoeas, ineln
wive of linings, of 15 foot 6 inches,  Through each of these
inner abutments are ent two mun holes, 7 foot in width and
70 feet npart,

The roofs of the tunnels are semicireular nrchoes: that of
the contral arch with a rise of 12 feet 0 inchies and a ypan of
o5 feot, and that of each of the side tunnels with a span of
16 feot and rise of 8 feet, ench with a uniform thickness of 2
feot. The ventilation is by means of exlindreionl shnfts, in

| N
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the three tunnels, At the end of these tunnels M‘lnlm
Inrgo tapering tunnel. It consists of a brick sogmental arel
with o span of 68 feet in the clenr, and rise of 15 foot 8 inches
nt the south end, and thence tapering off to n span of 50 fest
in the clear and rise of 12 feot 0 inches at Its north end, 165
foet further north. The springing lines of the proh are 12
feet above railroad grade, and start from the solid ledge wher-
over possible.  Throughout its entire length, it is lined up to
springing line with rubble masonry 5 feet thick. Wherever
it springs from the ledge, the skewbacks consist of two courses,
nnd abut against the ledge, hammered off to receive thom.

Fig. 15—THE UNDERGROUND RAILWAY IN NEW YORK.—THE GREAT ARCH NEAR 95th!STREET.

tunneling ; from this latter point to 92d street extends a sec-
tion of brick tugneling, 3.2373 f#et in length ; from 92d street
10 the harth side of 94th street is the rock tunnel, 550 feet in
length: from the north side of 94th street to a point 31 feet
6 inches north of the north side of O5th streot ix the partly
rock and partly brick tunnel, 2873 feet long; from this Iatter
point to the north side of 96tk street is the tunnel known as
the large tapering tunnel, whose length is 250 feet; from
$8th street to the north side of 98th _qn-.-i.:lhrr-- occurs an
open cut, 5373 feet in length ; and finally from this point com-
mences the stone visduct.

general character the same as those already deseribed, but
only 6 feet in dinmeterin the clear, and of & depth :l'pomllng
on the difference of grades. '

From a point 101 feet 10 inches north of the end of the rock
tunnel, the two side tunnels begin to curve in gradually
toward the central tunnel, which they intersect 191 feet fur-
ther north.  The radius of this curve is, for the center of the
tracks in each of the side tunnels, 1432°7 foet, and for the
center of the tunnels themselves, 17727 feet. From the point
where this curvature starts, the inner and outer abatments
are lined, each of them, with rabble masonry 8 feet thick,

We have in previons impressions described in detail sec.
tions of the beam and brick tunnel and open eut,
and shall not, therefore, repeat the description in
connection with similar work on this section, but
merely point out in what respects, if in any, these
tunnels differ from the onealready described. The
beam tunnel at the south end of the division is pre
ecisely similar to that on the first division. In the
beam tunnel, however, which extends from south
of Sth street to 92d street, several noticeabls
changes have been made. Thus from S0th to the
center of 85th street, the roof of the large central

conrsed ; the courses being not less than 16 inches, and the

— <™ AVENUE GRADE

4
The thickness of the arch varies at the sprix ine and
the erown, aud these dinsensivns sgalp vary P span,
Thus at the south end where the span 1« 68 foet rise 15

feet 8 inches, the thickness of the arch is 4 feet 4 inches at
the springing lines; a little further up the arch, it is 4 feet;
still further up, 3 feet 8 inches, and at the crown, 8 feet 4
inches, thus losing 1 foot in thickness from springing line to
crown. At the north end, where the span i= 50 feet and the
rise 12 feet 9 inches, the arch is 8 feet 4 inches in thickness
at the springing line and 2 feet 4 Inches at the crown, It
will be observed that the arch also loses 1 foot in thickness
nt the skewbacks between the two ends. This s of coumse
accomplished by a series of three offsets of 4 inches
each, passing around the arch, all of which occur
at the ventilating shafts. For instance, between
the south end and the first ventilator, the arch at
the crown is 8 feet 4 inches ; from the first to the
second ventilator, 3 feet ; from second to thind 2
feet 8 inches, and from the thind to the end of the
tunnel, 2 feet 4 inches, The details of this taper.
ing tunnel will perhaps be best understood by a
glance at Fig. 15, which represents a cross section

: 2y ) of the tapering tunnel taken st the junction of the
tannel is chu'\pvl hf@ a semi-circular to an ellip . twoside tunnels with the centrl tunnel, and shows
:‘;:l'.:flf:l.l’~:l!l‘lnl':&g~ ,'.-11 s ;},-1 :’0 :xrh-f--., l: :.- u 2 - 257 R the lh:'c |u|nurl- in qulm;‘tlin,kn nlnlt‘he‘ngmnu - m

ig. 12, page 371. he reason for this b s o TR o tal arch with its varying thickness, wi

change will be apparent by a glance at the profile membered that the tunnel preceding the tapering
of the road on page 208, which shows the differ 1 tunnel has o total hight from railroad grade to the
ence of grades 10 bo too small to admit of an arch 3 erown of the areh of 21 feot, and that this taper.
of 12 feet Ginches rise.  Again, from the center of R g i‘ ing tannel has o total hight in the clear of 27 foot
85th stroot to the south xide of 88th streot, wix TR 21 J N

¢ 2 inches.  The manner of joining these two tun.
rabble masonry abutments are built, so that each of nels is illustrated in Fig. 16, The roof of the con
the thiree arches rosts upon two separate alutments 2 g tral tunnel, which has elsewhere o thicknoss of 2
of it own ; the space betwoen the two inside nbut i feot, is incrensed 10 2 foot 8 inches for o distancs
ments, east and west (that is, between the abut of 5 feet around the face, and on the back of the
ment of the central arch and the inner abutment - : £3 arch at this point is built o rubble retaining wall,
of the side arch), is filled in with dry rabiblo ma ., 4 7 feot 4 inchos high, 8 feotat the bottom by 1 foot
sonry up o the springing lines, and the spandrols 1 nt the top, which ix on a level with the back of
above the springing lines with rabble cement ma the tapering tunnel. The back of the retalning
;“m::vu wI"hr contral arch is nlu'u elliptieal.  From " . a wall is lined with concrote,  The Joining st the
pose ‘; '.d street, the tunnel M.Ihv SRIE 0N ”‘."' 5%11“'" i fINR A fuce of the two small tunnels is made In o procise.
i "H :’-t‘ml‘ln the centor of IMl‘ln street, Omit o 0 ! i ad Iy annlogous way,
o lnv 0 prosent, the deseription of the rock i i‘ et ¢ (I il % Ax this areh s one of unusual span, we shall
‘::l:' 'l‘mm :A;l to ‘((mh‘-u...:. \‘«. \;rll n.L.l up T‘;, W& -u-{&. > | 9 B tuke oceasion in our next article 10 deseribe the

W partly rock and partly Lrick tunnels ALNTTRRIIM o N, i g " r rhie w od,
Thess tunnels begin st the north side of 94t ‘.'m"'. .9,;2‘( : centering on which I!Atulurn 1

street, where the rock was not of sufficient strength - ol T Ay s LU ) : . Tmmense Photographs,

and depth 10 allow of & k tunnel, and consist of
three brick arehios sapported wpon four abutments
of rock formed by thyee parallel cattings thrmoagh
the rock. The twoontsdde shutments are ¢ hipped
off smooth, and lined with 16 inches of brick, ear
red ap o the springing Hoes, which are 8 feet 8 Inches abovy
grade. The two inner sbutments are ¢ omposed of rock, enr
ried up above the springing lines, of an aversge thickness of

10 foet B Inches, and lined on the inside of the ceatral tannel

Fig. 16.-THE UNDERGROUND RAILWAY IN

curving of the side
tunnels, the luner abatments are made somewhst wedge
s thickness of 15 ¢

the point of curvature to one of 5 feet

shaped, tapering off from t 6 Inchies at

al the intemection of i

NEW YORK.
JUNCTION OF THE TUNNELS NEAR 95th STREET,

joints ent 1o lay § inch. Owing to th

Photographs have been made of the now Opers
Hounse, Paris, 4 feet 3 Inches in length, and 3§ fect
{4 inches in hight. They were obtalned In one
single piece, by well known processes, and with
the ald of u lunge and specially coustructed camen.
ALl the lines of the pictures are of remarkable excellence, the
moldings, the busts, the medallions, and even the minutest

| details Being reproduced with rare perfection. The sttemp

s belog made o secure pletures even Inrger than this
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& A NEW NAIL.
This Is & new form of nail, the peculiar fostures in which
Ao its sorew, shank, and the head concave underneath and
with teeth. In using it, a hole is first bored in the

wood as for an ordinary serew ; the nail is then driven in by
o hammor, when the teeth about the head will readily cateh

= LU L
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in the surfuce of the adjacent wood. The nail thus secared
can neither bo turned nor withdrawn without destroying in
whole or in part the fibers of the wood.

The invention will doubtless be of advantage In fastenlng
packing cases for shipping, as, in addition to forming a strong
connection, its removal, in case of any tampering with the

_ contents, ean bo at once evidenced by the condition of the
: box.

Patented March 17, 1874, by Mr, Joseph Lowensohn, of
Berlin, Prussia.

CONCEPTION OF THE TELEGRAPH,
{From sdvance sheets of the Life of 8, ¥, B. Morse, by . 1. Prine, |
The packet ship Sully, Captain Pell, salled from Havre on
the Ist day of October, 1832, for Now York. Among the
cabin passengers were the Hon. William €. Rives, of Vir.
ginia, retarning with his family from Paris, where he had
been as Minister of the United States; Mr. J. F. Fisher, of
Philadelphia; Dr. Charles T. Jackson, of Boston; Mr. S. F.
B. Momse, of New York; Mrs. T. Palmer, Miss E. Palmer,
Mr. C. Palmer, Mr. F. Palmer, Mr. W. Palmer, Mr. J. Has.
Tett, Charleston, 8. C,; Mr. Lewis Rogers, Virginia; Mr, W.
Post, New York; Mr. Constable, New York: Mous. de la
. Cande, Mons. J. P. Chazel, Charleston; Mr. A, Scheidler,
Frankfort, Germany ; Mr. and Mrs. Burgy, and others,

In the early part of the voyage, conversation at the dinner

table turned upon the recent discoveries in electro.magnetism,

: and the experiments of Ampére with the electro-magnet, Dr,
- Jackson spoke of the length of wire in the coil of n magnet,
\ and the question was asked, by some one of the company,
**if the velocity of electricity was retarded by the length of

the wire?™ Dr. Jackson replied that electricity passes in.
stantansously over any known length of wire. He referred to
experiments made by Dr. Franklin with several miles of wire

in cirouit, to sscertain the velocity of electricity, the result

being that Lie could observe no difference of time between the
touch at gne extremity and the spark at the other, At this

point interppsed (e romarks ** I the presence o

b electricl be made visible in any part of the circuit, 1 se¢
) no renson why intelligence may not be transmitted instants.
neously by electricity.” The conversation went on. But the

, one new iden had taken complete possession of the mind of |

Mr. Morse. It was ns sudden and pervading as if he had
recelved ot that moment an electric shock. He withdrew from
the table and went on deck. He was in mid-ocenn, undique
colum, undigue pontus.  As the lightning cometh out of the
East and shineth unto the West, so swift and far was the in.
strument to work thut was taking shape in his creative
_ mind,

B The purpose instantly formed absorbed his mind, and to

its perfection his life from that moment was devoted. He |

was the man to do the work. Hismind was eminently inven-
tive and mechanical. In his early youth and riper man-
hood, he had sought out many inventions. His name had long
been enrolled among inventors in the Patent Office of the
3 United States. Patience, perseverance, and faith were he-
mltuy traits of his character. He was now forty-one years

Of all the great inventions that have made their authors
Jmmortal, and conferred enduring benefit upon mankind, no
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Type Signals. Tubes for Wises. Telograph.

ORIOINAL SKETCHES FROM MORSE'S XOTE-BOOK.
was so_complotely grasped st its inception as this. His
! puoruuhh book wes alwsys at hend, in which he
of objects which met his oye, or of lmages
his mind. | Bcores of these books are now in exis

tence, in which his earlior and later pencilings am preserved ordinarily. At each end of the glass atdier s space may be
As he sat upon the deck after the conversation at dinner, he | set off of sbout ten feet in Jength on the whole width of the
drow from his pocket one of these books, and bogan to make room, 1o be used as & laboratory and dressing room. The
minrks to represent lettors and figures to be produced by the room will thus have s total length of cighteen meters, or
agency of electricity at a distance from the place of setion. | about twenty three foot,

First, ho arranged ten dots and lines so s to represent figures | For the portralt photographer who Is sometimes obliged to

referring (o words.  Next, ho drew the wires in tubes. Then | accommodate the sltter who cannot come to his atilier, the
came the magnets, and by snd by cog rules, 10 be used in

rogulating the power, In the course of a fow days his book |
prosented several pages of the first marks ever made in the

Invention of the Telegraph, [All of these drawings and

marks are given in facsimile in the volume.)

He wrought incessantly that day, and sleep forsook him in
his berth that night, Hix mind was on fire. In a fow days
he submitted these rough drafis to Mr. Rives, who suggested
various difficulties. Bat Mr. Morse wus ready with a solu
tion. Mr. Fisher states that Mr. Morse illustrated to him hix
signs for lotters, to boe Indicated by a quick sucoession of
strokes or shocks of the galvanic current, to be earried along
upon a single wire. After several sleepless nights, while
his mind was in labor with the subject, he sunounced it at
the breakfast table, and explained the process by which he

|
FRENCH FuHoOTO TENT.

annexed engraving of a tent, forming = posing room, will be
found useful. The front faces the north in northern latitodes,
and is turned, on the contrary, to the south in southern lati.
tudes. Use a gray blue cloth background, which is about six
feet wide by seven feet high. In travelling, it is rolled around
the supporting pole ; the top and the sides, forming curtains,
arc made of thin stuff, and held by rings to the rods of the
framework, which are taken apart with great ease, 10 be
packed into a very small compass.
i In this portable atflicr, excellent portraits may be obtained,
and the time of posing is one half less than in s glass house.
| proposed to accomplish it, He then exhibited the drawing The professional photographer and the amateur will be hence-
| of the instrument, by which he would do the work, and 50 | forth able to work with advantage in the open air, and obtain
1compl~,-tel_\' had he mastered all the details that five years very fine negatives of portraits and landscapes, with a bag-
| afterward, when a model of this instrument was constructed, age relatively light and easy of transportation.
| it was instantly recognized by Captain Pell aud others, as the -
! one he hind devised and drawn in his sketch book, and exhib-
{ited to his fellow passengers on the ship,
| Captain Pell says: *“ Before the vessel was in port, Mr.
{ Morse addressed me in these wonds: * Well, captain, should Senperic
| you hear of the telegraph, one of these days, as the wonder
{ of the world, remember the discovery was made on board the 5
‘ 1 ship Sally."" IEEESIIERCTS) GRSt S— ——vnat tha steam lan of the valve
gl“'1,'(hum‘§,| nppears-from his own nnnlunnii{ha recollec- | e . =
tions of the captain and passengers, gentlemen of the high-
| est respectability and intelligence, that on shipboard Mr.

| PACSIMILE OF THE ORIGINAL SXETCH, MADE BY MORSE, OF THE ELEC~
TRIO TELEGRAFPH—TAKEN FROX HIS NOTE BOOK.

A Hot Bearing Alarm.
This device, the disgram of which we extmct from the

{ Morse had actually drawn out and recorded a system of signs, |
'compoa(xl of n combination of dots and spaces, to indicate
letters, figures, and words, and o mode of applying the elec-
tric or gulyanic current so 08 to make these signs permanent
upon paper, to be passed nlong in the instrument which he
had invented. The INVENTION was accomplished and an-
nounced ere the inventor set foot on his native shore.

|
FRENCH PHOTO SKYLIGHTS. !
*In France they do not have as much sunshine as we:i ’
therefore,” says Mr. Wilson, in the Philadelphia Photogra- ‘
| pher, *the construction of the skylight hashad evenmore| p. .. roavetridlle, conslsts in a cylindrical bos, A, provided
énttemiun there than we give it. Every device is employed with o perforated bottom, B, and pla ced directly over the
| for securing a proper light, and a. proper quantity of it, and | jo,rm,1 * e box is filled with a prepared grease which melts
| for aaoiding anything that may obstructit. Weall know oy coriain temperature, to which it must be raised by the shaft
l how many skylights are obscured by an accumulation of dirt becoming hot. As the compound liquifies and escapes through
and dust and ruin on the outside. Ilave known of several | . . perforations, a disk, C, which rests thereon, descends,
cuses where photographers have complained that their lights | thereby tilting the lever, D, and so making contact between
continued to work slower und slower, when, lind they looked | i3 ph;lcu, Eand F. The latter are connected by an electric
upon the outside, the guilty cause l\;ot:d lulw:o bt‘:‘;: ";fr." ‘:’I; circuit with a bell which sounds when the lcu;r?nt is cz;t::-
arent. But, in o measure, to avoid that labor, the Trench | jqneq  The pipe, G, serves for the ordinary lubrication of the
{:w the plan made plain by the figure annexed. It is not |0 a1y iupnluggvaml that this device might be profitably
without seversl adyantages. used upon journals not readily uccessible.

e ]

Tho Shipping of the World,
The Repertorio Generale delle Marina for 1874-75, recently
| published, gives some interesting statistics respecting the
pumber of sailing ships belonging to the different nations in
the world, with thelr tonnage, It may be remarked, how-
| ever, that the following only relate to seagoing ships, vessels
for inland navigation not being included:

Natlooality No. of sips.
British, s s esseessess R 20,533
American..... “aee 6,369
Norweglan, ... .... sesunaen 4464
Ialian, s ci'censeassnasssess 4543
Fronch., . coceesnsossnsntas 3,780
(OTINAN, .« v sassnssnnssasna J,4§3
Spaniah, covvvierraniananaa 2,074
rOeK: is ss essentensassance 2!
BWeRlnh. . o2 conssesntntsnee 1 X
Russinn, , oo veasreercnsnas 1,408
Dutellic oo oevosvassansavesa 1,418
Danish. . cosvrrsosansnnsss g
AUSIEIAN. . .o vnvnsanssnanae 35
Portugnese, . .. coovsveeses 419
Turkish,, .ocovinnssvenasen N
' FRENCH PUOTO SKYLIGHT :fon:h l‘\'\l::;'r(;::u C S TRReR :lvég
entral AmMOrican, o« sovnes
‘It is similar to the ordinary construction, differing, how- 4 Belgian a1
| ever, in form. The sash is curved. The advantsge of this ASBHE, vcnd ot ay s e 85
; : : ¢ with the
arrmngement i alluded to above, and to do away w T A S -
beam which absorbs tho freest and is most actinic part of the Total., oo ovvns 56,259

disely gle of 45", | ives the total tunnage of the stéam.
E it strikes the sittor at precisely an angle of 46% | The same publication g

!li‘%?:lo::::;o par: of tl:o roof u:u)' bo sloping both ways, the i ships of all nations to be 5,244,888, of which 8,015,778 tuns
| proportions of the atdlier and tho glans sash remaining o8| belong to England,
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THE CONSTITUTION OF THE SUN,

Y PROYRESOR O, A, YOUXNO,

Number IT,

THE PHOTOSPHERE

As to the nature of the photosphere, or visible surfaoe of
tho sun, all the observable phenomena, with hardly an ex-
ception, concur in representing it as a sheot of l\llllfllﬂ\l\'
cloud : its peculiar granulated structure, the swift mobility of
its constituont filaments, and the remarkable appearances,
presented by the spots and faculw, are all consistent with this
idea and readily explained by it. And if, as Is most likely,
according to what has been said, thie main body of the sun is
in fact & huge globe of mingled vapors and gases at such a
temperature that eyen the enormous force of solar gravity
can only reduce them to a density a little greater than that of
water, it 1§ perfeotly easy to account for the existence of
such @ cloud sheet: it is simply a necessary consequence of
the cooling of these vapors at the outer surface of the globe,
where they come in contact with the cold of space. Under
such eironmstances condonsation must result, for just the
samo reasons and in the same manner as that which produces
the water and snow clouds of our own atmosphere: minute
drops or flakes must be formed, not of water and fee indeed,
but of the materials which wo know to exist upon the sun,
and must descond in fiery rain and hail into the central depths
to be again refivaporated, And as the desconding matter is
continually replaced by fresh supplies from below, there
must result & vortical ciroulation of ascending streams and
jets of vapor contesting the supremaecy with down-pouring
cataracts and sheets of the products of condensation; and in
consequence the upper surface of the clond layer must be in
a state of continual and intense disturbance, ns obsarvation

direotly shows.

For it is found that the solar surface, when axamined with
a powerful telescope, is by no means uniformly bright, but
mottled with a peculiar textnre which has been very varlonsly
described, but may well enough be accounted for by suppos-
ing it to be formed of columnar clouds, floating vertieally in
the atmosphere of vapors out of which they are formed.
Here and there the surface is marked by brilllant streaks
known as the facale, most conspicuous near the edge of the
sun's disk, which on account of the absorption of the solar
atmosphiere is much less brilliant than the center. They are
simply pliotospheric clouds, whose summits rise above the
general lovel of the surface, and sometimes form visible pro-
jections on the limb. Bat the most singnlar objects, and the
most interesting, are the spots, whose origin and phenomena

L3 ST TR ;)

irregular formi, and consist essentinlly of two parts, a central
‘umbra,” ag it is called, surronnded by a lighter fringe
known us the *‘ penumbra.” The ambra contains usunally one
or more rounded spots much darker than the rest, and known |
a8 ‘*nuelel;” even the darkest nucleus, however, is dark only ‘;
by contrast with the intenser light around ; for when, by means |
of & peculinr eyepiece, invented by Mr. Dawes, who first dis- |
covered these nuclel, we examine the umbra, excluding all |
light from the surrounding regions, it is found that even the |
darkest points are far too bright for the unprotected eye; and !
by the help of Professor Langley’s polarizing eyvepiece the
eolor is seen to be a purple tint, closely matching that portion
of the spectrum near the fixed line, H.

That the spots are hollows, having a depth varying in dif- |
ferent cases from two to ten thousand miles, may be consid- I
ored as an established fact, admitted now almost without |
dissent. The spectrum of the umbra of a spot is found to |

]

differ from that of the nelghboring portions of the solar sur-

face, first, in & general darkening of the whole; second, in &

widening and deepening of many of the dark lines, with, on !
the other hand, a thinning and sometimes even an actual |
reversal of others; and third, in the presence of certain dark

bands, sharply terminatad on one edge, but shading graduslly |
on the other. Now all these phenomena are just what might
be expected in a cavity filled to & great depth by the nearly |
transparent gases which elsawhere form a thin layer over the |
sun’s surface \

!
Bpectroscopic observations on the chromosphere slso show l
that sround the spot there is an unusual and violent up-rush | 87¢% is sl

of hydrogen and other materials from the central depths

There is & well marked periodicity in the frequency and |

violence of our magnetio stormns and their accompanying an

roras, which exactly corresponds to that of the solar spots

- -

FENDULUM GOVERNORS

Number 11

in which the hight of the balls is always the

same, w

such & governor, the

wtever thelr position, is sald to be isochronous In

alls enn only maintaln the middle posi

ton, corre wponding to the ordinary load on

he engine, when
the Istter is at its proper spoed, any change of

speed cauning
the governor 1o act upon the regulator in such mMANnOr as
: .

10 correct the variation at once, if sufficiently powerfal In
order to fulfi] ¢ 1

is condition, the centers of the balls. as thev

r!:w;'-. their positions, must describe ares of parabolas, as
t L @ that o 16 ball changes its position, so does
the point a iich the centor of the all rodl cuts the center
of st the ve high i f ball
to thess point re siways the In this m of para

bolic governor, the end of the gove v : de of flex
1, and Is bung 10 the eod of & curved check, L G H I

B, which is slled the svnlute af the

ble ste

parmhnls The eom

anoc g pevt 1L

| struction of the parabola and its evolute are shown in Rig. 4.
The weight of balls, length of arms, and rosistance to bo
| overcome are first ascertained ; and from these, the hight of
|the balls ean be ecalculated when the ongline Is at speod,

" B ———
The Lall rods of n governor are ench 12 inches in length .
thore is o wolght of 80 pounds connected to the spindls by a
lover 0 inched in length; the resistance of the controlling ina

chanism 18 20 pounds, and the rods connecting thig meochan.

| Then drayw two lnes, B 1%, 1 13, at vight angles to each othor, | ism with the governor are ench 1} inches long.  The govemor

|

Make B C equal to the calculated hights. From C, draw any
number of lines, C ¢, C &, ete, to DE, and, at each
point of Intersection, erect a perpendicular to D E, From the
middle point, %, of C ¢, draw & perpendicular to Ce; the
point, p, in which it meets the perpendieular through ¢, is one
point of the parabola, Bisect each of the other lines, C d,
C g, ote., by perpendiculars, and the points in which these
perpendiculars out the perpendiculars drawn through d, e,
ote., will be other points of the parabola, From each point
so determined, as from 7, draw a line, as s, parallel to the
line drawn throngh C, to determine the given point. From
each point, as §, in which this line cuts B F, erect a perpen-
dicular, a8 s ¢, and from the point in which It cuts the per-
3 a4 ¢ g, throueh the aiven point of the varabola,
draw a line, as L g, parallel to D E, till it meets the line, ns
1 s, first drawn, In this way, points L, G, H, I, K, of the
evolute of the parabola, are determined,

Another manner of making the balls move in parabolic

wn in Fig. 5, the balls aliding up along pais

bolie guides, as they chiange thelr position

It has been shown that the weight of the balls does not
| affect their position, if the governor has no resistance to over
md the weight of its

come be own part In practice, how.

| ever, & governor acts upon the controlling mechanism, and
:

| should have its balls ‘.x.-lu.r(\,.yu-vl 0 s Lo oxort the requisite
foroe The necossary welght is thas ealeulnted: Moasare the

wenslon of ench ball from Its econ

Idihl.lhv‘
{ ter If
f{r..xnn ity center to vach point from which it i suspended. As.

¢ weight, measure also the distance

certain the resistance of the cantrolling mechnnism in pounds,
| and measuare the length of the conneetions by which the gover-
| nor overcomes this re from their polats of suspension |
to their points of attachment with the controlling mechanism
1. Multiply each welght or re tance by the length of sl
connection, and divide b he lemgth of the ball rod; add
these quantities together, and d 1o the by 2
2. Assume the greatest peed of governor that will occur
inder ariation of load o the . itbiract the proper
-l.rr-: of avernor fr th Wl divide by proper
h[l('
D ! antit b ! v the first part of the rule
by the secor [uant I'he result i) be the welght of the
This rule X nple wnd 1t may be slmplified by |
applying It AN eXamy

in connoctod with the enginoe 4o ns to make 800 revolutions per

| minute whon the engine is at speed, and the greatest namber
[ of rovolutions per minute under variations of specd 18 to be
8560, What s the proper weight for each hall 2

1. Multiplying the weight on the spindles of 80 ponnds by
0 and dividing by 12, we obtain 225 pounds as the mluivn'
lont weight, if its connection were of the same length as
those of the balls, Similarly, the equivalent resistancs of tho
controlling mechanism is 156 multiplied by 13 and divided by
12, or 26 pounds, The sum of these weights is 25 ]Nlullr]ﬁ';
and dividing by 2, we obtain 125,

2. The difference between the greatest number of revoli-
tions of the governor per minute and the proper number is
60, and this, divided by 300, is 0167, nearly.

8. Dividing 125 by 0167, we obtain 74:85 -+ pounds, s
that the weight of each ball should be about 875 pounds,

It will be evident, from what has preceded, that & pendu.
lum governor which is very sensitive cannot be very power.
ful, nor one which is very powerful be very sensifive: and
that, in order to obtain great power, It will be necessary to
use very heavy balls, Our readers have, donbtless, observed
that those governors which give the best satisfaction are ar-
ranged with a view to sensitiveness, the controlling mechan.
ism being actuated by the application of a very slight force.
It is probable that governors of any design will be subject to
similar conditions, since a great resistance in general requires
considerable force to overcome it,

We have been at great pains to simplify the rules con-
tained in this article, and we think our readers, by applying
them to a few examples, will readily nnderstand them. The
principles stated are of interest and value to all who are en.
gaged in the construction of governors.

Gorrespondence.

The Patent Office Tea Set,
To the Editor of the Scientific American :

In answer to your inquiry as to what has been done in ref-
erence to the illegal presentation to Commissioner Leggett,
I would say that it was stated on good authority that the Assist
ant Secretary submitted the question to the Attorney General
for his opinion, and that it was finally concluded to drop the
matter, and do nothing about it

That it was a plain, open violation of the law is clear, and
is admitted by tho more haneet of those who participated in
it. The leading ones—those who Headed the sithecription
and gave the most, some of whom sre soon to come before
the Senate for confirmation—fearing the effect of their ille-
gal not, now seek to evade it by denying that they gave any
thing. The ground on which they do this is that, although
they subscribed, they did not pay their subscriptions until
after the 1st of November, which was some time after the
plate was purchased and presented. Possibly, in order to
avoid the effect, they may not have paid it yet; but that the
present Commissioner headed the list with $£50, and the As
sistant Commissioner followed with 225, or more, is pot de
nied, and cannot be, truthfully. This, to say the least, is a
most cowardly and mean attempt to crawl out and leave blame
to fall on the subordinates, nearly all of whom subscribed
under compulsion: merely to retain the goodwill of those in
authority, or to come in, and thereby to retmin their places
or secure promotion.

Again, they urge that they did not violate the law, because
the subscription, although made early in October, was dated
November 1, so as to have it appear that it took place after
the Commissioner was out of office. This only makes the
matter worse, because it shows on its face a knowledge of the
{ law, and a deliberate attempt to evade its plain provisions

Again: they urge that it was at best but a technical viola
tion, because, although legally Leggett's resignation did not
take effect until the 15t of November, still practically he was
already out of office. The trouble with this is that it is not

 true, for not only did he remain until after the presentation
}tﬂc(nln-r 10, T think it was), but the Office records show that
| he acted as Commissioner and made decisions after that—at
! least so I am informed and belleve. It has also been stated
that this matter of the presentation originated with the Iady
employees. This is not true, and it s all the more unmanly
| for these parties to seek to shift the respousibility from their
A cortain woman did

own shoulders to those of the women
| originate, or at least carry out, the plan of presenting
i the eane; but the tea wset presentation originated with,
| and wax carried out by, the male employees. A certain ex-
| aminer, who hoped and expected to be made Assistant Com

| missioner, was the main mover in the matter, and pcnuvnnll_\'

| circulated the subseription paper

Not only was the whole proceeding a palpable and wilful
violation of the law, but they were so told at the time, by
soms who refused to subscribe, for that among other reasons
The wholo matter, both In the transaction itself and in the
neglect to enforeo the penalty of the law by the Secretary, in
but & fair Nlustration of the contompt for the Iaw manifested
of Iate by the Patent Office officials Jaues,

— e

Guear Britary Las formally accopted the Invitation of
the United States to contribute to the Centennlal.

THERE s no mode so effectusl to Impress ideas on the mind

s that of exporiment aided by reflection
’




Nusnen X1V,
WY JONIUA Wown,

In the experimont reforred to in our last, the valve had (In
tho first instance, whon it had no 1ap) one sixteenth ineh of
lead 80 as to give that amount of exhaust opening when the
piston was at the ond of the stroke. In the second instance,
however, whoen the valve had % of stoam lap added to it, it !
Wwna 80t 80 a8 10 havo not more than A of lead, the author
baing convinced that, when a valve has suficiont lap to glve |

|

|

tige be glvon an nmount of lead that would otherwlse be de:

ollodly dotrimental, [t would appear that, in the carly

days of steam enginooring, one of the advantages due 1o add-

ing lap to the valve (a free exhaust) was largely attributed

- to the lead of the valye, since sufficient lap to out off the

B tenm supply when the piston has traveled three quarters

s or evon more of its stroke will give a sufficiently free ex-
haust, even supposing that the valve has no lead at all.

Raferring agalu to the advantage in economy due to using

(or, nx It is commonly called, working) the steam expansively,

it 18 solf.evident that, if wo have steam at a gage prossure of

50 1bs. per inoh, (that is, above the pressure of the atmos.

phere) and permit ity escape at any pressure above that of

the atmospliery, we shall not have extmcted from it all the

power it contains, because it may be used at tho initial pres.

sure of 50 1bs. per inch during a certain portion of the stroke,

und, by then boing permitted to oxpand itself before being

exhnusted, may be employed to porform duty as steam of 49,

48, 47, ote. 1bs. por inch, and %0 on down to that point st

5 which the indicating needle or hand of the steam gage will

stand at zero, denoting that there is no longer any pressure

A in the steam. This last, however, is not actually the case,

since the pressures marked on the gage are in cach case 15

Ibs. per inch loss than the actual pressure of the steam when

) the needle stands at that point, which 151bs. serves in a high

pressure engine to overcome the atmospheric pressure: which,

] In consequence of the exhaust port being open to the atmos-

. phere, acts upon the exhaust side of the piston as back pres-

sure, and therefore has to be overcome by an equal pressure

; of steam on the opposite side of the piston; so that, when a

high pressure engine uses its steam oxpansively, so that it

exhausts at the gage pressure of zero, it has extrncted from

the steam all the useful effect passible in such an enging, but

at the same time not all the useful effect or power which the

stonm contains, ns will be hereafter explained, This leads

us naturally to another consideration, which is that, if steam

bo used, expansively in a high pressuro engine to an exces-

sive extent, the result is an actual loss of power, bocauso, if

’ the steam on the one side of the piston is at a pressure less

- B than the atmospheric pressure on the other, the lattor acts of

1 course as n retarding force to the advancing piston.

Tho steam passuges between the valve seat and the eylin-
der bore, and the clearance between the piston (when it is
at the end of its stroke) and the oylinder cover, are spaces
which have each to be filled, during each revolution of the
eng'ne, with live steam ; and if the engine is not worked ex-
pansively, this live steam escapes without giving any of its
power to the engine, and is lost, except in so far ns it was
necessary to fill those spaces. If, however, the engine is
worked expansively, the expansive force of such live stenm
i extracted from it and applied as useful effect upon the pis-
ton, the result being an appreciable gain in the economy of
steam, especinlly in those engines which, by reason of having
the valve seat in the center of the cylinder, have very long

g ~ steam p-asages not merely beenuse of the length of such pas.
3 ‘sages, but also beeause in such cases the steam port serves al-

. ternately as the exhaust port, and has therefore to be made |

of lnrgor proportions than it would need to be if employed as

n steams port only, since un exhaust port always requires to

i Jutye o larger aren than o steam port, Hence the content of
5. _gnch passages, together with the clearance before reforred to,
' bears o large proportion to the whole contents of the cylinder;
and 1o extract power from the steam contained in them, by
utilizing its expansive force, is & considerable gain to the en-

From what has been already said, it will be perceived that

# high pressure engine, to work to the greatest possible nd.

yantage and economy, should work Its steam  expansively to

such o degree thut it will be exhausted at zero of the pres.

wure guge, or in other words at a pressure of 15 1bg, per inch,

“that being equal to the pressure of the atmosphere on the ex-

huust side of the piston. The point in the stroke st which

it muy be necossary to ent off the supply of stoam fo the eyl-

inder, in order to effoct such an nmount of expansion, will

vary to the pressure of the initial stoam and the

length of the stroke of the engine, and must hence bo deter.
mined aceording to those conditions.

An approximate ealculation, ax to what extent the steam in

u oylinder Is working expansivoly and its pressure at the ter-

~ mination of each Inch of piston stroke, may be made by mak-

- ing the whole distance the piston has moved (under both live

A, ﬂ.mﬂu steam) the denominator and the distance it has

‘moved under expansivo steam the numerator of a fraction,

and then multiplying the initinl pressare by tho numerator and

~ dividing by the denominator of the fraction; then subtract

* tho quotient from tho initial pressure, the last product being

ire of the steam. Thus: Supposing the Initial pres.

0 steam admitted ton cylinder to be 60 1by, per square

ﬁ?m :: ?in plston l’\mko to be 20 inches, and the

/ o the eylinder to be cat off by tho valve

a moderately free exhaust, there Is more to be lost by back |
pressure from excessive lead than to be gained by the small | su

amount of assistance it lends towands making the exhaust | tieth inch of the stroke or piston movement,
more freo.  L1fn valvo has no lap at all, it may with advan. |
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sure of steam will there be In the cylinder
At the end of the tenth and twentieth inches of its stroke, re.
spoctively:  Here the tenth inch of stroke —whole lllll;nco
moved by the piston = 10, distance moved by the piston un.
dor expansive steam =05, hence the fraction Y: then the
Initial pressure 80 x §=300+10=20; then 00—30 = 30 = the
Ibs. pressuro on the plaston when it had arrived at the end of
the tenth inch of ita stroke.

Again: Whole distance moved by piston == 20 inches, distance
moved by the piston under expansive stoam 15 inches, hence
the fraction }§; then the initial pressure of the stoam 60 x 15
=0-4+20=45; thon Initial pressare 00 —45 =15 = the pres-

ro of the steam in pounds per inch at the end of the twen.

! By making such a ealealation for every ineh of the platon
movement and setting the figures In & column aud adding
| them together,and dividing thelr sum total by the number of
| inches in the stroke, we arrive at a tolomably sccurate estimate
 of the average pressure of the steam upon the piston through.
| out the stroke,
A review of the above calculations discloses that, as before
| stated, the pressure of the stesm has decroased In preeise ratio
to the increase of the space it occupied, that is 1o say, when

supply being cut off) there was five inches of the length of
and when the piston was at the tenth inch of its stroke and

length of the cylinder,the pressure was reduced to 30 1bs. per

did as live steam, and had therefore fallen to one fourth of
its original or initial pressure. It is to be noted, however, that
while such a calculation is absolutely correct as applied to
any one definite point of the stroke (making no allowanes for

in its results if we take a number of such points to obtain
therefrom the actual average pressure of steam throughout
the stroke, for the following reason: Suppose we ealculate (by
the given rule) the pressure of the steam per inch upon the
piston when it had concluded its sixth inch of stroke. Here
the whole distance moved by piston =8 inches, distance moved
under expansion =1 inch, therefore the fraction is }; then the
initial pressure =00 X 1=860+6=10,then again initial pres-
sure 60 —10=050= pressure of steam per inch upon the pis-
ton at the termination of its sixth inch of stroke. Now while
50 1bs. per inch accurately represents the pressure of steam
upon the piston at the termination of its sixth inch of move-
ment, it in nowise represents the average pressure of steam
per inch during the whole inch of movement, because the
piston commenced that inch of its movement or stroke under
60 1bs, pressure of steam per inch, and not until it kod con.
cluded that inch of movement was the pressure reduced
to 60 1bs. per inch. Nor will it avail us to take the mean
between the two,that is 55 Ibs. per inch, as the average pres.
sure for thas inch of movement; hecause,so long as we caleu-
Iate the pressure at every inch of the stroke, we shall have
the same discrepancy between the pressure at the beginning
and at the end of the inch of movement, whether it be at the
fifth, sixth, orseventh inch, or at 53, 64, or 74 inches of the
stroke. To get a more nearly correot result, we must take a
greater number of points in the stroke such as overy half or
quarter inch of the piston movement; the more points taken,
the more nearly correct will be the result obtained. It is,
howaever, generally considered as sufficiently correct for prac.
tical purposes to take as many points as there are inches in
the piston stroke.

With a common slide valve, it is not practicable to cut off
the steanm supply to the cylinder sufficiently early in the
stroke to effect so large n degreo of expansion ; because,in the
first pluce, it would require the valve to have an excessive
nmount of steam lap, and the exhaust would take place too
early in the stroke, thus causing the piston to travel a large
proportion of the latter part of the stroke without having
any pressure of steam behind it; and beeause in the second
place, when there is the large nmount of steam lap on the
valvo necessary to cut off earlier in the stroke than at two
thirds (that is, carrying full steam two thirds of the stroke)
the ndmission, expsnsion, and exhaust of tho steam to, in,
and from the cylindor becomes very irregular in the forward
a8 compared to the backward stroke of the ongine, which ir-
rogulnrity will bo shown and trented upon in conneetion with
tho piston movemont, steam supply, ote. Toobviate the de-
feot (anbove referred to) of & too enrly exhaust, the valve may
have lap added to its exhaust side,that is to say, the oxhaust
port of the valve may be made narrower than the width be-
tween the two nearost together edges of the steam ports of
the eylinder face, ns shown in Fig. 51, C bulng the exhaust

the piston was at the end of ita fifth inch of stroke (the steam |
the eylinder filled with steam at a pressure of 80 1bs, per inch; |
the stoamn had expanded so 8s to occupy ten inches of the |

inch;and the same rule applies to the twentieth inch of |
stroke, for the steam then occupied four times the space it |

the steam in passages and clearance) it is not entirely correct |
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when the piston I exhaust lap retaing the steam in the cylinder longer, I8, 1o

that extent, cramps the exhaost; and as o quick moning en-
gine requires a more free exhaust than & slow ronning one,
the latter may have ita exhaust more covered by the exhaust
lap when the pision is at the end of its stroke.

The objection 1o & valve having clearance Is the open com.
munlcation permitted betwoen the steam and exhaust ports,
which, though it exists for only s compamtively insignifi-
cant space of time,is & radical defect,especially when it Is borne
in mind that, as we have already shown, & slide valve should
always have steam lap,and therefore will always have s pro.
portionate amount of exhanst opening, in addition to that
given to it by the lead of the valve. Clearance, then, Is an
expedient which should never be resorted to, It being &
blunder applied merely to remedy o blunder. Cloarusice o
o valve having much lap on its stesm side in altogether in-
ndmissible, since it Is not requisite to give s more free ex-
haust, while it assists in letring the exhaost stesm eseape
earlier in the stroke; and by this means, it adds to a defect
inherent in slide valves having much steam lap, which is &
too early exhaust,

A slide valve is sometimes given what is ealled clearance,
that is to say, it is made wider in its exhanst port than are
the two nearest together edges of the steam ports,so that (re
ferring to Fig. 51) the port, C, of the valve would overlap
the steam ports to the mmount of the clearnce, giving to
| them both an open communieation with the port, €, and

| therefore with each other during the Instant of time at which
| the valve is in the center of its travel. Clearance on the ex-
haust side is therefore the very opposite of lap on the ex-
hanst side of a valve. The object of clearance is to give
| the valve a more free exhaust, and it is therefore only re-
| sorted to in cases where, the valve having little or no steam
{lap, the exhaust steam cannot freely escape,

Common slide valves, however, work 1o better sdvantage
when the lap is so proportioned as to cut off the steam at from
two thirds to three quarters of the stroke than at sany other
point, because of the comparatively long stroke of the valve
(and hence large eccentric) necessary when much steam lap is
brought into requisition, and beeause of the large amount of
friction between the valve and cylinder faces in consequence
of the pressure of the steam on the back of the valve. There
are of course many devices for balancing such valves and
some for reducing the pressure to a minimam, but none have ax
yet appeared whose benefits have proved such as to canse their
general adoption for locomotives or small stationary engines,
to which the application of the common slide valve is now
almost universally confined.

Toreduce the friction to a minimum, that part of the cylin-
der fice upon which the face of the slide valve works may
be raised above the gencral face upon which the steam chest
beds, ns is shown'in Fig. 51, so that the steam lap of the valve
muy have the steam on the under as well 55 the outer side,
and be to that extent relieved of the outer pressure. In sneh
case, the width of the projecting faces (marked D in Fig. 51)
should not be any wider than is the bridge (of the cylinder
face) between the steam and exhaust ports; otherwise the wear
of the face of the bridge will be the greatest and the valve
seat of the cylinder face will wear hollow,the valve springing
(to fit such face) from the steam pressore on its back. Espe-
cially is this the case where a high pressure of steam is em-
ployed. It is not uncommon to cut awayr these faces leaving
thom full only around the edges of the ports, which cutting
is porformed by a slotting drill.

It is advantageous to make the steam ports long and nar-
row rather than short and wide, so that,when the valve com-
mences to open, whether it be on the steam or exhaust side,
a small amount of opening will present a comparatively large
aren for the ingress or egress,us the case may be,of the steam:
hence the supply and exhaust of the steam to the cylinder
will be Inrger in proportion to the valve movement, and
therefore more instantancous. A long port will of course en-
tall a broader valye surface, and hence increased pressure of
the valve to its seat; but this is compensated for by the de-
oreaso in the stroke of the valve (and hence in the diameter
and stroke of the ecccentric) permissible with the long port,

The rule sometimes given by which to caleulate the re-
quired area of a steam port is, say, for a fust ranning engine:
One eighth the area of the piston is the proper area of the
stoam port; the exaployment of such a rule, however, gives &
result bearing no definite relation to the piston speed, and
lenves o wide margin of difference,since cither 500 or 600 feet
of plston trayel per minute is o fust running engine; whereus
the amount of steam required to pass through the port for
the one spedd (supposing both pistons to be of equal diame.
ter) Is double that required for the other; while if the port
aren 18 larger than necessary,it causes a serious loss of steaw;
whorens If it is too small, it wiredraws the steam and falls
to supply steam at full pressure to the oylinder. The follow-
ing rule, given by Mr. Bourne,appears to meet the exigencies
of the cuse, by giving the port an area proportionite to the
quantity of steam required to pass through it The rule is;
Multiply the nrea of the cylinder in square inches by the

port of the valve and from A to B being the lap on tho ex.
haunt side. Such lap i, howevor, only possible when there
i n good deal of lap on the steam side of the valve,

The amount of exhaust lap is at all times to bo governed
by the speed at which the engino in to run. A fust running
ongine, cutting off Its steam supply ot abont one half stroke
(which in the extreme limit of expansion permissiblo with o
slido valve), may have oxhaust lap to half the amount
of tho steam lap; a slow running engine may have ex.
haust lap to nearly threo quarters of the smount of the

pistan has traveled 5 inches of it stroko, what pros.

steam lap.  The reason of the differance s that, as the

spoed of the piston In feet per minute, and divide the pro-
duct by 4,000; the quotient is the nrea of each steam port in
square Inches.

EvEnry subscriber of the SCIENTIFIC AMERICAN ought to
bo an agent for the increase of its elreulation. Whosver reads
the paper can aid in this matter very materially by recom:
wending 1t to his neighbors. In the absence of I‘!ﬂ‘.l. we
appeal to our friends to lend us a hand,  Let us have & ‘sub-
seription bee,” such as we remember in our early duys, when
all turned out,with oxen, horses, plaws, and shovels, 1o doup
)’mma good work with dispateh,
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3 FOUR.CUTTER PLANING AND MOLDING
TRYING-UP AND SUESER T

We lllustrate herewith a new wood planing and molding

manchine introduced by Messrs. Wi, Furness & Co,, of Liver
pool, Eag., for the combined purposes of dimension planing,
or trying-up, and planing on all four sides timber of any
Jength, and up to a given width and thickness,  The tanchine
1« shown sdapted for trying-up or planing perfectly level and
out of wind a piece or pieces of tirnber up to 20 feet long, 20
fnelies wide, and 10 inches thick, This is done in the ordi
pary way by revolving horizontal cutters, driven by two
bands, one on each side of the machine, the table with the
timber tmyeling under the cutters at the desired rates of foed,
a quick return motion being pro-
vided for bringing back the table.
The novel part of the machine
consists in the feed works, which
are here shown to be behind the
table. Theso feed works are
formed of four ealender rollers
powerfally  gearced, betwern
which works the bottom cutter
bead driven from a countershaft
fized 1o the framing of the ma.-
chine. The side cutter heads are
in ndvance of the second pair of
feed rollers, and are also part of
the feed works. One side cutter
head is & fixture, and the other
1% worked in or out on slides by
moeans of a serow, It will thus
bo seen that the feed works com
prise the feed rollers and neces.
sary driving gear, bottom and
side cuttor heads, and pressure
rollers, ete. The whole is car-
ried by four grooved friction roll-
ers, running on two turned rods
supported by the framework of
the muchine and a hracket at the
back.

When it is desired to use the
feed works for tonguing and
grooving, molding, or planing all
four sides of the timber at once
(says The Engineer, from which
we seloct the engraving), the ta.
ble of the muchine is run forward
till the end is almost under the
top cutter head, when the feed works can be eusily drawn
woross the framework of the machine. It fixes itself in V
slides ; and the bands for bottom and side cutter heads having
been placed o their respective pulleys—which are fixed on
the ends of the spindles, so that no lacing or fastening is re-
quired—the machine is ready for work. It will work any
sizo of tmber up to 4 inches thick and 12 inches wide. By
the removal of the side cutter heads, which is a very simple
operation, surfacing or panel planing can be done by the top
cutter head alone up to 20 inches wide. A very lmportant
feature of the machine is the rapidity with which the feed
works can be removed when the machine is required for try-
ing-up purposes, about five minutes being required. A great
advantage, and worthy of attention, in this combination of
two efficient muchines is that they only occupy the same
space as one machine, and only require one pulley upon the
sliaft of tho mill to drive them.

NEW MECHANICAL CONSTRUCTION FOR COMPOUND TOOLS,

W have lately had brought to our notice an entirely novel

construction for scissors, pliers, shears, and
other tools of similar nature, which is an in.
vention of considerable utility and meriy, and
which will doubtless commend itself as a valu.
able uddition to the kit of everymechanic. In
using implements with pivoted juws, a large
purcentage of the power is wasted In useless
strain on the pivot, In the present device, the
pivot is sbolished, and the jaws are so ar-
ranged as to be foreed together by s pow-
erful cam lever. To add 10 the utility of the
tool, these jaws are made interchangeable, so
that a single stock msy answer for saw gum-
mers, pliers, shears, saw set, pincers, and a
maltiplicity of other implements.

Referring 1o the engraving, Fig. 1, A Isthe
stock, B B’ the handles, C C the operating
Jaws, and D, a spring for opening the latter,
The stock ix recessed to form two side pieces,
between which the shanks of the jaws are pi.
voted at cund b, The upper jaw, ¢, Fig. 4,
has & long shank which is recessed pear ity
hesd to recelve the cam, B', which is formed
on the bandle, B, The end of the shank of the
under jaw, C, which is pivoted, as stated, ate,
impinges against the shank of the upper jaw.
The cam lover handle, B', is pivoted at a.

When the handle, B, is brought toward the
stock handle, the cam on the former presses
against the shank of the upper jaw. From
this last, motion s communieated to the un.
der jaw, so that each is made to spproach the other. By re-
versing the handle, B, & more powerful leverage may bo
brought to bear on the jaws. The cutting odges are thus
forced together square and true, not overlapping so as to tear
the material apart, 84 is frequently the caso in pivoted cat-
Ung tools. There is therefors less strain on the jaws, and

they are consequently more durable. A recess s provided
through the jaw, C, through which bolts or wires to be cut
may oxtend, so that a bar of any length may be divided

suarely at any desired point Ench jaw is tempoered sepa-
mately, theroby giving to both an improved temper, unattaing
ble in the urdinarily constructed implement, Finally, the jaws
are caslly sdjustable, so that in cuse of injury they may be
" -\4H|,\ removed and others substituted, or, as nbove stated,
tooly for a different purpose may be insertod

We are informed that, since the date of the patent of the
invention, by Peter Broadbooks, of Batavia, N. Y., Novem.

bor 18, 1878, important adaptations of the system have been

made, so as torender it suitable for the tools of aver fifty

TRYING-UP AND FOUR-CUTTER PLANING AND MOLDING MACHINE

| clusses of m echanics, including, among others, tongs, press.
| ey, bolt cutters, pruning shears, punches, pipe wrenches,
'nud horse shoenail clinchers. The construction of the im-
plement lust mentiongd is shown W Fig, 2. “Theé arrange-
ment of parts is the same as in Fig. 1, except that the jaws
| are shaped differently and are provided with serrated faces.
The juw operated by the cam lever goes under the hoof, and
theangle of the latter enters the curved portion between the
jaws. The corrugated face of the upper jaw, therefore, takes
against the incline of the hoof, and, as it is rubbed down
the same by forcing the handles together, the corrugations
catch aguinst and clinch the nails. This is done guickly
and without injury to the hoof, thus saving to the animal a
large amount of the suffering often caused by the usual mode
of clinching.

Wo have tested various sizes of pliers constructed after the
plan described, and find that they cut nails and spikes with
great fucility, one little instrument, no larger than a conduc-
tor’s punch, biting off shingle nails as easily as if they were
pins. The device is excellently suited for saw gummers.

BROADBOOKS' COMPOUND TOOL.

The adaptation of the invention as a hand vise is shown in
Fig. 8, and as a shears, in Fig. 4

Further particalars and descriptive circalars may bo ob-
tained by addressing Messrs, 8. P. Allen & Co., care of

New Discoveries In the Mammoth Cave,

Professor F. W, Patnam, of the Pnhody Mﬂ’d Sei.
cuces, Salem, Mass., has meently explored the Mammoth
Cave in Kentucky, and has visited several eaverns mh.
fore entered. His investigationy hayve resulted in
colored fish without eyes, thus exploding the theory hither.
to held that all eyeless fish ure colorless. White fish with
eyes, and crayfish both with and without those Organs, wore
obtained, presenting many new festures of greut interest to
naturaliste. Skeletons of human beings, mounds, and & lnrge

variety of valuable archaological relies were fonnd in the new
chambers,

———— e  ——
Chenp ‘l'elempiy.

President Orton's roport of
the affairs of the Western Unlon
Telegraph Company isnot ealey.
lated to inspire much hope in
those who believe that the gov.
ermnment can run the lines at
cheaper rates to the public. Op
the 1st of January, 1873, & re-
duction of more than fifty per
cent was made in the meximum
tariff between the most remote
points on the company’s lines.
This, though occasioning & tem-
porary loss of revenue, has re-
sulted, during the last few
months, ina large increase. The
reduction was from $7.50 and 85
to $2.50. President Orton now
adds that, owing to Messrs. Ed-
ison's and Prescott’s quadruplex
nppamtus, which is, at the pre-
sent time, working successfully
between Chicagoand New York,
and by which two messages are
sent in the same direction and
two more in the opposite direc-
tion simultancously on a single
wire, he believes it practicable
before long to cut mates down
still lower, and ultimately to
establish but four rates for day
messages, namely, twenty-five,
fifty, seventy-five cents, and
one dollar, with half charges
(except for the lowest) for night
messages.

Decline of City Trades® Unlons.

+ The repeated strikes, and the suffering caused ghereby to
the workmen participating, are at last beginning o open the
eyes of the latter to the evils of trade union rule, It appears
that the unions in this city since 1873, taken as & whole, have
lost fully one fifth of their members—aggregating 9,000 men.
As a rule, these people have found employment, and doubt-
less now perceive the advantage of steady work, even at
lower wages, over starving in idlencss in the hope of getting
ultimately a few dollars more. Some societies have suffered
in a remarkable degree, notably the painters and coopers,
which have lost respectively fifty and forty per cent of their
members, The building trades show a decline of twenty-five
per cent; the shoemakers, twenty per cent, and the cigar
makers, thirty per cent. The horseshoers, tailors, hatters
and ‘longshoremen maintsin their strength, though the
numbers of the latter bid fair to be much depleted through
the recent difficnlties with the shipowners,

>
The Highest Luke In the United States.

Dr. Harkness has discovered, in Plumas
county, Californis, a body of water, probably the
most elevated in the United States, the baro-
meter registering a hight of 7,380 feet above
the sea level.

The lake is of trinngular shape, having its
longest dinmeter about one mile and three quar.
ters in length. The water during last August
was intensely cold and of a deep blue color.
The outlet is into Warner Valley, over a de-
clivity of some 2,000 feet. The California Aca-
demy of Sciences has named the lake, after its
discoverer, Lake Harkness

~ > o—
Ignorance and Crime.

We doubt if more striking evidence of the
necessity of compulsory education laws and
the provision of means for their rigid enforce-
ment could be found than appears in a sug-
gestive fact in the pages of a recent report of
the National Prison Association. This volume,
which is filled with coplous statistics of prisons
and convicts in this country, deals incidentally
with the causes of crime, making its deduc
tions from the various prison reports of the
mental and social condition of the incarcerated.-
Ignomnce is proved 1o bo the worst evil with
which & community must struggle. Forty-
eight per cent of all the convicts in the United
States can neither read nor write, and only one per cent of
the aggregate have acquired a superior education. W trust
that the eaforcement of the compulsory laws already en
acted in some of the States, will soon justify the wisdom

Pollock, Weaver & Co., 17 West Main street, Rochester, | that prompted them, and lead to an improvement in the

N. Y]

average education of the lower classes,
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 TRON-FRAMED THRASHING MACHINES,

‘We illustrate herewith an iron-framed thrashing muchine
the manufacture of which has been wude w specialty by
M Marshall, Sons & Co., of Galnsborough, E}ngi-nwi,
@hnw out, necording to Enginecring,  large num.

- ber of these machines,  Fig. 1 is a sido elovation, which
‘shows the framing, stiffened around the edges, and at intor.
~vals in the lengTh by plates. 1t also shows the nrrngoment
of the pulleys for driving the drawm, shakers, fan, ete, The
‘other view is of a longltudinal soction through the conter of
the machine, and shows elearly tho arrangement of drom
~shakers, shoos, barley awners, sod fan,  The engravings oxf

plain the arrangement of the machine thoroughly, and we

and use more metal in the con 4
struction of frames fo
ing and similar machines, o 47

[The Telegmphlo Journal, |
ELECTRO-DEPOSITION OF METALS,

DY J. T sarRaadve

———
< [Coneluded from page W, |

The connecting wires should bo secured fo the objecty
while under water, nnless, which I8 much botter, they ¢"|‘m
be saldered on before eleaning; it In usunlly bot!;r to have
two or three wires to an object, 40 ax to diminish the resist.
ance, and to shift the points of contact oconsionally, In order

e e ——

obtained. If the surface Is very large in proportion (o the
current, the deposit will form in separnte crystaline granules,
chiefly on the edges and corners, and a deposit formed under
these cireumstances will develop into s series of nodules
capable of easy separation from each other. If the surface
i# small compared to the current, the deposit will be of &
brown color, and have no coherence ; this state, also, will be-
gin to show itself first at edges und corners; there the deposit
moy be quite friable, while n good metal iy forming st the
middle of the plate. The principles of liguid conduction
nceount for these effects by shiowing that the curront acts
in a higher degree at points and edges, just as charge does
in static electricity, hocause at these there can be set up the
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MARSHALL & C0’S IRON-FRAMED THRASHING MACHINE.

nged not, therefore, attempt any detailed description, but | to avoid furrows upon the fuce; it ix better also to make the
confine ourselves to the special features of this machine, | actual contact by short pieces of fine wire attached to o larger
s other than the iron framework mentioned above, The dram | condugtor not in contact with the object. The general prin-

out, né shown In our second engraving, to receive a number

of iron bars, to which the beater plates are attached, this

arrangement beihig found preferable to introducing wood be-
b- neath the beaters, The concave at the back of the dram is

Mh of steel, mnd the rings placed upon it are slotl.edi

ciple to be kept in view Is to mako the resistance of these
connecting nrrangements as small as possible, and yet to
avold anything which shall interfere with the contact of the
liguid and its free circulation over every part of the surface
to be coated,

{

entirely of wronght iron. The shakers consist of four boxes,
the straw platforms being srranged as shown. They aro
actuated by two erankshnfts, one ut each ond, connected with
the shakers by brackets, The cranks are provided with
long bearings, and u collar nt ench end, over which the top
bearing block overlaps, to keep out the dirt. The reciprocat-
ing dressing shoes are hung on spring rods, as shown, und
are worked by a crankshaft similar to those for the shakers.
The whole of the blast employed in the machine is taken
from one fan, shown in the second engraving, one part being
taken under the riddle of the main dressing shoe, and the
other thrown upwards to act on the corn as it passes {rom
' the cleaner to the screen. The elevators are entirely within
~ the machiue, and 1ift the grsin from the reservoir. We may
~ 3dd that & thrashing machine of this type was exhibited by
fensrs. Marshall & Co,, st Vienna. And wo would also state

: rors of agricultural machines in this country
do well 10 take the hint from the English builders

IRON-FRAMED THRASHING

most numerous lines of polarisation towards the opposing
surface. We learn, in fact, that there are two sets of condi-
tions to be attended to,

The first point is the strength of soluffon. If we passa
strong carrent in a weak solution we get the brown powder;
if, without altering any other condition, we add saturated
solution of the metal, the deposit may become good. In every
solution there are several different jons present at the elec-

. -~ -

. | Bl Gy - .
MACHINE-SECTIONAL

According to the conditions wo sot up will be the nature of
tho metal deposited ; that s to say, its molecular condition
us to coheston, ete., will depend upon the relutlons of fares
ta which the doposit is exposcd, Color also dopends, In
groat dogree, upon the moleenlar condition of the surface;
for Justunce, gold in very thin films s o greenish ting, owing
to the light reflected through it; in a very finely divided
state, as when chiemically precipitated, it is o dark brown; in
jts ordinary condition, also, the presence of very small quan.
tities of copper and silver greatdy modifies the eolor.  To
socure doposits of good quality and appearance, therefore, it
is dosirable to ascertain those relations of energy which set
up the conditions upon which good deposit depends.

If we pass o strong ourrent into a weak solution of copper,
the metal deposited will be pulverulent, if, by means of ro.
sistances and varying battery power, we pass 4 fixedd curront
{uto & solution, but eflect the deposit upon a surface of grad.

ually diminished ares, a series of instructive results will be

VIEW.
trodes: thus, in thecase in polut, with a weak solution, only
w small part of the cathode can have copper turned towards
it; by far the greater portion of its surfaco must be In con.
tact with the hydrogen of the water or neld; the conditions
ure, In fact.

(S0, H.80,

H.80, H.0
11,0 CusSO,

Ho HSO,.
Now, if the current (or quantity) is larger than the Cuia
equivaleut 1o, of course H, is st free, and this will reduce a
neighboring atom of copper, but not in contact with the
electrode; that is to say, the deposit will consist of detached
molecules, and most likely of a compound of copper and hy.
drogen. This would not vocur 1f the current also were wouk,
becanse o weak current tueans a low tension at the electrode,
and hydrogen can be wet freo only whoen & certaln tension
has been reached, sufficlent to supply the requisite specifio

Cathode

——

i
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energy ; besides, the slow eurront would be able to find sufll-
clent copper {n ovon a very dilute solution.

1t {5 obvions, thorefors, that solutions slionld be sufficlently
wupplied with metal for all likely roquirements, and the
stronger they are the moroe rpldly they are to be worked,

The other point to bo studied I8 the relation of the current

the solution and to the work, and this the most important,
3 %lt 14 under control and s constantly varying with

1 ohjerts,  We have seen that there is a point so near
balanoe that the extr strength of current concentrated on
th edges dostroys the coherence of the deposit,  Now, If we
armange soveral vessels in sories, all alike except in the differ
onee in the area of the eathodo in each, and connect them to
& battory, we ean produce such o condition of things that, by
the same eorrent and from the same solution, and with the
wame size of anode, wo shinll obtain every gradation of deposit,
from brown Toosoe powder toslinglohard erystals.  Hore, then,
we find & relation between the quantity, or current, and the
area over whieh it Is distribmted—a relntion which is rarely
pointed out with the definiteness required, for this ix the
fundamoental condition of good working., Of course this is
practically known, or there conld be no suecess in depositing, |
bt the prinoiple can only be understood by a distinet concop-
tlon of measurement and of the melecular relations of
eleotricity, :

This pelation we may examine ander the name of density
of enrrent, for which als we require a unit; this is conveni-
ently furnished by the chemic unit of current and square
jnch of surface. Weo must therefore ascertain, by experi-
ment, for any given solution, the range of density of cur-
rent which gives good work. Such an experiment is mnde
by using a cathode of a fixed area, so that by varying the
battery power we onn examine the different quality of de-
posit prodaced.  Having thus ascortained the rate of deposit
adapted 1o the solution, the density of current can be con.
trolled by similar means In actual working, so s to secure |
1he conditions of good working and the rate and quality of |
deposit we desire, |

CHEERFUL FOR ADVERTISERS,

The Special Edition of the SCIENTIFIC AMERICAN is lmlug!
printed and mailed as fast as it can be gotten off.  Orders for
advertising in that edition have been so large that we have
been induced 1o make it twenty-four pages instead of six.
teen,

We hope soon to be compelled by advertisers to make every
regular issue of our journal of the same size.

Those who have advertisements in the Special will be
gratified to know that we shall print of our first edition—
now on the press—Oxr HuxpreEp AND Forty.rive Tuoou.
SAND copies, and 1t is expected that the demand will be so
great that a secondl edition of from 25,000 to 50,000 will be
roquined.

NeEws Aaexts will be supplied with the Special Edition
bLr the American News Company at the same price as the
regalar issue; and, in ordering, they shounld be careful to
state Special Edition,
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DECISIONS OF THE COURTS.

United Siates Clrenit Court,~=-Northern District or!
Ohilo,

CLOTER AEED NACHINE FATENT, —JONN C, DIRDSELL ¢4, A. XCDONALD of al,
20MY O, PIEDAELL 04, THE AMILAND MACHINE COMPAYY of al,

{April term, 1%:1.)

:

Swarse, J.: ,
These are sults fn equity founded o certaln patents lssued to the com- |
i Ding. macklr Ty !:J .JS" out clo'r‘cr seed, Except lncooe ‘
par bered t in both cases contaln the same |

. ¢ 44 10 the state of the art down to the period of the al
In pos of.lﬁcom.&_hmm. 3 = e
that thoe ciover beads were detached from bawmfuu ‘
o . by the tramplog of bonﬁ.hrmm%m . by cutt ‘
Mtwmmmtnxcwm mmmd{hebeﬁu‘z‘l
mmm««un;-wuwtuwuhrmm the heads In

ol

e Seid by 2= Ssatrament EBoWD A A siripper, and, after mowing, b =
lﬂmu%xh! o8, The heads were also 1 det h ‘nbg.yor!un 5
derignod ¥ for that pa . Hulllsg out mondm-d-tmctm

[

e was el rpose |
coss. was usually dooe . e used for that o
Machines for %myn?d lhou{ for hulling were hmueutlvpgorked :‘torl‘:e

t's bitl

;IM MeDonald and others is f
No, 1 and the original patent, xo."“gﬁ‘,’ o
‘endants i that case with Infrin & all the claims,
= .’lhc mm;::.d the u:&d.cl:‘lm olb:“ or’ m tent,
patentee cannot rged wi iaving a 0N nvention because
solicitors, without his knowlodge, neglected to file his application In the |
Ofice, for more thau two yesrs after It had been sworn to, and was in

n will 00t be held forfeltod 1t was used for experimental |

n two
e bill
.lhr«- in |

[ water will In this arrangement eseapo direetly from the beating pipes

i by tie rods having n washer and head at one end and & washer and

|Mlnmkmg¢behnndbunmbhwﬂh rogard to the bilade to

1 | welght,a portion of the same Is thrown above a horizontal line drawo

tmproved Holding Jack for Wagon Bodles,

| Willtam 1. Crane, Stony Creok, Mioh,—This (nvention oconsists of !

| n couple of rests for the support of n wagon body, mounted onn |
horigontal suppart, one boing jolntod and tho othor nttached to it
Bald support is mounted on the top of o standard, In which It s onpa-

Bl of tarning on 1ts axis. The standaed turns on 1t axis, so that |

tho box may bo turned and shifted nbout, aod presontod and held In |
| varlous positions for the convenfence of the workmon In dressing,

findshing, and painting it,

Improved Adjustablo Doead Fulley. |

Augustus Nowoll and Asa 1 Cook, of BEele, Pug sald Nowell |
aselgnor to sald Cook,—The loose pulley i entively supported by the |
box, there helng o spaee loft wround tho shaft, The two arms of the
doubilo hanger are beld againgg, the sldes of the box by means of o
Bolt, which passes through the lower extromity of the snld arms,
The doublo cam of the shifting lover, ns It moves the loose pulley in |
and out, prosses the tim of said pulley sgalnst the rim of tho fust
pulley, thereby cansing sufficient friotion botwoen the pulloys to fm- ,
part motion to the looso pulley, sald motion belng requisito to foolli-
tito the shifting of the belt. A complotion of tho movement of the
lovor withdmws the pulley from contact with the other pulley, and
lonves It at rest. The opposite movement of the lover npplies the
friction ns before, shifts the belt to the loose pulloy, and allaws it
nnd the belt to como to n rest,

Improved Rotary Evaporator,

Advelon Quern, Mariborough, N. Y.~Tho tubulor arms of o rovolv-
tng carrvier support heating pipes, which are avrangod parallel with
the shnft, 8o that the water will flow back to the hollow hub,  They
nre armnged also (n elustens, by conneoting them at ench end to a
hollow ring., Partitions in the hubs and hollow nxlo prevent the
wator of condensation from running baok into the lower portions of
the lubs: they nlso separate the steam on entering the pipes. The

:

l

by gravity, and thus offer no obstruction to the entrnce of the ‘
stoam ; but it will not escape until the pipes rise above the horizontal |
plane of the axis, =0 that the partitions will keep it from falling to |
the bottom of the hubs, and will cause it to flow out at the escapo |
side through the hollow shaft. By tho sepamtion of the hub into
which the stenn entors, the steaim is divided and applied equally to
all parts of the evaporator. The steam enters at one side, and the
witor esoapes nt the other,  This apparatus s applicable to use in
vaouum pang, both as a heater and agitator.
Improved Truss Bridge.

John L, Miner, Brenham, Tex.—The objeot of this Invention I8 to
provide n strong and cheap bridge of improved form, The stringers
which are bolted to the pier caps are formed by bolting two parallel
beams to each other. They are connected by two sets of zigzag
braoes, placed the one set at the upper part, and the other set at the
lower part, of said stringers, the braoes of the two sets crossing each
other at thelr centers.  The two stringers are securced to each other

nut ut the other end, the said tie rods passing through the space be-
twoeon the two sets of braces. The side walls of the bridge are formed
of wall plates, brmoes, and tie rods.  The cap plate §5 made in three
parts, the centml part being parallel with the stringers, and at a dis-
tanoe above them of fifteen feet or more. The end parts of the cap
plates are Inclined, and extend to the ends of and are bolted to the said
stringers. The tie rods are vertical, pass through the stringers and
through the cap plates, near the upper ends of the braces, and have
wishens and heads upon their lower ends, und washers and nuts upon
tholr upper ends.  The girders are attached to the stringers, and, in
conneotion with the joists, support the planks that form the road bed.
Improved Iluminating Root Plate.
Willtam L. Smith, Jr., P. O. Box 81, Brooklyn, N. Y.—This fllumin-
ating tile i made of malleable metal, so as to make it Ughter and less
Uable to break than when made of cast fron.  Holes are formed in a
metal sheet with collars in*it of a size to sult the glass. Another
sheet §s ndded, In which holes are made of a size to prevent the glass
from falling through, thus forming seats for the glass to rest upon.
The holes in the two sheets are punched, so as to correspond with
each other in position, and the two sheets are fastoned together,
Improved Hoo.
William Moore Faunt Le Roy, Fredericksburg, Va.—This invention

-

sult the varfous purposes for which hoes of varfous kinds, as well as
shovels, are used.
Improved Wagon Jack,

Frank Judson, Des Arc, Ark.—For opomating the jack, a lever is
ralsed as far as it will alow, and a cateh is placed as far out on the
mck of the lever as possible.  The lever Is then pressed downward to
ruiso the center post. A pin i plaoced through the lowest visible hole
above the upper part of the standard for sustalning the welght there-
on, and the operation of mising the centor post Is then repeated until
the wagon or other object to be holsted §s at the required hight.

Cutting Block Holder for Leathor Workers,

Elins P. Newton and Hiranm A. Titus, Gloversville, N, ¥.—This cut-
ting block holder has ndjustable ends provided with pendent exten-
stons nnd connected by scrow rods at top and bottom to provide for
longitudinal adjustment.

Improved Welghlng Scanles,

Heory M. Weaver, Mansfield, O.—~Theso welghing scales may be so
adjustod that the net welght of any article pliced on the platform
may bo dircotly read off at the dial plate. By tho position of the

falth, more than (WO yours ore | %
i not one to he regardod wﬁh favor; bntﬁr é‘?e‘:‘n;m aviished

’mﬁ frum the declsion of the Commissloner of Patents, - |
ing s refssue, At 1L embraces the same nvamlm: ns the orl;tncﬂ ;-cln \ :n-':x"d ‘

the contrary can boshown ouly by u comparison of the papers In the two {
A rolwsned patbut ean anly bo lmpescliod for frand by s bill tn oquity brought |
ale In produc.

for the purpose by the Government,
A combitscion ts legitimate whett all the eletnents codpe
Ing a result, and ary 4 gl (belr several ?Smu.... Are not

wmediate succession. 1t i suf

Wro pees o i, tho

slmulitancously : if performed In §

an Ivention proves sg 10 what -

- .“Tnmot nnwne'm,l perior ks been known hefore, it
X clover machine with two hy not affect the valldity of

eytnders does
putent for & machine for oae oylinder for thrashing and anoiher

: Eave been abandioed after belng expertmentad
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Becent American and  Foreign Patents,

% % fmproved Sash Balance,
ewton J. Skages, Talludoga, Ala. ~By suitable construction n oo
" rd
I pressod nud clitnped agninst the mde bar of the sash by tho down-
ward movement of the block into the cavity of plato, Tho blook
l;-“ nlndmto gm !:o mm t:y ‘munnn of u knob, the stem of which
yartionl slot in th le )
e 0 nngle of the plate, and 1y
Improved Muuning Gear ror Wagons,

Willlam H, Blmmans, Memphis, Tenn.~This invention comsists n
oonnoeting tho reach 1o the front running gear by means of o (b
through which the king bolt passos. Tho tube s secured 16 the axle
Indepandently, and thus rolleves the ktng belt of strain

to the pivoted polnts or edgos of swinging bars, so that, by
rising nbove thoe line, it proportionnlly loses ts power ns a counter
welght, und causes a polntor to deseribo oqunl distances, on n dial
Flnu-. when equally inerensod wolghts are placed upon the plat-
orm.

Improved Grate,

Jonathan Moore, Jr., Brooklyn, N. Y., asslgnor to himsolf and Lo-
remzo D, Longhi, same plice~The bottom portion of the gmte is
made (n two parts, one being a door to which the other part fs a
frame. A button on the under side of the frme swing® under the
door wndd holds it up. The grato can be opened for cloaning it out
without the ald of a lever, the button belng readily turned by the fire
hook, shovel, or any instrament. The hinges are protected from the
nshes and cinders.

Improved Horse Detacher,

Anatole Ehret, Telegraph Clty, Cal.—The traces have loops by which
they are hitched to hinged bolts at the ends of the singlotrees. A
#pring catch Is thrown by a spring (n front of the hinged bolt, to hold
the bolt in position for confining the troe, The spring oatohes are
conneotod with sway bam by olinins,  Whon o lover I8 pushed out-
wird, the affect 1s to draw baok tho spring oatolios, which dotaches
the truces from the siogletroos,

Improved Soldoring Muachine,

Willlam D. Brooks, Baltimore, Md.—Ihis Invention relates to thit
olass of soldering machines whioh {njoot n flame upon can Joints, so
s Lo maelt the solder and allow 1t to bo uniformly disominated along
tho seam, whethor It be In soldering the oap, top, or side seam. Tho
Invention cansists in providing, on n burnor ond o gux outlet of tho
compound blawpipe, & continnous slot or aponiog, so that all parts
of the seam muy simultanoously reoeive the stne quantum of bheat

i
|

Improved Gate Hinge,

Stephen G. Peabody, Chmpalgn, Ti,, nsdgnor to hitmself and 1y
D, Chinddon, same plnoo.~This is o hinge for gates, heayy ®
%0 constructed as 1o provont water from entering ubout the ply
and also mlr-olmln:. l: ,‘n;l';xmu-ln Cups aro formed upon the ¢
ends of the parts of the hinge. In one ey colled spring,
which causes the hinge to oloso itself whmp lﬂvbﬁ: = R

Tmproved Apparatus for Making Extraets,

Juling Robort, Gross Solowits, Austein, asignor Ktz
R, Sleg, Now Orloans, La,~This Is an ?t'npmvod o i am
tenotors in a singlo battery, togothor with conducting apg connoeting
pipes and heatord, for muking extmots of jules from by the
process of diffasion, s deserfbed [n the patent granted to the samo
Inventor, October 3, 186, The plants are st cut Into thin sioes
and placed In extrctors, togothor with water, and allowed to
for a short time, when the Juloo s replaced by other Juleos of
strength than the romalning Juleo in the cells of the plants, snd s
until all the juice Is extemoted, The thick julee & drmwn off to
factory, for the subsequont treatmont; while the thin julees
passed through tho heaters for being warmed, to be used for other
diffugions, until made thiok enough to be conducted away. By sultp.
ble prrngoment of plpes and oonnections, the operation Is carried on

continuonsly and In mocossion In nl) the different stages without In.
terference of one with anothor, ) y

Tmproved Guide Whoeol for Oar Trucks,
Nuthan M. Hale, Cloburne, Texns—This invention consists (n p-
porting horizontal wheels that run under the flanges of a contrnl T
roil on springs, tho elasticity of which nllows the wheols to rise and
pass any obstaole without stopping the car or injuring the truck,
Thig allows tho wheold to bo fastened to the cow catcher, and renders
unnecessary the clovation of the maln mils to an oquality with the
central one,

TH1

Improved Double Cultlvator,
James M, Holladay, Twyman's Store, Va—This invention relalrs
to cortaln fmprov in double coltivators. Tt consists fn the v -
culinr construction of devices for adjusting the tongue or polo from
the rear for the purpose of adapting the implement to billddo ou '«
tivation, and also In the peenllar construction and armngement of
the parts of a traction frame, so Jointed and sttached to the carrfago
as to ndmlt of the eultivator proper being lifted from the ground and
suspended about the axle for the purpose of transportation. 1t con-
aiste, further, In the mannor of plvoting the traction frames 5o as 1o
adjust the cultivator lnterally to the (rregularities of the row, and o
deep or shallow cultivation,

Improved Palnt Brush,

Etlenne X. Thiorcolin, Shark River, N, J.—This invention consisis

of a tapering handle with metallio socket, connected by guide strips

or prongs of the same with the top and side part of the outer bristle

binding socket, after the handlo has been carried centrally through
the bristles to strongthen it and make It more dursble.

Machine for Smoothing and Cornering Panels,

Jacob P, Bock und John H, Weaver, Lock Haven, Pa., assignors of
one third thelr right to A, N. Raub, same place.—This isan improved
machine for smoothing and cornering panels, so that the sandpaper-
Ing of tho ralsed part ut one side thereof may be obtained, at the
same time with the broad level portion at the other side, by mechnn-
feal means in place of by hund work, There are vertically rotating
heads, with detachably Inserted pads, covered with sand paper for
smoothing both gldes of the paoel, and adjustable detachable bits for

i
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by a cofled spring.  The tube and rod moves upward through
brush head, and strikes aguinst a stop. This leaves the
the cavity of the tube empty to receive

i
2
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through
caved upper end of ashort tube, through which
passes, and all the parts are carried down together by the
tinued descont of the bandle. By suitable arrangement, when
brush has been removed and another brush head arraoged (n
thimble, n slight pressure with the operator’s foot upon tho end
n bent lever will release the tube, and allow it and the pointed
to be forced up through the brush hoad by the welghts,

Improved Knob Spindle Fastener,

Eugenoe F. Lincoln, Boston, Mass, assignor to himself und John €.
Hancook, same plnce.~This Invention consists of a littlo alide boit
inside of the rose plate, to lock the knob spindle by sliding Into

L
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forward. Thore 15 also a spring for throwing !
15 pulled out of the slot to release the slide bolt. The object I8 fo
provide a simple insddo lock for fstoning the door of water and
other olosots, sleoping rooms, oto., tetporarily, without having to
change the key from ohe side of the door to the other,

Improved Seedlings Puller,
John & Swaney, Marengo, fown.—As the machine is dmwn for-
ward, the Jaws aro opened to allow the plants to pass between thom,
and to grasp the sald plants and dmw thelr roots from the ground,
As tho Jaws are agaln openod by the opener, the plants will drop
a concavity formed in the frame, whence they are taken by an
tendant and bound. As the plants pass up atthe rear side

of the plants befare they are dropped into the recelver.
Improved Machine for Rubbing Ol Cloths,
Charles Rommel and Willinm H, Crane, Elizabeth, N, J,, nssignors
to thumselves and Wisner H. Townsend.—This fovention consats of
n reciprocating rubbar, to which simultaneous revolving motion s
imparted by 1ts conneotion with n shnft with cranks armuoged (n op-
posito dirootion.  Tho rubber frame supports tho pumicesto
blocks on n allding (nterlor feamo, which 8 hung b‘mna
handle, to bo readily ralsed with the pumicestones, for J
tho cloth below tho same,

Tmproved Car Axle Hox Support.
Charles Blllmeyer, York, Pa/This Invention relates to |
of trucks which are intonded for tareow gage ronds, and whi
let down, as respects the axle boxes and the load, w0 as

and its due proportion of solder, n porfoct and relfable Soint balng
thus always formed

. - .
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The Charge for Tnsertion wnder this hend &s $1 o Line. | Mach'y Co., Mattho Orfek, Mich,, Box 227,

—— : Rings of & Saperior Quallty—-Whitins. |
 Agric ‘mmw, ville Spluulng :n-:-‘::o: nm--rnm. w'::

~ Pertiitze s % Water 81, N, Y,  sample and price Ust,

‘Wanted to Manufacture, oa Royal
ma.:t Tron, Address lenjemin m?&‘-mm!: !
“Ma o ot itk i
ﬁmmm bl og wuqnmu."

P S WVERSNE TP 2y PONDENTS 7
H. K. will ind a recipo for coment for

For Power Hamtiors or Bolt Hoadors, the bost, | grindstones on
P, vol, SL—-J. H. B, will il a
5. C. Formith & Co., Manchester. N. 1. recipe for hard comont on p. % vol. 19, and n de-

Foot Iathes. Wi, K. Lowls, Cloveland, OBO. | seription of porcelaln on p. 8 vol, %.—F. W, D.

Address W. H. Rishol, Danville, Pa., Agont for = will find an explanation of the shirt polish mystory
the Sale of Patents, on p. 20, vol, fL—F, H. M. will find n roclpe for o

Foot Lathe, now, Batawin's make. Wil be sold | sitver plating solution on p. 28, vol. d1—J. ¥, will |
eheap, Address Dy L Stephons, Riverton, Conn, Ao that o prooess of tompeelog mill ploks s e

Wantod the addeoss of makom of the shinglo mn-

after the mixture got cold and hard,that 1 oould not |
getltout aof the mold; 1t adhered to the wood.
Ploaso to toll mo how to construct a mold so that
the substance will readily come out whet oold and

not adhere 1o the moll, A, Try conting the mold
with parafia,

(11) M. I P, pays: We use in our kerosens
lnmps n powder which provents broaking of ohime
noys. It lssald to destroy the naphtha. Can you
inform mo of any Ingrodionts that will answer the |
abave purpose? A, You do not state the mode of
applying the powder In question.  If you will sond
s nsamplo of tho powder and a desoription of the
mede of application, we will endeavor to answor
your question,

Is thore n comont for mending cmoks In fron
pots? AL Try glycorin and Htharge,

(12) K, ¢ H, nnks: What ingredient in sonp

ehine wiloh cuts with a thin knifo, welghtod to prevont
bending. ¥, L. Johns, Caleatta, Clay Co,, Ind.

* Second hand Horlzontal Engine, 23 In. x 00, for
Sale.  Apply to Watts, Campbel)l & Co,, Newark, N, J.

tailed on p. X8, vol, $L-Ge L O will find divoos | bt thit, whon ooming in contact with the eyes or
tions for monnting eliromos on p, 61, vol, 81, HL L an abroslon of o slkdn, onoses it to smart? A, The
. will dnd directions for presorving fron from vast | alkall it containg, 2 Can there be manufnetured
on p. 2, vol, 81; for palnting brick walls on v | an eective articlo of sonp tha twill not enuse suol

S, vol LW, I, M. can olean ohamols skins by |

Bvery métal worker should have a Universal | 0 ;
Jland Pisner. For Catalogue. J. K. Sul y : procoss dotalled on g, 91, vol. 3L-W, 0, K, will
SUERRY Mg find a desoription of the cultivation of the oastor |

tarer, @ Duanes Stroot, Xow York, ‘.
John W. Hill, Mochanical Engineer, Dayton, Olio, | 20 O P 55, vol. 1. ‘
Drawiaga, opinfons, and advice. (1) . 8. 8. mays: | contond that if two |

Price only throo dollars—The Tom Thumb Bloo- | casks wee put on an equal Tovol, nod a one Inok plpe |
tric Telegmpli, A dompact working Tologrph Appartus, | {g fastoned nivtight in the head of one ond, aml‘nllz i
Tor sondlng Iomaied, making magnoth, the eleotrlo Iehty | (1l pipe stinllarly In the other, cach pipe belng |
mm::m- 'M;""“'m“"" vy “-"n:' PUEIR | 5 feet high nnd flled with water, tho pressure will
wﬂl “| mmcn;tmmmdﬁmnmm; | boas much In ono disk ns the othor, Is this so?
ofprice. P. C. Beach & Co., %) Brosdway, New York, ;A. The prossure on oqual and similar arcas (o the

Cast fron Staks, Wash Stands, Drain Pipe, and | 0 8% will be the same.

Sewer traps. Sond for Price Lisc. Hafley, Parrell & Co.. |  (2)J.C.asks: Can you tell what to pat on al |
m&- L= m‘bnmlmmmlomuwvemeﬂmnbml witer |

M, mmv Paint Deyer mm“lg:;.h oolors can retmadn on the surfaco? A, Try gentle |

oolar, quality, and price, Sond fur descriptive olrealar to steaming.
) A. W, Pratt & Co,, 8 Fulton ftreet, Now York, (3) G. V. says: lintend to pump water for
3 Rue's “Little Giant" Injectors, Cheapest and | irrigation. T have to carry the water 60 foot in an
Dest Boller Foader fn the market, W, L. Chase & Co., open tank or trough, the amount of water lobo[
¥, 35, 97 Liberty Street, New York. pumped being 1,00 gallons por minute. 1 can af- |

For www%u-uun Deams, ete., see 8dver- | ford to give it a fall of 3 inches in the whole. What |
e tross Unlan Tnom Milie. PUISVGTER. P2.. 197 | should be the dimensions of the trunk 7 A. Giv |

the trunk from 134 to 2 times the oross section of

m&:'m “u::e“?‘*mm mf?:ﬂ' the dischargo pipo of the pump. 2 Would pino

'!‘ For particilars, address Providence Stoam and Gan lumber 1 inch thick bo heavy enough? A, Yes,
Pipe Co,, Providence, K. I. (4) D.J. T, asks: 1. What porcentage of
Hotehkiss Alr Spring Forge Hammer, bost in the | boiler pressure (8 the mean efootiyve pressuro on
market, Prices low. D, Frisble & Co,, Naw Iaven, Ct. | piston [n an ordinary slide valve engine with throt~
For Solld Wheels and Machinery, send to | tle valve wide opon? A. From 75 to 80 per
the Unlon Stone Co., Boatou, Mass,, for clreular, cent. 2 I have been running for elghtoon
'&ﬂh.hhs‘(:'lﬂ W—'l“'dw N!!:?’Vghl:g 'l:::ﬁ months an engine with 10x16 inches oylinder, and T
Scale Stesm Boller, meks notice that some of the bolts that hold the fuce
the "‘*r: Tound satisfactory. George W, Lord, Phile- | yice o stoam ohest, also to oylinder head and pis-
m.. o ton head cap, are being out away asif by aeid;
nﬁf """r 0’%? le:"_’mﬁ gnltnnhml Fire | some of them ure reduced to about ono half their
A A t Rohi original slze.  The part affected {s that which poasses

m@mm,&ﬂﬁfm&:xi’#“d through the steam ehest plate, the piston head cap,

: 3 and the eylinder head. Tt 8 not rust, for the pacts
i Fatent Cutos. T D Btotuon, | 1 ve bean kept perfoctly well lubricated. “Tan you

For the bost Portabie’ world. nddress | (el me the cause and # remedy? A, Probably
mmmmmw New York. cansed by water carried over with the steam, o

Ww Druinage, or Lrrign- which case the use of dry steam will be s provent-
#ale or rent. Sce advertisement, An. |ive.
* Patent, .

for

:- Inelde page How can I mako n first class Babbitt metal? A
. _All Fruit-can Tools, Fermucute, Bridgeton, N.J. | You will have to experiment 1o got the metal |

H; ;Prnnd):ahmm&mmh"'”"m"
. Lathes Machinery for Folishing and Bufing | (5) E. P, asks: What process is used in
Metuls. E. w'm“;"‘sm’iz“:&"’ i casting stecl or iron into {ngots, %o s to prevent |
Iron Frame Band Saws, cheal an blow holes on the outer surface? The process 1
Addrem S, C, Formaith & Co., Manchester, X, I, bave used is casting through a sprue into bottom
Trown's Coalyard Quarry and Contructor’s Appa- of mold, causing metal to flow upward. This pro- |
Fatas for holsting and conveying materials by tron cable. | ooy (s ot sutisfictory, and T wish to know how it |
can be remedied. A, Make your mold with a loug |

W. D. Andrews & Hro., 14 Water 5t,, New York,
l”"“,{"‘“‘.‘“!ﬂ.m‘"w neck, (nto which the alr may riss and leave the |
- e blowholes In the top part of the casting, which ls'

Send forcircular. W. L,
o 90 & 71 BL., N
Chase & Co., % & 77 Liberty ew York. 40 be ot off.
(0) J. A, T. asks: I desire to construct n

m and Ollcans, Draper, Hopedale, M.,

For Surface Planors, small size, and for Dox
Gorner Grooving Machines, send to A. Davis, Lowell, | refloctor telescope, 1. Can ground spoouli bo pro-
Maxs, cured in this country, 444 or 644 inches In dinmetor?

N > “8olon " A. Yes. 2 What would be the probable cost of n |

A llz?mm W lh?:lc r?z?&,g"&mﬁxﬂ 4 or 0% Ineh spoculum? A. For sllvered glam
Mi#tle buttons on the dowks of the inanagery, siguals are sent | mirrors, parabolized, $10 for each square declmeter
to persons 1o the various departments of the establisli- | (4 inches) of surfuce. The foous s six times the
ineut. Cheap and effective, Splendid for shops, ofices, | diameter, and the highest power equals twico the
dwellings. Works for any distance. Price 89, with £00d | b6 ture expressed in millimotors (0fty per nch). |
Dattery, F. C, Beach & Co., %3 Broadway, Now York, | " o1 you give me a full explanation of the |

Slakors. - Send for freo lllustrated Catalogue construction of small sized reflectors? A. The |

. For bost Prewsos, Dios, and Frult Can Tools, BUSS | pogijgh have devoted much talent and money to
‘W' ooF, of Plymouth sod Jey, Brookiyn, N. Y. the construotion of reflectors without adequate |
Mg&m&%ﬁm N‘,‘:"&‘m?" l?b:rh:mlg:: rosults. he dlagonal plane of the Newtonlan ob-
MW work than tho ordinary method, ',,;. struots tho bost part of tho mirror, and Its sup-
Olreulars, address P, & F. Corhin, Now Britafn, Conn, ports add diffeaotion wings to the Imuage of o star. |

" Cut-off Eagl - | Seill the silvered mireor costs but ono ifth, and its |

The | ondloy ne -~ The ¢ v . taftl h tio |

1 Coespeat, Bent, and Mow Feanomieal steam- power In the {;";‘;‘;‘:;::“"3..“'" i e ot

United States, Send fur otrenlar, W. L, Chase & (o, | :

95 and 7 Liberty 81, Now York. 9 (7) €, asks: Doos a fence over a hill eoatain
Peok's Patent Drop Pross.  For clroulars, nddros | xnetly ss many plokets as a fonce on level ground,

Milo, Peek & Co,, Now Haven, Coun, | botwoon the samo points, the plekets bolng  the

m M ..nd Goar “';m {?J m“"* List | syme distance npartr A, Yos,

Mroe, Goodaaw & Wightmwn, 2 Coruhtil, ot , Mass,

8 aat St Gavre Coss Coco- (%) M, naks: What do opticians mean by

Noles tmmersion lensos ¥ AL An Immersion lens Is i i
only nerd all

makers who ..:::,..u:'.:f' -l:‘:::“'h“ .'?-,,. | ervscople objective which has Its front and back
““ll New York, Send for catalogue. combinations so adjustod that o Al of water,
] : - Machines -Stinjhe, Jolning the front surfisce wod the thin glas cover

weunomioal and Anmble, giviag universal satte | Of the oljoct, completes the correction fur spheris

’,__ of this

| madderin a bag of fine and strong calico, lange

| shoahd welgh 5§ ai ox

pain? A, No,

Which wonld bo the most servicoablo application
for ondinary New Jersoy yellow plno wuu.lwt!
boarding, me, whitowash, or coal tar, o nd which |
would be the coolest In hov weather? AL Tho |
whitowasl,

(13) 8. LT, asks: What is the mode of |
etching engmvings, ete, on glas? A, Seo our!
answer to P. M., No. 4, p. 2%, vol. 3l Tho|
printing Ink protects the glass with which ft iy in |
contact from the corroding action of the ncld. Mr, |
Napier, the patontes, prefers to have the glas |
ground lod or ¥ 4 hoeforehand, wheo |
the objoots stand out In relief. If the veneor or
cname! is colored, of course the pleture remains
colored, while the body of the ginss s white. This
ulso answors J. G. (3,

(L) J. H. asks: How much more power, if
any, will be required to tarn a wheel one foot In
diameter four times around than to turn a wheel {
feet in diameter once round in the same time? A,
Multiply the reslstance by the distance through
which it §« overcome In each case, which will give
you measures of the power exerted In turning the
two wheols,

(15) J. C, D, says: I wish to rin my sewing
machine by water power, and propose tho follow-
ing plan: A water wheel 15 inches (n diametor, n-
closed in n watertight mse, to bo adjusted under
the table of the machine, with n tank, resting 2
feet above the toor and 30 feet on u horfzontal
line. The tank to hold about 20 gallons, with o
pipe loading to the wheel 14 inches In dlameter.
The jet from this plpe to be 14 inch In diameter,
and striko the water wheel at about 4° below
the line of the shaft; o dischargo pipe to bo adjust-
ed at the bottom of tho wheel oase. WI thiy run
the muchine for ordinnry domestio sewing? A
This plan will doubtless answer well,

(16) W. H. G. ssk«: If a loaded shipatioat,
were elovated one half the number of feet which
it draws, would It capeize? A, Generally It would;
but the load might be o disposed that the ship
would remain upright.

(I7) A. M. asks: By what process are rais-
ins manufactured? Can the gmpes grown in this
part of the world be used for this purpose? B.Tho |
grapes are dried, elther in the sun or in ovens. We
donot think it likely that ralsins made frowm the

pyritos (sulphide of coppory, This solution bs coms-
monly callod blue vitriol. 2. If the residue s the
ocopper precipitated from the water, what becomes
of thelron? A, The lron takes the place of the
copper fo solution. 3. What s the proper name of
the water after the copper s taken out? A. The
solution of sulphate of fron is called groen vitriol.

In certaln purts of the country addscent (o the
mines, there provatis among the cattie n diseass
which the natives call milk sicknew; they say the
cattie never have it uniess they have bheen feoding
In dark caves or plaoes in the mountalng where the
stin soldom shines, To what §s it sttributable? A,
Probably to some polsonous substance contalned in
the water, which could be determined by an analy-

sle.

(21) W, S, B, anks: 1. How sclence ever glven
adectlen unswor na 1o the causo of the Gulf Btream?
AL It s due to the flow of the hented wators of
tho torrid zone townrds the poles, the direetion of
the flow belog Influenced by the earth’s rotation
and the forms of the continents. % How swiftly
does It low, and how wide f= §its current? A, Tho

| maxtmumn velocity of the Guif Streamn Is five wiles

an bour, and the average less than one and o half,

(22) J. W_asks: 1. Does lead contain snl-
phurio vapors and oxygen vapors? A. No. 2 When
lead melts, doos it expand and fores the yapors off 7

{'A. No. 5. When the lead &5 conling, docs it re-

absorl thoso vapors from the air? A, No.

L I» there such a thing as malleable glass? A,
No. 2, Fluochydrie acid convdes glass. Is the
glass converted loto a vapor or into silicle acid? A,
It attacks the silicic actd in the piass, combining
with it to form hydrofluo-silicic ackd. 3. Can the
wlass o obtained by evaporating the flaorbydric
acid? A, No,

Doy fum and magnesium combine togothes
A. No.

If four grains of arsenioand two grains of potas
slum were combined together, wonld the combion-
tion begreen? A, No.

(I P. E. V., of Paris, France, nsks: 1, Will
you please glve more precise details for preparing
the watorproof paper described on p, 146, vol. 312 |
have tried the process, but fafled. A, A conoen-
trated solution of borax in warm water should be
made, to which is added the shellae In o fine pow-
der. The paper, after saturation In the solution,
may bo pressed betwoen rubber rollers and dyfed,
2. What Is nqueous solution of shellae in borux ¥
A. Shellao I3 tho purified resin which exudes from
tho brunches of severnl trees in tropical climates,
and in particular from the ficus indica, Seus roliglons,
and riamnus fujulyy, 1t §s 2oluble in an aqueous o
lution of borax, by which it may be distingulshed
from most common resins,

(24) . B. F. asks: What i= the thickness
of the earth's outer crust? A Nothing is deflnitely
known as to this. Some philosopbiers fix ® miles
as the thicknes of the earth’s crust, and others im-
agine ¢ to be 125,

Should erearma be allowed to sour before churn-
ing? A. No.

L Is silver better than bruss or German silver for
acormet? A There Is some difference of opdnion
on this subject, but the geoeral belief is that there
is no particular advantage in employing silver. 2
What is German silver composed of * A, Copper,
zine, and nickel.

Is gold the heaviest metal? A, No.

Is the contennial tower progressing? A You
should apply to the projectors for information.

¥ would pare very favora-
bly with those that are imported.  We cannot refor |
you to any work espocially devoted to this sutiject. |

(18) J. N. &S, say: We want to drive a|

shaft ut o right anglo to our line shaft, and wish to |
know if wo can do it with friction pulleys. The
speed of Une shaft s 300 per minute, Of what ma-
terinl and how should the pulleys be constructed ?
A. You can do it with friction pulleys, made of
cnst lron, (f you have sufiicient surfuce.

(19) M. F. D. asks: 1. How shall | make o
dry rose madder suitable for painting on wax for
flowers? A, Incloso 2 oxs. troy of the finest Dutch

enough to hold three or four times as much. Put
it into u marble or porcolain mortar, nud pour on to
fta pint of clear soft cold water, Press tho bay in
every direction, and pound and rub (t about with
the pestlo, s much us can be done without tearing
ity and when tho water Is loaded with color pouy It

Wehave heard nothing of of it, late.

(23) C. E. . asks: What is the rule for
finding the meun of the thermometer when part of
the observation are above and & part delow zero?
AL Add all the nogutive readings together, and sub-
tract the sum from the sum of the positive road-
fogs. Divide the difference by the whole number
of rendings,

26) S, K, U, asks: What is oxygenized oil,

| used for testing olive oll? A, Several oils bavo the

property of absorbing oxygen under certaln condi-
tions, among whiob s bolled Hnseed ofl. This lntter
may be possibly tho oll In question: but oo wmen
tion can be found, In sclentific works, of any oll
specifically numed oxygenizsed.

(31 R, S. asks: What is the gasor smell
proceeding from newly baked bread 7 My dwelling
{8 connected with o bake house, and the smell from
1t large quantity s pencetratiog, and very disagroo-
able. Tsitunhealthy ? A, The smell is duo to the

off. Repeat tho procoss until the water comes off
but slightly tinged, for which about b pints will be
sulfiolent. Heat all thoe lquor in an corthen vessel |
till It is near bolllng, and then pour it into o kirge |
basin, Into which place 1 oz of pulverised alum ; |
stir the mixture for a short time, and whilo stirring

pour in geatly about 134 ozs. of a stumted solution

of suboarbonato of potash ; let It stand U cold, to

pottlo 3 pour off the clear yellow Hguor, wid to the

procipitate o quart of boiling water, stircing ie well; |
and when cold soparate by titmtion the lake, which
Frosh madder root bs supe-
rlor to the dry. 2. How shall I make eadmium yel-
Jow for the same purpose? A, Cadinfum yellow
gmiphide of cadmim) §s a compound of salphur
and ondium,. 1t s obtained by peecipitation from
asalt of eadmivm by a current of salphuretted hy-

Diekinson, 64 Nassau 56, Now York.
Portable Bagines, 24 hand, perfeot ardor,
B g BLA00; IR D, ., B,00, Address 8
Co., Manohuster, X. 1.
Eagines, now and rebulit 24 hand, o
Juen, Iwinps, and Machinist’s Tools,
45 Corthandt ¥t,, New York,
& Monitor stitobhed.
Cherry 8¢, Mitladel-

Iy —1st closs: new

prfeos,  Plalo and Oat o

§ Holatng Kugloes; the colebir:

| Bollers of all kinds; Climax
Ml o the market

oul aboroation, which corrootion depends ina dry
oljoctive upon the thicknoss of the front lens. Ob-
Joctives of 100 lnch and shorter foous wro made to

| work cither dey or with lmmersion by @ sorow ool
lar adjostmont,

(M) Z T, K, asks: What is the horse power
| of an undorshiot or curront water whiel ¥ fout in
| dlwmoter, of 15 foot face and 3 feot doop, ranning
{n & current which moves 4 miles an hour? A,
Multiply 0884 times the square of the velooity of
tho water fn foot por second, and divide hy 55420,
Ax to your othor guory, soo wrticle on felotion of
wWator I plpes, p, 44, val, 20,

(10) 1 O W ownys: [ melted L Ih. vesin and
11b. pitoh together, in an fron vossol ; thon, whilo
bot, I poured the contents of the veseol into u
wooden mold, in the shape of o brick. But I found.

:

drogen gas, or by an alkaline carbonate

(20) J. N. P, saya: The copper mines in tho |
orountaing of Bast Tennessee are socond fo very |
fow In the country. | recontly observed a precipita- |
ting provess which interested we very much.  Two |
shafis have boen sink to a dopth of Aty or sixty |
foot. and & stroam of so-oalled “ copper water ™ bing l
boon ftruck.  Pumps are lnserted, and this water s i
pumped futo w vory long trough, runniog nearly |
lovel. Into this trough s put a lot of old scrap fron,
Eyery twonty or thirty foet along tho trough are
pits, about two feot desp, Into which tho precipls
tatod coppar I nwopt. 1o i then shaveled out and
Ia ready for tho relinoey. L OF what does this
water conslet?  What is the proper name of 1LF A,
A solution of sulpbiate of copper In wuter, and
probably proceeds from the oxidation of copper

escapo of the gusos and volatile compounds geners

[ ated from tho breadstulf during the process of for-

mentation, and expelled by the beat. Weo know of
no case where it has proved unwholesome to »
marked degree.

How can [ dotenuine whethor water is podsoned
by passing throngh Joad pipe? A Render tho wa.
tor nckl with dilute of) of vitrdol, and sdd sulphar.
ctted hydrogen to (L A bilsok cofomtion tndicates
tho presence of ol

When plaster of Purts his been used to fasten the

| parts of @ lamp togethenwhat will saften it o thai

the parts cun be sepamted & A Dilate muriatio ackl,

{26) N. E L, says, in reply to Y. M., who
has trouble in moking witer with bis pump at 20
revolutions: T am using & small engtoe, and | wes
tobd 1 comdd not sick water from a well about 3
foet doop with 3§ tnoh pipe. | put in the pipe ; and
near the pump in the suction pdpe, I put o T Joint
with about 1 foot of M plpe, with the end sob
dered up. This serves és a water or alr chuber.
I have 00 trouble In rusniog A0 revolutions per
minte, J. M. ahotuld put inan ale chasber about

| five times the cnpacity of b pup, AT Jolnt wnl
chataber, with

a ploce of pipe may 4o, b “an ale :
the water dmwn from the bottom and mmlr
pipe ooaning in o few Inches above, so that, while it
Ix premplng, 16 will not provent & steady fow af wi.
ter futo the cluumber, will be better. Tho pump
now his 1o start the witee (0 the whole longth of
tho supply plpe; and (o faoty the pump will foc o
e i A
OvOrReomE, an Ly
water from the pump 10 the ale chamber to start,

BN e o |
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N0 | Wateh hnlum, K. Clmpin,
Wateh barrel, K, Chapin .
Wateh guard sttachiment,
Wateh plate, B, Ctwpin, ...
Water closet apparatan, A, MoO|

Scientific Amevican,

the air ohamber 0 8 nare R0 T L TOGME, o ovusesnnnrninnnnsinrsniiienine 157,23 | Labrieating mmmum'l. W, €, TINON, , covvvvinnns
not be able to rn At | Bee bive, I, O, Peterson, >  eeiriens 07000 | Lubricating oup, J. E. Lonergan,

that, T think the sup- | Beer faticot ventflator, IT. Growlll,. o o 107,172 | Lubrteatar, spindie, Btwts & Righy... ..

hope J. M, will tell | Boer with n-.vh-mlnz.d G Krmwdy coees BTN | MUIW, conductor for rolling, J. Goarfng (r)

X tohell., ST veesvncers IR | Noxele, exhaust, G, Sewoll, . 5 aqishs veves
BRoIeR. A, Your ::::r::lm‘r:h;:n:. :"lm uoy ceere MNT008 | Nozzie for steam cylinders, a. )‘n-nnll ....... voveod IR0 | Wator whoel, M, K, Washibum, .
ot e U SR R e N U bt | Tacking af comenser tabo, oto,,W. A, Lighthall,. 157,007 | Water whiee), turbine, O, Hosly.....
Tho alr chanboe in the upply plpe, n.mnr' ll.um,ﬁ. RIS - 5% « s v (s v Cvna vue s oy 14 i | Padlook, permutation, J. L, \\'lnlmr. L W‘lnlp wookot, W. W. Riehnrdson
not tho universal panncen for sulky “""";l tnJeetor for stesn, W, Randall, ., Lo N0 | patnt, dreproof, 0. €, Smithe, e . 67,08 \\'Indmlll. 1,3 Woleott oo
you seom to eomslder (t. Kl no ono Notler water ofrontntor, N WIard, oo, L I0T.050 | Paper pulp, filing Aber i, 11 Doemiing. .. IBT 0 | Window Blind, screen, J, I, Olayk, Jr

such o Al ehnmbor Wik Inve onuse 1y e saehine, Martin & Lyto, .,

.... 157,200 | Papor with emery, ete., contlng, 1., Bawards, . 157,004 Window enntng, W, J, Rop
Relok mold, J. Tresdway....

7,807 | Pawland mtehot, J, Corbett (.. 6,000 | Wreneh, 1L D, Rouse ...

Y o e, O, YIROr. oo .' y |n S| Pog cutter, A, Whiteemaore, ., AT 8 | Wrenoh ratehet, J. Bowers,
Te ) 1, L. F. says, in roply o F. B M, & ::::‘:Il:: ';\..";‘h'mn-u:.r‘f .................. P ln;,'m I‘:‘: l-mllm-m'llunu- U, M. 1oy « A6, M7 e e |
4 “. query ll to sosquioxide of mungmnose s Tho [yt os 60 T N Ky, oo 157,180 | Phflosophiteal estimator, ¥, M. Htaptr .. . 107, APPLICATIONS FOR mm
of mangunose I8 found in 168 anhy= | ning machine, J. Plokering. ... ....... 167,101 | Planoforte metal frame, J. E. Atwood o IOTANT L 0 sltentions hiave heen duly l6d and are ‘nuw
drous state as braunite, and o an bydomted sate a8 |y e o 0o Wells. TR RS 157,140 | Pipe, water, J. A. Calantarfents, MWW por the extenalon of the following letters patens. .
mangunite. Tt may bo obtuined by passing chlorne | yeie patehed, ¥, 0, Scholee.. ..., .... + 197,27 | Piane, beneli, Dunean & TaIboL........ ::;":; Ings upon the respective applications are sppointed for
through mangunous carbonnte, placed In watermand | gy sud taneot, clostog, Darotr «f al soreears 107,008 | Plane buodle, F. Goodoow........ conerneninaenn W00 0L vn Nerelnaftor mentioned s
aftorwards applying diluted nirelo Ackd 1O FOMOYe | jutier salilng scales, A. A, BKISNer. L., 187,280 | Planter, corn, 8. WHBBE o ::;:: 01,00, —Frrey Maowine. <O, 1L, Denlson. Feb, 3.
% exoess carbonate, Oan, sprinkilog, 3. W, Gesman,................ 1,00 | Mlow, AL B. KellogR.... ... e ewes B9 1 A8~ Lowe Kies . <R, Donaldson, :
o o 2, [ o Drakn, Bydraaie, W. M. Henderson, ... ..... W13 | Fiow, A, Snich.. sernsns LN g, Coar IneAKER —1, A, 'll‘:*r:'b
s (30) E. L. F. sayn, in roply to W, Il R, O CORPMNE, T1, ©, CHADBMB o erveererrirres 7108 | Plow, skde hill, M. EIS..eesneses e I | WRIGNING APPARAYORAL D“.- .
who asked boyw to make tho muratic slits of nick- CAF conpling, 1. W. DAL cooeiiiimiiiiimmiemies 153,00 | Plow, side hill, L. L. Iverson cor 0T o ol —Bearm DA ~A. 1Y, Davis, ¥eb ", "
> 1} 2 > W
of: Pure nlokel has ngroat stnflardty o fron, Both | cor conniing, L. DILL........ oo 157,006 | Plow, sulky, E. Derwent, Jr...., p ln:.lln 91,906, ~DRY 10 TUNNRLS,~F. 1, Santch, Wi, 10,
in fts extornal appeamnee and s combinati Car coupling, 11, 1, Webber, e 137,08 | PONeRIng machine, W. 8. Wood..... < BT | 8140, Conx Praxrn.~F. B, Prestan,” Yeh. 16
and is regandod 08 o totrad, althowgh 16 forms vt | Car, sarely, 1L 10 Myer........... S «on AT, | Pottery .,,.mu"nunrh- el " T A=
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Siugle numbars, 2 conts, A yenr, §), New volume,
Addmn S R. Wrrrs, Pnhlhlwr. B9 Droadway, N. Y,
Algxts M'3'a 0o, 9 Nawan S§t., N.Y

$H:egl
SALE or to LEASE—For FOUN-

0TS for 8§

DE’HH':N M.\NUFALTOI(IM CHEMICAL WORKS,

—Largo blooks of lots, with bulkhead wator front
auilania Tor large founderies or faotorios; alko, blooks of
lots suftable for dwellin vu. (vrlcc- Tow Wil torms yery
ecasy. Apply to 8. B, SCH FELIN, 190 Willlam St

NGINES AND BOILERS, i to 80 . P,

now on hand. Good s New, Send for Clreular.
JAMES HILL c co., Alleghony Clty, Pa.

00D OPPORTUNITY. — Buggies, Car-

ringes, and Wagons.~A well established business,
workin, .ﬁhmdn and steam mwlnlueq FOQUIres an expo-
rienced man, with some caplial wr nta business at this
place, Apply.for next 8 days, to [, G, OROSS, Chitta-
nooKs, Tonu.

“WANT A PARTNER, with from 6 to
$10,00, to extend my bmlneu (Maohineryy, already
rw ymru established. ™ The best opening o’ Californis
rthe right man. For particulars, address O, B, FEN-
‘{Kll. No. 7 First St., San l"rnuoln‘u. Cal.

GOLDEN HARVEST FOR AGE)
Brooks’s Patent Dinmond Steel Knife und Selsso
urpener i8 perfection; lntest and best selling (nvention
out; price 8 per hundred ; sont C.0. D, bnwr}»mmt MM~
ple, ele u,\ finfshed, with eircalar, by mail, for 5 conts,
{ FLETCHER, % East Broadwuy, Now York,

JT\IPBRT ANT FOR ALL LARGE CORPO-

ADAY —lv.mploqu-ut for All At Home,

RATIONS AxD MANUFACTURING CONCERNS.~

‘& n‘(hcl:mnn’u Time Detector, capable of
rolling, wi the utmost accurnoy, the motion of a
tohman or g::romnn. us the same ronchcn different
luuona of h!a for u ( froulal

'5.%_2 ? Hox 1 q&?. Bm,um )lnn.
0.5 is detecwr W covered . 'pat
or selling these Inllruumnu Mllmul nu-

thoruy from me will be dealt with sccording to law,

Now 1S THE TIME TO SUBSCRIBE

¥OR THE

New York Weekly.

BEST STORY AND SEETCH PAPER PUBLISHED.

tonl.

CIRCULATION 350,000.
Largest Circulation of any Paperin the World.

Eversbody Readsit! Everybody Admires It!
SEND THREE DOLLARS, o

and you will receive, for one year, the most popular liter-
lry guper in the worid ¢ prepaid by ux), containing

Serial Stories,
Slorlt'gkm:. of‘}.ou- and Adventures,

ﬁom-‘_lcl’lnmphu.
lings Articles,
ice-Box Contrlbluo
D rtment, xiﬂn:adrlca on Good
ng the young how to act st Wed-

l)[l,\ ‘-ri“’ ‘Aulll|,]~”

STENCIL DIE:

118 and Ko Checkn, o OrTrITs for Clothi

h Mhing &

f"u;)'n ®to A h{ ‘wnlluk': hl -
¢ r‘l"}\lll 17 Hanover 5¢,, 1.

BI.A ?ooomvsn
SSTEAM PU

FOR B \ ERY POSSIBLE D

GEO.F BLAKE MFGCOT s
CAUSE WAyefrkltngésslTy%%@gLNY
S0 Yo S NALST. CHICAGO,
LAY CATALD GAE

YHEMIST
C JCOMMKRCI AL ak o o LA

pondence solfefte

AND CONSULTING
CIpLE, o specialty, Curres-
Malden Lane, N. Y,

VALLEY S S EAST

MACIHNE
GO.

HAMPTON
MAS S.

o

NEW YORK STORE, 46 CORTLANDT ST.

adies at Home

Aund Men who have other business, wanted ns age
nis,
:}3;".," ?(];':“:;\r ilcc:lnrm “Turk.(,uoon PAY, Send ti-unt
0 s HE GRAPIIO COMP 0
Park Place, New York. i

MAGNETS—Permanent Steel Magnets

of uny form or size, made to order by F, C. BEACH
& CO,, 263 Broadwny, New York. Makers of ‘the colo=
ii,’;,‘,‘(il Tom Thumb and Minfature Telegraph Ivstru-

)IOR'{ABLL STEAM ENGINES, LO\IBL\
ng the maximum of efficienc dumblll( and econ-
oun wlun the minimum of \wlsfu and pr(cé‘ They are
wi c‘ly and favorably known, more than 1,000 being fn
use. All warranted satisfactory or no sale, eseriptive
clreulars sent on -gpl(mu»n Addre

THE HOADLEY u) Ln\\'ncncu Mass.

SHIN B GLE & BARREL MACHINERY.
STA v‘\m;f'rlm}sm OINTERS EQUALISEES, Anp
4 EES, AND
HEADING TURNERS, 9
BAILEY GAUGE LATHE—For turning all kinds han-
dles and Cabinet work. Stmplest best In use. We
manafacture a full line o \\'ood and Iron “orklm..
Machinery, S(c-m Encinu Address
\lLl-.\ & VAIL, Lockport, X. Y

M ehlno of lmprou-d Styles for m.-klmx
SEINGLES HEXDTNG RED ST

Sole makers of lhc well knmru hu-:o'rxn an - Punr
SHINGLE AND HEADING SAWING MACHINE. For circulars,
address TREVOR & €O., Lockport, N, Y.

ICHARDSON, MERIAM & CO.,
» Manufacturers of the Iatest improved Patent Dnnlel-
and Woodworth Planing Machlnu Matching, Sash a
Molding, Tenoning, Mortising, Bering, Shaping, Vi cmc‘l
aod Circalar Re-sawing Mach nes, Saw Mills, Saw Arbors,
Scroll Saws, Rallway, Cut-off, Rip-saw Machines,
Spoke and Wood Turning Lathes, and varjous other kinds
of Wood-working Machinery. Catalogues and price lists
unl on -ppuuuon Manufactory, \\orcc-ur. Mass,
Warehguse, 107 Liberty Street, New York 17

RON BRIDGES—CLAREKE, REEVES & CO.,
PHENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nut Street, ladelphia, Pa.
peclnltko—.\ccunle Workmanship—Phenix columns—
Use of doublé refined fron. No welds, All work done on
the premises, from ore to finkhed b IMustrated
Album mafled on recelpt of 75 cents.

AD\'LI!ThEPS’ Send tl‘enéonre cents to GEO. P,
WELL & CO., 41 Park Row, New York, for thelr

newspapers, and estimates showing cost of advertizing.

Pamphiet of one Aun~drea pages, containing 1ists of 3,000 ! W.\XTED. l.\l‘\lm\l.\'ﬂfl,\'—.\ Bolt and

Must bave

%0 Kuo Ie&ce-Box Recipes and Medical sugg

00 Answers to Correspondents, oo Law, Love,
lnd mno

e rest

- \ .rk-box A l?ltlﬂ' embracing advice
of Dresses, thoe selection of

and Cutting
@ ﬁlmrlcnl Lo, c(c ete,, and a variety of

ng matter.

SUBSCRIBE FOR THE NEW YORK WEEKLY
AND YOU WILL B8
AMUBED, ENTERTAINED, INSTRUCTED,

and choored by the weakiy visits of & r that has neye

talled to morit the eateem of jts millfous of readers.
Terms Lo “Subscribers: |

Oune yenar—1copy (posiaye One Month,,, .
Jree).,..... ¥| Two !

“" 2 coplu 0 ’ Three **

" Four ** iiiiiens $1.00
" n "

)n{ T‘J ‘or u Club of Elght, all sent at one
Ilmo, wlll boo {tied to s Nioth Copy Fuex, Getters up
of clubs oan afterwurds add aingle coples nt $3.5 each.
chclmou coples can Do seen At every post-ofiico
BT A B T e
N0 REMUTTANOEN ONW, nlways

procu 5 ldt:u on Now YOrk, or & Poat- Qe Money Gy
dcr. it pouthlo. Where nelther of those can be proe ured,

d thie monoy bull:llmlw ;u “ )ltl‘(‘t,u‘v;il‘lunl;lln d ll‘:w

oen roduced « Cents, un (0]
mgumllon tr "l‘o.n nynlwm has boen found hi the postal

on

F u rluu w‘ﬂ vlrlu-lly an absolute protect NRgalnst
3 oa by mall. ALL

l’omlrluuhin ure obliged to register

sLiers Whenever requostod to 4o Ko,

B & Sy, do not omit oy lox
m.:dr g “ﬂll'ordvr of the Post-OMee Depart-

nent this is lb-omly NECORNAry L0 eusure propt delly -

ury of lettors,

THE NEW YORK WEBKLY POSTAGE FREE,

nm we will prepay the postage
on ﬂ)?ﬂdl.\s“r J.m\l\“r l:(l.l\‘ 'huw In liw tme lu‘-oud‘n
'“ﬁ ne, unl mall subkeritiers will horeafter recelye
the -&' #Oll WEEKLY postuge [ree.

ALL LETTERS SHOULD BN ADDRESAND TO
STREEYT & SMIULH, Propriotors,

205,27, 20 and 31 Rowo St., N.Y, PO, Box 4806,

A FORTUNE on Aui Iy {he Tablier Ktam

uniness. ddrou DUI(MAN
U'I'IIHOIL AND BTAMP WORIH, Bnlllmuru Md.

Seeond Hand Engines and B Boilers,
e e R

DRILL GAUGE.
One pair of Chasers sent !ru to any address for 75¢,

SoREW CHASKES.

10, 12, 14, 16, 18, 20, 22, M, %6, 23
in. Drill'Gauge, lndh snsable to all ‘im use Twist Drills,
sent free by mall for §1.50. Price List of Small Tools free,
GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass.

CE.\TL\E TURKEY OIL STONE ARKAN-
X SAS AND WASHITA O1]. ST(
BOYD & CHIBE, N.

ANKRUPT'S SALE OF HORIZONTAL

and Vertical Steam Engines. Also new and second
aud Machinist's Tools. Send for circular at 3
THE YALE H ON WORKS, New Haven, Conn.

SAW THAT IS A SAW.—Self-Feeding,

cuts 8 inch plank same case as 1 foch, 1 man do
fike amount of work as 8 men, L. B. COXE & CO., ¥
\\mvr\m.u New York

AND BAW MILL—Suvos the labor of 8 men. S, €t
l llll LS, 81 onrllnmu \I y New Y

Also,

«» Manufacturers,

to Malo and mh \uumn. Iu thelr
Consts NOTHING y 1L, Partioulars
0. VICKELRY a\ ln . Augusta, Mo,

Todd & I{u fferty Machine Co.

S \1‘l‘l‘lkl “l-‘(m Enginei Lowe »
s celebrated Greenoe Variablo Cut- Rin J 4

z"nlll(‘v(l;ll'l'uhulurumllllu Bollers; Plain Slide Vilve Sia:
tionary, Hofstipg, and Partble Engl Bollors ur ull
Kinds, Steam Fomps, Ml Gearing, 8 unhu.‘\(v I\
Tow Oakum, Bagging, Ropo, Flax,and Hemp Iuh nun
ARonts for the New lrn-'n Munofacturing Co,'s Maohin-
18t's Tools; for Judson's Governors and Btop-Valves;
Sturtevant lllunvrn. unnl Diferentinl l'ull«) Hlocks
WAREROOMS, 10 ROLAY ST,, NEW" YORK
WORKS I'A l'M(\()N \h\\ JERSEY, g

Important to the Trade.

A cheap Mucllage, sultable for pasting Lubels on
Tin Cans, Wood, Iron and Stono. o
The Boluble Glass Liquid and Jelly for Soap, Co-
nwm Artitelal Stone, Paint and Firoproof Wood,
5 Hydrofiuoric and White Aelda, for Etehing.
4. Nlckel-Plating Matoriala, ‘-nu». Anodes, Rouge,
5. (lass Manufacturers, Articles, Arsonio, Mangunoso
nighest strength, Zafro, Oxides of Cobalt, Umnfum,
g Muarble Patty, Fal-pnr. Fluorapar, finost ﬁ}lwi Cry-
olfte, Tnlc. Asbastos, Black Loml,‘n | raro Ohomicals,
7, Bteal Makors' Ingredients-—Wolfram & Mangaueso,

=

Gln’nn

I I'E UCIII‘ W ‘\NGER & O 0., |

FULTON 8T,

™eE

TRADE ENGINE.

-

Hoselopa 1o nwullon Perfoct
In workmanship—all Ught parts
vl Cust Bloal,

Every lu}(lun Indieatod, il
Valvo correctled 1o give the (AN
ent nttalnabile rosults

Warnnted wuperior to  any
seml < portabile 'f:nuhn it the
Innrket,

Reud for Frice List and Clr
cular,

HeErusax & Hencougr
ovk M'v'a. Co.
Dayton, ()hlu

A.matour Workers in

f

WOODS,

Cedar', Bir

G,

OUR FE
ROOFS s

X

e,

upward luuh 10 noevo
wood, llnll{ Walnut,

196 to 20 Lowls 5L, foot Sth & ot S, K.

W Orders by mall will have prom "
tion, Encloss Mamp for ( -mh,yu‘,: :.;:}1‘;",?.-‘: |'|

( CR COVERING FOR H()llllh AND

PIPES saves l-rnl: ‘wr Cont |

Asbestos Felting

5
--_ﬂ/ | S,

ANGY W00DS

Can be -u r[-llml With the following ll\l(l' and RARE

laned ready for use, i t M, 10 3451n. and
lrp;m) onh-‘r: Ilmu wmul Hatin-
Ahogas; y
kye Maple. gany , Evony, led and White

W. H('ud & Co,

LT, CEMENT, .\\I) I’\I\"l‘ FOR
the ln--l 1o the mnrkﬂ
Co.

3106322 Front St,, N.Y.
TURBINE

Water Wheels

More than four titnes ax
many of James Leffel's ui-
roved Donble Turbioe Wa.
or Wheels Iy operation than
auy other kind. 21 alzes
tde, ranging from X o
00 Inoles dismeter, under
heads from 1 to 280 feet,
) Buccessful for every pur-
pose, Large new pamphlet,
the finest ever published
contafnlog 180 pages ane
j over W fine flustrations,
sent free to pmin inter-
eated In water powe

JAMER n-'}vn.ou ).,
Springfield, Ohio, & 109 le—
erty Bt, \vw York Clty,

Cor

lrnnllulldlngm Roofs, Shutt

Send for Clroulars,

rugated Iron,

LY 10N BIDOE &
Omee 5 l)v) 8t.,

l{()t\}' cO.,
Now York.

Ono guide

c‘-)

ETECs Liawvcning from 25° to 9.

count 1o catyvassl

SHIPE'S PATENT PLANE GUIDE.
Indispensadle to all us'ng the Plane.

More than twice the amount of bevel.
Ing or squaring can be done, by the
of this device, than without {2, and do e |
more accarately & with Je »ux-(-mlm 0.

It can be attached to any plane, wood
or jron, and sdjusted 1o any desired an-
xie In a moment’s time, hy & scale in de-

sent Lo any address for &3,

IDg agents and the (rmd l‘tn‘wr“_

sale by State or County, For mnlcuhn, ln ulre of
' l\luam. ., awner of

nul\:.nll.
rva, O,, onaol[l M. M.

\letge uctmllnfflrh.. owner of Michigan and Wisconsia.
from o herurrlury.

V. N, &
Minerva, stark Co., Ohio.

a3 SMALL MILLED MACHINE SCREWS made
? to order. Samples and price list sent free. ?

Curris M'y'a Co., Brattleboro, Vi.

Bottle
15 years Col
thing new |

VENTORS.

LASS \lOl'Ll) S

for Fruit Jars, Lamps
., Ink thdv ete., made by H. BROOKE,
K. WiITE and CENTEE ST, N. Y.
n glass, you will requlre a mould (or dle).

PARTICULAR ATTENTION pald 1o MOULDS for IN-

Send model or drawing ; Inclose stamp.

AGENTS WANTED.

Men or women. $34 a week, Prool

furnished. Business p.c»:rurdhonu-
Y, able with no risks. A 16 page circular
# and Valuable Samples free. B~ A postal-
card on which to send your address
& copts but one cent  Write at once to
F. M. REED, Stu sT., NEW YORX

Riv

I the latest improvements and be in thorough working or- | ¢ /el By Corrring, and f
ce, and where the wa- | o0 o the most approved syl

der. Ausw

| Iron Co.,

A

! Nolu'leﬁs. Friction Grooved, or Geared Holst- |

ot Macliine—also a Nut Machine,

er by letter, stating price

d | chines may be seen, 1M, HOBERTS, Secretary Molsle |
Montreal, Canada,

wdrews’ Patents.

ors, suited ¢ Ko] every want.

34, 40, 48 threads to | ~n|ny Store

‘mnk wﬁnnulu Safety
| Oncilluting Engines,
O-Horse

Centrifu

evators. Preveat Accldent, it
Belt, aud Eugine Break.
Boile

a1 Pampe 100 to 100,000 Gallons

r Minute, Best Pump;'ln the World, pass

lud. ~und. Gravel, Coal, Grain, ete., with-

DII

| All L§, hl. ~lulrle. Durable, and Economical,

send for Ci

ou
WA, D. ANDREWS & BRO.,

114 Water Strect, New York

MACHINERY.

IRON &

OF EVERY DES

Cold

HANGERS, PULLEYS

WOOD WORKING MACHINERY
CRIPTION.

Rolled Shafting.

, COUPLINGS, lII‘.L]l\(-. &e

&0, Send for ll)unlmlq d ¢ atalogue and l rion List,

GEORGE

PLACE & CO,,
21 Chambors & 108 Roade Sta,, N, Y, \'ln'

Planing & Matching,

Moulding,

1o rn»lnu and Tenoning Machines, Serall

Saws and General Wood. \\'urkln Muo hlunr)

JOHN B, SCHENCK

send for ¢

K'S SONS§ Mattoawun, N, Y.
Tatalogue. N L Ilwn\ By N Y, ( 1y,

S35 per

At home, male or wmuh' N
Work woel, dey and oveniog. No Capleal,

for a.

cont retury

We soml volunble packoge ot
goods by mall, froe, Addross with ten

stamp, M, Youxa, 17 Greonwich 8t NeX. |

IMPROVED  PATTERNE~MACHINISTS!

\Yl W &
TOOLS—all slzes—at low prices

g, GOUL

D, 07 0 113N UK. 1, Ave,, Nowark, N,

per duy at home. Torms frée, Address
$5 R $2° Gro, Hnunn\ & Co, Portlund, Mo,

04 now articles nd

Yeoarly Auouu
52400 the b«t hmlly Paporin Anwrh o Wikl
amily Journal, 300 B

\wo $5 Ohromos.

e'way, N, X,

' i
\ very liberal dis- ’ lnterest In an old established House, d
!

For any-

PATENT
uu) Molding Machines ;‘:u) Mﬂeﬂtc-ﬂlmn. E

unlng paw Arbors, and other wood. warking machinery.
L WOOD'A MACHINE O, « S Lierty Bt
! *n ud for Clreulars, ole. 1 07 Sudbory S1.,

| \ MATEL RS FOOT & ENGINE LATHES,
ol

l,u-(ma.

Tighest sward st Pranklin [nstitote Semi-Coentey-
Exnibition. seud for clrevlars, ¥, K. CHANE, NS¢
J

TANOK Bireet, Newnrk,

l JOR BALE-—<At llnl! Price—A Denmend
Dinlutogrnting MILL; bas heon used only as s trial, and

15 4 good us now
KK AM

LUDLOW VALY BS,

llH: -10\1 CO,, % Park Place, Xew York

~ EAGLE FOOT . LATHES,

Fwall Enxine Lathes, Hand Planers for
metal~Silde Keste, Cleenlar wnd Voot
. Beroll Saws-all of the nestest destgn snd

puperior fnlsh. Our exlalognes desoribes
every ool neves
or Alnateur, as wel
Holiday »

e Boys Tor the

WM, L. CHASE & CO,,
% & Vi Liberty 8¢, New York

NEW & SECOND- HAND,
Send for Clronlar, Cuss LACE
3 & CO., () Vesny at,, Now York.

MACHINERY, X

Niagara Steam Pump.
CHAS, B, HARDICK,
W Adams Bt,, Brooklyn, N. ¥

For the B d ¢
UNGHYS il e
& "HESS €0,
DROP PRBBSES )lmux.uou:.'. Coxs. :
invested In Btocks snd Gold pay»
$10 to $1000 X0 per ceut a month. ;:'n'lll')r

particulars. Trsnnioge & Co,, Bankers, 2 Wall 8¢, N,

U

IRON
- Brams & GieneERS
l‘lll-. Unlon Tron Mills, Pittshureh, Pa.

The attention of Koglovers and Arenilioots s called
1o our 1, ioved Wroughis-lrou Bessss and Girders (pat-
tented), 1o which the Comy oMnd wellds Detwoe o the sem
and fAang v, Which iuye proved so objectionabie (n the ol
wode of lHlHH'J'lIHIh.., aro entirely avolded. We sre pre-

pared Lo furalsh -n #izos At terios as favorable us ean be
obta.ned clynw For descriptive lithogmph sddress
Carnegle hluuun 6 Co,, Unton Iron \lul- Pittaburgl, 'n

l).\H \l ¥oi SALE—Tue O LAX BOILESR

CoMPOSITION atd Patent Paint, for removioy sod
preventing incrustatlon, however thick, in Steam Hollers
of every description. Has been thoroaghly tried and tested
by the largest Stesm users In Eagiand. The paing s re
markably chesp, and wili abone keep Boflers, &c.. free for
§ months or more. Patent right for Am erica 1o be soid
Full particalars, aprn to the Works, 19 Vietoris St
,mn.c::t.ud Englazd

60 g“ - wech A..dren::x-u to all. Articles
” Bianin Tre

o LINISGION & BEO., % % or Chicage”

I ARTNER WANTED —An mf‘v nious Ma

chialst with $5.000, and capal
ight :xmuhau’nf: business,

throughout the country. Address Box 09,

l ng AL 2

‘ Sewing Machines, thcr;l'..rt and General Nev 2
pages and forty columns of cholce misceilany and rea

| matter. WILSON SEWING MACHINE CO., Pon u-uu-
! ‘nb‘c"p'm!. price Frrrexx Cxw T Abnum, wit
{ elezant chromo free,

] and DEALZES in SEwIxG M4
Address, 3 v

CLEVELAND, OR10, U, A

7 OOD-WORKING \[ ACHINERY GEN-
enally, Specialties, Woodworih Planers and Bieh
ardson s Patent Improved Tenon Machines,
Ceatral, corner Unlon St., Worcester, Mas:
WITHEREY RUGG & RIC u ARDSON

|

[ PATENT
It OLD ROLLED
‘ SHAFTING

strongth, a
Olher Lo use,
We are also ihe sole ma Al«!u

CUELENR A Y'
ey», Hangers,

Pr
application to JUONES & l AL
Try Stroet, Tod and 3rd Avensos, Pittsburgd, Fa
SF Stocks of lm- shartiog (o store and for sale by
2 \\ \ .\ FITZ, Boston, Mass.
CE& 121 Chambers sroet, N. Y
CE .t \‘vll\Ll\u. Milwankeo, Wis.

SAFETY HOISTING

:,v

ouble n....k Siogle, 1-2 to OTIs Machinery.

OTIS, BROS, & €O,
NO. SIS BROADWAY, NEW YORK.

1 Prize Plct ut free ! An
The Toll-Gate [ Emmammeraios
]1.-cnd‘ Address, with stamp, E. C. ABBEY, Bufislo. & \
IRST CLASS STATIONARY ENGINES

~all alzes—Cast Steel Cylinders, Rods and Strape
| Finest Vertical and Portable Englues, Sto S H.P. A
dvn HLOOMINGTON IRON WORKS, )-Vm.ruug“

N QAVE YOUR BOILERS, SAVE FU EL,
A} and increase Steaming capacity of your Bollers.
e Thomas's Fluld Tanuate of \«Ln to remove Scale
It is in Barrels 50 1., & Bbls. 3N b, i Bhis, 125 10, price
10 conts perib,, less than one third w ce of other prepa-
ratlons, and Superior to all others. Single applica-
tons have removed bushels of Scales, It saves ¥ times
{ta cost lu Fuel, and W times (t» cost In Repalrs of Boll-
ey, snd gives Boller i(ta fall -lr-mlns- “ pnclu.
whieh no Jncrwsted Boller can have. heen thor-
oughiy proven iy lmmln-l- of Rollers, \xmrv.« onders to
N P\( ER HIU\I AS, Elmira, N.

"I' B COUNT'S PATENT LATHE DOGS,

< hoth Steel and Tron t Trou and Steel Clanps, Expand.
thie ““mmy.‘ &¢, Sold ut wholgsalo prices during the
bard times, Send for ustrated List 1o
WL LE COUNT,
South Norwalk, Conn

PEREECT

NEWSPAPER FILE.

—_———

The Koch Putont Flle, for preserying namn‘pon
mugaslies, and pariphlots, by been recently lmproved
L aud price peduced,  Subacribers to th !‘Cll ‘Ju AME-
mma ean bo supplied for the low pr o0 of m-ll.
[ or $1,85 at the ofilcy ur this gh Hew \‘r l
‘ fnseription, ** SCIENTIFIC RICAN,' ln Il
[ censary for avory one who wishos to proservo vlpﬂ'.

| Addross MUNN & CO..

Publlahiers “ SCTENTIVIO AMERICAN,"

|
|
:i




414 Keientific American,
© Aawetisements. (W] Inproved Foot Lathes.

- e ~ 3 AR MY srpite  Lathor, Small Gear
G T T "'w‘“““' 5 | r:‘l‘a'lnllllr-,:'l\nmll'lnm-m1.-rmn-lul. Hall
mm s sl s o< 35 contna line (I CRLLEURE 7o rs(ng Machinps, Slio Teata, oot

|
M e fawa for Ught and heavy
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