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THE LANDORE SIEMENS STEEL WORKS, ENGLAND.

Condensed from The

The principal novelty upon which the
tion in these works are based is Mr. Siemens' re
gas furnace, by means of which
thinod \\'illn-nl cutting flames or do

steel processes car-
ried on are of two
distinet kinds In
the firsts which is
ealled the Siemens-
Martin process,
gernp metal or pud-
dled blooms are dis-
solved in a bath of
pig metal provious-
ly prepared on the
open hearth of one
of these regenera-
tive furnaces, and
spiegeleisen is final-
ly ndded to impart
to the metallic bath
the requisite per-
centage of carbon
and manganese. In
the other process
pig metal and iron
ores,previously pre-
pared for the pur-
pose, are brought
into combination on
the hearth of a sim-
{lar furnace, to pro-
duce the same final
result, namely, a
steel of execellent
qualivy.

The Landore Sie-
mens Steel Compa-
ny, Limited, was
formed three years
ago for the manu-
facture of steel by
the processes in-
vented by Mr. C,\W

\l1 W

Eungineer | ment

gonerative | IlH'l:"

HALF SECTION

| manufacture

YORK,

AT C.D.SEE

f]nr-’.-'n-n! time they keep about 400 men in constant employ
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processes in opera- ; naces, and o forge department containing
, capable of hammering 450 tuns
intenge ln.nh are ob- | gix reheating
|4'r|-:luli||;1 influences.
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‘n{ erection,
the river, a little to the
g eight fur- | present the company do not make their own pig iron, but in

works four blast farnaces will be erected for the

$3 per,\nnnm.
[IN ADVANCE.)

north of the

by the same company, on the opposite bank of
Landore viaduct, At

There are | manufacture of pig, which will then be puddled and melted.
There are | Sixteen melting farnaces will be built, and five eight tun

The |ul-.u in the works six double puddling furnaces with shingling | hammers put up.
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BE TWEEN TWO FURNACES

CENTRE LINE

It ia intended to keep & rolling mill at
work night and day.

When these new
works are complet-
ed and theiron trade
is brisk, the Land-
ore Siemens Steel
Company could find
employment for
about 1,000 men. In
the new steel works
gas furnaces only
will be used; one
great advantage of
these furnaces is,
that they do not
pollute the air with
clouds of smoke.
The iron ore to feed
the blast furnaces
will be brought for
the most part from
Spain.

In the steel works
now in operation
the fifty-two Sie.
mens producers for
the manufacture of
gas are arranged in
thirteen blocks of
four each. The gas
is divided into two
portions, one of
which is eonveyed
to the melting and
puddling larnaces,
another portion be-
ing conducted by a
second large tube
to other melting
furnaces, and to the

Siemens, C.E. The STEEL MELTING FURNACE, SIEMENS STEEL WORKS, LANDORE, ENGLAND. heating ~ farsaces

regenerating gas furnace, which he had previously invented, | hammer, and a mill driven by two of Thwaites and Carbutt’s | for the mill and hammer. The coal used in the manufacture
gave him the power of producing, at o moderate cost, tem- { 30 inch eylinder engines, with Ramsbottom’s reversing ¢ gear. | of the gas is obtained from the neighborhood, and consists
peratures before unknown in practical metallurgy; rnns(n'i In the mill department there are three double str'ughh n- 1"( equal parts of “slack " of small coal and binding coal.
quently, no great time elapsed before he applied this new | ing presses, and one double punching press, one “ending™| In the melting shop there are eight furnaces altogether;
power to the manufacture of steel, since the intense heat at | machine, and one cold saw. Some new works are in course | four of them are for melting up scrap, and about 62 tuns per
his command enabled him to week are melted in each fur-
keep in a state of fusion, for SECTION AT A.B SEL FIG.L nace ; the furnaces work about
a lengthened period, a much thirteen heats per week. First,
Inrger quantity of malleable about one tun of pig iron is
iron than was practicable be- charged in, then sufficient
fore the invention of his fur- scrap, with very little carbon
pace. The difference between in, to reduce the carbon in the
the Siemens and the Besse metal in the furnace to nil, or
mer procees of making stocl very nearly sdl. 'rl||~ little car.
in, that by the former method bon in the mvl‘nl is partly boil
the metal is kept for any time od out, u‘nld this is oue of the
slowly simmering in o state peculiaritios of the process, for
of fusion, so that, by the ad If the charge in the furnsce be
dition of varying proportions left to itself, the 'cnrtx\n i
of the ingredients, at such slowly bolled away. The neces-
times a8 may he convenlent sary smount of earbon to pro-
to the manager of the fur dues stoel ia Introduced by
nnce, steel of any temper can adding splegeleisen, which at
be made, The process in no the same time furnishes the
completely under control requisite quantity of manga.
that steel containing any de nese; but after the wplogel.
sired quantity of carbon can visen Is ndded, it Is necossary
be made at will, whereas to tap the furnace as quickly
pteel contnining a predeter us pt‘:dl:hb or the nm':r{-no:-
mined proportion of ingre lwr:: used l‘lllr:‘::w::;en‘r.lo“
dients enn only be mude by : .m lp b
the Bomsemer process with :ﬂ:: ok y;x‘“l‘ n" ll:ll:: lda:l In
somo diffloulty, Mr. Siemens, vurpil::lc:? u:ednu ‘:l the
by melting together sumples We ’; A T )“ Nowl Pl tul
of Iron containing diflerent u"uv o following Is o falr
proportions of carbon, pro "‘t:'l'l“ of an ordinary chirge ;
duces stee]l contalning any ;;"? l’r‘::"::":“‘ fron, ?: per
desired quantity of carbon 2l ';’ d;‘;:‘dv‘ por
The Landore Works were con : rough pu lron, 18
bullt nearly two and a half |.wr ‘""l:’s:"""m' nerap, 18 por
o g '|ln‘.‘ cover nbout cont o ron and bo;m‘..m
% on the per cont shearings,
About 7§ per cont of splogel-
cisen s then added, which

six neres of ground,
west bank of the river Tawe,
poar Bwansea, and at the
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waste, Every now and then n
taken ont ina ladle, and planged
tho sumplo is then broken upon an anvil,

1 bo hiright and erystalline, showing o very
on of carbon—not more than 01 per cent: it
 tough and malleable. From 35 to 8 por cent of
, containing not less than O por cent of manga-
charged through the side openings down
of the furnnce, and allowed o melt down
» Tho smount of carbon thas introduced deter-

ho temper of the resulting steel.  In the event of the
containing too much earbon, as proved Loth by its
nd by chemical analysis, the carbon is allowed
the furnace is too full, as the addition of more
use acejdents: but this boiling out takes time.
way is to add more decarburized iron, if there
room for it in the furnace, In judging the amount of car-
prosent by the appearance of the sample, the rule is
0 1 silky the metal, the less carbon does it contain,”
is half way between the granular and silky
then the bath is ready for the spicgeleisen.
The accompanying engravings show the form of the interior
the farnace. Incharging it, it is first made quite hot, and
‘one tan of pig iron is charged in; this takes about an
L tomelt, and then fills the bath to the proper level.  After
it §s fairly melted, the men begin to charge the serap on the
~ bank, where it is allowed to get red hot before it is tumbled
down apon the melted pig iron; it would chill the bath if it
were added cold. Tho men keep on placing quantities of
more or less carburised metal upon the bank,and tumbling it
into the bath when hot, until the bath contains about four
tans, filling it to the proper level. The whole operation oc-
cupies soven or eight hours. The time vacies a little; on a
hot day the farnace will not work s5 well as on a cold one,
because of the draught. After four tuns of iron have been
melted, the men begin to take samples out, and then go on
charging decarburised iron till the metal gets soft enough, at
which point there ought to be about five tuns in the furnace.
1f it is too hard more shearings are added ; if not hard enough
a little pig iron is put in. Last of all the spiegeleisen is put
in; it is placed on the top of the bank,and tumbled in directly
it is warm enough. Then the furnace isquickly emptied, for
the forgeability of the steel depends entirely upon getting
the charge out directly after the spiegeleisen has been put in,
or else the mangzanese would all be burnt out. The process
of melting takes about ten hours from first to last. The
furnaces work night and day ; thereare three men continually
stzending to each furnace, and they work twelve hours each.
At present, however, the mill is working only one shift per
day, which turns ont 350 tuns of rails per week.

From experiments made in France by M. Sudre, at the ex-
pense of Napoleon IIL, it was found that it is just possible
to raise the heat of un ordinary furnace, by means of a fan
blast, sufficiently to effect the fusion of tool steel upon the
open hearth, but that the cost of the fuel and the rapid de-
struction of the furnace are commercial obstacles to the use
of the method. :

In the Siemens steel furnace, the direction of the flame is
from end to end, and the regenerators are placed transversely
below the bed, which is supported on iron plates kept cool by
a current of air; this cooling of the bed is very ngeessary to
keep the slag or melted metal from finding its way through
into the regenerator chambers. The bottom of the furnace
is formed of siliceons sand. Instead of putting moist sand
into the cold furnace, Mr. Siemens calcines the sand, and in-
troduces it into the hot furnace in layers of about one inch
in thickness. The heat of the furnace must be sufficient to
fuse the surface of each layer; that is to say, it must much
exceed a welding heat at the end of the operation, in order to
impart additional eolidity to the uppermost layers. Care
must bo taken that the surface of the bath assumes the form
of a shallow basin, being deepest near the tap hole. Some
white sand—such, for instance, as that from Gornal, near
Birmingham—will set, under these circumstances, intoa hard,
» impervious crust, capable of surviving from twenty to thirty
) charges of liquid steel, without requiring material repair. 1f
no natural sand of proper quality is available, white sand,
such a5 that of Fontainebleau, may be mixed intimately with
1 about 25 per cent of common red sand, when the same result
h will be obtained. 7The sctual requirement is sand containing
1 about 96 per cent of silica and 4 per cent of alumina or mag

nesia.
\ After the stesl is melted, it is tapped-out of the furnace
i into u ladle, 82 in the Bessemer process, and is then run into
ingots,

The rails for the Metropolitan Railway, made at the Lan-
dore Steel Works, have o flange of 63 inches across, which is
a great width to *“ bring up " in steel, and can only be done
with good metal; the steel, if of second rate qu-ulity, will
crack along the edges of the flange,

We saw several testing machines in the works where in-
spectors employed by the different rilway companies test the
mails before accopting thom of the mukers. The test for the
bridge rails used on the Great Western Railway is o weight
of 21 ewt, allowed to full from a height of 6 feol 4 inches
upon the center of a picee of rail sapported upon bearings
# feet § inches apart. The blow is repeated three times upon
the center of the same piece of vall; and if the center of the
rail be then deflected about 7 inches, the steel is considered to
be good. Bometimes the result is a deflection of not more
than 5 or 6inches, and sometimes the piece of rall breaks,
but uot often.

Thetotal fall of the machine is 24 feet, upon an anvil block
Hf solid iron weighing 15 tone, The rigidity of the snyil ia
Ao nportant point in testing stal rails or bars,

Who toal of e Bristol and Hsoter Rallway Company is s

Scientific  Qmerican.
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10 foot fall of 2,240 1bsa; thres blows; & reot boarings,

The ralls for the Metropolitan Company woigh 86 1bs, to
the yand, and are tested, not by a falling welght, but by the
dead welght produced by hydrmulic pressure. A plece of the
rail is placed upon 5 foet boarings, and a slightly curved bron
surface 8] inches in width is made to press upon the centor
of the sample rail selocted for testing, The test is that un.
der these conditions a pressure of 40,000 1bs. shall not deflect
the eentre of the rmil more than 1 nch; also that 60,000 1hs,
ahall deflect it 8 inches without broaking it,

A ateel rail bas fully six thnes the 1ife of an iron rail, and
the difference in price belwoon them is about £3 per ton,
Steel ralls now cast £12 per ton,

There is a laboratory attached to the Landore Steel Waorks,
under the direction of Mr. A, Wallis, where every sample of
iron which enters the melting furnnces is first analysed to
agcoertaln the proportion it contains of sulphur, phosphorus,
and silicon. Every charge from the molting furnnces is tried
algo by tho color test for earbon, If the proportion of earbon
is found to be rather high, a mil is rolled and a ploce of it
cut off and tested before the remainder of the ingots are
hammered. If it does not stand the test, the ingots are sent
back to the furnaces,
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DURABILITY OF TIMBER.

The following is an extract from the new edition of * Tred-
gold on Carpentry,” edited by Johin Thomas Hurst, and noticed
in another column :

Of the durability of timber in a wet state, the piles of the
bridge, built by the Emperor Trajan across the Danube, are an
example. One of these piles was taken up, and found to be
petrified to the depth of three fourths of an inch; but the
rest of the wood was little different from its ordinary state,
though it had been driven more than sixteen centuries.

The piles under the piers of old London Bridge had been
driven about 600 years, and, from Mr. Dance's observations in
1746, it did not appear that they were materially decayed ;
indeed they were found to the last to be sufficiently sound to
support the massy superstructure. They were chiefly of elm.
We have also some remarkable instances of the durability
of timber when baried in the ground. Several ancient canoes
have been found, in cutting drains through the fens in Lin.
colnshire, which must have lain there for many ages. Inthe
Journal of Seience, etc., published at the Royal Institution,
one of these canoes is described, which was found at the
depth of eight feet delow the surface of the ground. It was
30 feet and 8 inches long, and 3 feet wide in the widest part,
and appears to have been hollowed out of an oak tree of re-
markably fine free grained timber.

Also, in digging away the foundation of old Savoy Palace,
London, which was hailt nearly 700 years ago, the wkole of
the piles, consisting of oak, elm, beech, and chestnut, were
found in a state of perfect soundness; as also was the plank-

ever, after being exposed to the air for a few weeks, though
under cover, acquired a coating of fungus over its surface.
On opening one of the tombs at Thebes, M. Belzoni discov-
ered two statues of wood, a little larger than life, and in good
preservation: the only decayed parts being the sockets to re-
celve the eyes. The wood of these statues is probably the
oldest in existence that bears the traces of human labor.

pulling down a part of the Keep of Tunbridge Castle, in
Kent, which was built about 750 years . This carb had
been built into the middle of the thickness of the wall, and
was no doobt intended to prevent the settlements likely to
happen in such heavy piles of building; and therefore is an
interesting fact in the history of constructive architecture, s
well a8 an instance of the durability of timber.

In digging for the foundations of the present house at Dit-
ton Park, near Windsor, the timbers of a drawbridge were
discovered about ten feet below the surface of the ground;
these timbers were sound but had become black. Hakewell
says that Sir John de Molines obtained liberty to fortify the
Manor house of Ditton, in 1396; and it is most probable the
drawbridge was erected soon after that time; and accordingly
the timber had been there about 400 years,

The durability of the framed timbers of buildings is also
very considerable.  The trusses of the old part of the roof of
the Basilica of St. Paul, at Rome, were framed in 816, and
were sound and good in 1814, a space of nearly a thousand
years. These trusses are of fir,

The timber work of the external domes of the Church of
St. Mark, at Venice, is more than 840 years old, and is still in
a good state. And Alberti observed the gates of cypress to
the Chuarch of St. Peter, at Rome, to be whole and sound after
being up nearly 600 years,

The inner roof of the Chapel of St. Nicholas, King's Lynn,
Norfolk, is of oak, and was constructed about 500 years ago,

Davlller states, as an instance of the durability of fir, that
the large dormitory, of the Jacobins' Convent at Paris, had
been oxocuted in fir, and Insted 400 years.

The timber roof of Crosby Hall, in London, removed in
1869, wan oxecuted abont 400 years ago; and the roof of
Westminster Hall, which is of oak, is now above J340 years
old,

The rich earvings in oak which ornamented the celling of
the king’s room in Stirling Castle, are many of them still in
good preservation. It is nearly 360 years since they were ex.
ecuted, and they remained in their original situation till a
part of the roof gave way, in 1777, when the wholo was re.
removed, and has since beon disporsed among the vollestors
of curlous relics of old times,

Moreton Hall, in Cheshire, whero *the stalroadt witidd

round the trank aof an immanse oak vree,” and the Yalldidg

ing which covered the pile heads. Some of the beech, how- |

A continued range or curb of timber was discovered in | Lime
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itaolf in chiofly constructed of wood, hnn now existed nearly
800 yoors, :

And Mr. Britton describes an old house at lslington, con:
stracted chiefly of wood, which he has ascertained to be
about 240 years old,

Other notices of extraordinary durability will be found in
the descriptions of the different kinds of wood. But enough
nlready has boen collocted to show that timber i very dara
ble where nothing more than ordinary means have boen used
to rendor it wo; that In, nothing more than judicions selection
and good sensoning,

Every permanent support should be formed of & good and
round piece of timber; inferior kinds should be used only for
temporary purposes, or where no strmin oceurs, and where

they ean be easily renewed without injury to the strength of
the building,

Mr. Barrow, In writing on this subject,
remarks,  that the felling of timber wmmmjm
vigor, making use of the sapwood, and applying it to ships
and buildings in an unseasoned state, have no doubt contel
buted to mako the disease of dry rot infinitely more frequent
and extensive than it was in former times, when our sh
were hearts of oak, and whon, in our large mansions, the
wind wax suffeged 10 blow freely through them, and s cur.
rent of air to circulate through the wide space left betweon
the paneled wainscot and the wall. In those old mansions,
which yet remain, and in the ancient eathedrals and churches,
we find nothiong like dry rot, though perhaps

fraemsasmroum wese HREERES

In regard to the durability of different woods, the most
odoriferous kinds are generally considered to be the most
durable ; also woods of a close and compact texture are gen-
erally more durable than those that are open and porons,
but there are exceptions, as the wood of the evergreen oak
is more compact than that of the common oak, but not nearly
so durable,

Sir H. Davy bas observed that, “ in general, the quantity
of charcoal afforded by woods offers a tolerably accurate in-
dication of their durability; those most abundant in char-
coal and earthy matter are most permanent; and those that
contain the largest proportion of gaseous elements are the
most destructible. “ Amongst our own trees,” he adds, * the
chestnut and the oak are pre-eminent as to durability, and
the chestnut affords rather more carbonaceous matter than
the oak. But we know from experience, that red or yellow
fir is as durable as oak in most situations, though it produces
less charcoal by the ordinary process. The table
of the quantity of charcoal afforded by 100 parts of different
woods is added, for the information of the reader:—

Kind of Wood.

| Wataon. | Mustiet. | Proust |Rumford.

ORE; dry"aasseas e | 22:09| 236 ' 19 | 48
Chastnukvc i sacess s il oo 283 | <. ToN
| 20.83 | 254 . t ¥y
Walnut.. -l 04 206 P i ~sen
} L et e Selo 19°5 -~ | B;
BRath- G s = s aans e 19-9 SLESN b
| R e QR s R 8 E A3 S - 418
Norway Pine..cc.oeainf ovee 193 | .. vans
PN s aems seevhie ety e 20 bl
Scotch Pine.... ....... e % Niohia
ASN S e B Al 1| 179 17 ree
PapIAr=: e veaesatoser] rs e TGN e 4357
TN SN LA | SRR ‘ P S 43 59
BITOR < o v v sene sian=hn] | (ean }Z& 1 o e
BYCRROS < s e ns s ol e e 7 53 e
S{llow ............... A IREARSY et 5 7Y s

In Count Rumford’s experiments a longer period was
allowed for the process; and, in consequence, his _runlu
represent more nearly the real quantities of carbon in cach
wood than the others. But even according to the common
process, it does not appear that the proportion of charcoal is
a satisfactory criterion of the durability.

An experiment to determine the comparative durability of
different woods is rolated in Young's “Annals of Agriculture,”
which will be more satisfsctory than any speculative opin.
jon: and it is much to be regretted that such experiments
have not been oftener made,

“Inch and balf planks of trees from thirty to forty-live
years’ growth, after ten years' standing in the weathor, wore
exumined and found to be in the following state and condi.
tion :—

Cedar, perfoctly sound; larch, the heart sound, but sap
quite decayed ; spruce fir, sound ; silver fir, in decay : Seotch
fir, much decayed ; pinaster, quite rotten; chestout, perfloctly
sound ; nbele, sound; beech, sound ; walnut, in decay; syca.
more, much decayed ; birch, quite rotton,

This shows nt once the kinds that are best adapted to resist
the weathor: but even in the same kind of wood there is much
difference in the durability, and the observation is as old as
Pliny, that * the timber of thoso trees which grow in moist
and shady places is not so good us that which comes from a
moro exposed situation, nor is it so close, substantial, and
durable  and Vitruvius has made similar observations.

Also split timber is more durablo than sawed timber, for
the fissure in splitting follows tho grain, and leaves it whole,
wherens the saw divides the fibres, and moisture finds more
ready acocss to the internal parts of the wood, Split timber
is also stronger than sawed timber because the fibers, being
continuous, resist by means of their longitudinal strength;
but when divided by the saw, the resistance often depends
upon the lateral cohesion of the fibers, which is in some woods
only one twentioth of the direct coheslon of the same fibers.
For the same reason Whole troes are stronger than specimens,
unless the specimens Yo weloctod of o straight grain, but the
differonce in largo ncantlings 1n so amall s not bo by dessrving
tif notlge in practioe;
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The Practical Philosophy of Gas Burning,
Tho socrot of gas consumption is to securo good bhurnors,
to ndapt them to the supply of gas, and to understand the
gimplo principlos by which the supply shonld bo regulated,
Probubly ninoteen twentloths of the gas burners now in use
thronghout the country are of Irremedinbly bad construction,
the most economical plen of dealing with which would be to
throw them aside at once. A report to the London Board of
Trade by the gas roferces, containing “ the result of their
investigations of the principles which regulate the develop-
ment of light from gas, and the application of those prinei
ples to the construction and use of burners in the manner
most ndvantageous and economical to the publie,” forms the
subject of an article in the Spectator. That journal says:
“If any one is inclined to look contemptuously on so small a
matter as the improvement of gas burners, s fow of the facts
stated in the report will, if ke have any of the Englishman's
regard for his pocket, very decidedly convert him to a sonse
of its importance, On an average, consumers of gas, by using
well constructed and well adapted burners, instead of the
usual clumsy, haphazard kind, may reduce their gas bills by
one third or one half of the whole amount, while obtaining a
stronger and more steady light than they obtained before., In
a middle class household the gas bill is no inconsiderable
item ; and, even if the health of the family were not con-
cerned, it would surely be desirable to control in some meas-
ure the unnecessary and expensive consumption. But we
know the carelessness and contempt for thrift which prevails
in these countries. It is more romarkable that in great busi-
ness establishments, where the charges for gas must be of
necessity enormous, some effort at improving the burners hug
not been mode, The referces, having examined n quantity
of burners supplied by the leading gas fitting firms, and hay-
ing found the majority hopelessly defective, brought the mat
tor to o practical test by visiting certain establishmonts, in
the city, where night work prevails, As an instance of the
wisto in such places, we are informed that in the publishing
offices of two great daily papers the burners chiefly in use
gave ont only one hulf the light that the gas supplied was cap-
able of giving, while a large number furnished only one quur-
ter of the trae illuminating power, As compositors and other
newspaper employés must have a strong light, it is clear that
the place of this wasted power had to be supplied by addi-
tional burners. In private houses the loss is not so ontrage-
ous as this, but it is considerable almost everywhare, and the
report affirms that, on a most moderate estimate, one fourth
of the annunl gas rental of London might be saved by the
use of good burners. This rental is £2,000,000a year, so that
it ix plain we are throwing away half a million per annum in
mere heedless ignorance.  Nor are we committing this waste
with impunity. By the use of perfect burners we burn less
gas to obtain the necessary quantity of light, and the less gas
we burn the less do we pollute the air with the noxious pro-
ducts of combustion. The amount of these products, oo, is
diminishied by the employment of burners which completely !
consume the gas supplied to them. It is obvious, therefore,
that the use of ill contrived burners in lurge establishments,
and the resulting waste described mey be a prevalent cause
of the ill health from which newspaper printers and other
night workers suffer.

A good gas burner is not an imaginary article, although a
perfect burner has yet to be discovered. The referces in
their recent inquiries and experiments have taken asa stand-
ard * Sugg’s London Argand Burner No. 1,” which is not the
best invented by the maker, but seems at present the one
most adapted for practical use, Comparing with this burner,
when burning five feet of gas per hour, those in common use
under the names “fish tail" and “ bat wing” burners, we
obtain some remarkable results. Taking the standard bur-
ner’s illuminating power at 100, six fish tail burners gave
thess results:—73, 62, 52, 46, 36, and 19, the latter giving less
than one fifth of the light supplied by the standard at the
same consumption of gus, The bat wing burners show better
resalts, being 86 and 82, us compared with the standard, It
must be observed, however, that the standard is an Argand
burnoer, in which the supply of air to the flamo is regulated

: by & chimney. Comparing thive other Argands with the
standard, wo find the Iluminativg power stll far inferior,
being nomore than 78,77, and M4 por cent respectively, These
tests clearly prove the superiority, of Sugg’s Angand No. 1, to

~ any buroer in common uso. Of course it remains a question

. m M""" instances whothor the cost of supplying these
‘burners would be too great 1o admit of their goneral adop-

g
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A burner is to gas and the development of light, as the ro-
g ‘port pointa out, what a boiler is to conl and the generation of
stoam. In tho early days of the steam éugine, before boilers
wore y adapted to their work, l'lnﬁ wu, an cm::mou;
i power, so that “ one ton of coal in & locomotive o
;-“::‘nt d-y'puuu- ns much foree as six tous did forty
years ugo.” Buta well constructed boiler is fitted to do its

—

best when consuming a fixvd quantity of fuel, and there
ko manner, in the eano of every gas burnor, cortaln
consumption at which the highest Hluminating power
roportion to the supply is attained.  Above or below this
ast be moro or less waste, and there is as much
it. This is & faet which desorves to be
(0 aecount, for many consumers fancy that the more
turn on the botter light they will got. It In now
established that the quantity of gas does not
'2. of light, that the difforonco por-

, o the itlaminating

power afforded by the consumption
of different quantities of the same gus, is due'to the diffurence

h’m.uhbnmn"doln‘ Justice” to tho gus at &
ar rate of consumption, und declining in ilumisating
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18 supplied to the burner makes no practical difference to the
light, that an over supply of air to the flame and an excess
of prossure in the supply pipe aro adyerse to illuminating
power. Cias, it appears, is in the fittest state to be burned,
and to give out its maximum of light, when it streams
throng the burner under little or no pressure, flowing up-
wards like u natural flame.  The practical suggestion deduci-
ble from theso conclusions is, that the burners should be im-
proved; and wo have called attention to the best type yet
brought into use,"”

- =
The Motrle System In the United States,

President Barnard, in his address before the University
Convention of the State of New York, on the French metric
system, said : “ Aceording to the best authorities I have béen
able to find, the total population of Europe approaches 260,
000,000, of whom 135,000,000 have already accepted the me-
tric systom in all its details, or have given, to all the standard
units of their own system, metric values, Add to these 25,
000,000 more in Mexico and South America, and we have a
total of 160,000,000 of civilized people in civilized lands who
are irrevocably committed to the metric system, while a con.
siderable proportion of the rest have made progress toward
the system by adopting metric values in part, like Denmark,
Austrin and Turkey ; or by adopting the decimal law of de-
rivation without as yet the metric values, like Sweden ; and
70,000,000 more, the people of the British Islands and of the
United States, hnyve made the denominations of the system
lawfal in all business transactions within their territory. All
this hins been necomplished by the pressure of public opinion ;
it has been distinetly a movement of the people and not of
government: it Is n social rather than a political phenome-
non.” In connection with the above, says the Erening Post,
the following information, recently given by Mr. Hilgard, of
the United States Coast Survey, to the Journal of the Frank-
tin Institute, will be interesting : There are, in the custody of
the Treasury Department, at the Office of Weights and Meas-
ures, the following authentic copies of the standard meter
and kilogramme of France, viz.: Meter of platinum, compared
and certified by Arago; meter of steel, compared and certified
by Silbermann; kilogramme of platinum, compared and cer-
tified by Arago; kilogramme of brass (gilt), compared and
certified by Silbermann. The length of the meter is 30°3685
inches of the United States standard scale, and the kilo-
grammo is 154322 grains, or 2 1bs,, 8 ozs., 119°7 grs. avoirdu.
pois. There is also another meter, the property of the Ameri-
can Philosophical Socioty, which isoneof the twelve original
maters made by the Fronch Government, and was brought to
this country by Mr. Hassler, the originator of the United States
Coanst Survey. A comparison between this bar and the stand-
ard of France at the Conservatory of Arts and Trades was
made by Dr. F. A. P, Barnard, with the result that, at the
temperature of melting ice, there is no appreciable difference,
by the most delicate means of comparison, between the pla-
tinum standard of the Conservatory and this iron meter. It
is, therefore, possible for the Office of Weights and Measures
to reproduce, for distribution to the different states, metric
standards of great accuracy.

- —
Manual Labor and Maximum Alr Temperature,
There is some interesting information, on the maximum

temperature of air which is compatible with the healthful

exercise of human labor, in the reportof the English com.
missioners appointed to inquire into the soveral matters relat-
inz to coal in the United Kingdom, just issued, the abstract
of which we find in the American Erchange and Review. The
committee, who undertook to determine the maximum depth
to which it would bo possible to work coal, found this ques.
tion very difficult to decide. Evidence was given of extraor
dinary temperatures endured in the stock holes of steamers,
and in places where glass blowers work. In some of these
cases labor has been carried on, without serious detriment to
health, where the thermometer has indieated 150" Fahr, In
these instances, however, the thermomotor was chiofly acted
on by radiant heat, and therefore did not truly indieate the
actunl temperature of the air. In an exporiment made under
the direction of the committes, it was found thata thermom.
eter, suspended in n stock hole and exposed 1o the radiation
from the boilers, indicated a temperature of 1057; while an.
other thermomoter in the same position, but carefully
geroened from the mdiant heat, stood at only 78°%,. It is lm-
portant, also, to observe that the men who work in stock
holes and glass houses have ready access to the external alr,
and avail themselves of numerous intervals in their labor to
cool themselves,
spent a great part of his life in tropieal elimates, states that
he had experionced o temperature of 125° Fahr, iy the shade,
and that this great heat was rendered ondurable by the
dryness of the atmosphere; on the othor hand, he had folt »
damp atmosphere almost intolerable at the comparative low

tempemture of 867,

The committes hnd information of miniog work being ex-
eeuted in s Cornish mine, where the alr was heated by o hot
spring 1o a temperature alleged to amount to 1177, and wis
also by the samo eause ssturated with molsture, Dr. San.
derson was doputed to visic this mine and make an investiga
tlon, He found the highest temporature to oxist at the ex.
tremity of an exeavation forming & short ewd de sae, where n
stream of water entered at a temperature of 1145%, At a dis
tance of a yard from the end of this eud de sa0 the thermoms.
tor indicated s temporatare of 1057 ; but at a distance of only
ten foot thero was access to air, where the theremometer
stood ut 81°,  According to othor ovidence, the temperature
of the air occasionally reached 123", The miners remained

‘whan the sapply falls short of this rata or exceeds it.

in their workings six hours out of the twentyfour. Four

One of the medical witnossos, who had’
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men were exployed at o time, of whom two were always at
rest in the cool air, and the other two were not always at
work. The total duration of cach man’s work was less than
three hours in the twenty fonr. No miner remained more
than fifteen minutes in the beat st one time. The condition
of each mioer on retreating into cool air is deacribed as one
of complete exhaustion ; Lut by allowing cool water to pour
over his body, the distress and exhsustion quickly passed off.
Dr. Sanderson came to the conclusion that the occupation in
question was not necessarily inconsistent with the enjoyment
of vigorous health; but he found that thire were many men
who, after trying the work, were compelled to desist on ac-
count of the distress and exhaustion which were produced.
It is Dr. Sanderson’s opinlon that labor is not practicable in
moist air of a temperature equal to that of the blood, namely,
98", excepting for very short intervals; and this conclusion
is in harmony with the other medical eridence. The ques-
tion of maximum temperature under which work could be
carried on in a coal mine hinges, in a great measure, on the
hygrometric condition of the air. The depth, at which the
temperature of the air would, ander present conditions, be-
come equal to the heat of the blood, would be about 3,420
feet. Beyond this point the considerations affecting increase
of depth and temperature become so speculative that the
committee felt it necessary to leave the question in uncer-
tainty ; but looking to possible expedients which the future
may elicit for reducing the temperature, they considered it
might fairly be assumed that a depth of at least 4,000 feet
might be reached.

— -
Employments for Boys.

In o recent number, we published an article on the pro-
priety of supplying boys with tools, that, in their leisure
hours, they may be occupied with healthy and useful employ-
ment, In the last number of our most estimable exchange,
the Congregationalist, of Boston, we find the same subject
discussed :

In every family where there are boys, from six to twelve
years of age, it is much of the time a pressing question what
to do with them: how to employ their thoughts and their
hands out of school time. This question is aull the more im-
portant in view of thie extreme desirability of Keeping thom,
at their age, off the streets and away from unhealthful asso-
ciations, and it is all the more pressing now that the winter,
with its out-door cold and long evenings, is at hand, Making
due allowance for skating, sledding, and kindred sports, the
boys are to be shut up in the house more or less of the time ,
for six months to come, and something else must be found to i
occupy them than books and study. What now shall it be?

One unfailing resource for boys of certain taste—and a
large class they are—is an assortment of earpenter’s tools,
with a suitable place in which to work. Put s boy of a me-
chanical turn of mind in possession of a little room which he
may call his shop, give him a bench, a set of planes, a couple
of saws, a few chisels and gouges, several pounds of nails of
different sizes, and a variety of good clear “stuff)” and yon
have provided him with the materials for unfailing recrea-
tion. He wili, doubtless, make a noise, and perhaps cut his
fingers; but worse things than either of these may happen.
He will waste his nails and his boards, and, acd at first, may
spoil his tools; but no matter. The money spent for them
will be money well spent, and the return for it, in the pro-
viding of a healthful, harmless, attractive occupation, will
be prompt and large. We speak that we do know, and tes-
tify that we have seen. :

Another excellent thing to put intos boy’s hands is a small
printing press with its accompanying outfit, by no means an
extensive or cumbersome or complicated affair, but one
which is altogether suited to the capacities of any intelligent
lad of ten or a doxen years, We bave particularly in mind a
small sized Novelty Press, so called, which is simple, com-
pact, and casily worked. Having a small font of type, ink,
paper, n press, and his wits at work, who shall say what
typographical triumphs our boy may not prodace? He may
blacken his hands; but there are far decper stains than
thoso of printer's ink. The printing establishwent will
quicken the boy's mind as well as exerciso his Hugers—for
he mast b his own editor; composer as well as compositor; ot
proof reader as well as pressman, TLE -

When tils article was projected—composed, In fact—
had not a thought of the arrangements just od
whoreby wo are able to offer tool chests and No
ing presses as prominms for new subscribors to
gationalist, But we are now pleased to think that ()
may serve as a moans of placing these really ‘
clos In many families where we are e
most useful ministry in the manner

Thero is this additional reflection.
half works in a minlature shop,
office, Is certain to familiarize
w trade, of which ho may |
somothing in after days,




'!'

Lite In Japan.
lowing are extracts from & volume of “ Travels in
rom the pen of Bayard Taylor, Esq., just published

B r& Co,, 654 Broadway, N. Y.

- s RICE PLANTING IN JAPAN,

" s &mw the eountry, both men and wo.
s busily employed in planting out theirrice. This was
I had seen any but Isolated cases of women be.
fiald Iabor in Japan; for the Japanese appear
! ' ished among nations of a high.
n, in that they leave their women to the lighter
Thouse, and perform themselves the harder out
Indeed, T was at first in some doubt here, for it
means caky to distinguish the women from the
Tittle distance. To guard the legs, probably from
o8, as they paddled in the mud, they all wore gaiters up
 and short cofton trowsers, When the neck was
d, there was no very distinguishing difference between
‘the sexes, as the men never have any hair about the face.
The wheat in Japan never appears to be sown broadcast.
Al that I have seen has been drilled and planted in rows,

~ much as the rice is, & fow stalks together. Labor is cheap,

and it bh be presumed they find this the more profitable

oy
et JAPANESE JUGGLERS.

“The jugglers and monntobanks are alse distinguished by
the variety and originality of their feats. For instauce, they
‘perform a series of tricks by means of an enormously long
false nose. One will lie down on his back, with a boy bal.
anced on the end of the nose, the boy sapporting an open
umbrella on the end of his own nose. Another will hold up
his foot, upon the sole of which a boy plants his nose, and
balances himself in the air. Some of these feats seem im-
possible, without the aid of some concealed machinery.

« ] was witness to some astonishing specimens of illusion,
After a variety of tricks with tops, cups of water, and puper
butterflies, the juggler exhibited to the spectator alarge open
fan which he held in his right hand, then threw into air,
caught by the handle in his left hand, sguatted down, fanned
himself, sud then turning his head in profile, gave a long
sigh, during which the image of a galloping horse issued
from his mouth. Still fauning himself, he shook from his
right sleeve an army of little men, who presently, bowing
and dancing, vanished from sight. Then he bowed, closed
the fan, and held it in his two hands, during which time his
own head disappeared, then became visible, but of colossal
size, and finally reappeared in its natural dimensions, but
multiplied four or five times. They set a jar before him,
and in a short time he issued from the neck, rose slowly into
the air, and vanished in clouds along the ceiling.

“ At the fair of Asaksa, in addition to the performances of
jugglers of all kinds, there are collections of animals which
have been taught to perform tricks—bears of Yeso, spaniels
which are valusble in proportion to their ugliness, educated
monkeys and goats, Birds and fish are also displayed in
great quantities. But the most astonishing patience is man-
ifested by an old Corean boatman, who has trained adozen
tortoises, large and small, employing no other means to di-
rect them than his songs and a small metal drum. They
march in line, execute various evolutions, and conclude by
climbing upon a low table, the Inrger ones forming, of their
own accord, a bridge for the smaller, to whom the feat would
otherwise be impossible. When they have all mounted,
they dispose themselves in three or four piles like so many
plates.

JAPANESE GYMNASTS,

M. Humbert gives the following description of the per-
formances of this class, both in the streets and booths. “In
the public squares, the shouts and the sound of tamborines
of two troops of gymnastic mountebanks, installed at opposite
corners, are heard above the voices, songs, and clatter of imple-
ments of labor in the surrounding workshops. One of these
troops performs in the open air, its heroes being the swallow-
er of swords, and the prodigions jumper. The latter leaps
with impunity through two hoops crossed at right angles,
fixed on the top of a pole, which also supports a jar careful.
1¥ balanced on the intersecting hoops. Bat his most remark-

able feat consistsin leaping, or rather flying, from end to end

throngh a eylinder of bamboo lattice work six feet long and
placed on trestles. When he wishes to excite the amazement
of the spectators to the highest pitch, the performer lights can-
dles and places them in a line, at regular intervals, in the in-
terior, of the cylinder; after which he passes through like a
flash without extinguishing or deranging them.

“ His gentle spouse, seated on a box beside the cylinder,
accompanies the different stages of the performance with
airs on her guitar. To the shrill sounds of the instrument
she adds, from time to time, the tones of a voice which is
either hoarse and hollow, or piereingly elevated, according
as she judges it better to encourage sternly or to celebrate
triumphantly the prowess of the astonishing man whose for-
tunes she is permitted to share.”

e ——————
Electromuagnetic Burglar Proof Curtaln,

This invention consists in the arrangement of a burglar
proof curtain to'be suspended in front of safes, vaults, behind
windows, or in other suitable places, and connectel with an
electric alarm apparatus in such a manner that it will, when
moved or plerced, cause the alarm to be sounded.

By the use of such curtain a very cheap and, it is claimed,
most effective guard is obtained, which can, over night, be
suspended in front of the things or openings to be protected,
while during day time it can be rolled up out of the way or
otherwise do the service of ordinary curtains.

Any attempt to enter by cutting through the curtain will

> - . e
Scientific  American,
oause an alarm to be sounded by the establishment of & com-
plete cirenit, while, on the other hand, any attemmpt to roll up
the enrtain or lift the roller from the hrackets will, by entirely
breaking the circuit, aleo cause an alarm to be sounded,
Messrs. Edwin Holmes, of Brooklyn, N. Y, and H. C. Roome,

of Jersey City, N. J., are the inventors,

_— — I A——

CALLES' HYDRO-AERO-DYNAMIC WHEEL.

A mode of transmitting power to great distances, proposed
by an exhibitor at the Paris Exposition, from Bolgium, Mr, A,
Calles, makes use of sir under a cortaln dogroe of COmMproy-
sion as the vehicle of the foree to be transmitted, not by ac-
cumulating the air thus employed in resorvoirs, but by driv.
Ing it, by the operation of the original motor, directly into &
tube extending to the point of final applieation, where it is
to be discharged beneath o wheol submerged in water, which
it s to turn by its ascensional force. The mode of applies.
tion is Hlustmted in the accompanying engraving, and is de-
scribed an follows in Dr. A, P. Barnard's report on machinery
and processes :
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The idea of employing compressed air as a means of trans-
mitting power is not new; but the mode here suggested of
using the power so transmitted’is sufficiently original. The
exhibitor claims originality in another point of view. His
application of the power is not only original in form but in
principle also. At Mont Cenis, where air is employed as a
vehicle of force, it is the elasticity of the compressed air
which furnishes the motive power. Consequently, it is there
important that the compression should be carried very far.
It is carried, in fact, up to six atmospheres. The present ap-
paratus proposes to derive its mechanical advantage not from
elasticity, but from volume. It is, therefore, here equally
important that there should be as little compression as is
compatible with the attainment of the object.

The air being employed to turn & submerged wheel, it will
be easily understood that the wheel must have the form of
an ordinary overshot water wheel reversed. In the overshot
wheel, it is the weight of water, which is in the buckets of
the descending side while those of the ascending side are
empty, which causes the wheel to turn. The motive power
is the difference between the counteracting weights of the
two sides. In the submerged wheel driven by air, on the
contrary, it is the weight of water which is displaced from
the buckets of the ascending side, while those of the de-
scending side are full, which is the measure of the driving
power. In the present case, as in the former, this driving
power is the difference between the weights of the two sides.

It is assumed by the inventor that air immerged in water
ascends to the surface with a velocity of one meter per second.
In point of fact, the rapidity of ascent of air in water will
depend very much upon the volume ascending, and will be,
on an average, materially greater than is here stated. But
assuming the statement to be correct, it would farnish a limit
to the velocity which can be given to the circumference of
the wheel ; and a given wheel will perform its maximum of
work when the sapply of air is sufficient to keep its ascend-
ing buckets full at half this velocity. Considering, however,
that the motive power in the case is gravity, the most advan-
tageous velocity must be necessarily not greatly different
from that which experience has shown to be best with the
ordinary overshot wheel working in the air—that is to say,
must not exceed one meter per second st the circumference.

The cogjprcssion of the air must evidently be sufficient to
overcome the pressure of the water at the point of efflux
beneath the wheel. This point may be taken at three or four
meters of depth, and the corresponding pressure will amount
to three or four tenths of an atmosphere.  As the air ascends,
it resumes by degrees the bulk which belonged to it before
compression. Inorderto take advantags of this circumstance,
the velocity of discharge must be so adjusted to that of the
wheel that the buckets may not be entirely filled at the bot-
tom. Otherwise there will be an overflow from the rising
buckets, and to that extent a loss of motive power.

The inventor takes no account of the resistance of tubes to
the low of air through them. Ho supposes that at low pres.
sures and low velocities this resistance will be insensible, so
that the power received from the source may be almost wholly
re-established by the wheel. Ho has erccted a wheel in the
park of the Exposition, which Is designed to demonstrate the
truth of this proposition, and to illustrate his system gener.
ally. It is driven by air compressed by an engine in the

palace, and trangmitted through s tube nine and s half centi.
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moters (3] inches) in dismeter, and one hundred and fifiy.
seven metors (more than 500 feet) in length, This tabs makes
in its course fourteon right angles in order to avold the con.
structions which it encounters on its way. It is computed
that n foree of nine and a half horse power in expended in
compressing the air, and that the velocity of efffux is thirty.
two metors (more than 100 feet) per seeond. On the other
hand, the power of the wheel turned by the escaping air is
stated at nine horse power. From these figures it would
rosult that the loss in the present instance is but about five
per cont,  That thero Is o fallacy in the ealoulation is evident
from the consideration that the loss of & submerged wheel,
driven in this way by air, eannot be less than that of an ordi-
nary overshot water whoel of the same dimensions ; and that
this loas in at loast one fifth, and is often more than one third .
And it rosults from the experiments of the Italian engineers
at Concln, on the resistance of tubes to columns of air driven
through them, that to maintain such & velocity as is stated to
be given to the air in this experimont, and to the distanes
named of one hundred and fifty.seven moters, there would be
required an expenditure of forco without return, sufficient
:). l];lodum n compression of nearly an atmosphers and

e — e —
Locomotive and Traction KEogines,

Thomas Aveling, of Rochester, Eogland, well known in
connoction with the celebrated Aveling & Porter's steam road
rollers and traction engines, has just patented, through the
Scientific American Patent Agency, an improvement the ob-
ject of which In to construct agricultural, road, tenction, and
portable steam engines, and tramway locomotives, in & sim-
pler and more economical manner than heretofors, and at
the same time to render them stronger and more durable,

At each side of the fire box end of the boiler Is fixed a
strong wrought iron horn plate. These horn plates are rivet-
ed to the boiler and firebox. They project beyond the end
of the fire box, and above the top of the boiler. The project-
ing portions of the horn plates are connected to the erown
of the boiler by curved or bent plates, between which and
the horn plates are secured the bearings for the crank shaft,
The axle of the traveling wheels works in bushes secured
in screw bolts to the rear ends of the horn plates. Above this
axle is a shaft, also working in bushes and carried by the
horn plates. To this shaft is keyed the gearing for transmit-
ting the rotary motion of the crank shaft to the axle of the
traveling wheels. The crank shaft receives rotary motion in
the usual manner from the cross head and connecting rod of
the engine, and is fitted at one end with a spur pinion which
drives intermediate gearing; and, through the spur wheel,
gives rotary motion to theaxle of the traveling wheels. Afly
wheel, on the opposite end of the shaft, is employed to carry
the crank shaft over its dead points. The engine is fitted, as
usual, with a tank, and it is provided with any approved
steering apparatus for guiding the front wheels,

From the above description, it will be understood that as
the wrought iron horn plates will take all the thrust from
the piston acting on the crank shaft the boiler and fire box
will not be so liable as heretofore to be damaged or strained
by the working of the machinery.

-
Resistance of Nickel to the Action of Water.

A small square bar of steel coated with nickel has been re-
peatedly immersed in water for hoars together without show-
ing any signs of rusting, and Mr. John Spiller states, in the
Photographic News, that he finds it possible to bury it in
flowers of sulphur for several days without tarnishing the
lustre of the nickel surface. Neither has this latter severe
test any effect upon the copper and brass bars upon which
the nickel coating has been applied, and these metals may
even be immersed in aqueous solution of nitrate of silver
without effecting the reduction of that metal. Inone of the
angles only, where the coating seemed to be imperfect, was
there any indication of silver reduction in the case of the
brass tube, the steel bar being perfectly protected over the
whole surface against the action of silver and copper solu-
tions.

Here, then, is & most valuable property in electro-deposited
nickel. A metal of the zinc and iron group is proof against
the action of nitrate of silver; the experiment proves it to
be so0, and we must regard pure nickel as belonging (from this
point of view) to the class of noble metals, resisting, like
gold and platinum, the attacks of sulphur and of highly cor-
rosive metallic solutions. The nickel facing, when bur
nished, has & whiter color than polished steel, although not
equal to silver itself, its aspect being rather that of rolled
platinum. It withstands the action of heat also romarkably
well, for the fusion point is very high, and oxidation occurs
only at elevated temperatures. For fine balance beams and
weights, lens mountings, reflectors, laboratory microscopes,
Sykes' hydrometors, still worms, egg beaters, camera fittings,
and a varioty of apparatus used by the chemist and photog-
rapher, tho nickel coating will, probably, find extonsive ap-
plication,

—-

i stoamer New London, recently burnt in Long Island
Sound, is reported to have boen scandalously il furnishod
with applisnces for subduing firo and for saving life. “The
life preservorsand the boats were inaccossible, and the people
on board the steamor had to make their escape as bost they
could, throwing planks and state room doors into the water,
and then leaping after them in hopes of reaching shore by
their friondly aid, The fire extinguishing apparatus, too, could
not be promptly and effectually used.” The Commereial Ad-
cortiser thus nccounts for a calamity in which at least twenty
persons lost ther lives.
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" equal, the valves are given conical faces, which
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Tmproved safoty Water Gago,

It is needloss for us to sny anything in regard to the value
of o reliable water gnge as an adjunct to gtenm boilers, The
gage shown in our engraving, however, hua certain peculinr-
ities of construction not to be found on ordinary water gngos
which improvemonts render it perhaps botter u.clnplml to ‘.;nnj
eral use than any hitherto brought before the publio,

It is called the “Safoty Wator Gage " from the fact that if,
as frequently occurs, thoe glags tube should he broken, the
escape of water and steam is proventod by the action of valyes
which automatically cloge the communieation between the
boiler and the tube,

The method by which this is accomplighed
is indicated in tho engraving, whero A repro-
sents the lower valve, B the knob on the stem
of the upper valye, Ca pet cock for keeping
the gage free from sediment, and D hand
knobs on the stems of yalves which control
the passage of steam and water from the boil-
er, but do not act automatically,

As will be geen, the lower valve, A, receives
the pressure of water upon its under side, go
that if the pressure upon its upper surface be
removed by breaking the tube, the valve is
immediately forced up to its seat, thus pre-
venting the outflow.

The upper valve attached to the stem, B,
is of the same form, and prevents the efflux
of steam in the same manner, the passage of
the steam being out, through the upper cock
which connects boiler and gage, into a cham-
ber, thence up through the valve attached to
B, and down through an annular passage to
the glass tube. Itis evident that the moment
the pressure in the glass ceases, these valves
will immedintely close.

A very great advantage is obtained by this
construction, namely, that the cocks connect-
ing the gage and boiler may be made so large
ns to obyiate all danger of clogging, with.
out the danger of any one getting scalded or
burnt, should the glass tube break. The gage
iz therefore not only safe in its action, but
much more reliable in its indications than the
old form of gage.

‘When it becomes necessary to put in o new
tube, all that is required to set the gage in
operation after its attachment is to press down
the knob, B. This first lets steam into the
tube; the pressure then being equalized on
the top and bottom of the valve, A, the latter
drops and allows the water to rise to its pro-
perlevel. In order that the valve areas above
and below, which receive the pressure, shall be

meet the sharp edees of the port, as shown
in the lower valve, at A, Several hundred of
these gages are in use and giving great satis-
faction, Patented June 11, 1867. For further
information address the manufacturer, Augus-

tus P. Brown, 57 Lewis street, New York.

— <>

Cook®s Evaporating Apparatus,
Mr. Justus Cook, of Wellsville, N. Y., has
nvented & new evaporating apparatus for the
convenient and economical heating and evap.
orating of liquids in the process of extracting
the juices of plants, roots, barks, etc., as well
as in the manufacture of sirups and sugar,
Tt consists in an evaporating vessel with a flat
bottom and cireular or square ends, and with a false flat bot-
tom so placed as to leave a steam space between the true and
false bottoms, and in one or more rotating agitators or stirrers,

Between the true bottom and the false bottom, the steam is
introduced, and made to pass back and forth beneath the
liquid in the vessel. Timbers beneath the vessel, on each
gide, are made adjustable by means of a joint connection and
a screw for each pair of timbers, by means of which the ves
gel sy be brought to a true level, and the liquid properly
distributed or discharged. The agitators or stirrers are at.
tached to vertieal shafts, snd suspended from transverse
trusses. ‘The Iatter are supported by the sides of the vessel.

When the evaporating vossel iy full or nearly full, the
stirrors will revolve beneath the surface of the liquid and
keop the lquid in a copstant stato of ngitation, Sweop plates,
attached to the vertical shafts, stand edgowise sbove the
heads of the ngitators. Theso plates are dosigned to fan the
surface of the liquid and blow off the steam to Increnso the
eyaporation.

As the heating agent employed for this evapomtion is
stonm, the vessel may bo made of wood, and also the lower
or truo bottom. The false bottom is made of metal, on ae
count of its being a better conductor of heat,

— - —
Plerson’s Framoes for Diking Shoots.

This invention furnishes an improved frame for diking
sheets, which enables them to be handled, transported, and
placed or driven withnut danger of breakage, thus removing
ono grest source of expense in using diking sheets,

The diking shest may be made of metal, cement, or other
suitable material or combination of materials. Theso sheots
are designed to be driven into the ground where the dike is
to be formed, snd should extend from about six inchos bolow
the low water line to about six inches above the high water
line, to prevent rots, crawllsh, ete., from working through the

dike.

Scientific  Amevicin,

Ad herotofore made, many of the sheets, even when made
of moetal, nre broken in the operation of driving, and very
many, espocinlly when made of composition, are broken by
handling and transportation, thus entailing great loss, To
prevent this loss, n framo s put upon the uilu-hts, the bottom
barof which is proferably made wedge shaped upon its lower
edge, 8o that it may more readily be forced into the ground,
Tho top bar of the frame rests upon the top edge of the sheot,
and should be sufficiently strong and heavy to allow the sheet
to be driven without being broken. The gide bars of the
frame cover the sides of the edges of the sheets, and the ends
of theso side bars are attached to the opposite sides of the
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BROWN'S PATENT SAFETY WATER GAGE.

ends of the top and bottom bars, so that the edges of the
sheet may be flush with the outer edges of the side bar.
This construction allows the adjacent edges of the sheets,
when arranged in place, to be in contact with each other, so
that there may be no space between the sheots when the
frames may decay or be removed, The frames may be made
of wood or motal, and permanently attached to the sheets,
Or, if desired, the frames may be so made and attached to
the sheets that they may be detached and romoved, in whole
or in part, after the aheeta have been driven to their places,

Mr, James 8, Pierson, of New York city, is the patentes of
this improvement,
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gocure n moist and uniform atmosphere, The cheapness of
English manufacturod goods seemn to have greatly depressed
the cotton fabrica of India, but the fine musling of the latter
country yet maintain undisputed celebrity, and are valued as
highly ns ever, The Daces musling are the very finest of all.
One of the best pleces which found its way to England wis
ten yards long by one yard wide, weighed only three ounces
two pennyweights, and could be passed through a very small
ring.

Improvement In Architecture,

The earlicst periods were characterized by the utmost sim-
plicity of invention and construction, Later,
the efforts for defence from enemies and for
architectural digplay, which have always em-
ployed ko much time and power, began to be
made, The megalithic period has left traces
over much of the earth, The great masses
of stone piled on each other in the simplest
form in Southern India, and the ecircles of
stones planted on end in England at Stone-
henge and Abury, and in Peru at Sillustani,
are relics of that period, More complex are
the great Himyaritic walls of Arabia, the
works of the ancestors of the Phomicians in
Agin Minor, and the Titanic workmanship of
the Pelasgi in Greece and Italy, In theiron
nge, we find granitic hills shuped or excavated
into temples; as, for example, everywhere in
Southern India. Near Madurs the circumfer-
ence of an acropolis like hill is cut into a
series of statues in high relief, of sixty feet
in elevation.

Easter Island, composed of two voleanic
cones one thousand miles from the west coast
of South America,in the bosom of the Pacific,
possesses several colossi cut from the intru-
sive basalt, some in high relief on the face of
the rock, others in detached blocks removed
by human art from their original positions
and bronght nearer the sea shore.

Finally, at a more advanced stage, the more

ornate and complex structures of Central
America, of Cambodia, Nineveh, and Egypt,
represent the period of greatest display of
architectural expenditure. The same amount
of human force has perhaps never been expended in this
direction since, though higher conceptions of beanty have
been developed in architecture with increasing intellectual-
ity.
Man has passed tjrough the block and brick building
period of his boyhood, and should rise to higher conceptions
of what is the true disposition of power for “ him who builds
for aye,” and learn that “spectacle” is often the unwilling
friend of progress.

No traces of metallic implements have ever been found in
the salt mines of Armenia, the turquoise quarries in Arabia,
the cities of Central America, or the excavations for mica in
North Carolina, while the direct evidence points to the con-
clusion that in those places flint was exclusively used.

The simplest occupations, as requiring the least exercise
of mind, are the pursuit of the chase and the tending of
flocks and herds. Accordingly, we find our first parents en-
guged in these occupations. Cain, we are told, was in addi-
tion, a tiller of the ground. Agricalture In its simplest
forms requires but little more intelligence than the pursuits
just mentioned, though no employment is capable of higher
development, If we look at the savage nations at present
occupying nearly half the land surface of the earth, we shall
find many examples of the former industrial condition of our
mce preserved to the present day. Many of them had no
knowledge of the use of metals until they obtained it from
civilizod men who visited them, while thelr pursuits were
and are those of the chase, tending domestic animals, and
rudimental agriculture.—~Professor E. D. Cope, in Half
Howrs with Modern Scientists,
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Goodrich’s ITmprovement in the Manufacture of
Irom,

This improvement in the process of puddling snd !

to the manufacture of wrought iron from the ore in the
cesses of puddling and bolling, It consists in the use of

Indian Cotton Cloth,

The marvelous delicacy of touch possessed by the Indian
women (says an English writer) counterbalances the inforior.
ity of Indian cotton in weaving the fine and delicate muslins
to which the names of * webs of woven alr,” “ dow of night,”
“ running waters,” etc,, are given by the natives, Thoy now
use the spinning wheel gonerally for the ordinary fabries,
but “ the spindlo still holds its place in the hands of the
Hindoo woman when employed in spinning thread for the
finer musling, For these the Hindo> woman first cards hor
cotton with the Jawbone of the boalee fish | sho then soparatos
the seeds by means of a small fron rollor, worked backwards
and forwards upon a flat board, An equally small bow is
ased for briuging it to the state of a downy Heece, which is
made up into small rolls, to be held in the hand during the
process of spinning. The apparatus required for this consists
of a delicate iron spindle, having o smull ball of elay attached
to it in order to give it sufficlent weight in turning, and im.
bodded in a little elay there is a piece of hard shell, on which
the spindle turns with the least degree of friction.”

Very great attention is paid to the temperature of the air
during the process of spinning, and the spinners in the dry
climate of the Northwest of India work underground to

glomerate balls or masses, composed of me
tor described, and used in combination with the iron or iron
oro; the tompersture of the furnace and the eirculation of
the blast being, in & great messure, controlled by the size and
quantity of the agglomerste balls; and the effect produced
upon the ores and fron treated bolng, In 8 great measure, de-
pendont apon the proportions of the ingredients of which the
balls or masses are formed.

The chemical character of the different iron ores varies so
muach that the true proportions of the ingredients of which
the agglomerate balls are formed can be ascertained only by
experiment.  This the metallurgist can readily ascertain in
working the ore or smelting and melting iron. Diffe rent ores
melt a: differont degroes of hoat and require different quanti.
tien and kindsof flax. The flux being one of the ingredionts
af the agglomerste balls, the quantity and kind of flux must
bo varled to properly flux each particular kind of ore,

The invention combines, into hard balls or masses of
desired form and size, iron ore reduced to & granulates
or to & sufficient degree of fineness, pulverized coal
and lime or other flux. Gum or gluten of any kind
added to produce sufficiont cohesion in the mass,
quantity of ore used in the furnsce may #in ¢

and smelting iron orer, and melting iron, is especially ads 34




uddling, melting, or smelting.

mw of seventy-five parts of iron ore

parts
‘minutely, dissolves the molasses and nitrate soda in

esthem. For melting iron ore, he uses seventy parts
- ground carbon; three fourths part lime; one fourth part
nitrate of soda; twenty-eight parts finely ground ore; and

mpn molasses. For smelting iron ore, sixty-cight parts

ground and barat iron ore; twenty-five parts carbon; five
parts lime; one part pitrate sola; and one part molasses.
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Eorrespondence.

The Editors are not responsible for O opinions expressed by their Cor
© respondenis,

sy Paychic Foree,

To the Editor of the Scientific American :

~ Under this head I will introduce to your notice an experi-
‘ment, which is akin to or identical with the power possessed
. by Mr. Home, and which experiment can be tried by any per-
e son for himself in less than five minutes,

A slip of thin writing paper, one and a half inches in
Jength and a quarter of an inch broad, is creased in its mid-
dle, lengthwise and crosswise. This makes n dipping of the
two ends, by which it may be poised on a needlo point.  The
neodle s set perpendicularly in a piece of cork, this forming
a stand or support.

Now hold the hand, curved to the form of the quarter arc
of a circlo, near to the outer circle to be described by the
paper arrow, and this will move cireulasy, not always immedi-
ately, for sometimes you may have to wait several minutes.
For some persons, it will revolve over a hundred times per
minute. In most instances it revolves towards the tips of the
fingers, but not always. By putting the other hand near, in
such manner as to point the fingers in the same circular direc-
tion the motion is generally increased. Foila/ Try it and
study its mystery! .

“Heat!™ is the first exclamation of many; bat if it were
caused by an upward current of air, the direction of revolu-
tion wonld be determined by the piteh of the ends of the
arrow. Experiment has proved that pitching the ends pro-
pellerwise has no effect; and reversing the pitch does not
change the direction of motion.

Gentlemen of the other side, I charge that if T were to an-
nounce that very few persons could do the above, yon would
ery “ deception,” “ delusion.” “ weak minded,” ete. Bat, the
experiment being within the reach of all, there will be no
such rejoinders as Professor Crookes has been annoyed with,
In this experiment, the requirements pointed out by the Edi.
tors of the SCIENTIFIC AMERICAN are also met, and it may
prove to be an anticipation of the delieate apparatus to be
devised by Professor Crookes, showing that all persons are
mare or less possessed of this power.

J. AL SoLLIDAY,

Philadelphisa, Pa.

[We tried this experiment, which our correspondent af-
firms will slways suceeed, but we had not enough paychie
force 10 make the paper turn, except when we blew it.
haps some of our readers are better endowed. —Eps.
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Rallroad Gages,

To the Editor of the Scientific American :

I bave felt for some time that the thanks of the engineer-
Ing profession are due 10 the SCIENTIFIC AMERICAX, for the
timely and efficient effort it has made o anticipate and pre
vent the error into which eapitalists are likely to be led on
the subject of rallway gages reduced below the ordinary 4
feet 83 track. I am glad to see that an enginesr of Colonel
Beymour's experience has spoken emphatically on this sub
Jeet.

The necessity of uniformity in sach a country as ours ought
1o pupersede soy ordinary questions of detall; and it would
be & very great advantage to the mallway interest of the United
States if our engineers would agree, with one consent, to hald
10 the gage which has come to us from the old country, and
which practically meets the problem of milway operation as
well as can be desived. In fact, it would be well If this gage
question, like that of standard weights and measures, conld
be made & matiar of Congressional law, 5o we 1o relieve us
from the continued confusions and embarrmssmonts resultiog
from the want of & common standard, The arguments w!
vaneed 1o favor of s narrower gage are fallacious, ss the
srpuments in favor of an increase have proved to be by
mueh experience and very grest outlay ; and while there are
Hitues when engineers and scientific sathorities need to ad
Yasee far beyoud the current of popular sympathy, there are

Per.
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proper. flax) be formed Into these ball or
balls thus formed may be used in combination

v thus combining, with the ore, carbon and
| quantity of flax in the deoxidizing and
of ores, ho overcomes obstaclos which have [ =—————

) med into balls and dried in thesun, This is
An. average proportion, which, as before said, varies
ores.  The object is to aveid the melting point
but to go as near it as possible. Tlo thus
 os highly with carbon as possible, before it
witing point. For puddling, he uses say cighty

re made very fine; sixteen parta carbon;
lime: one fourth part nitrato soda; and one
three fourths parts of molasses; mixes the ore, earbon,

hi to mix, and then forms the mass into balls

;_#

Scientific  Amevican,

other oceasions when a consorvative and gunrded course is

equally essentinl ; nnd a popular paper deserves commendn
tion and endorsemeont ns much in one case as in the other,
Sayvvrn MoEuroy

Brooklyn, N. Y.

[For the Selentific Ameriean, )

H ON SPECIFIC HEAT.
oarbon ; three parts slaked lime ; one part nitrate o
part molasses. The ore, carbon, and lime are
uly together, and the molassos and nitrate of
in renough to form the whole into a mass,

DY PO VANDER WEYDE.

The adoption of a unit of heat (explained on page 856, of
tho last number of the SCIEXTIPIC AMERICAN), has given oc
casion to the correct investigation of different classes of phe.
nomenn, formerly not well nnderstood; one of these is the
peculiar proporty, of difforent substances, of requiring dif
ferent amounts of heat in order to be heatoed to the same tem-
perature, These amounts diffor whether wo tako the cqual
quantities of the differont substances by weight or by volume,
They are of course mensured by the accepted standard ; the
unit and the numbers representing these amounts (accepting
that of water as 1) are called the specific heat of the sub.
stance, even a8 the weight of equal volumes of different
bodies (accepting water as 1) iz calied the specific weight.
Thus it was found that the amount of heat sufficient to raise
the temperatare of one pound of water a certain number of
degrees was equal to the amount required to raise to the same
temperature not less than thirty pounds of mercury, a mass of
mercury more than twice the volume of a pound of water,
because mercury is only 13:5 times heavier. It was further
found that 31 Ibs. of gold, 17 of silver, 1005 of copper, 875
of iron, and 5 of sulphur, contained respectively as much
heat ns 1 1b. of water; or, in other words, required the same
amount of heat to raige their temperatures to the same de-
gree.  We must, then, necessarily conclude that, at the same
temperature, water containg 30 times as much heat as mereun-
¥, 31 times as much as gold, 17 times as much as silver, 105
times as much as copper, 875 times as much as iron, and 5
times as much as sulphur.

Consequently it is easy to deduce from this, when dividing
1,000 by the above numbers, that when water contains 1,000
units, mercury will contain 1,000--30=233, gold 1,000-=3] ==
32, silver 1,000--17==57, copper 1,000--105==95, iron 1,000
=-8-75==1-14, and sulphur 1,000=5=200; or, by taking wa-
ter==1, their numbers bocome, respectively, for mercury 0:033,
gold 0°033, silver 0:057, copper 00095, iron 011, and sulphur
0-2. These numbers, then, nre called the specific heat of the
substances.

Different methods may be employed to determine this spe-
cific heat. One is the melting of ice by a certain amount of
the substance (after having heated the latter to a certain de-
finite degree of heat), and to compare the amount of ice thus
melted with that melted by an equal weight of water, heated
to the ssme temperature as the substance in question, Of
course peculiar precautions are necessary in order to prevent
the ice from being melted by exterior causes other than the
heat of the heated body under investigation. Another method
is that of mixture. It consists in raising the substance to a
certain definite temperature, and then throwing it into a vessel
containing an equal weight of water at another definite low
temperature. The amount of heat communicated to the wa-
ter will be proportional to the specific heat of the substance.
Suppose, for instance, we mix one pound of waterat a
temperature of 156", with another pound of water at a tem.
perature of 82°, we shall find that the temperature of the
mixture will be the mean,or 94°, But when we mix one 1b.
of mercury of 156" of temperature with one Ib, of water
at 32°, the temperature of the mixture will only be 36°.
The water, therefore, will have gained only 4 units of
heat, in compensation for the 120° lost by the mereary. It
is evident from this that the amount of heat required to mise
the temperature of ane Ib. of mercary four degrees, is equal
to one thirtioth of that required to effect the same result on
water; or, in other words, one thirticth of the adopted unit
of heat, This experiment becomes still more striking if we
take equal quantities in bulk of both these substances. Sup-
pose we take u pint of water of 827, and a pint of mercury
of 156°, and mix them; the tempemture of the mixture, in
place of being the mean or #4°, as is the case when mixing
equal volumes of water, will only be 69°, The wator has
gained only 377, In compensation for 8§77 lost by the mercury
It is clear from this, that the amount of heat required to
raise the temperature of one pint of mercury 47°, is equal to
about two and one third of that required to produce the same
effect on a pint of water, notwithstanding that the pint of
mercary is more than thirteen and one half times heavier
than the pint of water; in fact, three pints of water contaln
as much heat as seven pints of mercury, notwithstanding the
Iatter surpasses the first some thirty times in woight.

The heavier motals have almost all very nearly the same
specific heat as mercury, Thus, Jead =001 ; iridium, 00452
cemium, 0051; platinum and gold, 0032; thallium, 0084 ;
bismuth, 0041 ; tungsten, 0083, However, in another class,
the specific heats are nearly double the above numbers ; thus
palladiam ==0050 ; rhodiam, 0053 ; tin, 0058 ;
eadmium, 00057, While, sgsin, In soother class, thoy are
tyiple, or more than triple the first

silver, 0FO57;

Thus copper==0-005,

zine, 04000 ; cobalt, 0°1; nickel, 0°11; fron, 0°114. The light
metals hiave the largost specific host, but always far inforior
to that of water, and most of them nearly oqual to that of

sulphor. Thus alominum =021 ;: magnesium, 025 ; sodium,
020; potasslum, 016, The two Iatter are so Tight that they
flont om_ water, while the lightest of all metals, lithlum,
has the groatest specific hoat, namely 094, almost that of
water, In fact water s & greator specific heat than any other

substance, perhaps a fow solutions excepted. For Instance,

& wolution of cane sugar bhas a specific heat of nearly 11
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This shows what an immense store of heat may be con.
tained in the waters of our planet, espocially the ocean, which
covers about threo foonrths of ita surfuce, Tf, then, wo take
into nceount that, for equnl waoights, the specifie heat of aly
and gases in abont ono fourth that of water, and that our
mosphere has only the welght of s Inyer of water, nt most, of
4 feet, it in clear that its heat iy only equivalent to that of &
Inyer of wator of 84 <-4, or 84 feet high, Thisdepth of water,
therefore, is eapable of storing up as much hoat as the whols
ntmosphere ; and, in giving off its heat, 1s able to communiente
half its excess of temporature to the nir, retaining the other
half. Suppose, for instance, n cortain portion of the Atlan.
tie acean to have a tempernture of 80°, while the atmosphere
over itis 20°; eight and one half feet depth of water will
then be eapable of heating the air #0°, bringing it to 507,
while the water itself desconds 30, also reaching 50°. No
wonder, therefore, that the Gulf Streanm, which continually
is pouring the warm water from the tropies wgninet the north.
western coast of Europe and its islands, modifies the climnte
of this part of the world to such n degree as to make it muely
warmer than the regions in the same Iatitude on the contl.
nent of eastern Europe, Asia, or America, When we fully
consider that water is about 800 times heavier than air at the
ordinary pressure, it is clear that one cubic foot of water
contains as much heat ns 800X 4, or 3200 cubic feet of air,
or one cubic inch of water nearly as much as two cubie feet
of air.

In applying these facts to the heating of buildings. we must
not, however, forget that the cold walls and objects in build-
ings require much more heat than the air (they have a great-
er specific heat), and therefore we cannot snceeed in heating n
room before we have brought all the objects in contact with
the air to the same temperature, Applying this on a large
scale again to the Gulf Stream, it is clear that west winds
blowing over the same are lieated to 8 moderate temperature,
and will very soon lose this heat when passing, in winter, over
the cold or perhaps frozen ground of the British Islands,
France, Belgium, Holland, and the western parts of Gen
In giving them a portion of their heat they will have lost
mostof it before reaching Russin; wherefore the influence of
the Gulf Stream does not extend beyond the lands of west.
ern Kurope, which enjoy the sole benefit of the same.

New York.
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S8YRACUSE---ITS MECHANICAL INDUSTRIES.

A correspondent, in the New York Daily Times, gives a
lengthy account of the mercantile and manufacturing indus-
tries of Syracuse, N. Y., from which we make the following
extracts. Indescribing John Greenway's brewery, the writer
says:

In this Symcuse brewery, looking, as it does, like some
great orphan asylum or other State institution, the manufae.
ture of beer is carried on, on so large a scale and with such me-
chanical precision as in itself to create more than a gastro-
nomical interest. The first point is the wing of the building
used for malting purposes. No less than twelve floors, each
ninety-one by sixty-five feet, are used for the laying out of
the malt for spronting, after it has remained for forty-eight
hours in the thirty-one steeping tubs, which hold 225 bushels
apiece. The malt is in every stage of progress—some just
taken from the water, some again almost ready for the dry-
ing kilns, where it is taken soven days after it leaves the
tubs. There are two kilas to each floor. The kilns are heat-
od by enormous furnaces, with twenty-four flues, in the base.
ment. The flooring of the kiln is of iron, and the tempers-
ture, even on the top floor, is kept up to 9" Fabrenheit.

Malt is only made during vight months of the year, but in
that time Mr. Greenway generally nakes from 225000 to
230,000 bushels, When the malt is properly dried it is tans-
ferred on a * carrier ” to the storing bing below, which hold
about 45,000 bushels. These * cartiers ” are very ingenlous
contrivances. They run the whole length of the malt house
snd graparies, 335 feet, and communicate With the clevators
and hoppers. :

A * carrier ” is a narrow endless sheet of cloth, about two
feet in width and bagging slightly on the middle, which
runs backward and forward on rollers moving on a staging
four feet from the ground, and either discharges the malt in.
to the hoppers, or carries the mw barley from the elovators
to the malting rooms. It will carry 1,000 bushels an hour.
The granaries consist of three floors, 162 feet long and 65 feet
wide; two of them being 14 feet, and the third 11 feet high.
They have a storage eapacity of 175,000 bushels of barley.
The hop room is 65 by 40 foet. Its contents vary in quantity,
nocording to roquirements and market salues; but 350,000
pounds is about the average annual consumption,

“The two huge vats, in which the malt, hops and water
are converted into beer, hold 300 barrels each. The fluid in
them is boiled by & stoam worm which covers the bottom
and Is fed from the boilers in the basement. All the beer is
boiled by steam. One engine of forty-five horso power suf-
fices for boiling the beer and heating the building In winter
It consames 700 tuny of bituminous coal in the course
The conl bunkers of the establishment hold 300

time,
of the Yoar,
tuns,

“ An admirable contrivance, the patent of » Frenchman
pamed Baudelot, Is used for eooling the beer before it ix ran
into the fermenting vats, The bolling beer s foroed up to
the floor above Into a horlgontal plpe seven foet from the
ground. From this pipe it lssues with great foreo from in-
pumerable little jots, and dashos down on s succession of
highly polished wooden bars about an inch in thickness and
four inches across, placed like the Iaths of sun shutters when
they sre turned mo as to admit the light, These bars are
Lollow, and are filled with constantly flowing leed water.
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The bars being polished and their edges rounded off, the
beer always runs undornenth and drops on the middle of the
noxt one.  Consequently, though vory hot when it leaves the
jets, it is quite cool when It reachion the trongh at the bottom
from which it is conducted through copper pipes to the for.
menting vats,  This appuratus will cool 120 barrels in an
hour. By the way, there ure nearly twenty miles of copper
piping in the building,

“The foam caused by the fermontation of the boor, after
the yeast has boon mixed with it, nssames fantastic and eyen
vory beautiful shapes. Somotimes it resembles undulating
slopes of smooth frosh snow ; sometimes it works into masses
like drifts of snow, and, again, it will assume the rugjced,
riven, appearance of a Swiss glacler. And, to add to the
simile, there are constant avalauches of the foam in conse.
quence of the continual escape of small quantities of the car
bonic acid gas which sustaing it.

“ Six or eight inches above the suface of the foam, the gas
is s0 powerful as to produce asphyxin in a very fow seconds.
Brewers have often lost their lives by carelessly inhaling it
Over the tun room, ag it is called, there is an immense ice
house, one of Brainerd's patont refrigerators, 150 feet by 11
foot, and 14 feet high. By a simple arrangement the cold
strikes down, and in the hottest summer weather the beer is
kopt perfectly cool. The store rooms, three in number, hold
together 8,000 barrels of beer. Last year the brewery sent
out 50,000 barrels of beer and 12,000 barrels of lager beer.
It is a common occurrence for the firm to pay $300 or $400 in
one day tothe Government for stamps. The ale from this
brewery is shipped to all parts of the State, more especially
the central and western divigions.

“ Adjoining Mr. Greenway’s great browery are the Syracuse
Flour Mills, owned by J. W, Barker & Co. The mill, which
is built of red brick, is 140 feet by 80 feet, and has five stories
and a basement. Itis run almost entirely by water power,
though it is provided with an nuxiliary engine of 100 horse
power. Under an old lense, granted twenty-five or thirty
years ago, the proprietors are empowered to use the surplus
water of the Erie Canal for driving their machinery. A
stone wall, built into the bank of the canal, at the hight es-
tablished by law, prevents the use of the water when the
canal is low. The engine has been in use for one month this
fall, in consequence of the extensive dryness of the season,
but previously it had only been unsed in the aggregate six
weeks during the five years which have passed since its
erection, The water, after driving the wheel passes throuch
the mill and runs away into the Onondaga Creek. The gran.
aries of the mill have a storage capacity of 80,000 bushels of
wheat, and the nine run of stones grind about 1,400 bushols
a day.

“The wheat is passed from the granaries to the grind
stones on & “carrier” similar to that in use in Mr, Green.
way's brewery. The flour falls from the stones info recopta-
cles below, from whicli itis carried by elevators to the clean.
ing and winnowing floors. There it is passed through four
revolving cylinders, one within the other, made of very fine
hair sieve cloth. These cylinders are erected at a slight in-
cline, so that the flour and impurities are constantly passing
out of them; the flour to the stores over the packing room,
the imparities to the waste room.

The flour is barreled by a very simple contrivance, called

* the “packer.” From the stores above,a large ‘pipe runs
down to within about four feet of the ground, the bottom of
which will just fit the top of a barrel. The barrel after be-

" ing weighed, is placed on an iron stool and raised by machin-
ery to the pipe. The filling machinery is then set in motion,
A small governor, which can be regulated to any weight, de-
taches the barrel, by letting the stool fall till the bottom of
the barrel is level with the floor, as soon as the required
weight of flour is In it. At the same time it closes the mouth
of the supply pipe. The barrels of flour are at once shipped,
as the firm have always as many orders on hand as they can

" fill. They generally ship about four hundred barrels a day,
and averaging ten months running throughout the year, sell
from forty thousand to forty-five thousand barrels s year.”

A e —
REPO T8 FOR TESTING THE RELATIVE
i VALUE OF LUBRICATING OILS.

BY A M. VAN ULEVE.

An experimental ghaft with journals seven inches long, six
nehes diameter, was carefully fitted to brass bearings, sup-
sorted by cast iron frames secured to » suitable foundation,
\ spur wheel attached to the centor of the experimental
haft was geared to & pinion wheel, on the center of a driving
aft, with its boarings also attached to the cast iron frames.
A set of seale beams, arranged o apply any required pres
\re (within their capacity) to the lower half of the brass
arings, were also ly fitted to the cast iron frames
d foundation, The experimental shaft was driven by a
e horse power osclllating engine, at given number of rey-
\tions per minute, on each experiment.
Che velocity was dotermined by a counter attached to the
| of the shaft. The brass bearings of the gxperimoental
ft were kept at an average of 90° Falir,, which was deter
ed by thermometors, inserted through them to within
se eighths inch of the journals. Anoll cup was placed
+ each benring, graduated to fractional parts of agill, A
Imometer, to determine the temperature of the oil when
ted, was placed in each cup. The experiments proved
'u‘ consumption of oil varied with its temperature when
8ed. The quantity of oil applied per minute was varled
Aigeryals, a8 was required to keep the bearings na near
1ahr. as possible, as ubrasion of the metals took place
W jt rose above that point. The total consumption of oll,
Aty glose of ench experiment, was averaged with tho num-

Scientific  Qmevican.

ber of hours oceupled in making the experimont. The pres
sure upon the journals was varied, for eaclh kind of oil, as
Wit nucossary to presorve the uniform temperature of 96

Fauhr, at the required revolutions of the shaft per minute on
ench exporimoent,

Honew, the number of square feet of the journal's surface
travellod por minute, the pounds pressure upon them, and
tho quantity of oil spplied, determined the labricating value
of the oll, I'he method of applying the pressure by the
sealo bonms acenratoly indieated the power consumed by the
engine to keop the ghaft in motion during the experiments
with each kind of ofl,

A wecond serien of experiments was made. (See Table
No. 2)

A shaft, with journals 6 inches long and 2% inches diame-
tor, was fitted in place of the 6 inches diametor and driven
at a corresponding number of revolutions per minute, for the
purpose of testing the value of car box oile.

The experiments on each shaft were conducted with the
samo eare, with corresponding resalts,

RESULTS,

The accompanying Table (No. 1.) exhibits the results of
severnl tests, from which it will be seen that winter sperm
oil, from three houses, sustained the heaviest pressure, and
the best of them was taken as the initial of comparison for
all others, and their per cent of lubricating value determined
by it. The tests of mineral oils and mixtures of animal and
fish oils with them would not sustain an equal pressure
with the sperm, when equal quantities of the oil were ap-
plied, without rapidly increasing the temperature of the
Jjournals, and producing an abrasion of their surfaces,

The experiments, as shown by Table (No.2.), on car box
oils, with a shaft having bearings 2§ inches dismeter, by 6
inches long, nlso proved that swhen the pressure on the bear-
ings was made equal with winter sperm, it required from 100
to 400 per cent increaso of oil, to keep the temperature of the
Jjournals below 100° Fahr. Tn no instance could the pressure
on the ear ghaft be raised to 8,000 pounds (with mineral oils),
It being the nverage pressure on an axle of a loaded coal car.
Hence, it Js to be inferred that the expenditure of locomo-
tive power, and the cost of repairs on all loaded trains, must
be in ratio with the quality of lubricating material applied.

Experiments were made at varied velocities, (see Table No.
$.) with the same oils. The results proved that as the veloc-
ity was reduced the pressure could be increased, and the rela-
tive consumption of oil, applied at equal temperatures, was
decreased in almost equal ratio.

The experiments were continued daring a period of four-
teen months, on the oils purchased for the Camden & Amboy
Railrond Company's use; the following results are deemed
sufficient for illnstration :

TABLE No. 1.

373

Sclentific Lectures to the Now York Young Men's
Christinn Association,
The second of the above named series was delivered on
Tuesday, November 28th, by Professor Doremus, the nu!’i‘—
ject under considerntion being “ Fire and its Treatment.
In the course of the lecturs, Professor Doremus said :
Fire is the most awful exhibition given to man of the po-
tency of the Creator, its power, either for good or evil, being
inealeulable, Various have been the theories held at different
timesas to the nature of heat. Lord Bacon maintained it was
a mode of motion ; the same view was held by Sir [sane New-
ton, and in our own time the theory has been revived by &
number of eminont chemists, chief amonz them Mr. John
Tyndall who has written & book in defencs of its trath. Fire
had been considered by the ancients to be one of the ele-
ments; but this is not maintained at the present day, and
we are in a certain sense at sea aa to its proper place in
creation,

We frequently read of instances where the leaves of trees,
rustled by the blast, ignite and produce terrible conflagra-
tions, such as have lately oceurred in Wisconsinand Michi-
gan, where whole forests were destroyed from this simple
cause, On the same principle a body, traveling with great
velocity, coming in contact with an opposing force, produces
fire—as, for instance, a projectile striking against the side of
a ship will send forth sparks of flame. The popular theories,
which will be intelligible to all, relative o the production of
this element are easily explained. It is by chemical means
that we are daily mastering all the difficulties of seience, and
among them this principle of fire. If carbon or charconl be
exposed to the air it can easily ignite, and in the same way
soft. In one year the Metropolitan Gas Company lost $125,.
000 by the burning of their soft coal when exposed to the air
and in the same time twenty-eight of the coal ships which
left Liverpool were supposed from the same cause to have
been lost. Another great cause of fire is electricity, which
has been fearfully illustrated by the destruction of Chicaga,
The air is surcharged with the electric foree, and in such
weather as we have at present this can be easily proved, If n
person who walks a distance a day like this tomes into n warm
room, and rubs his feet for a length of time ona earpet or
rug, in a short time the electricity will penetrate to the very
tips of his fingers, and a match applied to them will ignite
a flame,

This theory explains such phenomena as we read about in
the papers in connection with the destruction of Chicago.
People who lived long distances from where the fire was
raging, who had no idea of moving to a place of refuge, sud-
denly discovered their honses on fire in a manner that seem-
ed inexplicable to them. The truth of the theory is casily
explained. Great fires, such as that one, create & strong cur-
rent of eclectric air, which travels over great distunces, fre-
quently firing a city in places widely apari. The knowledge

With Locomotive Axzle Bearings, 6 in. diameter, T in. long. | of this principle should create & counter element to prevent

sach disasters, and it is bolieved chemistry is able, with its

(213 L : OIL. 2. | comparatively limited knowledge, 1o soggest ope. Apart
; f, g s |¥E [TEMPERATURR Eg from this, some valuable hints are being thrown oat by men
| &1 1 g 3 :é | ————— Z% | of science relative to the building of our cities. The long
KIND OF OIL, PUR- ‘:flg' o g | ?-“-’ narrow streets arv, it is said, very dangerous in the presence
CHASED oF VARIOUS | = | £ |3 :.'.2.5 £ 5 Sz |of afire, short, broad streets on the European plan being
DEALERS. -:‘:‘33‘~°'i§.3 :Eé much safer and less exposed to the action of the flames
=_§_ g 55! 3 :l_, 3 ¢ % :Z|Some improvements might be made in our Fire Departments,
| 3| E i’-h% °x - !2 It has been suggosted that, instead of water being solely de-
'élg E!:E”'i é S | pended upon as an extinguisher, a reservoir should be pro-
‘E’I:—'T‘Tﬁ_—_—‘ﬁ vided in all our larger cities, filled with either earbonic or
I ; Z= Zs ;t- sulphurous acid, which would be much more efficacious than
13 | ::: Ig :tg water if pipes were convected with the reservoirs, leading
gzﬁﬂ:’wrspem. o l§ =5 5‘ l ;z ;: 16 to our large establishments. In case of a fire breaking out
53}:::; ag:gm-— 4 ool b o e o e 13 | at any time, the mere action of turning on & galve and flling
Eugne O mas e |8 .| 1% | the burning apartment with the gas would extinguish the
Lard Ol ... lg;ﬁ AR B E 1% |tames.  The same method could be employed on ships
aine Otk 13w e L2 | at sea, and the disasters that age now so frequent could be
"No. 3 {135 | e (e | I 13 g % | easily prevented and controlled.
0 A T Ie 'ﬂl'::v-a -4 . Al
Refined Mecea e 1 187 08 il »m 12 e
TABLE No. 2. To- Filter Alcohol.
With Car Azle Bearings, 2% in. diawmeter, 6 in. long. The following method of filtering aleohol or its solutions
- S — is said, by the Druggist's Circular, to be very satisfactory,
Car Box DL Ml R R F (B | 3R] and to be used extensively in North itk b
: R AR R e Gormsny; ¥
5'{;3%: ‘ ’”:ﬁ- N1 '.:'u (1 :I:‘ stitutes one of the secrets of the trade. Clean, unsized pspe
£ &:; x 210 ﬁ,":iz :g :2 glﬁ'il‘s ‘8 (SMhhmuMPWk&ohﬂmehM”, ke
5| car pox an w8 W R | LR | and stirred into the liquid 10 be clarified. The
then to bo strained through a flannel bag, when
TABLE No. 3. ) fng lgaid will be found to possess the utmost
With Locomotive Axle, at differont velocities, limpidity. A filtor may also be made by
= SR — I papor pulp ovenly upon stretched flannel or
Winter Sherm.. D B (g U] When dry, the eloth #0 coated will b
g:i%ﬁz'.ﬁ:: | e | o 12| results than the felts, ete,, commonly e
sEEgEE 8RR R : —
Wintor n X
Winter Sperm . » ..
e { L1 "l
e 100 W0 W .
ne . : feoyiad E‘
s . W B
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Rogers' Fire Kindlers==A Curtous Invention,

Mr. Nonl Rogers, of Thomasville, Georgln, has Invented an
auatomatio fire kindler, which is n curloslty in patonted in.
vontlons, It isa machine so constructod ns to enable the firo
to bo kindled by any one in another part of the house, and
without getting out of bed.

B ——

A cORRESPONDENT of the Eaglish Mechanic suggests two
now uses for india rubber, One is for springs for locks, es.
pecially on gates and in other places exposed 1o 1he weather;
the other Is for proportionsl measuring, and the mode of ap-
plication for this purpose will be pbvious 10 our readem,

|
1
|
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,. Improved Pipe Loak Stopper. around it, and the charcoal put in and ignited. When the ‘ IMPROVEMENT IN THE MANUFACTURE OF WHITE LEAD,
..m..‘nrypncﬂul invention, having for its object the | tire is sufficiontly expanded (which may be readily deter. | i il
sing of lonke which frogquently ooaur in metal pipos. In [ mined by moasuring with a rod), it is then placed onthe wheel, | Mr. Doting Wadsworth, of Brooklyn, N. Y., bas invented
0 *0‘ stoam, loakn in the plpes arc of more or loss fre. | D, resting on the gages, B the furnace in thon removed, the | an lmprovement in the manufacture of white lead, for which
_quont ocourrence, sometimos owing to the bursting of the | tire cooled off, and the unburned charconl saved for the noxt [ho has recently obtained a patent throngh the Scientifie
pipes from over pressure, and often in cold weather from the | operation. The farnace remaining around the tiro until the | American Patent Agoncy.
m“o' the condensed steam. The difficulty of making re. | operation is comploted, obvintes all dangor of the tire sticking Itinan improved arrangement of means for introducing
! in such cases, has been a source of trouble to most users | bofare reaching ita dostination nod distributing the earbonic acid, nsed in the manufacture
of steam. A leak in the supply pipo of a boller or engine It i claimed thatone bushel of charconl will ghrink on any | of white lead, in the basic solution of lead for precipitating,
often causes the stoppage of a factory for hours. By uso of | kize tire, two and a half inches thick, with one sixteenth al- | which consists in the applieation to the bottom of & tank

B L -.‘j

b

o D .

¢

this invention, the delays incidont to such cases aro avolded. | lowance for expansion, in less than thirty minutes from the | containing a stirrer or agitator of dno or more—prefarably

This leak stopper ean bo put on in from two to
three minutes, and it not only quickly but of-
foctunlly closos the leak. If, when making
general repairs, the old pipes aro replaced by
pow onos, the stoppers ean bo saved to bo used

an they will last indefinitely. It is be.
Jieved that a supply of these, kopt on hand
against times of need, will savo many times
their cost to any user of stenm. For dye
houses espocially, where pipes corrode rapid.
1y, they are invaluable, Hundreds of manu-
facturing corporations and manufacturers in
New England have proved these facts du-
ring the last twelve months,

The device consists of an overlap, A, a
ploce of rubber packing, B, and clamps, C, 1o
liold the overlap and packing firmly down
upon the leak, The application is so obvious
ad 10 noed to further description.

This invention was patented July 6, 18060,
by Stephen Moore, of South Sudbury, Mass,,
who has assigned his rightto himself and
Homer Rogers, of the same place, The stop-
pers are manufactured and sold by James J.
Walworth & Co., 1 Bath street, Boston, Mass,, whom address
for further information, s

Fig. /

MOORE'S PIPE LEAK STOPPER.

lighting of the fire; and will removean old tire in less than
twenty minutes, not heating the wheel center sufficiently

two—perforated pipes extending across the bot-
tom in a groove or grooves, so that the stirrer
or ngitator will pass over them, the pipe or
pipes extending through the side of the tank
and being connected with a main pipe leading
from the furnace in which the gasis generated,
nnd having an air pump connected with it for
forcing the gns into the solution in fine joty
at intervals slong the pipe, for exposing the
whole mass uniformly to the action of the neid.
The pipes are also arranged, at the projecting
endg, to ndmit of the introduction of & brash or
seraper from time to time, on the removal of &
plug, for clearing them of the deposit of lead
whigh enters the holes and obstruects the pnss.
age of the air and gns.

The tank is provided with a strong thick
tloor, in which are arranged two grooves, ex.
tending scross it, one on each side of the cen-
ter and parallel with each other, At one side
of the tank are holeg through it, coinciding with
the grooves, These grooves are of suitable size
to ndmit perforated tubes —say about (hree
inches in dinmeter—so that they will not rise
above the level of the floor. The tubes are arranged in
the grooves, with one end projecting through the wall of the

- to injure the paint, and cmploying the laborof only four | tank, and connecting with a supply pipe, which communicates
SMITH'S PORTABLE FURNACE FOR SHRINKING ON |men. with the furnace in which the gas is generated and has an
TIRES, For further particulars address the patentee, Mr. Wm, Bell | air pump connection for forcing the gas into the tank through

We regard this invention as one of those practical, com-
mon sense improvements, meriting notice, not only on ac-
count of its simplicity and adaptation to the purpose de-
signed, but because it is caloulated to cheapen and render
more perfect an operation that requires much exercise of
judgment and care on the part of the workmen performing
it. It also spares the workmen exposure to the intense heat
to which they are subjected in the old method of setting
tires.

Mr.William 8. Hene-
rey,of Meeting Street
Foundery, Charles-
ton, writes, in a letter
to the inventor, a8
follows:

“To give an iden

feet tire, two and a
half inches thick,
hung in one of your
furnaces, with shay-
ings and kindling
and one bushel of

time of lighting the
fire the tire was set
in position on the
wheel. It is due to
you to state that in
2 this trial the work

- : would have been
done in three to five minutes less but for the haste of the
workmen trying it on in thirteen minutes when the tire was
not sufficiently expanded, thereby giving out heat to the
wheel and causing a loss of at least three minutes to over-
come this extra expansion, but at the same time clearly show-
ing its great superiority over the old process, where the tire
i tuken out of the furnace ; for instead of a disagrecable and
troublesome failure, it only required to wait on the increas-
ing heat for a few minutes to geo it drop nicely into its place,
I'look upon itg adoption as certain by all who have this class
of railroad work to do, us it certainly is a great labor saving

Smith, M, 8. C. R. R., Charleston, 8. C.
——
TANGYE'S SMOKE AND HEAT PRECIPITATOR.

The annexed engraving shows an apparatus manufactured
by Messrs. Tangye Brothers and Rake, St, Nicholas' build-
ings, Newcastle-on-Tyne, for precipitating #oot and smoke
arising from steam boilers, ete., in coal mining and under-
ground and confined operations, and also for condensing sul-
phurous and other fumes from copper and chemical works,

SUPPLY PIPE FRON DELIVERY GOLUNMN

AM P! PE

the small perforations. The agitator is kept in motion, while
the neid is thus introduced, to thoroughly mix the acid with
the solution, The pipes are connected with the main pipe in
such n way that the outer ends, which are closed by plugs,
may ndmit, when opened, a brush or scraper for removing the
deposit of lend accumulating in them by settling in the
holes. The pipes may be made of wood, copper, galyanized
iron, or other suitable material.

By this improved means, the inventor claims to make the
necessary uniform application of the acid to the lead with
certninty and rapidity.

The process above described, namely, the distribution of
carbonic acid over lead by means of a complicated armnge.
ment of tanks, pipes, and other auxiliary parts, is old; but
the improvement is intended to facilitate the operation and
render it much more economical.

of its capacity, I will Curtis® Improvement in the Manufacture of Gun-
state that I saw a five powder.

Mr. Charles William Curtis, of London, England, has in-
vented and patented, through the Scientific American Patent
Agency, an improvement in gunpowder for use in heavy ord-
nance, known as “pellet” powder, which isusually made by
compressing meal powder in molds, whereby it is formed
into pellets of cylindrical form. Mr. Curtis’ improvemen'

chnrcoa.l spread a- consists in splitting such pellets longitudinally into halves
round it, and in 20 forming grains of semicylindrical form, the result attaine
minutes from the in use being claimed to be a higher velocity of the projectil

without increasing the strain on the gun.

He takes unglazed pellet powder, or powder compresse
into short cylinders or pellets, the manufacture of which
completed with the exception of the glazing and stoving pr
cesses, and subjects each pellet to the action of a knife
other instrument, operated by hand or otherwise, where
the pellet is fractured or split in a longitudinal directi¢
The split pellets are afterward glazed and stoved in the
dinary manner, which completes the process of manufacty

The pellets, when whole, instead of being cylindrical, n
bo of other form, cubes or parallelopipedes, for instance,
cording to the ghape of the moldsin which the meal pow
is compressed, and the shape of the pellets when split
be varied accordingly, instead of being semicylindrical. .
any case, each split pellet has one roughened or fract:
surface, as above mentioned. The compression of the pot
into pellets may be effected by the aid of any suitable-
chinery, as the present invention does not consist in the-

o 3 chinery for molding the powder, or in any particulari- )
L.lr. H.T. Peake, Superintendent of the South Caroling struction of knife or other sharp or pointed instrumer b 4
Railroad, says: “ I would earnestly advise its adoption by all muchine for splitting the pellets, as any suitable instrult 3
$ milron.d’ oumpanen, engine bollders, ete.” or machine may be employed for that purpose. .
$ Mr, E, F. Raworth, General Superintendent of the Vicks. ___1 ’
| burg and Meridian Railrosd (fmupnny, says, * the method is The Boilor Experiments at Sandy Hook,
A un’Fllu.mtlunuhily SEparior i, any. iy st ; z et SR The experiments in the explosion of steam boilerslor
;' Vcnl:;:xclau::r:rltllllnyn:;‘x’:n::(':::ial;ln:)cfur:;]lv:]:;'n(;ll;z;:l;ht:t(lul:? ;l; The principle of the invention iy at onco seen on roference to | the uullmri{l_\"o( thv‘ l.'niu.‘(l Rl.\i]ron(l Com[umios of I\'.‘t':
i ers of engines throughout the country, and their imer‘c ltlll 8 the sketch, and consists in leading the chimney of the boller | soy, and the immediate direction of Mr. I x;uucis B. 'Nll ;
3 attracted will be hightened by the 55,',, licity of the :' WS into thoe top of the vessel termed the * precipitator,” imme. | were t'ulnmvm‘o.:d ,\n?'. 22nd, on the U, S. Reaer\ul (ll
X tus a8t s shown in the accompanyin x(-n e P APPATa- | digtely boneath a jet of cold water, taken from the delivery | Sandy Hook, Nine boilers wt:m set up and tlu:oo were 1od-
i{ It consists of a fire box, A m[l,ld(s)inlinnlvl:‘s of ’5\',0 104} pipe of n pump, which is distributed over tho ares of the|ed under conditions which will form the mfb_lt't‘»t O.f ll“l'l'u
i jron, open at the top umf h'cld el 'hin ‘p ',oi“’:H'c"l vesael by moeans of the “strum,” A, The water, in falling, [ nrticlo,  We pr«_-'ror to defer a comprehensive reviey tltf
asto be casily wpn.ruu:d' Bruclg"!ﬂ B n);u ﬂu-lfl;rcj'«l to -”Bf: has the effuct of reducing to o minimum the heat passing from | experiments until they have proceeded fnrtl'wr. '50")
nides of the box, to rest on' the to ;of' lh'u o '“'ml' s ,(,;'L the bollur, and, at the same time, precipitating nnd nbgorbing | important result yot renched geems to be the hn'ul.c ‘N‘W:;-
the box. 'HOles'ure punched ammlul the bm"_ and } tt(lull 24 the purticles of oot and other products of combustion, In | tion of the fact, heretofore supported by mm:h relinl w-l.
the box for the ﬂdminniox; of air to the fuel ‘i‘l 4 ’ ,;, k hicl cases whers o large supply for the jet is available, the cups | mony, that boilers may ux‘plodu'\vill\ terribly destruro \'
occupies the space of four lnvhou’ sty t.l f)‘ :'i""—"" )y Which Fand snucers, B C D, are unnecessary and not used, the coplous [ olence, when amply supplied with water, and \\'lfclr prm:
The tire, C, is suspended w,', cvmn . : _r"' showor f"”""l( from the strum to the bottom of the precipita. | sure is not in excess of that commonly used in highissure
’ ranoe, the furnnco then placed | (op belng quite sufliciont, otRioe
:
il A
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SOMETHING ABOUT LUBRICATORS.

What is & lubricator? A common reply to this question
would be “ anything that has the power of reducing friction.”
But how these things act to reduce friction isa matter upon
which we have no absolute knowledge, though there are
some facgs whereupon to base theories. While, as our read-
ors are nware, we believe it to be the proper function of ab.
gtract theory to guide actuul investigation and experience,
and that the indulgence of the habit of theorizing on hypo-
thetical premises generally proves unprofitable, it may not
in this instance be amiss to base a theory upon a belief gen-
erally prevailing, though not demonstrated,, relating to the
molecular structare of fluids,

The bypothesisis that the particles of lignids and flnids
are spherical, and so smooth and hanl as never to wear by
attrition. This conception is about the only one the mind
can make of bodies in which the particles are capable of
moving with perfect freedom throughout the mass and
among each other. :

Viscosity of liquids is attributed to the cohesion o! mole-
sules, rather than to interlocking through irregularities in
form. The lacter will not satisfactorily account for all prop.
erties of viscous liquids, A quantity of ordinary fine lead shot
approximates feebly the character of a similar quantity of
liguid. The spheres of lead lack, it is true, the hardness
and smoothness attributed to the molecules of fluids, but if
we suppose fine shot to be obtained infinitely hard and
smooth, such shot would flow almost like a liquid, and the
physical properties of & mass of them would not vary greatly
from those of some liquids. g

These shot could bo used as a lubricator, and the investiga-
tion of how they would act to reduce friction will give a
elue to the probable way in which all Jubricators act,

In the first place, being infinitely hard and smooth, the
surfaces of the splieres eannot in the least interlock. They,
therefore, slide over each other with the greatest facility,
Placing o layer of theso sphores botweon two plane muterind
surfaces and moving one surface, wo should see ench of the
hot rolling along under its burden, thus changing sliding frie
tion to rolling friction, and notably reducing the power ro
quired to move the given wurface. The sporules also flow
into and thus rectify irregularities of the bearing surfaces,

lubrication.
nli.h’:in‘ the shot In tho same way botween an ordinary
Jjournal and its bearing, we should find difficulty in keeping
them in place; but eould they be retained, thore would still
be the same conversion of sliding Into rolling friction. The
tendency of the shot to gravitate to the lowest point in the

beari ould gradually force out all of them excopt a
dngl:‘ ll.n: or row, which would then sustain the weight of

would so far indent the metal us to coase
‘b.jon.m.'rmonnnlon of sliding friction into rolling fric.
tlon and the lubrication would practically ceaso, and it would
be necessary to supply more shot.

If now we could supply some bond of union hetweon the
shot, sufficiently strong to overcome in great measure thoir
tendency to gravitate, snd could also supply & bond of at
traction between them and the journal, without detracting
materially from thelr power to flow about among each other,
ﬁ.joumdmldwrylhomnhthumolnﬂm against
the sction of gravity, and so long as the shot wouald remain
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bettor adapted to lubrication than the Iatter. There is no
contantly supplied to bearing surfocon. As oxnmples wo

soribud on puge 6, Vol. XXITI, of this journal, und to the water
bearing of Shaw's propeller pump, illustentod aod  deseribed
on page 118, current volnme, In these applications of water
to lubrieation, the water is forced betweon tho bearing sur.
faces by hydrostatic pressure,

Wa see then that, for general uge, lubrieators must possess
A cortaln amount of cohesive and adhesive attraction. But
thoy must also have the power to retain thelr cohesion and
fluidity under the action of moderate heat, henvy pressure,
and contact with metals and air, The oxygen of the alr at-
tacks many kinds of oils, rendering some acid and others resin.
ous; and moreover some oils of mineral extraction are con.
taminated with acids, used in their rectification, which attack
motallic surfaces, the oxides of the motals thus produced
inereasing friction mechanically, The oxides of metals have
the power of saponifying vegetable and animal oils, and no
doubt this combination often takes place when oils of this
kind are used on rusty bearings.

The soaps formed by the union of the saponifiable parts
of oils with metallic oxides are hard and insoluble, and are,
therefore, much less perfect lubricators than the oils them.
sclves. Some oils, more particularly those extracted from
potroleum, are volatile, and evaporate as soon as journals be-
come slightly heated. Oils possessing these defects are unfit
for purposes of general lubrication,

Probably nothing else has ever been discovored that pos-
sesses in o high a degree all the properties desirable in
lubricator a8 good pure sperm oil. There haye been, how-
over, some close approximations to it in oils extrncted from
petroleum, Many of the latter are, however, very inferior,
Some excellent lubricating oils are also obtained from vari.
ous seeds. The olive and the castor bean furnish oils very
good for lubrication. Olive oil is, however, too expensive for
generni application to this purpose.

But us no amount of theory can take the place of actual
test in mechanical science, we are glad to notice in this con.
nection some recent and important experiments made by Mr.
A. H. Van Cleve, General Purchasing Agent for the Camden
and Amboy Railroad, relative to the value of different lubri-
eating oils. A full report of these experiments will be found
in another column, and we call our readers’ attention to it as
belng perhaps as important a contribution to our knowledge
upon this subject as has yet been published.

Of Iate graphite has been prepared so pure, and las
beon reduced to so impalpable a powder as to enable it to
enter as a competitor with oils for purposes of lubrication.
It is probable that the acticn of this substance on bearings is
not analagous to that of oilin the conversion of sliding into
rolling friction, but that it acts beneficially because its coef-
ficient of friction on metals and wood is so much smaller
than that of metals on metals or metals on wood.

As yet its value as a lubricator is not generally admitted,
although we have seen the strongest testimonials in favor of
an article called plumbago grease, manufactured by a house
in this city.

The “ metalline,” about which such incredible stories were
told a year or two ago, apd about which we hear nothing lat-
terly, was prepared in part from graphite. It is possible
that this substance (graphite) in a perfectly pure state, or
mixed with other substances, may eventually take its place
among standard lubricators in general use for machinery;
but it has yet to earn its reputation.

———— e G E e
TO SMOKE OR NOT TO SMOKE,

The use of tobacco is an evil, or it is not an evil, In the
enormous and increasing consumption of this plant it has
become a question of very great importance what effect upon
the general standard of health is produced by it.  The agita-
tion of this subject has been increased during the last two
years, and pamphlets, essays, and lectures have developed
in full strength the argumonts for and against tobaceo using,
As smoking is the most popular and most powerfal mothod
by which the stimulant effect of the plant Is obtained, it is
principally upon this habit that the battle is waged.

We have from time to time presonted someo of the argu.
wonts on both sides of the question, our ohject belng to s
sist in arriving at truth in so important & matter; and though
our confirmed taste for smoking and the natural desire to
find it a harmless practios have lod us to poruse, with peculiar
care, all that has been sald in its favor, we avow that neither
reading nor experience has convineed us that the general use
of tobaceo is other than an unmitigated evil,

The Dublin Unicersity Magasine for Soptember of the
present yoar contains by far the most comprehensive review
of the subjoct that has met our notlce, and it is the purpése
of this articlo to place somo of the facts, stated in this paper

Inrgo number of eminent physiologists and pathologists, be.
fore the American public In a more prominent manner than
thoy would otherwise sppear.

Every page of this remarkable paper is s0 replote with
reforences that from it might almost be compiled & bibliog.
raphy of the history, uses, and abuses of * the weed

The first thing that forces itself upon our attention is the
enormous consumption of tobacco, The Food Journal states
that as much money is spent upon tobacco in England as
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unchanged in charactor, the journal would remain lubrieated, | of this narcoticyin proportion to its population, than Ger-
The attraction of cohesion and adhiesion are just such bondy, | many or the United States. The consumption in England
and it Is becauss oils possess these attractions in higher de- | has very nearly doubled in twenty years, The annual con
greo than water and some other liquids that the former are | sumption in Asia, Europe, America, and Australia, as com-

puted by the eminent German statistician Ausland from the

botter lubrieator than water when it is convenient to keop it | most reliable data obtainable, is not less than 970,000,000

pounds, ‘I'his affords food for comment, but we will confine

mny vofor to Givard's Palier Glissant, Mustrated and de- | ourgelves to facts and aathorities,

M. Barral, who made the official report on gpecimens of to-
baceo exhibited at the Paris Expogition, in his surprise at
the footings of his estimates of annual production, remarks :
“The enormons figures which have passed before the resd-
er's cye testify to the focility with which people fall into
excessive expense for the gratifieation of a pleasure which
has for its principal aim to kill time and to stupefy the
mind.”

The nctive principles of tobaceo are micotine, a concrete
oil =alled tobaceo camphor, snd an empyreamatic oil, The
tw last are active poisons, but not so deadly as the first,
which, according to Taylor, is one of the most virulent poi-
sons koown. One drop of it kills a rabbit in three minutes
and o half. We need not quote other authorities on this
point, as all agroe with Taylor as to the character of these
substances,

The disease ealled locomotorataxy, which is a general par-
alysis of the perves, is a disedse that was unknown forty
years ago, Now it has become quite common. Marfin as-
cribes its origin and prevalence to the use of tobasco.

Dr. Ricoardson, himself & smoker, says: “Smoking pro-
duces aisturbances—(a) in the blood, cansing undae flaidity,
and change in the red corpuscles; (2) in the stomach, giving
rige to debility, nausea, and, in extreme cases, sickness; (¢)
on the heart, producing debility of that organ and irregular
action; (d) on the organs of sense, causing, in the extreme
degree, dilatation of the pupils of the eye, confusion of vi-
sion, bright lines, luminous or cobweb specks, and long re
tention of imnges on the retina; with other and analogous
symptoms affecting the ear, namely, inability clearly to de-
fine sounds, and the annoyance of a sharp, ringing sound,
like a whistle or u bell; (o) on the brain, suspending the
waste of that orgun, and oppressing it if it be duly nour
ished, but goothing it if it be exhausted; (1) on the nervous
filaments and sympathetic or organic nerves, leading to defi-
cient power in them, and to over secretion in those surfaces
—glands—over which the nerves exert a controlling force;
(9) on the mucous membrane of the month, causing enlarge-
ment and soreness of the tonsils—smoker’s sore throat—red.
ness, dryness, and occasional peeling off of the membrane,
and either unnatural firmness and contraction, or sponginess
of the gums; (A) on the bronchial surface of the lungs when
that is already irritable, sustaining the irritation and in-
creasing the cough.”

This authority, however, claims that the diseases
by tobacco are functional, not organic or specific. This does
not matter much, except as encouragement to those who de-
sire to recover from ill health resulting from smoking.

M. Decaisne recognizes a functional disease of the heart
(narcotism of the Leart) as caused by tobacco, distinet symp-
toms of which were observed by him in twenty-seven out of
thirty-eight, boys aged from nine to fifteen, who smoked more
or less.

It is a fact well established that before adult age the use
of tobacco produces more serious disturbance than later in
life.

M. Beau notices eight cases of angina pectoris caused by
the use of tobaceo. f e xl

Professor Lizars records severnl cases of cancer of the
tongue and lips caused by the use of the pipe. The writer
has known one such instance, and never wishes to soo ano-
ther example of such terrible suffering resulting from a

worse than useless habit. ¢

are ready “ to attribute the derangement to any other caus.

than the real one.” S
Experiments made by Dr. Druban seem to indicate that

tobacco poison in an overdose may produce effects which

render even small doses dangerous ever after.

Dr. Corson corroborates the opinion of M. Beau as to an-

gina pectoria. .

But we will make no further citations. If tobacco ha
any applications useful to mankind, we are sa fied t
smoking, chewing, and snufling are not of them,
use tobacco to kill the insects which infest ou
and conservatories; but, if we will continne
selves with it, lot us make no protences
to gratify a depraved appetite from which
to break loose. Let us neither bel
lieve that it is u blessing. 1f to
it not also corrupt our morals and

anid gloaned from the experlonce and observation of a very | serio

upon daily bread, yet England undoubtedly consumes less | ing men i
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y In which lis interests are so little
the institutions, laws, and customs
\vorable to his material well being and to his
pment.”  This is pretty strong language, bt it
pnfirmed by the observations of other reform.
rosult of careful inguiry among workmen, and
yisltation of manufactories and dwellings, both in
1 the Continent, the chief evils to be remedied
! der tho following seven hoads :
weant of family homes, clean, wholesome. and decent,
want of an organized supply of wholesome, nutri-
ol m for the duties and recreations of
r instract’on, and for soctal duties.
of arganized local government, to secure the
ar of the inhabitants of villages, towns, counties and
“ﬂﬂ of systematio, organized teaching, to every
‘workman, of the scientific principles and most im.
practice of his trade, .
 want of publio parks, buildings, and institutions for
{nstructive and improved recreation.
7. Tho want of adequate organization of the public ser-
m&-ﬂwi English {:l‘;htou and Council of skilled work-

e mon are disenssing the seven points mised by the above classi.

fieation, it may be well for us to consider how far we are

* Dbetter off than our neighbors across the water. We recently

100k up the first topic—the want of family homes out in pure
air and sunshine—and tried to show that it was the daty of
eapitalists to see that the homes of mechanics were in the

‘open air and made as comfortable as possible,

Such a result can only be attained in New York by a sys-
tem of rapid transit, for it is in vain to look for decent dwell

ings and wholesome air in the crowded tenements of the

city. The question of cheap food is of hardly less import-

ance, and as it is possiblo by organized effort to feed a vast

army with nutritions meat biscuit, good bread, and fresh
provisions, we have the best of information that an organized

supply of wholesome food is profitable for our working men.

If half the effort were to be made, to form our workmen into
nasociations for the purchase of provisions, that there is to
inveigle them into timeconsuming, wasteful and extrava-
gant political clubs, & vast amount of good conld be accom-
plished ; and if the Jate Commissioners of Public Parks had
used the organization of their office for the protection of the
men under their employ, instead of setting them an example
of prodigality by spending nearly five million dollars in a
Tittle more than a year in doubtful experiments, they would
have earned the thanks of the whole community. Our me-
chanics have so long felt the want of leisure for recreation
and amusement that, when they do have a holiday, they
hardly know what use to make of it. They are as graceful
in their efforts at fun as an elephant would beina chinashop.
They have had no experience at amusement, and do not know
where the fun comes in, 1t is not their fault, but the mis-
fortune of the circumstances in which they have lived; and
it is high time that workmen were secured proper time for
the recreations of family life, and for socinl duties, Our
(German citizens possess the secret of obtaining their share
of amusement in the most economical and innocent manner.

It was partly in consequence of o knowledge of this fact
that Prince Albert joined so heartily with Mr, Scott Russell
in all of his efforts to alleviate the condition of the Engligh
poor. Prince Albert had witnessed the merry gatherings of
mechanics and humble tradespeople on the Continent, and
the sombre and sad fate of the English workmen could not
fail to attract his notice by the contrast it afforded. Wo in.
herit too much of the English trait in this matter, and can
afford to take more kindly to amusements of a proper char-
acter than we are now accustomed to do. The want of sys-
tematic teaching to every skilled workman is a topic which
has been fully discussed in our columns. The loss to manu-
facturers, in teaching their workmen by experience, is one of
the heaviest discounts to be made from the profits of any
enterpriss in the country. No way of acquiring knowledge
is s0 costly as this. We have heard a largo manufacturer
gay that it had cost him five hundred thousand dollars to
teach his workmen how to conduct his business, n grenter
part of which sum enuld have been saved if the men had
had an opportunity to acquire s knowledge of the sclentific
principles upon which the business was based. And this
knowledge could easily have been taught them in our pub-
lic schools,

The English are very right in demanding systematic, or-
ganized teaching to workmen of the principles involved in
the practice of their trades.  And n good form of protection
for us would be to meet skilled labor by something better,
and to do this we must look well to our schools,

The want of a guitable public park is not so much felt in
New York, Our Contral Park i visited by many thousand
persons, and is of foealculnble value to all elasses of citizens,
the rich as well as the poor; but “ buildings and institutions
for innocent, instructive and Improving recreation” nre quite
as much & want and a necessity with us as in England, The
present appears to be the time of great awakening for the
ald and dmprovement of lnboring men of nll classes,

For those who work with tholr braing, 1ife nssurance socie.
ties bave been orgunized,—for the tollers with hands, we
trust that choerful homen, wholesome food, suitable leisure,
and systematic tenching will grow out of the ngitation of the
fuestion, in this country and Burope,

— -

Tug lowest education that teachios self control is better

than the Lighest that neglocts it
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PROTECTION TO AMERICAN INDUSTRY.

The eity of Now York and the country at large owe a dobt
of geatitude to Mr. Peter Cooper, which entitles the opinions
of that gentleman, upon any publie question, to the most
respectful attention. A pamphlet from his pen upon the
subject of “ Protection to American Industry” has reached
our table, and is, we understand, being widely circulated.

While we concede to Mr, Cooper a high place among phi.
lanthropists, wo cannot sccord him equal rank as a politieal
ecconomist ; and though we are in favor of “ protection” as
we understand it, we find, in this pamphlet, neither any new
argument, nor any old éne so repeated an to add to its foree,
In fact, the chief weight and importance possossed by the
essay lios in the influence of the name of its suthor,

The principal part of the doeument In oceupled with an
armignment of the English government for its erlmes against
coloninl commeree, The present embarmssment of commerce
and trade are attributed to the inflation of paper money,
The nations are considered as engaged In what Mr, Cooper
styles **a commercial war,” in which, if we would eonquer,
we must adopt “a policy that will maintain the National
Government and pay the nation's debt out of duties on i
porte. The heaviest dutios should be laid on all articles of
luxury, and the lightest duties on all articles that will aid in
securing a diversified employment to our people.”

This is, we think, a fairsynopsis of the essay, which is, as
we have intimatod, mainly a historioal resumé of the acts of
commercial greed committed by the English nation, and
which greed, upon the maxim that “all is fair in war,” we
understand Mr, Cooper to counsel us to imitato, at least so
far as will maintain and vindieste “ the political and finaneial
power” of our nation.

It will be seen that Mr. Cooper makes the great mistake of
most old school business men, namely, that paper currency is
the origin of our commercial depression. We think it can
be proved (though we shall not attempt the proof in this
article) that a self regulating paper currency is the best for
all commercial purposes, The trouble has been that instead
of thus being self regnlating—that is, convertible into interest
bearing bonds at will of the holder, and pice rersi—the sup-
ply has been increased or diminished, fitfully, in the interests
of speculation; at one time being abundant, at another scarce,
The demands of trade are not met by such a currency.

The taxation of imports to the highest extent, within the
limits of absolute prohibition, is what is meant by protection,
with the tariff advocates of Mr. Cooper’s school.

It would be well for all who %o fluently propose remedies
for commercial disease by tariff tinkering, to reflect that all
taxation must, of necessity, be laid upon waste or consump-
tion. Production cannot be taxed, because it can shift any
burden of taxation to the shoulders of consnmers. A single
instance will sufice to illustrate. The present internal rev-
enue tax on matches is added by the manufacturer to the
cost of the article, and a profit on the whole is exacted from
consumers, o that the manufacture is really improved Ly
the impost. If the burden should be so great that the manu-
facturer could no longer sell, his stock on hand will begin to
deteriorate.  On this waste he will pay the tax.

This law of political economy is fundamental, It depends
upon the very nature of the relation between buyer and sel-
ler. No attempt to change it can ever succeed. To equalize
taxation among individuals, therefore, implies the equaliza.
tion of waste, or consumption. Those who waste or consume
most will be taxed most by any imposition levied upen the
neceasaries or luxuries of life, This being admitted, it is evi-
dent that it matters nothing whether imported articles be
taxed, or whether domestic products support all the burden
so far as expense of living is concerned. So Jong as the
burden must be borne we may carry it as well on one shoulder
as the other, notwithstanding the outcry that protection im-
plies increased cost of the necessaries of life. But it matters
very much indeed which is taxed, when one has to compete
in the market with the other. In each case the consumer
will pay the tax, but if importations are checked, he con-
sumes home made goods, and thus eéncourages home produc-
tion,

The encourngement of home production means the absence
of the competition of labor living on one plane,with laborliving
on a lower plane of civilization, to which free trade would
inevitably force down the laboring clusces of this country,
As “ commercinl war" exists, the operation of free trade
would be simply to drive the manufacturing populution into
agriculture, at wages approximating those of the English farm
lnborer,

The mistake that production can be taxed leads to other
fallncies, which we will not discuss in this article. The
pamphlet of Mr. Cooper serves a cortain purpose in the
furtherance of the cause of protection, but its inherent weak-
ness, will, we fear, furnigh tho epponents of the doctrine with
a mark for the shafis of satire which will greatly neutralize
its effect, even with those who follow the prestige of a namao
rather than convictions derived from sound premises and
correct logic,

-
SBCIENTIFIC INTELLIGENCE,

OLIVE OIL A8 A PURIFIER OF CARBONIC ACID,

In the manufacture of carbonic neid for mineral waters and
soda fountwmns, In consequence of impurities in the lme.
stone employed for the evolution of the gas, cortain disagroee.
able empyreumatie oils and offensively tasting guses sre apt
o go over; and, unless separated in somoe way, they will im.
part an unplessant flavor to the minernl water, 1o obvinte
this difficulty, B, Pfeiffor suggests saturating pumice stone
with olive oil, and passing the gases through it in the usual

way, The eil absorbs the bad gases, nnd can bo rogenerated
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for subrequent use by heating it to expel the absorbed im
puritics.  After becoming quite impure, it is still saitable
for the manufacture of blacking or for application as & lubri.
cutor. It is said that Mallett employ’s this method to absorh
the hydrocarbon products in his process of obtaining smmo-
nin directly from coal tar. As much of our limestone con-
taing organic matter, which gives a peculinr smell to carbonic
acld made from it, this method of purifying the gas by pass-
ing it through olive oil is worthy of trial. ¥

PRACTICAL USE OF THE CARBONIC ACID RESULTING FROM

FERMENTATION,

The same ingenious inventor has devised & plan for econo-
mizing the waste earbonic neid resulting from the fermonta-
ton of wort, the manufacture of vinegar, from chumpagne
vats, and the like. The fermenting vessols are covered, and,
by means of oxhausters, the air is dovwn off and is found to
contain from twenty to twenty-five per cent earbonie neid.
This can perve for the manufacture of biearbonates, and, if
the gas were to be condensed, could be converted into & mo-
tive power, employed in the manufacturs of sods water, or
used for artificinl refrigeration, At any rmte, there would
appear to bo no reasonnble excuse for wasting so much car.
bonie aeid, 1f somebody would only devise a practicable
plan by which the enormous amount of earbonic neid, pro-
duced by gas burners or exhaled from the lungs of large
nudiences in our churches, theatres, and public halls, could be
drawn off, got out of the way, and devoted to some purpose
more aseful than suffocating nnd poisoning multitudes of
people, he would confer & great boon on mankind, and would
be cordinlly welcome to any remunerstion he could make
out of it. In other words, why cannot somebody devise &
system of ventilation that will be accepted at once as foasi-
ble, and thus put a stop to complaints on this subject ¥

ACTION OF SULPHUROUS ACID ON FHOSPIATES,

B. W. Gerland has been making some important experi-
ments on the action of aqueous sulphurous acid upon phos-
phates, which have developed some points of great practieal
importance, especially in their bearing on the manufacture of
artificial composts and soluble phosphates, He finds that
aqueous sulphurous acid does not, like the strong acids,
wholly decompose the phospliates, but transforms them intp
soluble modifications. The ordinary bone phosphate, ealled
tribasic, is easily soluble in sulphurous acid, and if the solo-
tion be hastily boilad and evaporated in open vessels, a erys-
talline double salt, a mixture of tribasic phosphate with a
sulphite of lime, will separate, This new and remarkable
body is said to be quite permanent, and, in reference to its
uge as a disinfectant and upon farm land, is certainly desery-
ing of especial notice. If we can, by means of sulphurous
acid, decompose the phosphates, we shall avoid the expense
of sulphurie acid, which must first be made from sulphurous
acid, and obtain a product not so difficult to handle, and ca-
pable of a greater variety of uses than the
made in the old way. The author has studied the behavior
of sulphurous acid towards other phosphates, but, as the re-
sults are purely theoretical, we omit them,

PURE OXYGEN FOR INHALATION.

Eliot recommends for the preparation of oxyzen gas, to be
used in medicine, the employment of a mixture of equal
parts of peroxide of bariom and peroxide of lead. By pour-
ing dilute nitric acid upon these salts, there is o violent effer-
vescence and a copious evolution of pure oxygen gas, For
greater gecurity, the gas may be afterwards washed in water,
As very little heat is necessary, the operation can bo por-
formed in any stout bottle, thus dispensing with the usual
retorts,

A MEASURE FOR THE INTENSITY OF LIGHT,

Dr. Vogel proposes nitroprussidiron s a suitable salt for
determining quantitatively the intensity of light. For the
preparation of this reagent, dissolve chemically pure oxide
of iron, best obtained from the oxalate, in hydrochloric acid,
and evaporate nearly to dryness to expel the excess of acid;
and after filtering, ndd an aqueous solution of nitroprussid-
natrium in the proportion of three of the iron to two of the
latter. There is usually a slight precipitate produced by
this mixture, which can be colleoted on a filter; but this
operation must be performed in a dark room. We have now
o liquid excessively sonsitive to the action of sunlight, By
exposing a small quantity of n known specific gravity to the
action of light, a precipitate of Prussian bluo will instantly
begin to fall; and, on redetermining tho specific gravity in
the dark chamber, its decrease will be found to be propor-
tional to the precipitate; and weo have thus the data for mea-
suring the intensity of light. It was found by Dr. Vogel that
that the liguid, exposed for forty-eight hours before a kero.
sene lamp, was not in the least affected, but a piece of mag-
nesinm wire, when burned, immediately produced s precipi-
tate. By canploying o long nstrument gradunted in millime-
ters, it would appenr to bo possible to measure the intensity
of the light by the number of millimeters occupied by the
precipitate, The invention has an important bearing upon
photography,

OZONE TIER,

A correspondent asks if thero is any way by which ozone
can bo preserved dissolved in o lguid. Such a preparation
is rocommended by Dr, Richardson, which, howeyer, i sald
by Bottger not to contain uny ozone, but something equiva-
lent to it, namely, binoxide of hydrogen. By agitating other
in o flask with binoxide of barium, adding gradually per-
feotly pure and very dilute hydrochloric aeid, oceaslonnlly
cooling and subsequently allowing the ether to settle, we
obtain o lquid which has beon recommended as o disinfoct-
ing, bleaching, nud cleansing agent, nnd 4a o test for chromie

nold, which it instantly turns iudigo blue,
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DECEMBER 9, 1871.]

TIMELY SUGGESTIONS.

Bvery Employer should presont his worlkkmen and appren-
tices with u subscription to the SOIENTIFIC AMERICAN for the
coming year,

Every Mechanic and Artisan whose employer does not
tako the ScrextiFic AMERICAN should solicit him to sub.
scribe for 1872,

Now is the Time for old subscribers, whose subseriptions
expire with the year, to renew,

I

Now is the Time for new subscribers to send $8 and com.
mence with the new year,

Now is the Time for forming clubs for the new year,

It will pay uny one to invest $3 for himself, his sons, or
hig workmen, for one yenr's subscription to the Screxmirie
AMERICAN,

It is easy for any one to get ten subscribers at $2:50 ench,
and for his trouble obtain the splendid large steel plate en.
graving, worth $10,

It is easgy for any old subscriber to get a new one to join
in taking the paper. Those who do will receive & bound vol-
ume of the “Secienco Record” for 1872, Seo deseription of
this [work on page 853, SCIENTIFIC AMERICAN, issue of
December 2d.

It is no more trouble to romit §6 for two snbscribers than
$3 for one.

If any mechanie whom you ask to subseribe says he can-
not afford it, tell him he cannot afford not to,

If any one wishes specimens of the paper to examine be-
fore subscribing, tell him to write to the publishers and they
will cheerfully mail them.

If any one wishes an illuminated Calendar for 1872, to
hang in his office or shop, he can haye it sent free on sending
a request to this office,

If handsome illustrated posters and prospectuses are
wanted to asgist in obtaining subscribers, send to the pub-
lishers of this paper.

It is the intention of the publishers of the Scresrrric
AMERICAN to muke the papernext year better and handsomer
than any previous year during the lust quarter century it has
been published.

It is the intention of the publishers to illustrate, by su-
perb engravings, all rew and practical inventions and discoy-
eries that may be developed during the year.

For Prospectus and terms to Clubs see last page.
——

Ax ingenions Frenchman has invented a process for treat-
ing common woods, which makes them of a closer texture,
harder grain, and greater density, and o enables the cheaper
kinds of wood to take a polish. The mode is as follows:
The surface is first planed perfectly smooth, and then rubbed
with diluted nitrous acid.  An ounce and a half of dragons
blood, dissolved in half u pint of spirits of wine,and half an
ounce of earbonate of sods are mixed together and filtered ;
and the liquid is then laid on the wood with a soft brush.
The treatment should be repeated after a short interval, and
the wood will then possess the outward appearance of ma-
hogany. If the polish is not sufficiently brilliant, rabbing
with cold drawn linseed oil will improve it.

-

Mgr. A. A. Low, treasurer of the New York Chamber of
Commerce Chicago fund, acknowledges the receipt thus far
of $006,310.67—nearly a million dollars.

<

You cannot escape from anxiety and labor; they are the

destiny of humanity.

, NEW BOOKS AND PUBLICATIONS,

Tug Sciorricoy MANUAL,  Explaining Marcy’s New Magic
Lantern, and Light; including Magie Lantern Optics,
Experiments, Photographing and Coloring Slides, ote,
By J. L. Marcy, Optician, No, 1340 Chestnut Strect, Phila-
delphin, Pa.

This Hitle work, which may be obtalned of the author, I8 calenlated to
analit thoso who neod (nutruction In the use of the sciopticon or maglc lan.
torn. ‘This Instroment, 1o its fmproved form, affords a means of much
fnatrootion and smusement; and the Aboye work, while n ltself [nteresting
aud Instrootive, will be found un Invalushlo guldo to the use of the most
untertaining apparatus yet invented by opticians,

BremMexTAry Priscrenes o Canpestnry, By Thomas
Tredeold, Revised from the origingl edition, n‘n(l pnrtby
re-wrigton by John Thomas Hurst, London: 1, & I, N,
Spon, 48 Charing Cross, Now York ; 446 Broomo Stroet,

Mr. Tredgold lyod to rovise the wecond odition of his orginal work on

Carpentry; bHut the time that has elapsed alnee his doath has Inoressed the

nunial knowledge upon the strength of materiaty, und haw also glyon birth

o new Inventions and applisuces, which haye mado anothaer reyision tmpor-

atlve, In order to bring the work ap to the lmproyemonia of the tme, The

large sud tncrensing uss of iron, In canneotion with woud i bridge halidlog
and 1o genoral architecture, 16 ono of the adyances made since the second
edition was published. On this sccount, the editor of the prescot odition
has entirely ro-written the chapters on pillars, bridges, and thuber, and has
added sections to the chaptors on coffer dams, scaffolds, ete., besidos mak-
19g such Alteratiops, wherover neoded, as will adapt the work to present

Bseeds, A veory comprebensive work fn 1ts revised form, It supplies s want

long felt, and will, we have no doubt, meel with a largo sale. The carpenter

will find & great varioty of usaful Information 1o the chapters troatiog of the
equality aud distribution of forces, resistance ol thuber, construction of
floors, raofs, domes or copolas, partitions, soatfolds, staglng, aud gantries;

wetlon of for bridges, coffer dams, shoring and strotting
wooden Lridges and viaduaota; Jolots, straps, and other fustonings, timber,
wte. To these chapters are appended twenty-one useful tables, caloulated

10 faciiftate gomputation lu &1} departments o carpentry, aud a coplous

fudex, which reuders every thiug In the book avallable for sasy reference.

Srientific  Dmerican,

The work contalns 517 printed pages, and 18 full page plates, hesides numer *
oun mmallor ongravings throughout tho toxt, 1t s printed In excellont style,
And s handaomely bound in gloth,

ANNALS OF 1iE DupLey Onsenvarony, Vol, IL Albany:

The Argus Compuny, Printors, 1871,

The most Important and Interesting fonburs of this yolume Ia the record
OF the metenrologleal obseryations minde durlm'( n period of five years, irom
1862 Lo 1471, under the suporvision of G. W, Hough, A. M., Director of the
Dudloy Obworvatory. Nothing 11ke suoh o continuons and accurato series
of obweryations for 8o long n perlod has ever befors been published or
mado. In fact, they could not have beon made with soy less perfect and
nutomationlly roglstering and printing Instroment than the * Automatic
Roglastoring and Printing Barometer," (nvonted and perfected by Professor
Hough, and used by him during the perfod named, This Instrument not
only traced s continnous corve of the vorylog hight of the baromotric
column, but so proportionally magnifies thoe fuctuations of the columo that
uven tho smallest variations hbecome apparent.  The Importance of this will
o approcintod when wo siate that frgquont finctuntions of the colamn,
though almost Imperceptible, seem to nlways preceds, lor some thme, the
occurrence of violent disturbances in the atmosphere, and that this fact
hn been discovered by the nse of Mr, Hough's Instrament, In his remarks
upon this point, Professer-Hough pays:

Home years since, we pointed out the Intimate relation existing between
the barometrie disturbance and the wonthor, Wo romarked that this ele-
mont of disturbance wns a botter gulde In prognosticating storms, than the
mere change of barometrle hight. An exsmination of the mean dally snd
mean monthly curyes for barometrle disturbanoe shows that this opinion 1s
founded In nature,

Lt will also bo seen, by an Inspection of the tables exhibiting the mean
dally disturbance, that storms are (MyAriably accompanied with oxcessive
barometric luctuation, In fact, & pretty corroct history of the weather may
bo determined by an examination of this eloment alons; and when taken in
ct:‘onn:-ctluu‘wuh clmnuvn of pressure, It indleates, In o yery marked manner,

16 n I lep
Homa hours previous to the arrlyal of & gront atorm, the ** harometric dis-
turbance " Inereases, amounting, In some onses, Lo seven thimes the change
of pressure In o given Interval of thme, I I8 onr oplnfon that the waves of
{:rcxuurn are propagated in the upper reglons of the stmosphore, some hours
efore thie storm renches any given loeality at the surface of the earth.

The record 18 made for each honr during the five yoars, and the curve of
hourly disturbance, when compared with the weathior record accompoany-
ing, clearly sustains the views expressed by Professor Hough. Disgrams are
glven, showing the mean hourly baromotrie distorbanee, the mean monthly
disturbance, slmultancous barometrle corves at diffarent polnts, mean
hourly veloelty of the wind, mean monthly temperature for nine years, ete.
A most Interesting part of the report I8 thoe nocount of observations at the
time of the total eclipse of the sun In 1869. The book contalng, also, much
other important and interesting mattor pertainiog to the regular work of the
observatory. It i, probably, the most lmportant contribution to meteor-
ological sclence yet publizhed.

A REPORT OF SURGICAL CASES TREATED IN THE ARMY OF
THE UNITED STATES, FROM 1865 10 1871, Washington
Government Printing Office. 1871,

This Is a large quarto with llustrations, the character of which 1s set
forth in {ts title. Its Importance will, however, only be spparent to physi.
cinns and surgeons, who will find i It statistics of great valne, The minute
detalls glven of operations which, & fow years slnce, wore searcely known to
sargery, are especially important s8 guides In tho treatmont of slmilar cases
hereafter. The compiler and editor of the work, George A, Otls, Asalstant
Surgeon U. S. A,, has dont his work with scrupulous ability.

The Thanksgiving Number of Heawrn axn Hoxx, publishied by Orange
Judd & Co., 245 Broadway, New York, is an evidence of the liberality and
good taste whichhave secured for this journal n well deserved popularity and
large circulation. As a famlly papoer, for large and small, It has purity of
tone, originality, and hoanty, to recommend It, while 1t Is odited with Intel
ligent appreciation of what the masses of raral and elty readers ke to rosd.
Its Nlusteations are excellont: In short, wo shall have sufficlently described
cach of 1t fentures when we say they are all, of thelr kind, excellent. The
more such papoers are circulated, the better it will be for the mental and
moral health of the rising generation.

Tre ELEXENTARY Music READER. A Progressive Series of
Lessons, prepared expressly for use in Public Schools.
Book First. By B. Jepson, Instructor of Vocal Music in
the New Haven Pub'ic Schools. New Haven, Conn.:
Charles C. Chatfield & Co., 458 Chapel Street, opposite
Yule College.

We have loog been impressed with the Importance of substituting the
reading of music for the rote singing practiced very generally In publie
schools, The Importance of a knowledge of musical notation, and the power
of reading it with tacility to satisfactory progress in music, needs no argu-
ment. The system of teaching this branch of the art, generally employed In
this country, s, in our opinlon, very detective, its chief fanlt belng the
transposition of the syliables used in solfegglo exerclses, with the transposi-
tion of the scales, Instead of maintalning them, without regard to key, in
one position on the stafl, as in the Italian method. We are sorry to see that,
in Mr. Jepson's work, this error Is retalned—the more so, s it is in all other
respects a capltal book for the fleld It Is Intended to occnpy, glving evidence
that its suthor is a practical and thorough teacher.

Hary Hours witi MopeERN ScrexTists.  Hoxley—Barker—
Stirling—Tyndall. New Haven, Conn.: Charles C.
Chatfield & Co.

This is one of, what the publishers style, the University Sclentific Series
of Publications, designed to place, In a cheap form, the advance thought in
the sclentific world, It contalns the tollowing essays: “On the Physical
Basls of Life"—Professor T. H. Huxley. * Correlation of Physlcal and
Viial Forces''—Professor G. F. Barker, M.D. *“ As Regards Protoplasm—
Reply to Haxley"—James Hutchlson Stirling.  “ On tho Hypothens of Byo.
latlon"—Professor E, D. Cope. Sclentifle Addresses, by Professor John
Tyndall. *Oo the Mothods and Tondencles of Physical lovestigation, “On
Hoxo and Dust,” and * On the Sclontito Use of the Imagination. '

The names of theso celebrated solontists and authors are so well known,
and thelr popalar stylo of discussion Is ko favorably appreciatod, that it s
lardly necessary to say this work possosscs an intoreat and value, second to
no other of ita wize over Issnsd (rom the Awerlean press. [ 16 a mediom
ootavo, plalnly bound, but haudsomely printed, and will meet with an
oxtonsive salo.

SERVING Our GENERATTON, and Gop's GUuiDANCE IN Yourn,
Two Sermons, preached in the College Chapel, Yale
College, by President Woolsey. Now Haven, Conn.;
Charles C. Chatfield & Co,

This In & beautiful Uttle volome, printed on tinted paper, and neatly
bound In cloth,  As the work of ong of our moat celebrated seholars und
divines, it will bo oagorly songht by those who delight In pulplt Hiaratore.

Tur Crivin Exoiseen’s Pooker Boox or MENSURATION
Trigonometry, Surveying, Hydraulios, Hydrostatics, In-
struments and their Adjustments, Strength of Materinls,
Magonry, Principlos of Woaden and Iron Roof and
Biidge Trusses, Stone Bridges and Culverts, Trestles,
Pilloes, Suspension Bridges, Dams, Rallroads, Turnouts,
Turning Platforms, Water Stations, Cost of Earthwork,
Foundations, Retaining Walls, ote., ete,, ete. In addition
to which, ghe Elucidation of Certain Important Prinei.
ples of Construction is Made in s More Simple Manner
than heretofore., By John C, Trautwine, Civil neer,
Philadelphia: Claxten, Remsen & Haffelfinger, S19 and
821 Market street.

The abiove comprebiensive tiile ralloves us of the vecossity of an analysis
of this work, and the name of Its author 1+ o sutficlent guarantee of the yalue
of Its Lents 10 nay engl and hanle. The hook s hound in mo
rocco, with clasp, ln the pockot book style, and Is coplonsly ludexed, Itis
in every way, In matter, style of publication, and blading, worthy of oom
mendation, belog tn Itself & complete compendium of engineering selence,
by the ase Of which much thme and labor cau be saved (o any practical

wechanle.
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Declined, ’
C tions upon the fol o mubjects hang been receloed and ezamined

by the Edditor, but thelr publication i reapectfully declined;

DIMEXSIONS OF Bornyns—J, MeC,
PROTECTION oF Buinpixes vios Fine—R, B, B 2
RATLROAD Accipexte—O, T, F.
Suipe VALveEs.—F, A,
SeiriTvALisM.—J, 1, V,
AgTRONOMICAL Digcoveny.—~L. B, D,
BorLer Exrrosioss,—K, H,
DISEASE AND Dint.—I, H, B.
Mopenrx Suncery.—N, I, W.
Waste or Warer.—H, B, P,
ANSWERSTO CORRESPONDENTS —F. D, C—F, 8, C.—R. V. P,
W.J. W,
QueRrtes.—L. D.—0. S.—R. V, P.~I'. E, L.—W. H. G.
—

Business and  Fersonal.

The Charge for Insertion under thix head (8 One Dollar a Iine. 1S the Notices
exzceed Four Lines, One DoRar and a Half per Line will be charged.

The paper that meets the eye of manufacturers thronghout
tie United States—Boston Balletin, 84 00 s year. Ady ertisements 17e. 5 Hne.
Francis Schleicher,Consulting, Analytical and Man’fz Chemist.
Laboratory, Newark St., bet. Jacksen and Harrlson St. .Box 172, Holhoken.

Makers of pat'd articles send terms to Otis Day, St. Louis, Mo,

A young man speaking Enclish and German. & good dranshts-
man, and practical machinist, desires u positlon in elther capacity, or both,
Best referenco given, address . M., P, 0. Box 4831, New York.

Improved Mode of Graining Wood, pat. July 3, 70, by J. J. Cal-
low, of Cleveland, O., enabling Inexperienced gralners (** without the Jong
required study and practice of herctofore') to produce the most heaatifal
and Natural Gralolog with speed and faclifty. Send st smp for cirenlar.

For Sale—A First Class Engine, 40 Horse Power, two years
Inuse. To be seen working at 102 Attorney Street, New York.

Patent Iron Rim Moulders Riddles and Sieves. Send for
Circular. Horton & Mable, Peekskill, N. Y.

3 Hydraulic Presses for sale on reasonable terms. Apply to
Whitneyville Armory, Conn.

Metallic Molding Letters, for Pattern Makers to put on pat
terns of Castings, all sizes, cte. H. W. Kunight, Seneca Falls, N, Y.

The Pew Hat Rack. State and County Rights. E. S. Blake,
Plttsburgh, Pa.

The best and cheapest Self Oilers are manufactured by Hol-
land & Cody, § Gold Street, New York. Send for price lxt,

Tested Machinery Oils—Kelley’s Patent Sperm 0il, $1 gallon ;
Engine Ol1, & cty. ; Filtered Rock Lubribating Ofl, 3 ets. Send for cer-
tificates. 116 Maiden Lane, N. Y.

Use Soluble Glass for fireproofing Wooden Pavements, Shan.
tles, R, R. Bridges—also as common hardenlng Mortar and Cements, makes
most durable Stave and Foundry Putty, lron Cement. Appls to L. & J.
W. Feuchtwanger, Chemlists, 35 Cedar street, New York.

Portable Farm Engines, new and beautiful design, mounted
on Springs. Compact, light, and eficlent. Send for descriptive circular,
Manstield Machine Works, Mansfeld, Onlo.

For the best 15 inch Eng. Lathes, Bench Lathes, or Friction
Pualleys, address John R. Abbe, P. 0. Box. 345, Providence, R. L

Kelley’s Chemical Metallic Paints, $1, $1-50, 83 per gallon
mixed ready for use. Send for cards of colors, &c., 116 Maiden Lane,N. Y

Stencil Tools & Steel Lottors. J.C.Hilton,66 W.Lake st.Chieago,

Taft's Portable Hot Air Vapor and Shower Bathing Apparatus
Addross Portable Bath Co., Sag Rarbor, N.Y. Send for Circular,

Shoe Peg Machinery. Address A. Gauntt, Chagrin Fall, Ohio .

Builder's Seaffold—Patent for Sale—For further particulars,
address Redick & Kunkle, Butler. O.

For Steam Fire Engines, nddress R. J. Gounld, Newark, N. J.
Kelloy's Pat.Petroleum Linseed 0il 50¢, gal. 116 Maiden Lane.
Turkey Boxwood pieces for Sale, suitable for engravers and
tancy turners’ use.  Addross Stepheas & Co., Riverton. Conn.
All kinds of Presses and Dies. Bliss & Williams, successors
10 Mays & Ilisa, 118 10 122 Plymouth St., Brooklyn, Sond for Catalogue.
The bosy lubricating ofl in the world is Winter pressed Sperm,
Sold 10 bottles, oans, wud barrels, by Wen. F. Nye, Now Bodford; Muss,
Brown's Conlyard Quurry & Contractors’ Apparatus for hoisting
andconveylug material by tron cable. W.D Audrews & Bro 1) Water st oy

Presses, Dies, and Tinners' Tools, Conor & Mays, lats
181188, 4 to 8 Watur at., opposite Fulton Ferry, Brooklyn, N, ¥,

Over 1,000 Tanners, Paper-makers, Contractors, &, use the
Pumps of Heald, Sisco & Co.  Sow advertissment, i

.,;.”!“?in' li':»'. 4&2’ '
A b Iy .i‘ ‘

For Solid Wrought-iron Beams, eto., soo

dross Union Lron Milly, Piteshareh, Pa., for |
Mining, Wrocking, Pumping, Drainage,
ury, (OF ale OF rent. Sep wvommw ;
Tmproved Foot Lathes, Hand Planers, eto,

thiwpapor hss one of them.  Selling
Kurape, ate, Carslogne free. N. B,

To Ascortaln whore there o o domand for ae
ory, mochani turers' supy any
Anles, ar manumstarens' supplies, ,&

Unltod Statox o Boston Commuralat
Chard & Howo's oils, of 134 Md'n Lane,

Glynn's AntiIncrustator for Steam .

vouttve. No foaming, and does not a4 X
::uuu ¢ mut‘:ﬂmm York.
The Greenleaf Grate Bar saves fuel and In

tha ordlnary bar. Adires Greealoaf Machlne
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et twenty-flve years (o the prociriig of Lnunn
More than 8000 [nventors have avall
Qa | 0 procaring patsais, and many millions ol
: ‘ mm spocifioations and elatine they
waralnst foreignaers | satjocts ol all coun.
ulﬂ- a clirens.

Can I Obtaln n Patont )

avery lettor, dosoribing some Invention
Answer oan only bo had by presentiog
A PALIRE 10 the Cammimionor of Patonts.  An
Dirwwinis, Poltion, Ont, and il Bposifion:
@ AN formalitlse st also be obsorvsd, The
T ANLS businoss Blmself aro gonorally wittout
and dolay, he s oxaally gind 1o seok the ald
noed m anid hive all the waork dobe over
Plan 8 1o saliolt proper sdyice st the boginnlog. 1€ the
are honorabila men, the inventor may safely confide his

will mm the fmprovement (s probably pat-

Wiloh one inventor naturally ssks snothor, who hins hind
h obtAllng patonts.  TE8 aBswor gonorally 1e s follows,

[ model, not aver » fool In any dlmension—amnller If pos.
il sondl by express, propalil, addressod to MUNN & Oo., 37 Park Row
Roxethur with  doscription of 1tx operation and merits.  On ro
reof, Shey will examine the tavention earafully, and adyise you as to
L froe of oharge.  Or, If yon have not tme, or the meaos at
¢ o good a pen and ihk sketeh of the fm-
ax possidble, and by mall. An a4 to the prospect of &
‘will bo recetved, naually, by rotarn of mall. It Is sometlmes best to
wearch made at the Pateat OfMoe; such & measure often saves tho cost

Preliminary Examination, .

umwhm sl soarol, ke out a writton deseription of the nven-
~ tion,in your own words, And a pencll, or pon and Lok, sketoh, Sond these,
with the fee of 83, by mall, addrossod to Muxx & Co, ¥ Park Row, and 1a
hmm will receive an acknowledgment thoreol, followed by n writ-

In regand to the patentablility of yonr improvemont. ‘This special
search Is made with great oare. smong the models and patenta at Washing-
ton, to sscertaln whother the Improvement presented s patentable,

Cavents,

Persons desiring to file » cavesat can have the papers prepared (n the short-
st time, by sending a sketch and desoription of the invention. The Govern-
ment toe for a cavoat is §10. A pamphlet of advice regarding applications
for patents and caveats Is furnished gratls, on application by mall, Address
Muxx & Co.,. 7 Park Row, New York.

To Make an Application for a Fatent,

‘The applicant for a patent shonld farnish a model of his Invention, I sus-
ceptinle ol one, although sometimes it may bo dispensed with or, If the in-
wention be a chemical prodaction, he must furnish samples of the Ingredionts
of which his composition consists. These abonld be securely packed, the
investor's name marked on them, and seut by oxpress, prepald.  Small mod-
©ls, from a distance, can often be sent cheaper by mall. The safest way to
remit monay 18 by o draft, or postal order, on New York, payable to the or-
der of Mouxx & Co, Persons who live in remote parts of the country can
usually purchase drafts from thelr merchants on thelr New York corres-
pondents.

Re-issues.,

A re-laue s granted to the original patentee, his helrs, or the assignees of
the entire intorest; when, by reason of an Insufliclont or defective specifica-
tion, the original pateat Is Invalld, provided the error has arisen from inad-
vertence, sccident, or mistake, without any frandalent or deceptive Inten-
ton.

A pstentee may, st his option, have In his refssue s separate patent for
each distinet part of the lavention comprehended In his original application.
by paying the roquired fee In each case, and complying with the other re-
quirements of the law, as o original applications. Address Moxx & Co.
37 Park Row, for full particulars.

Trademarks,

Auny person or firm domiciled In the United States, or any firm or corpora-
tion residing In any foreign country where simflar privileges are extended
10 citizens of the United States, may register thelr designs and obtaln pro-
tection. This Is very important to manofactarers in this country, and equal-
Iy %0 10 foreigners. For full particulars address Muxx & Co., 37 Park Row,
New York.

Design Patents,

Farelgn 4 s and ¢ ors, who send goods to this country, may
Secure patents here upon thelr new patterns, and thus prevent others from
fabricating or selling the same goods Ia this markes.

A patent for & dosign may be graated to any person, whether citizen or
alles, tor any new and original deslgn for s manufactare, bust, statue, alto-
relievo, or bas relief; any new and original design for the printing of wool-
en, slk, cotton, or other fabrics; sny new and original Impression, orna-
ment, pattern, print, or pleture, to be printed, painted, cast, or otherwise
placed on or worked Into any article of manufacture.

Design patents are equally as important 1o citizens as to foreigners. For
full particulars sead for pamphiet to Musx & Co., 37 Park Row, Xew York.

Rejected Canes,
Eejected casex, or defective papers, remodeled for parties who have made

spplicationa for themselvos, or through other agents. Terms moderate.
Address Moxy & Co., stating particalars,

European Patents,

Muxy & Co, have sollcited a larger number ot European Patents thao
Aoy other agency. They have ageats located st Loudon, Parts, Brussels,
‘Berlin, and other chief citfes. A pamphlot pertalulng o foreign patents
uad the cont of procuring pateats in all countries, sent froe.

Moxx & Co, will be happy to see inventors in person, at thelr ofice, or 1o
sdvise them by letter, In all cases, they may expect an Aones opinion. For
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Recent Dmeriean and Loreign Latents.

Under tAis Aeoting 1o sAall pubdah weskly notes of some af the more promw-
nend Aoine and foragn patents.

Morn Puooy Doxus, —Raphael M, Seldis, of New York elty, assignor to
Jason Orane, of MoomAeld, N, J, < This Invention provides boxes, packages,
wranks, and simtlar reoeptacios with an Innor Hnlhg, whoereby moths will be
effectunlly exeluded, snd the consequent destruction of the contonts preven
tod, The lnvention connists In applying s conting of thin gutta perolin tothe
ney alde of evoery saol rocoptacle,  This not only makes the same pravtic.
ally alrtlght, to prevent dust and othoer tmpuritios from entering, but is alsg
Lafurlons to woths, ms, by (s pecullar odor and exthiniations, it i« clalmed to
Aestroy them,

Maouine ron Tuneapixe Borrs, —Charles Sohnelder, of Sewark, N, J,—
This bs a serewentting ehuck whial ean bo convenlently opeted apart after
o sorew thiread has boen cut, to enable the removal of the Anlshed scrow or
bolt without nocessitating the ordinary tedious process of unscrowing. The
inv n King the chuek In sections, which are pivotsd (o
slidiog pink o sach » mannor that they can be moved forwand, and swung
apart oonvenlontly atter asorew has boon outy wherohy considerable time
10 the cutbing of bults and sorews s galood, and the exponse of thelr manu-
Moture consequently roduaced,

Nraokixa Boxes, ~Thomas R. Slnolaire, of New York elty, ~This box
may e stampod feom a siogle ploce of tn or other sheot metal, or made of
pleves soldered togethor, as may bo deemed sdvisabile or canvenlent by the
manufacturer, Instoad of making the sides of the box perpendicular with
the bottom, and thoreby loaving a sharp corner to rotaln a large portion of
the Biscking, wa Is the case with the biscking hoxes In use, the
aldos are placed on a level, leaving an angle still, but an angle so obtuse that
ho brush readily reachies tho last particlo of blacking In the corners. This
formation is ¢lalmed to not only save at least ten per cent of the b‘nckln;.
bul to save the brosh from (njury sastalned (o forelng It Into a sharp corner
and agninst the sharp edge of the box, besides & great deal of trouble and
AUNOYADCo 1o the user.

Proreuuiseg Power. —~Nathaolel B, Baldwln, of Chicago, IL—This 18 an
Improved apparatos for drawing plows, wagons, reapers, mowers, and other
mnehines, and for propelling thrashors and other stationary machinery, It
18 o four wheelod traction engloe, the driving wheels of which are turned by
plvoted levers notunting pawls which engage with ratehots.

Arranarus yor Fororxe Liquips.—Mancella E. Ogden, of New York
olty. ~This Invention has for fts object to furnish a slmple, conyenlent, and
effective apparatus for foreing beer, ale, or other lquids out of thelr casks
by atmospheric and hydranlic pressure. It conalsts in a combination of a
tank with aslide and with pipes and valves, a plvoted lever, connecting rod,
welghted lover, catch, beat arm, sliding rod, rod, plpe and stop ‘cock pro-
vided with valve and stop cock, and an alr tank provided with stop cocks,
the whole belng constructed In & peculisr manner, the nature of which pre-
cludes detalled doscription in this place.

TrLronarn INsvLaTORs. —George W.Kidwell, of Elwood, Tnd. —~The insa.
1ator ismado of glass or other good non.conductor and Is divided longitndl-
nally Into two or more parts, and {8 made tubular for recelving the tole-
graph wire. Thero s a groove around the Insulator, by means of which the
Insulator s secnred In the block by a pin. There is a hollow cavity In the
fiat alde of one of the parts of the Insulator, and a round projection on the
other part which fits lnto the cavity. “This is simply for holding thé parts of
the insulator In place, and 40 ald In adjusiing It in the block. There is a slot
In the block communieating with the tnsulator hole. This slot allows the
telegraph wire to be stipped into the hole In the block ; the parts of the In-
sulator are then applied to the wire, thus enclosing it, and thea slipped into
the block on the pole, where the Insulator is secured by a pin. By this mode
of applying an Insulator to the wire, It Is d wuch v tume Is
saved In patting up and repaliring the wires, and the cost of the Insalators Is
greatly reduced.

Atz ReoisTeEns. —Edward A. Tuttle, of Brooklyn, N, Y.—This Invention
relates to improvements in the registers used for regulating the passage of
alr; and it consists In a combination with the slats of a spring or springs In
such a manner as to retain them in any position as may be required for con-
trolling the passage of the alr. By the employment of these springs, an elas-
ticity s imparted to the sapport of the slats by which they are adapted to
recelve slats of different lengths, which is desirable, because they often vary
in length, though made from the same patiern; but care will be taken to
have the slats for each register as nearly the same length as possidble. The
sald spring plates also afford a means for compensating for variations in the
thickness of the sides of the frames commonly supporting the journals, which
also often occur in casting, thereby obviating the necessity of fitting thewm,
a5 they have had to be heretotore. The sald arrangement Is highly desirable
over registers of rallroad cars, to prevent them from rattling, as well as to
hold them from turning.

Drromixo Prow.—Henry D. Willlams, Falrview, lowa.—The construction
of this plow enables the draw bar to be so adjusted as 1o draw the machine
forward In & stralght line, or to cause It to wove to the right or left to pam
obstructions, or change the direction of the ditch without its being neces-
sary to change the position of the capstan for that purpose. While the na-
ture of the invention precludes s more detafled description of parts, we
may say something further relative to the merits of the fuvention. It ap-
pears to us to be well adapted to the purpose, In that it can be made as
strong and durable as may be desired, there belng no complications intro-
duced likely to get out of repalr.  The draft straln upon the cutters Is sup-
ported and the whole machine bound together by a metallic strap or band.
The mold board Is so elongated as to act with eficiency in throwing out the
carth to the proper distance from the ditch. A shoe gages the depth of the
cutting, the whole forming a very compact, solld and ¢aslly manipulated tm-
plement.

MECHANICAL MovEMENT. —Willlam F. Jones, of Easton, Kansas. —This in-
vention relates to & new and useful improvemen, in & mechanieal apparatus
for imparting power and motion by means of horse or other motive power
applied thereto for operating tools or machinery. A driving face wheel Is
made to revolve on a horizontal arm of a vertical stand. A splder, consist-
ing of four, more or less, tubulsr arms, is attached to the stand. Pinlon
wheels, with which the driving gear eel meshes, are employed, equidis.
tant from each other on the face of the wheel. A shaft passes entirely
through tho spider. One of the pinlons may bo mado fast on this shaft, so
that the shaft will revolve, and the other pinion may be loose and revolve
on the shaft. Iu the former case motion may be taken from the end of the
shaft; but in ease one or both of the pinlons revolve on this shaft, they may
havo a socket hub, or center, 8o constructed as to couple and impart power
and motion to other mechanism or tools for any purpose which may be re-
quired, Motlonsin reverse directions may be oblalned either for convey-
ing power and motion, or turning augers, drills, or other tools. The pin-
lons, one or more, may have socket hubs for the introduction of coupling-
bars or Lools, as may be desired. s

Bee Hive.—Sandy 8. Collins and Hiram Senseman, of Tremont, Ohlo.—
This tmprovement provides a double bottom to hives for the reception of
the droppings of the bees, and, by a peculiar device, to serve as a moth
trap, Other features are the strengthening of the comb frames, provision
for the veutilation of the hive, for the protection to the bees while Inserting
tho comb frames, for the convenlent Inspection of the honey boxes, pre.
vention of damp in the hives, cte,, cle.

AXIMAL Toar.~Nathan §. Howell, of Taslstin, Oregon.~This Inveation
conalsts In the arrangement of s trap having two pivoled toothed Jaws,
which cateh and hold the animals by thelr bodles, the laws helng actusted

11ke the Jaws of the ordinary douhble steel trap.
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ELRornio LaviNe vou Saees. —BHdwin llolllm. of anrl. N.Y. and
Henry €, Roome, of Jarssy Olty, N, J.<This fnvention rolates (o an In:
proved method of applylng eleotrio alarm Apparatas (o safes, vaults, and
othr struoturos, with the view to greater offolenoy of setion and simplor
modo of applioation, The mathod hevatofors amployod hine boan to apply &
Unlng conneoted with the oleetels apparatas directly to the Inslde of the safe
or yanlte,  Whonever such a safe or yault s attackod by barglams 1¢ s ine
Jured ar destroyod before the lining Is renched and the alarm given, To
remedy this defoect the Inventor bullds, around the structare to be
an extarfor oase, to which a Holog, which may consist elther of metallie
Mheets or anetwork of wires, Is appliod, and which constitutes an extarior
electrical burglar proof safe of tsolf, 3o that If any attempt be mado to
enter by cutting, drilling, or breaking through, an alarm will be sounded
before the structure guarded In itself renchiod,

ArFARLTUS FOon FILrenixo LIQuios, ~Thomas i, Sinclalre, of Kew York
elty.Tho ohject of thin luvention I to overcome sommn diMenities whleh
hnvo hoon met with In the use of the fltering apparaton for which lofters
patent of the United States wore granted to the same lnventor, dated Aprit
97, 1800, and July 0, 1860, It conslata In & portorated tule or roeeiver within
tho Ntering yesael, of conteal or other form, connected with the hottom of
the vessel and extending npward therafrom, consiating of perforated motal,
wire gauze, and toxtile or fibrous muaterial, or thelr equivalents, the same
bislng snrronnded by the charcoal or Altering material. The fitering vessel
may b of nny snltable size and form, provided with a conloat or oval top or
COVOr, With s ring or eyo for lfting and handling thosame. A flangs is formed
around the rim of the vessel. The cover I so securely confined to the vessel
ly holts, that the connection will allow Hqnids to be fltered ander pressure.
The Altering vessol 1s Nlled, or noarly Alled, with charcoal or other fAltering
matorial for elarifying and purifying llgaids. Charcosl s asually employed.
In Nitering undor presstre on the old plan, or withont an Intarior | perforated
recalving tube or Its equivalent, more or less of the liquid, It has been found,
will forco Its way betwoen the charconl and thiosldoof the vessel, orw
chrnueln in thp conl iteelf, nnd will conauquantly o but partially fltered or
clarified, thas rondering the whole operation Imperfeat snd nnsa
Iy the lntroduction of the recefying tabo all tha lguid I compelled to m
and to bo rogularly distributed through the hody of the fltering matorial.
and Into the perforated tube throtgh the coverings thereof, by which opers.
ton all the llquid is thoroughly fltered and purifed.

Hoxey Boxes ror Bee Hives, —Ellery Chnonlog Lewls, ot Glasgow, Mo~
This lnvention hias for Its object to Improve the construction of honey boxes
#0 a8 botter to adapt them for use,both in connection with the hives and in
sendlog the honey to market; and It conslsta In a constraction of the boxes
wherohy any box of the serles may be removed without distarbing the other
hoxes, and ruplaced by a new box; or the honey may be removed and the
same box put back In 1ts place, Hexagonal honey boxes are made with
slots In tholr lower aldes and with slots In thelr upper sides to adapt l.hun
for use In connection with ench other and with a bee hive. The hi
hoxes aro made with thelr lower sides movable and secured to the ends of
uld' boxes. The boxes are provided with croms slots formed In the upper
angle.

PnipLe Brrs.—Albert Vananken, of Ludlowville, N. Y.—This invention
relates to hollow bridie bits, perforated Lo allow a melted substance to ex-
ude therethrough. The mouth plece s made hollow to recelve the medi-
cine, and has a number of small perforations mawmmw
which the dissolved medicine or the vapor of the medicine may escape lnto

the horse's mouth, The mouth plece fs plugged by metallic serew plugs
which carry the rings.

Lrxx Jorxrs von WATon Cuarxs, —Charles B, chlrpeutor.omorth Brattle-
borough, Mass.—This Invention has for its object to farnish an improved
Jolnt for connecting the links of watch chalns, watch guards, etc. It con-
slats (n a Joint formed by combining two rings with each other and with the
end of the adjacent links, which construction gives the necessary Sexibility
to the chain and produces a chaln stroog, durable, and substantial, and, at
the same time, neat and elegant In appearance.

AGRIOULTURAL BorLxe. —John Murdock, of South Carver, Mass.—This
improvement In boller furnaces consista In combining therewith s damper
for direct draught, whereln the heat is carried completely around the kettie
in ono united flue. The advantage of the Improvement is that the damper
Is enabled to give s much larger opening where the upper poﬂluo(li
kettle becomes heated, while openlag directly into the smoke pipe; and
closing the flue around the kettle, all clreulation is effectually arrested, By
the arrangement of discharge orifice and damper a direct dnuilhm
to the furnace In startinga fire.  The heat may be regulated s may bo re-
quired by the contents of the boller, as damage Is frequently caused by al-
lowing the full heat of the furnace to pass up around the bhofler when the
bolllng i nearly or quite completed.

Arrie ConEr.—Stephen C. Colllns, of Oregon, Mo.—This invention re-
Iates to & new, simple tool for coriang apples, consisting only of a handle
and a trough shaped conical cutting dblade, which is adapted to core apples
of larger or smaller size.

Brosteap Fastesives.—Thomas W. Moore, of New York city, asslignor
to Frances N. Moore, of same place.—The object of this invention is to fur-
nish a cheap, strong, and durabdle bed fastening. It consists fn a flanged me-
tallic angular tenon hed to the bed rall In combination with an
angular mortise in the bedpost, the construction and arrangement of the
tenon, the holding flanges entirely upon one side of the tenon, and the
bearing surface of the wood entirely on one side of the mortise, thus making
the fastening secure and durable. The mortise in the post is made by horing
a round hole, Inclining Inward, and then cutting a slot to it from the outside
10 fit the plate of the tenon so as to leave the bearing sarface all on one side
of the siot.

Mrsto STAND. —Willard C. James, of Flalersville, N. H.—This iaveation

relates to improy inmusic ds;and it blnowlm
ment of the rack and legs for belag Inclosed in a tad pp
to be ased as & walking cane, 50 that it may be more nln.runud from

place Lo place than the ordinary racks,

SrEAX GovERNOR.—Goorge W. Clark, of Councll Bluffs, Iowa.—This In-
vention In the application to the ordinary governor of a welght, 1o
be moved towards or from the fulcram as a reinforcement to the balls to
assist In moving the valve, and apparatus for shifting the welght, sald appa-.
ratus belng actuated in one direction by the steam and in the other by
gravity or a spring, to move the ball one way as the pressure increases, and
tho other way as It falls. We would be glad to describe more at length
this Ingenions device, but we could not make Its action clear without the
ald of engravings. We judge it constitntes a very sensitive goversor with.
out much complication.

Warzs Meren. —Camille Campeaax, New York city.—This uvention re-
Iates to a new Instrument for measuring the quantity of water or other
fluld passing through it and recording the Iw-unnul thus taken. The
iny in a now arrang tof parts, w ¥y o float is d
1o alternately open and shut a valve and impart Inumm.eul rotation to &
recording gear. The nature of the device precludes detalled description in
this place.

Cony PLANTEER.—Bendlx Ingebrigtson, of Cambridge, Wis.—This lnven
tlon relates solely to certaln Improvements in the dropplag gear of corn
planters, whereby the seed Is doposited Lo the drills or hill formed by mark.
ers in an accarate and uniform manner.

RergiorniTor.—James W. Fisher, of Islip, N, Y.—This iavention has for
1ta object to furnish an tmproved refrigerator which shall be simple in con-
struction, conven'ent {n use, and at the same thme SIrong, durable, and nqt
lable to got out of order; and It conalats in the construction and arrange-
ment of various parts which cannot be described withoat diagrams, but
which together form s very convenlent and neat desiga for the purposs in.
tended,

FASTENING POB WINDOW BLINXDA. —Isanc Amos, Belalr, Md. —This inven:
ton consists 1n a pecaliar construction of pintle for the lower hinge of a
blind, whereby the bllad s locked and unlocked by aliding the sald pintle
up and down. The blinds may also ho swung open or closed by ald of the

device,




TR

.

Ak

DECEMBER g, 1871.)

BALAXORD VALvE von STRAN
Ham A, Hempstond, Souty Cov
piate coverlng o wiide

T ——
I’.xmmf.——!mvhl W. Huntington and wii-
et N|\ll‘)'. Conn, —This Invontion conwists In o
© having a vertlonl exhaust diuehnrgs opent

n,
through it, which plate, also having an openiog for the exhaust, II: prflvhlc:

::‘::.:::::::T..ril:.:::ﬁ:::mmn" up Into another eylinder in the top of the
., & Kteam tight, whieh eylinde
of the down pressure upon a portion of G e
the plate nearly ns | |
der the plato open to the atmospliore, il ss
B0 that thore I8 onl g
derating downward prosnre morel : (it ol e
Ny MY samolent to keep the joint of
WIth the top of tho valve tight. Ax b
. Wik eylinder on the watd plate Ix Hak
bind inthe eylinder of the stoam chox Slobs sy
host, In whioh 1t must it ste Ught;
thus not always rest on the valve with o e g
aficlont pressure, a bar or rod s ap-
plled lo:il. having n alight forward and backward motlon to oselllate n‘l,d
plate and prevent It from sticking In the eylinder of the valve chest,

Brx Hive.—Martin R, Sanders, Cambria Township, Pa,~Thia hive s of
8 rectangular form, and provided with a hinged bottom having supports or
feet and a slde door, with a removable Klums pancl, 10 permit ensy and safo
Inspoection of tho oporations of the bhees At all times.  Vontllating apertures
aro formed In the bottom and sldo of the hlve, respectively, and closed b
pivoted buttons, which are Impoerforato at one end snd pru\-'mml v.vllh vlr{'
ganze In the perforation of the other. The ganze affords yentilation, while
proventipg entrance of vermin Into the hive. The door for closing lh; muin
bee entrance Is attached to the side of tho hive by screws working in uloin
and notches are formed in the side of the slots to adapt the door 1o be -up-‘
ported on the screws, The lower odge of the hive 18 bevoled, to allow the
bees to work all around the edge, and leave no spaco for worms or other
yoermin to find a lodgment, The door 18 provided with vertionl grooves in
1ts slde edges corresponding to beads on the hive. Thas u porfectly vermin
proorjoint I« formed, as well as one ealeulated to keop out molsture, eto
The comb framoes have'a bottom bar and transyerse middle bar, to .(om.:
supports for the comb, 5o that it will not be lable to break down when be-
Ing removed or transported from place to place. They are supported at the
back of the hive on fixed cleats or bars, Atting In notches, and at the front
by wire hooks. Drawaors for surplus haney are arranged to slide Into the
upper compartments of the bive, nnd provided with removablo wlnss fronts.
‘When It §s deslrod to remove one of the hoxes, 1t Is only nocessary to opon
tho glass front, and thus allow the cold alr to pass In, which has the offect of
Immediately drlying the bees into the lower part of the hive. Similarly, by
removing the glass panel of the door, the bees will be forced Into the boxes,
and the comb frames may be manipalated with safety. The door Is made

in two parts—the upper to close the box, and the lower to close the comb
trame compartment.

BorrLe Storren. —Woendell Wright, of Phantels, Now York,—The object
of this Invention In to provide & stoppor for bottles, Jars, Jugs, oto,, which
may be Inserted and withdrawn an Indefinite number of times without Injurye
and which shall be homogeneous In Its toxture, and uniform as regards its
elasticity. It conslsts in making the stopper of a block of wood, provided
With a deep annular groove, by which the euter bearing surface of the stop-
per forms a ring, more or less elastic and flexible, according to Its thickness
and the nature of the wood. These stoppers are very cheaply made, and
it is claimed, may be used over and over agaln withont the least injury,
besides belng superlor as stoppers to the ordinary corks used for that pur-
pose.

P1sTox PACKING. ~Herschel P. MoUarroll, of Pittsburgh, Pa.—This Inven-
tion relates to the use of a continuously self acting expansion spring within
the ordinary packing spring of a steam engine or pump piston, and to s new
arrangement of interjor steady pins. One of the heads has a projecting ring,
against which the other head rests. Between this ring and the packing
spring is Interposed a coiled spring, which bears with constant pressure
agalnst the packing spring, and counteracts the contracting efforts of the
same. The power of the springs will always be balanced, for the latter be-
comes weaker a8 the former I8 enlarged, and consequently also weakened.
In this manner an equal pressure on all points of the packing spring Is sus-
tmned. To the inner side of the ring I8 secured a serfes of springs, which
are by Jointed loks d with radial steady pins. These plns fit
through the ring, and bear, by the power of the springs, agalnst the loner
face of the colled apring. The plus serve to steady the colled spring and
make It act unitormly against the packing spring.

BELL PULL. —Amos L. Swan, of Cherry Valley, N, Y.—Thig Invention re-
lates to & new arrangement of levers constituting a bell pull; snd has for its
object, by the Improved combination, to Insure reliable action under o short
motion of the pull. By pulling on the knob, levers will be swung so0 as to
earry another lever down, and cause It to pull on the wire that leads to the
bell. A short motion of the knob will suflice to produce a complete swing
of the latter lever, and insure the deslred disturbance of bell or stroke of
clapper. On belng let go, the knob will, by the power of a spring, be drawn
In again and all parts brought back to thelr normal position.

CoxsTRUCTION OF ARcHES.—Frank Alslp, of North MeGrogor, lowa.—Thls
{nyention relates to an important Improvement in brick arches, whereby
such articles are made to sustaln & groater weight, and are more darable
than when bullt In the ordinary manoer. It consists in a bearer of metal or
other suitable material, supported on the cap plece of the column, and In o
cross plece, by which arrsngement the wall Is sustalned by the bearer and
column, and the arches are relleved of e greater portion of 1ts welght. The
caps may be made In proportion to the size of tho column, as the arches
may be made much Hghter, while the throst of the arches s much dimin-
Ished.

Crons Dasoek. —Willlam C. Broyhill and Willlam D, Sperry, of Tremont,
111.—This Invention hus for its object to provide farmers and dalrymon with
an improved churn dasher, which shall be eapable of completing the opera-
tion of churning more quickly, and also better adapted for use In gathering
e butter than others of its class. To this end the under side of the radial dash.
or blades aro grooved, made of wolge form in cross section, and set atan in-
clination of about thirty degroes Lo a vortioal rotating shaft, The agitation
produced by the revolving oftho ahaft, thus bladed, in the cream soon breaks
the globules of butter and completes the process of churnlog, Tn churning
the dasher §s turnod 80 a8 to ralse the croam. In gathering the butter, after
the process of churniog is completed, the dash s turnod In the opposite
ey 1 Connecticut. Th'a griping

—~James Stratton, of New Haven, necticut, -
lclv':::ll’::::'lpo tongs, instead of having & steel faoe made fast to the short
Jnw, aa now practioed, has a elrenlar plate or diak, (preforably of steol)
attioiod 1o the bottoin of Jaw, so that It onnnot eRcape thorefrom or clinnge
{ta relative porltion to the apper Jaw ¢ but, alko, ko that 1L cin moye on 1t

(] conter, and thus Inunlly presont & varying surface for wour. In
a ur.llu whols of the belt of contact surfuce noar tho edge will woar
::l;:‘:"ﬂhlr. Tho top surface 1e then wimply groand down to aplano faeo,
and this is performed agaln and agaln antil the whole circular plate or disk
1% worn out and utilized. b

Maouxg yon Currixag Boor Axn Buon CounTrns, ~Sylvanus G, P ¥y

Scientific  mevican.

LAYING Trues, —Manly A. Buroham, of New York clty, saslgnor to him-
Hlf and Toblas Xew, of same place, has patented o now and usefal Improve-
ment In Iaylog tile. This improvement, In laying tile In vestibules, halls,
and other apartments, conslsts In the use of a continuous stone bed or floor
above the foundation and * gage mortar,” which prevents the tile from belog
Affected by the shrinking, swolling, and warplng of the wood foundation
bonoath, This tile Nooring In supported, first, by the foundation thnbors or
JOIsty, which rost in the walls of the bullding. On those tmbers » flooring
arbonrds or planks 18 placed.  To prevent warplng the wood floor s made
of unrrow pleces, placed ko that they may swell without grow ding each othor.
A layer of gaged mortar rests upon the floor, upon which the tile floor s
usunlly placed. This layer of mortar (as tile foors are ordinarily 1ald) Is
more or less distarbed by the swelling and warping of the wood floor beneath,
and, ns a natural consequonce, the tile becomes loosened and uneven, and
frequent repairs are nocessary, As a remedy for theso very serlous evils, #
continuous floor, composed of marble slabs or of stone (elther natural or
artifiolal) s embedded 1o the gaged mortar. Upon this stone foor & layer
of plaster of Parls or other sultable coment 1s spread wufliolently thick to
form a lovel surface. Upon thix the tie floor s Inld, the tile being bedded
down o that the upper surface will present a perfectly level plane. The tile
floorsupported In this manner will not be affocted by the swelling, shrink-
Ing, or warping of the wood beneath, The pleces of tile are cemented to
the stone floor; and the adheslon of the stone floor to the gaged mortar In
which It I embedded heing porfoct, It 1s claimed all objection to the foors
Inld above wood supports In obviated. By the use of the stone floor, & per-
manent sldewalk or an aren may be lald out of doors as well as indoors,

Hannow,—Elal 8. Herrlngton, of Emmett, Ohlo.—This invention hias for
1ts object to furnish an improved machine for harrowing the ground, break.
Ing up the lumps and clods and leveling off the ground, leaving It light,
Amooth, and level; the harrow frame Is made triangular (o form and in two
equal parts, which are hinged to each other at the forward and rear parts of
the central short longitudinal or line bars by double Jolnted hinges, This
consirnction enables the two parts of the frame to be turned Into & vertical
position, #o that It may be drawn upon the central bars when passing from
place to place, or whenever It (s desired that the harrow shibuld not operate
upon the ground. Tho harrow teeth are attached to the frame In the ordl
DArY manner, except that the two teeth attactod to the rear parts of the
central or line bars are made longer than the other teeth, to take a firmer
hold upon the ground. A box, open upon its upper slde, has its ends In.
clined, o that it may At Iuto the space between the rear parts of the Inclined
or outer side bars of the triangular frame. Tothe forward parts of the ends
ofthis box are pivoted the ends of a ball, the middle part of which is connect-
ed with the rear hinge, or with the rear part of the sald frame by a short rod
or chinin.  Two boxes placed In the rear of this box, the ends of the forward
ono being connected with the ends of the first box by short rods or chalos,
and the ends of the rear one of which are connected with the ends of the
other one by short rods. To one of the hoxes, preferably the middle one, Is
attached a seat for the driver. If desired, the boxes may be weighted with
stones or other heavy materinl when additional weight may be required for
breaking the clods and leveling the ground.

REIN AND Suarr Svpront.—James P. Crutcher and Thomas Y. Van-
cleave, of Connersyille, Tenn. —This invention consists In a new line sup-
porter applied to buggy shafts or earrisge poles, so that It will also serve to
support the rear ends of such shafts or poles, when detached from thelr
vehicles, on the animals’ backs and preserve them from Injary.

CoxniNxp Crotnes Dryxx AXD AwNisG.—Charles E. Hyde, Oswego, N.
Y.—This invention ists In the bination of a frame with an awanlng
which latter can be used elther In connection with cords stretched on the
frame for the purpose of forming a clothes dryer, protected by the awning
from raln ,or may be used without the cords, simply as a tent.

FasteyiNGg ror CorrvaaTep RooriNa.—John O, Wands, Nashville,
Tenn.—This Invention relates to o device for fasteniog together sheets of
corrugated roofing by means ot 8 Z shaped clamp Into whose angles the
edges of the apper and lower sheets are passed, the same being thereby pre-
vented from springing apart.

CARRIAGE SEAT JorxT.—~John A. Hanna, Belalr, Md.—The Invention con-
sista In forming swells or extensions on each side of the joint 5o as to pro-
duce large planes for bearing surfaces and thus secure the shoulders from
Dbelng staved up; algo fn a flap that antomatically removes the dress and
prevents It from being caught.

Orornes Wasaer.—David P, Salouff, Milton, Pa.~This Invention relates
to & washer lotended to go lnslde a wash boller and to support the clothes
10 be washied, holding them above the water, and provided with a pipe hav-
ing & rose head through which water s forced by the steam pressure, falllng
from the rose heads In Jets onall parts of the clothes,

Crornes Wasner.—David B, Sulonfl, Milton, Pa.—This Invention relates
to n washer intended to go Inslde o wash boller and to support the clothes
to be washoed, holding them above the water, and provided with pipes, one
at each end, having rose heads through which water is forced by steam
pressure, falling from the rose head In Jets on all parts of the clothes,

Sasn Fasvexer.—John C, Hanna, Rossville, lowa, —This Invention con-
#lats of & device formed of two plates polnted together like a butt hinge,
one of which plates is to bo let loto the side of a window sash, the hinge
belng placed next to the casing; the other plate belng free and provided
with a right angle fange ot It upper or lower end, which flauge, when the
froe pinte 18 turned back agalnst the casiog, onters one of several slots, and
thus fastons the window,

Corrox Puxss.—Charles J, Beasley, Petersburg, Va. —This lnvention ro-
Tates to that class of presses which employ two followers, one moviag up-
wards and the other downwards. The invention consiats In the combina-
tlon of two such followers, 1o such s manner that the lower one In rising
draws down the npper one part of the way, aad whon descending ralses
the uppor one. It also coosists in the constrootion snd arrange.
mont of a lover for operating the shaft on which sre mounted the cords
for ndjusting the followers, And 1t finally Ints 1o the bloation with
anld shuft of & horse power for drawlog the followers together when It Is
preferable that the other apparatus for dolag the same thing should not be
used.

STRAM ASD Wares IxsxoroR,—Samuel 8. Jamison, Jr., Saltsaburg, Pa. -~
This invention relates to the stesm Injector used for fAllng bollers with
water, and it als In a doubl leal plece of metal placed within and
Tongthwine of the conductihg pipo of the lostromont, In front of the stean
and water supply pipes, st aunular space belng leit between sald conleal
ploce sud (s ineloslug plpe for the passage of water to the boller, the olject
of the conlual pleco helng 1o more thoroughly commingle the steam and
water than would otherwise be done, and, consequently (o more rapldly and
completely condense the steam.

Nueoy Reaoi.—John Clinton Hillsabeck, of Montovallo, Mo, ~This ln-

asslgnor to 8, O, Phinney and J. ¢, Phinnoy, of samo
om‘:ﬂl‘;n;h,::::‘ Jr uu: invention 18 to furnist & machine for dividing
lplul;r or for gntting 1t into countors for boots and shoes without waste,
. l..uln the mode of adjusting » Kuifs, fuad rolls, aud gage, and In the
:::::ﬂlulof thesame i relation to each other; through which & ma-

ventlon Ists Lo the provislon of certaln attachments to baggy reaches
whoroby n degroe of flaxibllity I given to tho yehiole which presorves it
from dumsge, snd by whioh the suddoen Jorks glven to the body by rigid
runolng gonr are avolded, The Improvemont sllows elther wheel 1o pass
through a hole or aver an obstruotion withont, It s olalmed, stralnlog either
tho axle or any other part of the running gear,

t in s
nced, which, it Is clalmed, divides leathor Into
::mt and satiafactory manner, effocting & very great saviug o mate-

risl as well aa in thoe.
- 1. Sawwell, of Randolph, N. Y, ~This gonslsts of two
rou.::l?:‘mbl::::{;d two open .pmn wo conpucted togethur by pipes that,
i no of the cummbers 1s Allod with water, the transfer of tho water
;:::’ l:- one to the other causes s Jot Lo ho projectod upwards whish will

be continued until all tho water I thus transferred, Tho fountaln thus

constra riable sod sultable for conservatories, ete,
m::::-AMnrA. Davis, of Clark's Groen, Pa.~This Invention
e and useful Liprovement lo Jacks for Lng earrlages, wag:
gy “'olnlnlu and articlos, Whon 1518 destred to drop or lower the
e m: w:lrc;ly a lever ia rained bighor than Ia required 1o )ifdng, when
nped “:.l‘lu lon'v Botwean eams strikos & 1og on au npper oatel, and res
‘luc:n::m eatob from the frictlon with thie bar, and ab the same tme the toes

APPLICATIONS FOR EXTENSION OF PATENTS,

SrLon von Joixrs pou Ratt Roan Ratts, —~Joln Il Norrls and Edward
W, Soudder, Trenton, No J,, exocators of Mark Fisher, deconsed, havo potl.
tioned (or an extonslon of the above patent,  Day of hearing, Fob, 21, 157

CoxTINUOUs MurALuio Lavmone, ~Biedsall Cornoll, Now York elty, has
potitlonsd for ao extenslon of the above patent. Day of hearlog, Feb. 14, 1472,

Corrax e —Benjmmin David Gulists, Amite, La,, has petitioned for an
extenslon of the above patent. Dey of hearlng, Feb. 7, 1532

SnovaL PLow Axp Currivator.—Paul Donols, Soliuylersville, N. Y., has
potitioned for an extonsion of the aboye patent. Day of hoariog, Feb, 7, 1N,

an extenslon of the abave patent, Ly of hearlog, Febroary 7, 1574,

(0 relenso that
cams e outer end of the Jlower cateh plate nn
::l‘:: from ‘;l.rlbl:" whoo the bar drops by 18 owh gravity,

for an extensilon of the above paténl, Day ofhearing, April 4, 1572

fao8 Pro Macmnm —Abljat Woodward, Keano, N, I, has petitioned for |

3/

Value of Extended Patents.

DI patentees roalizo the tact that their inventlons are mu‘l: to :.ﬂl:;
prodoetive of profit during the seven years of extonslon ."uld s
full term tor which thelr patenta were granted, we think more wo o

Ives of the extension privilege. Patents granted prior Lo 1861 l‘l::-.
extanded oy seven years, for the benefit of the Inventor,or of his helrs prvee
of the decease of the farmer, by due application to the Pateot Oﬂﬂ:u. :m i
duys before the tarmination of the patent. The extended time sorbedh
the benefit of the Inventor, the Asalnees u:ulm' ll::c:;ﬁ 1(_;:!; :'l‘ i ;‘“

s under the eox except by special agree
::';orun':lle;ulnulon Is $100, and l:’lo necessary that good professlonal sarvice
be obtained to canduet the busine is before the Patent Ofee. Fall informa-
Uon a8 to extensions may be had + y .::l,"‘“msg .“ Co.. 37 Pavk Bow,

e —————————————————
e —

Forelign Fatents,

The popnlation of Grest Britain ix 21,00000; of France, 71,000,000 Bel-
gim, 5,000.000; Austris, 8,000,005 Prosis, $,00000; and Rusala, 70,000,000
Patents may be seoured by Amerfcan eltizens o all of these countries.
Now 18 the time, while basiness 1a dall at home, to take advantage of these
immense foreign felde. Mechanical improvements of all kinds are alwsys
In demand in Europe. There will never be & better time than the present
to take patents abroad. We have rellable busiaess connections with the
principal eapitals of Eorope, A large share of all the patents securad
n foreign countries by Americans are obtalned through our Agency. Ad-
dress Muxs & Co,, 81 Park Row, New York. Circalars with fall latorma-
tlon on forelan patents, farnished free,

Official Zist of Zatents.
ISSUED BY THE U. S. PATENT OFFICE

FOR THE WEEK ENDING NOVEMBER 28, 1871,

Reported Oficially for the Scientific American.

SCHEDULE OF PATENT FEES:

On each Caveat
On each Trade-Mark. ..
On ﬂmeuh application (o
On | eschonginal Patent . ... s
On appeal to Examiners-in-Chlef. ...

on 1to of P

On lication for Rel reavaves
On 11 fon for Ex ||

On grantingthe Ext 1

On fdling s Disclalmer.........
On an application for legn (

On an spplication for Dealzn (seyen years)..
On an spplication for Desicn (foarteen year)...

For Copy of Claim of any Patent tertied 0lAin 3D YoOTT...cseisscesssrenens B3

A aketch from the model or drawing, relating Lo such portion of @ machine
asthe Claim covErs, frOM ..e.eceiesens B AR e P i L
uprward, but wenally at the price above-named.

The rull Specification of any patent issued since Nov. 20,1566 at which time
the Patent Ofice commenced Printing tAEmM, .coeueee-eesesscssseessS1 2D

Official Coples of Drawings of any patent lxued since 1335, we can suppiy
at @ reasonable cost, the price depending upon the amount of labor
incolved and the number of views.

Full information as o price of drawings in each case, may d¢ Aad by
addressing

.
cmesesve =

MUNN & CO.,
Patent Solicitors. 37 Park Row, New York.

121 226.—Irox.—C. Adams, Phila,, Pa.

121,227.—OxsTER DREDGE.—W. C. Baker, Baltimore, Md.
121,228 —CurTIvaToRr, Erc.—J. W. Blake, Jefferson, Wis.
121,220 —Prre Ensow.—J. P. Brace, Sprin . Ohio.
121,230.—PLANER.L.C_Brastow, A. M. Zwiebel Wilkesbarre Pa.
121,231.—S1uD.—E. Bredt, New York city.

121,232, —CrLaMP.—I. Buckman, Jr., Williamsburgh, N. Y.
121,233.—Cup.—S. C. Catlin, Cleveland, Ohio.

121,234 —BURNER.—G. Cuppers, Brooklyn, E, D.. N, Y.
121,235 —FLUTER.—E M. ¥, New York city.
121,236.—GRraTE—W. Doyle, Albany, N. Y.

121,237 —SEwWING MACHINE.—W. Duchemin, Boston, Mass,
121,288 —CovER.—A. S. Dyckman, South Haven, Mich.
121,239.—PAPER CUTTER.—F. A. Fletcher, Newark, Del.
121,240.—EasEL.—J. C. Forbes, Toronto, Can.
121,241.—LANTERN.—A. French, Phila., Pa.

121,242, —Curray Fixrore—J. Gray, Medford, Mass,
121,243.—Froor.—F. E. Hall, Bridgewater, Mass.

121,244 —Iay PrEss.—F. F. Hamilton, Green Bay, Wis.
121,245 —MevTiNG Cares.—E.C. Haserick, Lake Village N.H.
121,248, —ORrGAN.—A. K. Hebard, Boston, Mass, ‘
121,247 —RaKE.—J, Heuerman, W.Sternberg, J.Stuhr,Daven-

port, lowa.

121,248, —Praxer.—A. S, Hewlett, Sebastopol, Cal,
121,249.—Drepae —E. B. Lake, Muuricetown, N. J.
121,250.—DrAWERS.—K. V., R. Lansingh, Jr., Albany, N. Y.
121,251.—Suetai,—W, Leslie, Gray, Mo,
121,253 —CourLiNg. H.H.Morgan,A.Gorry San Francisco,Cal.
121,253, —Laren, Bre.—J. H. Morse, Peoria, 111
121,254 —Crurci.—E. T. Pearl, Milwaukee, Wis, .
121,255.—CAR SEAT.—A. Prier, Milwaukee,
{gl %—ﬁnmo Pnréa«sﬁéhw.l’mnty,mﬂm::;m

1,257.—REXOVATOR.—S, B. Shoemaker, ughby, Ohio.
121,258 —Loos Haryess.—J, Sladdin, hw;;m
121,259, —Hixag.—W, A. Slaymaker, Atlanta, Ga.
30 —Ovian—l. Bl Beiet By N T
1 —GUARD,—],
121,262 —SnurrLe.—F, O, Tucker, Stoningts
121 .283.—CONVERTING IRON.—L. La B. , Mox
121,264 —CurriNe WEDpGES.—N. Warner, er,
191,265, —NozzLe.~T. Watson, Novada, Cal.
121,266, —SorEws.—W. D, Alford, r
191 207.—CuLTivaAToR,—J. A, G, W, 2
131,268, — G —8. W, Baker. Provid,
121,200.—BLowER.—J. F. Barker, Spring|
131.270.—WueEL, gre.—J. W, Beal, South Se
121,271, —Burrox.—@. F., Beardsley, Binghampt
A A

- ER.—F. Bruns, ¢

121,274, —HaxoLe—H. R, Butt
121,875 —Lavr R;g. H, C
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SRwiNg Macmve.—Oharles ¥, Dosworth, Milford, Conn., has petitionsd 1




et o Uil S S

MALAA T, A, Pmtt, Marysvillo, Cal,
M ﬂ‘&qu.c‘mblnnﬁ. Hamilton, Nev
R MACHINE 8, Scholfiold, Providence, It 1,
(DLIXG Loas —E. 11. Stearns, Erie, s,

ok CreArERr.—), Timms, Malta, Ohio,
BITING Gas—J, P. Tierell, Charlestown, Muss,
AUTING GAs.—J. P. Tirroll, Charloston, Mass,
808 —CrLories Pix—IL. J. Wattles, Rockford, 111,
S04 —SrLiNT.—1, F. Wioox, Streetsborongh, Ohlo,
NATL—W, B, Waorthen, New York eity,
NOIN S W, 1. Worthen, Now York clty,
TAsIE . Abbot, Fitehburg, Muss,

ASTENING, —1. Amos, Bel Alr, Md,

Bix.—F. W, Aufderheide, St. Louis, Mo,

MLt a.—D, B, Avorill, New Contorvillo, N, Y,
0% QUARTER, ETC.—S, Babbitt, Brasil, Ind,

et WasngR—G. C. Bailey, Pittaburg, Pa,
sk Curren.—J. G. Baker, Philadolphin, Pa,

Salem, Ohlo.
0.—POWER, ETC,—J. Bayma, San Franciseo, Cal,
T.—Pruss.—C, J. Beasley, Potersburg, Va,

: MN—L, Bender, Pheenixville, Pa.
L —SHEARS 0, er, Washington, Mo,
—VaLve—G, F. Blake, Boston, Mags,

: m —Restorixe Parenr—J. V. Z Blaney, Chieago, 111,

”{m—‘vm—d. A. Boyeo, Altoonn, P
1,824 —Trar.—M. D. Brown, Newburg, Tenn.

121,885, —BueknE—J, Buche, Apple River, 111

121826 —TeA Por, E10.—E. M,

121, W7 —LANTERN —A, Burger, New York city.

121598 —SewiNe MaciNe—W. Burnam, Pana, 11

121 829, —Stove Prre.—C. A. Buttles, Milwaukeo, Wis,

L0 —Parxt.—W. J. Byrne, Russellville, Ky,

121 381.—8nover.—R. Calhoun, Allegheny City, Pa.

121,882, —SEWING MACIHINE—W. Carpenter, Lawrence, Kan,

121,838 —Swineineg Ranway, J.L.Cheeseman,Gardiner, Me.

121 384 —Praxo.—C, F. Chickering, New York city,

121885, —Fuy Brusi—\W. H. Chiglev. Libertytown, Md,

121 386, —CARE Stmner—S, M. Clark, Beaver Dam, Wik,

121 887, —EscAPEMENT.—A, Coombs, Burlingame, Kan,

121,388, —Comrounn.—l. L, A, Creuse, Brooklyn, N. Y,

121,330, —Kx1FE PorasueEr,—W.H.Commings, Oxford, Mass,

191,340.—Cnvek.—C. Deavs, New York city.

121,341 —St1ove Pire.—F. Dieckmann, Cineinnati, Ohio,

131342 —Corraisy Fixvore.—C. Eaton, New York city,

121 343 —Brackixag Boors.—N. Eisenmann, New York city,

121,344 —CommopE.—R. G. Elder, New York city,

121,345 —StEP, E10.—R. G. Elder, New York city.

121,346.—CaxAL Boar.—J. English, Syracuse, N, Y,

121 347 —BrLLeETIN Boarp —A. M. Ernsberger, Danville, 111

121,348 —N vt Lock.—J. L. Estill, Salem, Ohio,

121,349 —Dryer.—J. B. Fellows, Augusta, Me.

121.350.—CourLinGg.—J. R. Finley, Delphi, Ind.

121,351.—CoNCRETE, ETC.—H. Franke, Brooklyn, N, Y,

121,352 —HanNess.—C, Gahr, Newark, N. J.

121,358 —Currer.—T. A. Galt, G. 8. Tracy, Sterling, 111,

121 354 —CoxveERrTING MoTioy. G.L.Gavett,Sandstone,Mich,

121 355—ENGINe—T. W, Godwin, Norfolk, Va,

121 356.—BixpER.—B. Goldsmith, Newark, N. J.

121,357 —ConrN PLANTER.—H. Gortner, Nashport, Ohio,

121,358 —StEAM VALVE.—\W, F. Gould, Davenport, lowa,

121,359 —Loox Pick.—E. D. Gove, Holyoke, Mass,

121 360.—SoLDER.—J. Gracie, Pittsburgh, Ps.

121,361 —Stove.—C. B. Gregory, Beverly, N. J.

121,362 —SuAT JOINT.—J. A, Hanna, Bel Air, Md.

121,363, —Stove~T. Hartley, Bridgaport, Olio.

121 364.—Excixe.—A. A. Heath, Mercer, Pa.

121,365, —G 15 —W. L. Henderson Comrawatte, Wastern Indin.

121 366.—Sewine MacmiNe—A. H. Hewitt, Batavin, N. Y,

& Loaurmr, AN Allon RH Dowoey Pittafield My,

~=N. Ball, East Palestine, J. A. Stansbury,

i,
§lﬁ&—“’nm D.Bradley,A. Doncy Sura toga Springs N.Y,

urchard, Washington, D, (!,
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121 367 —~Garren.—8, Hodgins, St Louis, Me.

121 208 —Ixsvraron M. Y. Holley, Washington, D. C,

191,800, —8Sewinag Macnise—J,. O, Hough, De Witt Co 111,

121 870~ Wasn Boren.—M. C. Hubbard, Troy, N, Y.

121871 <Dien, gro-~C, K, Hydo, Osweogo, N. Y.

120072 < Pure Wnexon—H. A, Hyle, Shamburg, Pa.

121,378 —Gurpe—8, 1do, Medinn, N, Y,

12104874 < 1nox G2, H, Jackson, New York eity,

121 878, —CoMrounn, G, Jilgor, Indinnnpolis, Ind,

121 870, ~Inoreron,—8, 8, Jumison, Jr., Saltsburg, Pa,

10857 T asin, . P, daguith, Hoosick Falls, N, Y,

191 HTH - WAGON =), Jonking, Sligo, Md,

121,870 —~Digorn .M, Johnson, Three Rivers, Mich,

121 480~ MoNUMENT I, M. Jones, Independence, Mich,

121 381 —Courmvaror W, T, Jordan, Newmnn, Ga,

121 380 < Prow.<<H, M. Keith, Commerce, Mich,

191 388 —Pramixa, N, 8, Kolth, New York city.

191 384, —~Coux Prokin, gre—8, R, Kenyon, Greenville, R, 1L

121,885, ~Fonsaon W, 8. Keys, A, Arents, Eurcka, Nov,

21 886 ~Homwr. T, Krausch, Now York eity.

121 387 —<Marr Houvsk 1. Krnuseli, Now York city,

121 388 < Exaing, w10, P, Lewis, Cincinnatl, Ohio,

12180 Ronuixe Learien,—N, Linsley, Lenn, 111,

121,390, Moron,—J, R, Lomasg, New Haven, Conn,

120,800 —Hran Diogss, 1, B, Love, New York city,

121,802, —~Wixp Wigkn—G. Mabie, Dixon, I1],

121808, Winterneriee, —W. J, McMaster, Dixmont, Pa,

120390, —Bunxen, R, 8, Morrill, Boston, Mass.

121,800 —Borer.—Jd, 1, Mills, Boston, Mass,

121800 —8awen.—J, K, Milnor, Baltimore, Md,

121 807 —Pavesest, pro—G, H, Moore, Norwich, Conn,

121 308, —Funxace —T. 1, Moore, Alexandria, Vo,

121 490 —8rick Box, wro.—B, Morahen, Brooklyn, N, Y,

121 400.—Snor Bixpixae,—C. E. Morrill, Deering, Me.

121 401 —Escarement,—D, J, Mozart, New York city.

121,402, —Ice. —A. Muhl, San Antonia, Texas,

121408 —Waaox.—\W, A, Nichols, Zionsville, Ind.

121,404 —Drver,—R, 1L, Normando, Higginville, N. Y.

121,405, —<Brnr,—M, Olmstead, Alum Creek, Tex.

121 406 —Praxie.~S8, W, Palmer, B.G.Storke, Aubumn, N, Y,

121 407 ~CAPSULING ], Paterson, Ediuhuréh. N. B

121 408, —Presg W, I, H, Penirs, Olathe, Kan,

121 400, —Wagon,—J, D, Pottit, Rochester, Ind,

121,410, =G rLoiNa.—I, Potrie, Chicago, 111

121 411 —PuLLey.—E, W, Phelps, Elizabeth, N. J,

121,412 —~Frurr Box —8, W, Phelps, Snnduak{, Ohio.

1214118, —~Crore.—\W, E, Phelps, Elmwood, 111,

121 414 —Hexre Drawgn,—G, W, Pittman, Dartmouth, Can,

121,415, —Frock CurTen,—J, Pitts, Millville, Mass., R. Ald-
rich, Slatersville, R, 1., E. T. Marble, Worcester, Mass.

121,416, —WiiTk Leap, ere.d.B.Pollock,Port Richmond, N.Y.

121 417.—LaTiE.—A, Pries, H. Arnd, St. Louis, Mo.

121 4118.—GAGE,—W, Race, 8. D. Hooper, Lockport, N. Y.

121,419 —Swircn Sraxn.—E, F. Reynolds, St. Joseph, Mo.

121 420.—ScAne Beay,—W, W, Reynolds, Brandon, Vi,

121,421, —SmieLo,—H, Rieger, Beaufort, N. C.

121,422, —TF'urNACE,—J. M, Roberts, Burlington, N. J.

121,425 —Famn Leapei,—A, W, Robinson, Providence, R. 1.

121,424, —Frenn Rorueir.—A, Rogers, Freeport, 111,

121,425.—Not issued,

121,426, —Borner.—J. Shand, London, England.

121 427.—Exaing.—L, D, B, Shaw, Boston, Mass,

121 428.—Toxas.—E. R. Shepard, Binghamton, N. Y.

121,420, —Hyoraxt.—J. Small, Washington, D. C.

121 480.—FAvucET.—A. D, Smith, Grafton, O.

121,431.—S1ATR ROD,~E. J. Smith, Washington, D. C.

121,432 —CoLumN.—F. H. Smith, Baltimore, Md.

121,433 —STOVvE.—A. Spitzmiller, Buffalo, N. Y,

121 434 —MasuER, ETC.—H. P. Stichter, Pottsville, Pa.

121.435.—ScrEW CAP, ETC.—J. H. Stone, Hamilton, C. W,

121 436.—StuMPe ExTRACTOR.—J. D. Troyer, Goshen, Ind.

e ——————————————
121 AB8 —Roorixo.—J, ¢, Wands, Nashville, Tenn.

121,439, —CorTivaron—W, M, Watkins, Taleots, Va.
:'lll.u('l—{l’nmn_l;ux'.—lt. Woailler, .\'ewhYorh city.

2441 —Moron—JL . and R. W, Welch, Georgetown, D.C,
121 442 —GaTE—J. A. Wood, Crosswicks, N. J, "
121 443 —Rovrs.—J1. V., Woodhouse, Mine La Motte, Mo,
121,444 —HoroEr—J1. T, Woods, E. H. Leseman 1‘0‘«!0. 0,
121,445 —SEDIMENT COLLECTOR—A, Zipser, Binin, Austria.’
121,446, —OveRsioe.—A. O, Bourn, Providence, R. 1,

REISSUES,

4,045, —RevRioERATOR—A. Fuller, L, P, Reichert, Buffile,
N. Y.—Fatent No, 74813, dated Febraoary 25, 156,

4,046, —Praxtrse Press.—M. Gally, Rochester, N, Y. —-Pat.
ent No. 97,088, dated November 31, 1869,

4047 —WinerLeTnes,—G. and W, Gibbs, Canton, 0.—Pat.

. ent No. 35,408, dated March 10, 1888,

4,648.—Fane Box.—J. B. Slawson, New York city.—Patent
No. 106,005, dated Jnlyq 1w,

4,049.—Corns.—J. Turner, Norwich, 1. E. Palmer, Montyille,

a8,

Conn, —Patent No, 8.1 3
o s, umﬁ'b “n. 00, dated April 14, 1853 relssus No.

dat 3 g
4,060, —~CANn.—0. 8. Camp, Grand Ra ~—Paten
118,504, dated nepl-,s,mbcr l;: . e b e
4.051.—Di;lulansA.‘;l:%udu.ﬂlk—l). E. Roe, Elmira, N, Y.—
atent No, )0, date Hust 9, 1
4,602, —Division B.—Broren,.—D. K, 'l‘lloc, Elmir, N. Y.~
Patent No, 106,210, dated Augast 9,

1490,
4,008 —Fromer.—§, 4, Caboll, —
duted I‘vovmnlwr l!: 1’&' Qumcy' g — aﬂm.

e

DESIGNS,

5,370 —Canrer.—J. Barrett, Now York city.
?.ﬂ;g(l)—(.};g‘;m;.& Beek, Phila,, Pa,

h,881 to 5,880, —Canrers—R. R, Campbell, Lowell, Mass.
5,300 & 5,301.—CAnPETs,~-A. Heald, Phila., Pa,
5302 —Canrer.—0. Heinigke, Now York city.

5,308, —011 Croti.—J, Paterson, Elizabeth, N_ J.

5,404 & 5,305.—S1ovEs,—R. Scorer, R, Ham, Troy, N. Y.

TRADE MARKS.

5568.—CorrEe.—J, Asheroft, Brooklyn, N. Y.

hh4.—MupiciNe—Cloud, Akin & Co,, Evansville, Ind.

564, —Soar.—W, Dreydowwl, Phila,, Pa,

650, —PrAYING CARDS,—V, E, Mauger, New York city.

657, —HYDROCARBON O11.—R.8,, W.B., J. Merrill, Boston, Mass.

668 & 559.—ToBacco.—C. R, Messinger, Toledo, 0.

560.—G1x.—IL. D. Richards & Sons, Boston, Mass,

b61.—YEAast.—E. T, Smith, Hartford, Conn.

662 & 588.—-80;1’333.1—"1"110 Dunn Edge Tool Company, West
atervilie, Me,

564.—SHEET IRON, ETC.—A. Wood & Co., Phila., Pa.

EXTENSIONS,

SEEDING MACHINE —A Franklin, of Genos Cross Roads, 0.—

Patent No. 18570, dated N ber 1857; reissme amno,
dated February 23, 150, e N e

OPERATING FLY FraMe—R. M. Hoe, of West Farms, N, Y.—
Letters Patent No. 18,640, dated November nhxm.

TurNiNG WooDEN Boxes —A. 8. Newton, of Brandon, Vt.—
Letters Patent No. 18546, dated November 17, 1857,

TURNING PILLARS FOR CLOCE MOVEMENTS.—W. H. Nettle-

ton of Bristol, Conn.. C, Ihgmnd. of Guelph,' and
A. Hateh, of New Haven, Coun.—Letters t No,
dated November 17, 1557; relssue No. 349, dated June §,

SXUFFERS.—O. W. Stow, of Plantsville, and A. Barnes, of
Soniglumn. Conn. —Letters Patent No. 15718, dated November

". ‘e .
SAFETY LaMP—W. Pratt, of New York city.—Letters Patent
No. 18,70, dated November 234, 1857,
Truss.—J. W, , of Brookiyn, N. Y.—Letters Patent No.
15,78, 4 November 24, 1857, >
SPREADING FERTILIZERS.—P, r, of East Bloomfield,
N. Y.—Letters Patent No. u.m\‘w«x December 1, 1557,
RoLrixG BEams.—J. Gritfin cenixville, Pa.—Letters

121,437.—BED.—J. C. Walker, Wm. Lapish, Burlington, lown,

of P
Patent No. 15,78, dated bumubu 1, 1857,
TunREADING BoLts.—W, Sellers, of Phila,, Pa.—Letters Pat-
a(bh‘o.l 795, dated D bor 1, 187; rels No, @6, dated

Advertisements.

The value of the SCIRNTIFIO AMERIOAN G an adrertising
medium. cannot be over-eatimated.  Iix circulation s ten
timex greoter than that of any sdmllar journal now pub-
ahod. It goes smio all the States and Territories, and i
read in all the princpal Nbvaries and reading-rocms of
the workd. We invite the astention of those who wud o
male thelr business knowen (o the annezed rates. A dusdi-
To TIN Wanle somelhing maore LAGR (0 sce Al adeer-

tisernent wn @ printed necspaper. He wanis circxlat.on. Two Colors, on mxpcrb TixTED PAPER——
Jf ks worth T cants per line to advertise in a paper of | Tour Hundred .‘-.'ngravings of I‘lowcrs.?llnu
. SAree thowsand circwlation, & b worth §2.30 ver line to | and Vegetables, with Descriptions, and TWO
COLORED PLATES.
Pluns for making Walks, Lawns, Gardens,
The handsomest and hest Floval
Guide in the World.
Cents, 1o those who think of buying Seeds. ce
—Not a quarter the cost——200,000 sold STATES’.Iand ENGLAND.
of 1871, Address
JAMES VICI, Rochestor, N. Y.

widrorsise tn o of Ihirty thousend,
BEATES OF ADVERTISING.
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for each insertion,
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Fluted Hawnd

PATENT BANDSAW MACHINES

Of the most approved kin:
Of Yarious sizes, to saw beve
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TURBINE WATER WHEELS,
mOlde!h'm.A:!»M&
Imitations of each other =

2 the public. We o ot bo
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socket, K. 1.

NEERISG DRAWING. By John Maxton, Englneer,

Tlostruted with pearly threo hundred and Afts wood ‘\Ulll BLE Glass Fire, \Water and Damp
40, 7

cuts and seven plates.  13mo, cloth, $#1-40,
D, VAN NOSTRAND, Publisher
23 Murray 4., and ¥ Warren 5., 5. ¥,
*+* Coples sent free by mall, on receipt of price.

CAII TON. - Purchasors of Prince's Metallic

g HINGLE AND BARREL MACHINERY.—

JTATCH FREE to Agents, to sell Holiday ® Im mnird La"’x'; Patent Shin l\-: -:'vl ll-l'ndlllng l\l“
: ) . 5 o rmeeste 0 | Chilne, simplest and best in use.  Also, Sulogle Heading
Goodw. Addrews, atonoe,LATTA & Co., Pitts B | na Hmn-lJulxun-. Stave Equalizers, Heading Flaners,

HE WORK MAN'S M .\:\‘ma- Turners, ete. Address TREVOR & Co., Lockport, N. Y.

l.rnnr Material,
FEUCHTWANGER, % Cedar street, N. Y

])l.l-.l{h'.\ WATCHMAN'S TIME DE
) TECTOR —Important for all large Corporations
and Manufacturing concerns—capable of controlling
with the utmost accaracy the motion of & watchman or
vatrolman, as the same reaches different stations of hie
peal. Send fGr o Clrenlar, ). K. BUKEK

N. B.—~This detector s covered by two U, 5. Patenta,
Partios uslng or selling those tustruments without sutho-
Iy rom mie will hoe dealt with according to law,

machines.

fastzricg sald machioes
Mannfactured by L. & J. W.

The Wirsox Sewino MaoniNes
moat every County in the United

Figures will not he!
How Large Fortunes are mnde’
£~ FACTS FOR THE PEOPLE. “Ga

£~ SEE the prices at which four of the "ead
ing Machines are sold In the UNITeD

Price in Faghaed.

Elins Howe 2N 35,
Wilson Shattls - 40,

The above Prices are for exaclly the same
classes of machines as sold in both Countries.
There isscarcely any difference In the cost of
materialand labor {n any of the above named

7 APFIDAVIT W, G. Wilson, President of the
Wilson Sewing Machine Co, prosenally sppeared befars =
e, and meade sath thal the shwie prieos are #of foek. and taken
brhimfrom Clreotars pubtihed int he United States snd

land wnder the corporate tames of tha Companies wrne
FRED.
. Ulerk ofthe Court of Common Fleas 01 Cuyabiogs Co,, O,

No. 707 BROADWAY, NEW YORK. s

1832. SCHENCK'S PATENT. 1871,
WOODWORTH PLANERS

And Ro-Sawing Machines, Wood and lron \&c;rk&u Ma.
el ., Engines, Bollers, etc. JOHN N, SCHENCK'S
sug'g.’uuc::'n. N. Y..and 118 Liberty st., New York.

Q lO A DAY with Stencil Tools. Samples
(o1 free, Address A. E. GRAHAM, Springtield, Vi
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ORTABLE STEAM ENGINES, COMBIN-
Ing the maximum of eMelency, durability and econ-
omy, with tho min u\u: of wolght and price. y are
widely and tavorahly known, wore than Ogﬂ ng In
nse. 'All v-:nm«l 1‘;‘.-'115.“.'."’"535 0o sale. plive
"
clreulars sent 90 STHOADLEY & CO.. Lawrence, Mass.
4, Cortlandt st. New York.

SAITH,

aro for Sale in
S'ates, ands

P. 0. Box 1,067 Boston, Mass,
Bollers, Sax Mills, Flouriog

Mifis, White’s Fateat Double Tuard
Gray's Patent Cotton and Hay Press,

Palnt are reguestad to buy In ariginal packages,snd W dr rights, or parnership with eaplialists, are invited to VARIETY MOLDI

| send for our explapatory cireular. M Iuahle laho
oo Lhat enchi packago has ou trade mark and pame oo tho | Lo c . - L TaLF (VLR R
g inventions are Iying dormant which might realize
side s Mineral and other worthless palnts are thrast wpon a fortune for their owners, if brought properly before
2 . K. ROBERTS & CO., Consulting Engl

neers, 16 Wall Stroet, New York,

Wie publie on the merit and often 10 the name of PRIKCE'S | 000y, ™y
MeTsLi1o PAInT, Vor sale Uy the trade groerally and Fall B
PRINCE & BASS, Manufs, % Codar street, 5. Y.

For Machines and Ir‘llh\r_mlltnn. adc

ROTECTION FROM FIRE —Timber, R.R.
Wri. , Btatiops, Tents, Pavemonts, &c. ; by em
the ‘hllm‘( (o an nrdln;r( l_"‘a‘lm. they are

- ““-5 'l.e.'s‘nd' sanot {gulte or burp—-a

K and stone structares,

treat, Now York

THE WOODWARD

STEAM PUMP.

Woodward Pat, Improved Safet

Washington Iron Works,
ANUFACTURERS of Steam Engines and

PATENT IM |élun' ED

And Adjustable
CIRCULAR SAW BENCHES.
: P, ulm.ﬂ'nk‘.\rm.(. Lowell, Mass. I) IIB‘I 2

NRLEY ! 3
}{ VOTRY/ —
Miils. 8 - The Stmplest i\vlr“ and Best In use! Has but one
o ] ooy el L R T G
Haker's Anti-Fric. HINKLEY KNITTING x.\cn?'co.. Dath, Me.

= T N 1 3 z - on Linlog Metals, and Ameriean White Brass, Ironand | i de-onk

> \ r M \| \ \ \| l: m‘. ' -‘i ou. and general Machinery, Send for Clreu- » =
. [‘ ]*; l\ T PJ l‘; N % B icem Veser st., Now York MCHINER NEW and 2d-HAND,
rHO WISH T - 78 DRCTTN o e e —— )

Pt spieg ety et 2| WY A0 IS0 REALLZE PECUNIARY

2“03‘?'0 Vuh’r.“" .Q-m&.‘

CHINERY, | %=~ A MONTH—Horse and outfit fur-
: bo; { ¢) nished. Address Noveery Co., Baco, Me.

—For Description, Price
Lista ete., of the Beat Centrit

Steam Pump and Fire

machinery, Models fo

> r Tubes, etc. Hotele,Chnrches, | Suilt to nrd'rgv u(JLEK)Z'#ACHni
Bullfings heated By Stram, Low | and 552 Water st neat Jefferson.
Co Wand P Conterae. N, Y | AMwwInaN ofes

. .
gal Puip ever lnvenled, with Overvhc)mh‘ T Imony

. 1y | Address Prof. J. C. Dxa: | 0 A fay r, send for pew Illustrated pamphle .S?: “.) o
Chemical Analysis.; s8Rz | dcos HRAIDSeBRes WEEREm
ortar - wacd Pat. improved Satety A ODELS, PATTERNS, EXPERIMENTAL, C lubs, LT G kolline Prairiewis
Bt T VA P Y A s | S v

. peaamre,

anAwar

€ Lexington Ave- | Memrs, HEALD, §ISCO & CO. Baldwinsville,

O R [AmEE CHUCKS—HORTON'S PATENT

oz {5 BotRNTIFIG from ¢ to 3% (nchey RS "




DECEMBER ¢, 1871.]

Portable & Stationary
Steam Engines

vD HOISTING ENGINES., A good nr

tlela at low prices.  Every mach o
A for :h---‘rlpllvul Price List ory machine warranted,
H., B, lll(-l\l.ﬂ\\' S 0o,

New Haven, Conn,

RUSS PATENT

MONITOR MOLDING MACHINE,

R. BALL & CO.. Worccster. Mass,

Manufscturers of the Iatest Ilmproved Woon woRkixo
MacuiNeny for l'h\nln\ Mills, lur Shops, Agricultural
hnnlemeul- Furniture, Sash, Blind, and Door ¥
o, Sond for Nustrated L1lnlu ue and l‘
l(ll.\l-l) lL\LL  f ll 1

(oon}furnelpenmny

| MOLDING, MORTISING,

A TENONING & SHAPING
MAOCHINKES;

BAND SAWS,

SCROLL SAWS

Planing & Matching

MACHINES, &o.,
For RatLnoap, Can, and Aam
CULTUNRAL :ilml-n. &, , &o,
¥~ Superior to any In use.

J. A. FAY & CO.,

Crxoixxari, Ono

FOOT LATHES,

And all kKinds of small Tools, lllustrated mua.oum- froo
GOODNOW & WIGHTMAN, 23 Cornhilll, Boston, Mass,

A DEAD STROKE

OWER HAMMER of Suaw & Justice

I8 the best apnd cheapest for all light mrﬁlug. nlnn
Iahing, and cold hammering. Prices l‘mm Wt
Sond for elrculars. PlllLl’i> 5. JUSTICE, 14 North nm
Streot, Phlladelphin, and 42 Gl Street, \'m\' York,

DANIEL’S PLANER,
70 1eet longiv) und 8 feet wide, for snle, at

:IA‘(,HI':I’RY EPOT of 8. A, Woops, 91 Liberty Btroet
oW

LeCOUNT'S PATENT

Lathe Dogs & Clamps,

Of both Iron and Steel
LeCount’s Patent
EXPANDING MANDREL,

For use in the Lathe.
Send {or latest Circular,
C. W. LeCOUNT,
Sonm Norwalk, (.onn.

SOUTBLE or Liguid Glass for Hmpm«)ﬁn
Timber, \lunnrurmren! by L. & J. W. FEUCH
WA)GBR.MLodlr street, N. Y. =P

4 JLEC I'RO-MA(J\'ETb—(inlvnnh. Battories

of all ds«—-'l‘«-lcurulm Instruments, Wire, and

every deviee ln the Electrleal lne, manutagtiured by
C. WILLIAMS, Jr,, 109 Court Htroot,

oston, Mass
(ESTABLISIED IN 1856,)

Peteler Portable Railroad Company,

OFFICE, 42 BROADWAY, NEW YORK,

TO CONTRACTORS, MINERS, ete.

By this Invention one horse does the work
of tan, and one man the work of elght,
The rv-ll ln nr vln qumunnnrl)m "

dais ARD SRATKS Folt diyE:
Humplon at nw office, Now 1) mh'uunl Clroulurs fron,
Keate Highits for sale,

e preventiy HOEJOurialn,

un-unumunwlnb ouun qulluyor-nyull

%4 olow zoro, helds or wasos 10 not L)

oL OF clinngy uvon(‘oml. unique nature,

OFIns on by surfucesnglazo of unegual

od smoothness, wl il econmmlzes power ) por g

oL, § reduces friction to a minfmum, Aud prov mu
bn&I. \u’ur. olui:. wd roepalre n! n-rlh n:!r)\

o

NAMERICANCRAPHITE CO.

IQUID or Soluble Glass for Damp and
plerproofiing.  Manufactured by L. & J. W
Yblll WANGEN, 8 Cedar strovt, N. Y.

INCINNATI BRABS \V(')Nl(ﬂ - Engl
v’.r;' 1:5:“:’»‘3::‘:"" r':}.“flrgk‘:ﬂ‘l‘l'l)‘:'lh\h.;i T

" STEEL CASTINGS

ul‘() PATTERN ; tensilo strength oqual to

>~

wronghtlron wlll Flyot ovir, huml Qr nuse hirdon,
oavy m:‘l"k at low pricos, " N, Jllhll(.l’:’,
A Northoath st Phila 4 1) QNI AL, Now York,
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Scientific

Lowis, Dr. W, W, Hall, James Parton, ote, Ha

Saxe, Petroleum V, Nasby,

5. 8. WOOD ;—

Direct last year's

OUR CLUBBING TERMS, l

ete., write for It oce

2American,

(’l w CEE ST >,
gy B
s E
I’k “ﬂ“mﬂ"ﬂuﬂ e

) "'(;

‘""'Ji;' ¥

Fourteen Months for Only One Dollar.

The tenth volume of Woon's Housgimonn MAGAZINE begins with January, 1872,
regular contributors include Horseo Greeloy,

Ity
(inil Hamilton, Thomas K. Beecher, Dr. Dio
rriet Beecher Stowe, Briek Pomeroy, John G,
asionally.

A Letter from Mrs. Henry Ward Beecher.
While overhauling our papers, aftor the recent removal to our new quarters, we came
across the following letter, which so nppropristely expresses the general sentiments of those
who read our Magnzine, that we have concluded to publish it.

Brooxrys, February 11th, 1871,

Deanr Sur,—In '00, while 1 was editing ¢ The Mother at Home,” I was much interested
in 0 fow copieg of your “ Household Magazine,” which found their way into my house,
whether to me or my husband, I do not know, nor does it matter.
that I wrote, asking for an exchuange, but recoiving no answer, I let the matter drop. |
write now, enclosing two dollars, with the request that if you can furnish me the whole set
of 1870, you will do 8o, and nlso put me down as a subscriber for 1871,
st of 1870, please, for the extra dollar, put my daughter down for 1871, directing to Rev.
Mrs, Samuel Scoville, Norwich, Chenango Co, N, Y.

I thinKk one copy comes to the offico of the “ Christian Union,” edited by my husband,
but I prefer to have one copy sent to the house for my own use.
numbers, if you have them, ‘and this year's edition, if you please,
to Mrs. Henry Ward Beecher, 124 Columbia St,, Brooklyn, N.Y.,and oblige yours, respecfully,

MRS, HENRY WARD BEECHER,
PARTIAL LIST OF CLUBBING AND PREMIUM TERMS

1 was 0 much pleased | 8o

If you have nota

Wao will furnish any one or more of the following pre-
miums for the number of sabecribers set opposite the

-5 We will cause Woon's HOUsENOLD MAGAZIN® [¥ice
Su. (price $1), Demoreat's Monthly (83), and olther tho| Z =
'E: Amerloan Agriculturist (§1.50), or Merry's Musoum | MISCELLANEOUS. :"’n
SO L ($1.50), or the Herald of Health ($2), to be sent one ] ~Duvis _Scw"lnr." Machin w @
:': Byearon rocelpt of §3. That Is, §3 paya for our Maga-| 7 :!ll‘r':lﬁll‘}fa'j\n}gag:ﬁ . }g
‘zluc and Demorest, und the Agriculturist, Should) J—fradbury’s Piano T
SE"olther Merry's Mosenm, or the Herald of Heaith be| -‘I:!ll'" %‘l\'"‘tlﬂn““ X:hl‘lh m
e gprtlf:rr(;d to the Agricalturist, It may be substitu. ;:3{;‘;\){»‘; ";K'g‘i“un;ﬁ;’amnc = o 13
ablﬂ or 1L | merican Submerge. m 5
h : | ~Blanchard's (.hnrnh : S0 12
FA- : }0 Universal Clmhdﬂ“\}‘:ﬂ;ge @ W
* Or, Wood's Magazine, and the Phrenologioal ~Doty's Improve: 30 2
a= Journal (price §3), new subscribers only, and eithor }i_n,‘b’;‘l',',’, ;;c:,lfl’.“ ‘E::’b“h ) g }g :
&=  the Agriculturist, Merry's Muscum, or the Her- 14—Wood's Pocket )Ianuer.... ............. 1% 2
ald of Health for £3, which Is but the price of the) . ® b .
Journal. l PUBLICATIONS.
- !M—Wchﬂu 's Unabel Dictionary...... 0 2@ 2
-; 8 Pt o National Pietorial, em 10
..:.\xxnmx AGRICULTURIST, «ovvvrnrnsnnnnis ween Pl 80 -374;:.,,0 Bible, uoroccg‘ Gile, u-p 1w .
B2 EHEART & HOME. ..\vvevennns .. 8 00, 28—Photograph Family Bible.......... Bw 2
- o UNI0X L3 39> Portralit Albam.. ‘o .
.S gUuRIsTIAN ST F0—Waverly Novels €m 18
,} 8 Poxxnox’s Duocnn- - 280 3 l—chkem Vvorb e - 8 u
t AN Y. OpsERvER (new su geribors only). ... 3 0 & .S )l 5 . $ m.
NEw Yonk WEEKLY TRIDUNE....ooonn «» 2 (0} @T—Raster Morn u X . 3
= §Vnw Yok SEx1-WEEKLY TRIDUNK, i o Our Hope™ “"1 Our Joy ", iw 2
,.: New Yonk WEERLY WORLD, ... « 200 SILVER PLATED WARE.
l,- TOLEDO BLADE.... @ w20
0—Tea Set. llx feces anhu ﬂut). L0 w
o e e co =48 2
- A . 2 - ror utter Cooler o
§ O HARACD tn AL + 1 83—Casters and Froit Lmm 8
© uSONImMNER'S MONTHLY. —Half-doxen Napkin Riogs w9
= SHANrER'S “ 400 @3 —CRIIAPS CUP..-.oousrminsnsnosonssnnage is s
' " WenkLy .. L ne Doz. Tea Spoons 3 10
— o T.lhle S as s . B 0
:: “ BAzAR.. 1w Gg: » l'“ - ‘;oon o Sioe l:g »
= 3 o nives, Iv. Hand, * s ¥ b3
ATLANTIO MONTULY... A0IFR L Soa SiesiFloted « wo N
K APPLETON'S JOURNAL.«.ovves v 400 —Onc Set Enlves & Forks, Rab. hnndlc- 3% s
2 ArErens’ MUSIOAL MONTHLY (oiiiierimnnnnnin 1w Y Bosew'd handa 33 3

THE

meots of business enterpriso which mark the sgo.-
Methodint Home Jowrnad, Phaludolphla, Pa, . As lis ttle
promises, It is devoted to the nstragtion sl entort iy
ment of the fumily elrelo, and in order to plage 1E within
e anns of readers 1o modernte elreumstanoes, 16 s fur
aishiod ot u remarkably low rato In proportion to the in,
Lorest of 1w contonis, —New York Tribune. .00 I
omentinlly o home magaztue, snd s Just the thing thst
ane would most destre to place in the hands of his wile
and LT anes, or thine & man of business would hmself
ko up for the omployment of o lolatire hour, —Post,
Wilmington, N, € o Waore wo ont of our ehalr editos
rinl, as & “private oltheon,' ot oft from onr exehange
et and sl thnt, one Of tho Arst magasines o which we
should subsoribe would be Wood s Household, — Rigister s
Hartford, Conn, LU makes one think of tose plaln,
brown-oyed Hitle girls that don't make s yreal show 1o
the world, bt who yet bring & food of supshiine and
masle (o the hearth stone. —Xentinel, Fiattaburgh, N. ¥,
L We hiaye often sald that 16 should be tn every family
1o the land, We bave nover had canse (o regrol saying
W0, Journal, Now Lisbon, Ohlo, AU e an Intellectinl |
and oral sducator, highly prised by all who hecome
aoqualnted with it CAristian Adewate, That u good
magnzing aan be prablishied ontlde of New York or uit
adelphing Ih wppare t from an lnspeation of Wood's
Honsehold, pubiishod ab Newburh, N ¥, 0 fine eity an
the banks of the Wadsan, — Pelegraph, Corry, Pa, A
I hrdin full of fntecosting romding for the family oirole,
Uuion, Yanktown, Dakotah Tareitory, .. Fow who ins
vout o A stugle number will fall Lo hecowe yourly sub.
sariburs, —Telegraph, Glouoostur, Mana, We noties s
racipe for making ' shoddy oake ' whloh s the only
shoddy artiels we eyer would recommend to honsokea)
orn, —Democrat, Facin, Me. . Withont an effort st high
nn In IIINMum, It asanimes o flmlllnr tone, and ak once |
ble. —Spectator, Ban Franclsoo, Oa), |

'in unncul.
lcu.mnsou Msuuu“& 0.,

. L

Magnuine: Addrens

0 g'u;:c‘no “’”. u’Lllrm'mlI:‘.l::::'.l, ‘?Jg
""lo' a % ‘; u‘hwm. ;r.gl“d'
.",::.m:.e Al

UNITED VOICE OF THE

Woon's MousEuoLn MAGAZINE Is one of the monws | ...,

PRESS.

One of the mest deserving periodicals in (his country
I Wood's Houschold Magazine. —Fomervy’s Democrat
Now York, ... . How the pablishers manage to give so
mwueh good reading matter a» they do for one dollsr
ayoar, Is o fuancial conundrom which we unhesitatingly
give up, —=Times, alufield, N, J. A popular writers
are, therefore, good writers, and If ki h prices prove the
werlt of Hterary wares, thoo Mr. Wood's magazine s »
good ane, —The Independent, Now York, At articles
Lreatho o spirit of ecopomy, morality and virtue whieh
In highly refreahing o this agoe of fashlonabile folly and
extravaganee, —Sentinel, Edina, Mo, HAE I8 A dona
fde dovotoe of Tomperanoo. —~Brpress, PFarls, Toxms, ...
It s undoubitedly one of thoe freshest, Hvellest Journals
we have ever examinod, and we feel cortaln that the only
thing whilel -will prevent It from bocowlng » favorite tn
overy family, s the meore fact of its falling over 10 be soen
by thom, —Bvcord, Springfield, Tenn, ... 0t will add »
fascloation to home, aweet home, that way wardness ean.
Ot realst, — Sowtherner, Rome, Ga. ... 01t Is oog of our
eholoest visltors, and we are always happy whon It ar
rives, —Enterprise, Northfield, Miun, «To say that
a8 tptop Journsl, would be Judgiog by the long st of
patrons ot this place. — Glude, AKron, Tnd, s pull
nary department s fovatuable to houspkoopers, — Mikon,
soweryille, Tenn, .. I8 has boan mproving ever sinco
wo knew It—a good eriterion 1or the futare. — Conrier,
Nowmarkot, Canada, ... Al temperance roadors should
support W - Gasette, Now Creok, W, Va, ... Wood's
Household Magazine Is fll of entortainivg tales Niustes.
ting  virtuo, temperance, knowledgo, ete, < 7eidbune
Olympin, Wash, Ter. . The artiolos are shor, plqm.m,
and of auch noquestionable excolleneeo, thint this poriodis
cal ought (o bo both familiar sud weloome In vary many
nouseholdn.  Issuod: at one-fourth price of the Iarger
monthiies, Wood's 1a a raarvel of cheapness and 0rst-class
quality combined, —New York Fimes,

@~ Three numbers malled PREE to wny person not already acquainted with the

& 8 WOOD & 00,

Newburgh, N. Y,
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THE CELEBRATED

Cold-rolled Shafting.

V118 Shafting is in every particular superior
l to any tarned Shafting ever made, ItIs the moc;.
CUONOMICAL SHAFTING to buy, helng so very muc
sronger thao turned Shafting. ‘an dlameter lnl'ﬂ;‘
avery purpose uncingun'nt saving In cousllnx n o
legn and hangere. It is perfoctly round, sn
M.lwurm Gagn. Al vnuﬂive 10 a trind continne to me
It oxolualyely, Wle’h-ve :t "luue quantities, Call and
examine it, or send for [:r ce LAt

dreas ORGE PLACE & CO,,
¥ 126 lnd us Chambers s, New York.

Sturtevant Blowers.

FIHESE are in every particular the best and
mml‘p«rfrrl le’-wn::‘-ver mvlc. A full sssortmont
f overy slze ob band, re
CHeTRLs a : ()Hl)PI'LA(?Cll),

Address 12 md 128 Chiamberns st., Now York,

N. Y. Maclinery Depol.

EORGE PLACE & CO., Manufacturers and

Dealers In Wood and lron Working Machinery, ot
every description, Stationary and Portable Engines and
Bollers, Leather and Rubber Belting, and all srifcles
needfal 1o Machine or Ralirosd Repalr Shops. 126 and
13 Chambers st., New York.

& OLUBLE Glass for Fireproof Paints and
b)) Cements, Manufactured hj L. & J. W. FEUCHT-
WANGER, 00 Cedar streot, N, Y

Andrew’s Patents.

Nol-euuhl“rlctlon uer-q. or Geared Holnr-

vrs, suited (o every wa

Solety Store Elr«vnlorn. l'rcvm-l Accident, it
uopc- Belt, nud Engine break.

lt»- surning safety Mollers.

O-c I ml?n Engines, Double and Single, 1-2 to
OFNE POWET,

Genlr"rm'nl anvu. 100 to 100,0 o inllons

nnlr, Best Pumps in the rid, pnsn

nnd. srnvel, Conl, Graln, ou:.. ‘withe

A ll I {m. M’mrla. Durnble, and Economlicnl.

or lrrn
¢ . D. ANDREWS & BRO.,
416 Water atreot, New York.

P.BLAISDELL & Co.,

\ ANUFACTURERS OF FIRST CLA'*S
ﬂlAClll\lé‘l‘s' TOOLS. Send for Clrealars.

Jackson st , Worcester, Mass.
HIIIQ;U WROUGH
| » IRON
BEAMS &GIRDERS
HE Union Iron Mills Pittsburgh, Pa. The
attentlon of Enginecers and Architects s called to

our improved Wrought-fron Beams and Girders (patent-
M) In which the compound welds between the stem and

'(n, which have proved so ollectionable in the old
mox of manufacturing, are entirely avolded, we are pro-
pured to farnish all sizes at terms as favorable as oas be
obtalned elsewhere,  For Cescriptive Lithograph sddress
Carnegle, Kloman & Co..Unloa Iron Mills, hlu%mh Pa

E. H.L PAYN'S
STAMP & STENCIL
Establishment.

\TKFL DIES FOR MARKING TOOLS,
Puenu &c. Address as above, Payn's Block, Dur

AIR COMPRESSEBS
ENGINES, PUMPS & BOILERS.

DRAWINGS & SPECIFICATIONS OF MACHINERY.
WARING & PARKE, Engineery, 133 Center St., N. Y.

WOODBURY'S PATENT
Péanzng and Matchim
s‘:?n Ar;b.og and other ':o’a.'!&od .Eu.‘ e

Send for Clra?!sn'u l" ‘Nﬂ.
Machinist’s Tools.
A lovr Kriccs 97w 118 l'l. R. Ave., Newark,

. GOU) successors o Gould
WO?“D\\;ORKI\G' MACHINERY GEN.
< .
pen e T e
WITHEREY tuom A
$1 5 A MONTH! EMPLOYMENT
EXTRA l'mucumn
tum Lm-%):-“brnln-ot e ""ﬂ:
S ey vy §-::.~QL. z
llconsed machine In lio vwdtl.
CO., Clevelaad, Ohlo,
lllmmn[ (’A (‘H LUJ I%&N
Tools and Mate:
& WIGHTMAN, cornm. i: 3

FLAIN, In eve « of .

:'"I.hdﬁ'uul X » UOXPANTY,
» o
a‘lrm.lhm . ‘)lu.u:o ‘m X

"l" LOST QITY,
é"ﬂ‘-#‘ %'..'mt..
cnryw

m1|m§ Machines.
Q'I‘.\‘KDARD NIVERSAL, INDEX AND
1 e e itk

GENTS \\'ucm
e, Rlﬂlwl C

$425.&'£P££‘.m u.mw
Eleot'ro-l’lat

m*rumm CHEMIC

EM Y

‘Mlb

P T T

R200.5en 2 sknt L
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New Volume January Ist.

T™HE

SCIENTIFIC AMERICAN

For 1872,

The SCIENTIFIC AMERICAN I the largost, tho bost,
tho ohonpont, and most Popular Journal in the world,
dovoted 1o Inventlon, Mechnmes, Manufaotures, Art,
Solenco, and General Indastry, and haw attalned o wider
elronlation than all others of 1 class,

With the Now Year the Publishers tutend to Increaso
18 value far beyoud what It has beon In the past,  The
Bdltors will bo assdsted by many of the Ablest Writers,
and, haying noccss to all the loading Belontine and Mo
ohinnfoal Journals of Europe, the columnn of the SCIEN-
TIFIC AMERICAN will be constant y enrlobied with the
ehujcest Information which they afford. It will bo the
ounstant atady of the Bditors to preseot all snhjects
relating to the Arts and Sclences In PLALY, PRACTICAL
AXD POPULAR Janguage, 5o that all may profit and under-
wiand.

The SCIENTIFIC AMERICAN 1% not the organ of uny
soct Or party, asd its colomys are therefore kopt froe
from mero partisan guestions.  Nevertheless, ts opinlons
upon all questions of public utllity will he freely ox-
pressed. It would be Impossible, within the Hmliz of a
prospoctus, to specify the wido range of suhjects which
make up the yearly contents of the SCIENTIFIC AMER-
1CAN ; o few only can be Indloated, such ns

STEAM ENGINEERING, TEXTILE MANUFACTURES,
LOOMS, SPINNING AND SEWING MACHINERY,
AGRICULTURE AND AGRICULTURAL IM-
PLEMENTS, ARCHITECTURE AND
BUILDING, WOODWORKING MA.-
CHINERY, BRICK AND TILE
MAKING, HEATING AP-
PARATUS, CHEM-
ICAL FPRO-
CESSES
DYEING, ETC., GLASS MANUFACTURE, HYDRAUL®
ICS AND PNEUMATICS, MILLS AND MILL-
WRIGHTING, MINING AND METAL WORK-
ING IN ALL ITS BRANCHES, MECHAN-
ICAL AND CIVIL ENGINEERING,
GASAAND PAPER MAKING,
PHILOSOPHICAL IN-
STRUMENTS,
HOUSEHOLD
FURNI-
TURE AND UTENSILS, RAILROADS AND CAR BUILD-
ING, PHOTOGRAPHY, FINE ARTS, SPORTS,
GAMES, TOYS—AND A THOUSAND THINGS
OF INTEREST TO EVERY MAXN, WO.
MAN AND CHILD IN THE LAXND,
THE PRACTICAL WORK.
SHOP AND HOUSE-
HOLD  RECIPES
ARE WORTH
TEN TIMES THE SUBSCRIPTION PRICE.

SUPERB ILLUSTRATIONS,

by our own artists, will not only be given, of allthe best
Inventions of the day, but especial sttention will also
be direéted to the description and {llustration of
LEADING MANUFACTURING ESTABLISH-
MENTS, MACHINES, TOOLS AND
PROCESSES.

Inventors and Patentees

will find in each number an official List of Pateats, to-
gether with deseriptions of the more fmportant Inven-
tions. We shall also publish reports of decisions in Pat-
ent Cases and points of law affécting the rights and inter-
ests of Patentees,

THE NEW VOLUME

commences JANUARY FIBST; therefore, now 1s the
time t> organize Clubs and to forward subscriptions.
Clubs may be made up from different post offices.

TERMS FOR 1872,

One copy, one year - - - - - - 1.0
One copy, six months - - > - - - 1.%0
One copy four months - = = - - -

§ Ten coples, one year, each
t Over tes coples, same ra

One copy. of Sclentific Ameriecan for one yeéar, and

CLUR BATES

one copy of engraving, ** Men of Progress,"” - 10.00
One copy of Sclentific American for one year,

and one copy of * Science Eccord,” = - . .00
Ten coples of * Sclence Record,” and ten coples of

the Eclentific American for one year, . . - 5.0

CLUB PREMIUMS,

Auny person who sends us o yearly clab of ten or more
coples, at the foregoing clob rates, will be eatitied to one
Copy, gratis, of the large steel piate engraving, * Men of
Progress.”

Eemit by postal order, draft or express.

The postage on the Sclentific Amwerican Is five cents per
quarter, psyable at the office where recelved. Canada
subscribers must retuit, with suteeription, 25 cents extra
Lo pay postage,

Address all letters, and make all Post Office orders or
drafis payable, o

MUNN & CO.,
37 PARK ROW, NEW YORK.

STEAM PIPE AND

BOILER COVERING.
CONOMY, Bafety, Durability, CHALMERS
Srexox Co., L E.Shst, X.Y., 150N, 24 st.5t. Louls.

Seientific

Anerican.

IMBER 0, 1871.

[Drc
e

Advertisements,

Advertisements woill bo advietttad on this pige ol the rate of
S1°00 portine for sack insertion. & Ngraeings may
Avad adevrtisementa ot the saine ritte per line, bty o
MEEMEnt axn the lettar arioss,

A. 8. CAMERON & CO.,
ENGINEERS,

Works, foot of East 254
strect, Now York clty.

Steam  Pumps,

Adnpled to evary posal-
Bble duty,
Sond for n Prios List,

Adapted to Mochanienl Purposes, Now York
i elring nud Paoking Co. 37 & 35 tark How.

ROOFING FELT.

N TSTNSY B e

B

WELL tested article of good thickness
LN and durability, snltable for steep or flnt roofk; can
Lo applicd by an ordinacy mochianie or handy Iaborer.
Send Jor cironlar and samples o B, 11, MARTIN, W
Malden Lane. and 9 Liberty Street, N Y.,

w OLUBLE or Liquid Glass for Fireproofing
LY Timber. Manufaotured by Lo & J. W, FEUCHT-
WANGER, 85 Codar stroet, N.Y,

D UBLIC HEALTH PROMOTED !'—AGRI-
CULTURE BENEFITED!!

GOUX?’S
Patent Absorbent Closet and Urinal,

Tnouse iy most of the large towns in France ; alko through-
ont Belglum, Italy, Austrin and Russia, In snccessiul
operation In the Boroughs of Salford and Hallfx, and at
the North Camp, Aldershot, England. Patented fn the
United States, October 10, 1571, wo Prizes, Parls Exhi-
bition, 1865, Sliver Medals awarded to this system at the
Agricolinral Exhibitions of: Chalons. Metz. ‘and .Ronen,
May, 1865 The attention of Town Councils, Boards of
Health, Sanitary Reformers, and the Pablle genorally, 18
spocially invited to the System of M. Goux, for vollecting
and villlzing foos] matters,  TU1s e only system of Dry
Closets applleable to existing sanitary. cconomical, do-
mestic, munieipal, and ngrienltural requirements. Send
for circular, Ay L. OSBORN & CO., 424 Caunl St2, N.Y,

P ARE COINS.—A large Assortment. of
l. old Rosslun, Swadish, 8{berian, Persian, Wallachian,
l"rvnrl\l.l(l‘-vrumu. Romnn, &o,, Colos for sale.

Addross

0. 201 North Fifth Strect, St. Louls, Mo,
JOR BALE OR RENT, in Louisville; Ky.,

A well ‘known Foundry and Machitne Sthop, with
Tools for 100 or 200 mon, Buslness established for more

thun 20 yours, Address
I 0. Box 82, Loulsville, Ky,

Woopwann's
nme ARCHITECT.
Working Dmawings,
£12, post-paid.
GE0. E. WOODWARD,
Publisher, 191 Broadway, N. Y.
Send for Catalogue of all books
on Architecture, Agricullure,
Ficld Sports and the Horse,

And Periorated Circular and Loog Saws.  Also Solk
Saws o1 all kinds. No.1 Ferry st., cor. Gold strees.
New York. Branch Office for Pacific Cosst, No. Uw
Front street. San Franclsco,Cal.

Diamond-Pointed
STEAM DRILLS.

"JPHE adoption of new and mmproved applica-
tions to the celebrated Leschiot's patent, have made
these drills more fully sdaptable to every variety of
ROCK DRILLING. Thelr unequalled efficiency and
economy are scknowledged, t.“: In this country and
Europe. The Dnlls are bullt of various sizes and pat-
teros; WITH AND WITHOUT B E

S, and bore at &
uniform rate, of THREE TO F1¥ NCHES I MIN-
UTE In hard rock. They are adspted to CH ILLING,
GADDING, SHAFTIN T}'K.\HLI.IN(L open_ cut
work: also, to DEEP BORING FOE TESTING THE

VALUE OF MINES AND QUARRIES. TEST CORES

taken out, showing the character of mines at any depth.,

Used elther with steam or_compressed air. Simple and

durable In construction. Never need sharpening. Man:

ufactured by

THE AMERICAN DIAMOND DRILL CO.,
No. 61 Liberty St, New York

I INITED STATES AN
ZJ AMANDER FELTING (

Ol NON-CONDUCTING FELTING, (patented O«

tober 5. 1889, und October 4, 158, Refssued Soptember
7, 1550, ) for covering Marine, Statlonary, aud Locomo
Gve Bollers: Steam Fire Eogines, Pipes, Cylinders, Vac-
uum FPans, Water Plpes, Superbeaters, Safe Filllug, and
r‘lll[ Heated Surfaces; particularly adapted to Hot-Blast

e,
- Manufactory and Ofice:
ORR'S OLYMPIC MILLS,
675 River =t., Troy, N. Y.

L.W.Pond---New Tools.

EXTRA T{EAVY AND IMPROVED PATTERNS,
,,\‘l lill'..l\‘.|l’l,ANlil(S, DRILLS, of all sizes;
‘ertical Borlog Mills, ten feet swing, sni de
Stitling Machinew, Gear and Balt Cortare! ftaid Putiches
and shears for {ron, .
Off ce and Warerooms, 88 Liberty s, New York ; Works
st Worceste I..\l'\l;\, X

C. STEBHINS New York Agent.

WIRE ROPLE.

JOHN A, ROEBLING'S SONS,

MANUFAOTONERS, TRENTON, M, J,

N . ) : o
l1 OR Inclined Planes, Standing Ship Rigging,
A Dedgos, Forvles, Stays, or Guyson Dorrfoks & Cranes,
Vlller Ttopos, Sash Corils of Copper and Iron, Lightsing
Conduotors or ( n|.lnrr, B Fattention glvon 1o holst-
I rope of ALl Kinds vor Mines and 181y stors. Apply fot
olreulne, glviog prico and other fnformation, SHent for
|»|\m|.l||u-l on Transmisslon ol Power by Wire Ropes. A
AFRe stook constantly on hinnd nt New York W nrahonse,
No. 17 Liberty street,

 PRATT'S ASTRAL OIL.

Guaranteed the Bafest and
Beat IHuminating O over mnde.
A Over 16000 families continue to
nen It. No pecldents have over
oeonrrad from It
Ol Houne of
CHAN, PRATT, N. X.
Estublished 1770,

— SCHLENKER & "PA"’I"EN'F\/%

BOLT CUTTER

ADDRESS,

Q=
"““’"'\\ﬁ? : N

NEW INVENTION.
HOWARD IRON WORKS, BUFFALO.N.Y.

Swain Turbine.
“OurLow-Water Wheel from this on”

ILL DO TEN PER CENT MORE WORK
on small Stroams, 10 a dry season, than any whee
ever invonted, Gave the best resudts, In syory respoct,
tho Lowell Tests,
For Report of teats at Lowell, with Disgrams and Ta
vlos of Power nddross

THE SWAIN TURBINE €0,,
North Chelmsford, Manx,

'
LUBRICATORS,
REYFUS' celebrated Self-act
Ing Ollers, for all sorts of Machinery
and Shafting, are relinble In all seasons,
saving 7610 per cont, The Self-acting Lu-
bricator for Cylinders 18 now ndopted by
over 8 B R, o the U S, and by hundreds o
statlonary engine: end for a clrcalar to
NATHAN & DREYFUS, 108 Litierty 8t. N, Y

ORIENT SAFETY LANPS,

Entirely of metal, are the only
lamps In use which can neither break, leak,
nor explode. Are ornsmental and cheap.
Adapted 1o all hongehold. uses; also, o
stores, factorles, chiurches, &c,

AGENTS MAKESI0 ADAY

SELLING THESE LAMPS,

Manufactared by >
WALLACE & SONS,
89 Chambers St.. New York.

JOLUBLE Glass for Fireproof Pamt and
L ) Cements. Manufactured by Ik & J. W. FEUCHT-
WANGER, 55 Cedar street, N. Y.

Improved OILER.

Patented July 20,°69; May 2,71,
No. 1, adapted to the PooxET or SEWING Ma-
CciuixE; No. 3, for Nowixa .\IA-:m,\rr.-s:n«} r‘b-r
Carpenters, Machinlsts, o, Sa x0. 1, by

.0.- ums.nﬁ()m:.\‘m":m’. Prop'r,
41 Dey St., New York,

HE BEST SAW GUMMER OUT, ONLY
£15; Emery Grinders, at $25, $40, and'$100; Diamond
urning Tools, $15: Solld Emery wheels of all sizes; The
above standard goods are a4l of our own manufacture,
Address THE TANITE CO,, Stroudaburg, Monroe Co, FPa.

PATENT
OLD ROLLED

SHAF TING.

The fact that this Shatting has 35 per cont greater
strengtl, a finer foish, and 1s troer to gage, than any other
in use. renders it undoubtedly the most economiesl,
are also the sole manufmcturers of the CELERRATED COL-
LIXS Par, CourLixa, and furnlsh Palleys, Hangers, ete. ,
of the most approved styles, FPrice lists maited on appli-
catlon to NES & LAUGHLINS,

120 Water street, Pittsburgh; Pa.

" Stocks of this Shafting In store and for sale by
Fr'l.l.h'lt. DANA & FITZ, Boston, Mass,

GEO. PLACE & CO,, 12 Chambers street, N, Y.

RON PLANERS, ENGINE LATHES

Drilly, and other Machinists® Tools, of superior qual

Ity, on hand, snd finlshing.  Forsals low. For Descrip-

ton and Price address NEW HAVEN MANUFACTUR-
ING CO. New Haven, Conn.

)

pE—T R EAT DANPEE REGULATOR for Steam
I} Bofler. Send for Circulars.
= MURRILL & KEIZER, Balt., Md.

= : ¥ Al

ot Mg, Union Stone Co.,
. Patentees and Manufacturers of

ARTIFICIAL STONE &

EMERY WHEELS
and Artificial Stone and Emery Wheel
Machinery milél'n,ryh.':n :}:'l.ur ;lrcu-

p ¢ Street.

e BOSTON, MASS,

\\'Viixrh WricnT's
s Bucket Plungers

STEAM PUNPS Reects:

Varrey Macuisz Cox.
PANY, East Hampron, Mass.

.
Working Models
And Expertmental .\'hu;h!r\n‘u;;\i, Metal, or Wood, made to

order by N CHNER, 62 Center st. N, Y

AT, SOLID EMERY WHEELS AND OIL
STONES, tor Brass and Iron Work, Saw Mills, and
Edge Tools. Northamoton Emory Wheel Co. Leeds. Mass,

OTIS’ SAFETY HOISTING

Machinery.
.\’o._ 348 lll:}}}n_\\' AY.

OTIS, BROS, & Co.
EW YORK.

_$1000 in 100 DAYS

mended by Houaok GrERLEY and AM, AKIOULTURIAY,
C. A. CLEGG & CO,, 2 Cortlandt 8t., N, Y

IQUID or Soluble Glass for Fireproofing |
4 Brieks and Stone. Mapufactured by L. & J. W
EUCHTWANGEIR, %5 Codar strees, N. Y. l

l: M. MAYO'S BOLT CUTTER, patented
o In 187, improved In 1571, 1s tho best In use., Sead
or tHustrated Clrenlar Clnclountl, Ollo

W1, V. GOarpenter, Advertislog Agent.  Addres
hereaftar, Dox 7T, New York oity.

Tifteen Boiler Rxplosions

( CCURRED LAST MONTH IN THE
UNITED STATES, oy and madming & Intge

‘I‘l‘:n':ll‘lll'l‘ll- OF parsony, and destraying Yilushis property

arTison Safety Boiler

been employod, Instend of the dnngerous fue, tobalar
and othor styles of Stean Generntors, the los of 1ife,
b nnd property would haye boon savod,

THE HARRIBON BAFRETY
16 the anly No'ler that 18 porfootly safe from Disastrous
Explomorn: 16 Is eoouomieal, easily manngod, nid & rapld
stonm genorator,  Manufaotiured st

THE HARRISON HOILER WORKS,

PUILADRLII A, PA,
TOHN A. COLEMAN, Agant, 110 Yrow X {
m'ul No, 110 Fodornl nlr'«nl", lm'-mn. .\|l‘ll‘l‘.wnr‘ G G

l IQUID or Soluble Glags for Damp and
4 Waterproofing all Sorfacos. M |
Lo&dg, w, I"lCl'('H \\'AN(IMI!”!!?:.‘ndnr::,‘::"l"ll.‘,‘;:.r"\"‘. by

(URES Cuts, Burns, Wounds, aod ail dig-

/) orders of tho 8Kin,  Recommendod by Ihyslelnns
Sold by nll Denggelate, nL 28 cts, JOUN ¥, 9 o
Proprietor, 8 Collecs PIco, Now \‘urk.yI iy M ﬁolc

\f 1
McNab & Harlin Man’t’g.Co,
Mannfacturers of

3 BRASS COCKS, FLUMBERS' BRASS WORK
Globe Valves, Gauge Cocks, Stonm Whistles, nnd Water
Gaugoes, Wronght Lron Fipe and Fietiogs,

BrAss AXD COMPONITION CARTINGS,
NO. 5 JOUN STHEET, NEW YORK.

"WIRE ROPE.

TEEL. CHARCOAL and B, B,, of the very

best quality, sultable for Ships, Rlgging, Suspension
Bridges, :l'uy» Derrieks, Inclhmtri’lunc!. holmlnn purs
poses, &e. A Large Stock constantly on hand at
JOHN W. MASON & C0.'8,
41 Broadway, Now York,

HARDWOOD BOARDS,

Largoe and cholce assortment of
FRENCH BLACK WALNUT, AMBOINE, THUYA,
HUNGARIAN ASH;
T%smher with a complete stock of
DOMESTI FLVE}\’-‘I_GURP;‘\U\_K[{SEBRS. BOARDS
83~ Send for culnlog:m and p:-lcé list.
Geo. W. Reap & Co., N.X.

Factory. 156 to 20 Lewls st., between Bh and 6th sts.

From 4 to 500 horse power,
i ot Engacs e
ve Stationary E w‘ln:;-

L U]
lar Saw Mills, Shaft Pulless,
ete. Wheat and Corl:?mls, C{r‘-
cular Saws, etc.
Send for Price List,
WOOD & MANN,

Stenm Engine Company
WORKS—UTICA, N. 1.

Prxcmeat orvice—42Cortinndt st., New York.

L. L. SMITH & CO.,

Nickel Platers,

6 HOWARD ST,, New York,
Between Elm and Centre.

JFOR SECOND HAND ENGINES AND
BOILERS, address C. A. DURFEY, Titusville, Pa.

QTO\’E PATTERN MAKER WANTED
u

IN CHICAGO.

Wanted, a thoroughly first.class Stove Pattern Maker,
for 3 to 6 monthis—one who is capable of designing and
constructing the handsomest Parlor Stove ever made.
Must be perfectly sober and steady in his babits, and
must have the best of references. Address immediately
giving ternns and references,

BROWN BROTHERS,
22 Esst Monroe 8t,, Chicago, 11

UNION

Spoke Works.

QI’OKES. RIMS, AND PLOW HANDLES.

L) All goods warranted sessoned, and of the Dbest

quality. OHN G. DAVIS & SON,
Southwest cor. of Leovard and Otter sts., Philadelphia.

Vertical & Horizontal
'ORN MILLS.

0-1nch grinds 0 bus, ‘wr hour,

and 20-in. 15 Price £80 and $180,
. EDWARD HARRISON ,

S New Haven, Conu.

QOI,L'BLE Glass for Fireproof Paint and
\ Iron Cements,  Manufactured by L. & J. W.
FEUCHTWANGER, 55 Cedar street, N, ¥

Lefel's Improved Tn'rhine..

N EARLY SIX THOUSAND
JL of them In use; under heads from
135 10 280 feet,

$# Send for our pamphlot, one hun-
dred and twonly pages.

JAMES LEFFEL & CO,,

Snringfield, Ohlo, and New Haven, Conn.

|

IRON STEAMSHIP BUILDERS,

NEAFTE & LEVY,

PENN WORKS,

MARINE ENGINES, BOILERS. AND BUILD
A S OF COMPOUND ENGINES,
T PHILADELIHIA, P

FPHE “ Scientific American ™ s !-rhm'd with
CHAS. ENEU JOIUNSON & CO.S INK. Tenth and

Lomburd sts.  Pllladelpbia. and 5 Gold st,, Now York
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The accompanying engravings illustrate an improved apps- |

ratus for hoisting and conveying coal, patented August 1,
1871, through the Scientific American Patent Agency, by
Joseph Green, of New York city, assignor to himself and
George Stancliff, nlso of this city, and which is undoubtedly

one of the most complete devices, for the work intended, yet

produced. .
The principal engraving ghows the spparatus as discharg.

at » dock, und 18 an excellent represonta

ing u cargo of coul exce
pearsnce and application of the inyen

tion of the general ap
tion. ' )
Figs. 2 and § are details showing the main features of the
invention,
arder, B -
i : 4 . o )

The elevator Lucket is mised by a rope, A, Fig. 2, which

- N 9 ¢ 'Oy - '

passes under the sheave, B, Fig. 2, and over the pulley, C,
1ed 10 the frame of a car which runs on an cle

Fig, 2, attac)
The car Is held

vated Inclined milway, us ghown in Fig. 1,

/

which are gimple and not liable to get out of | holsting coal in yards and gasworks, and for discharging

I
/

sy h =

from moving, while the bucket ascends, by the hook lever,
D, Fig. 2, which engages a round crossbar of the car
frame.

As the bucket reaches the car, the spear head, E, Fig. 2,
enters the funnel shaped guideway, F, which directs the
point of the spear head up against the hook lever, D, thus
releasing the latter from its engagement with the bar which
holds the car. The continued traction of the rope then draws
both car and bucket to the point at which it is to be dumped.
During this part of the movement, the bucket is sustained
by the spear head, held by a spring catch plate which is
caused, by suitable tripping mechanism, to pass under the
lower shoulders of the spear head, and which is released
from its engagement from the spear head, and reset on the
roturn of the ear, by the action of the tripping lever and
hook, G, Fig. 2, attached 1o the frame of the car.

The bucket is dumped, when it arrives at the proper point,
through the sgency of the tripping lever, H, Figs. 2 and 3,
which operates bent levers or latches, I, that pass down
through the interior of the bale, J, and enter catches, K, |

!

attached to the pivots of the bucket. !

Thoe tripping is eflected by an adjustable stud clamped to |
the lower side of one of the rails. A sleéove on the shank of
the spear head allows the bucket to be turned and locked so
as to be dumped forward or backwand, or to either side, as re- |
quired.

The facility with which coal can be handled by this appa-
ratus is very great, and we expect to see its universal adop-
tion. The inventor states that one tun per minute may be
raiged to the ordinary hight, and delivered one hundred feet
back, as an average rate of working. The apparatus I't‘qllil't':l.l!
the attention of only two men, and is adapted not only for

cargoes of coal, but also for use in the elevation of ores and
broken crude materials of every sort. The Manhattan Gas
Company las already adopted this muachine for their coal
sheds, (ten of these machines being now in operation and

building for this company), at their works onNokh river, at

GREEN AND STANCLIFF'S APPARATUS FOR HOISTING AND CONVEYING COAL,

the foot of Eighteenth street, where they may be seen in
operation. For further particulars, address Joseph Cramp

ton, machinist, Twentieth street, between 10th and 11th ave
nues, New York elty,

AsBESTOS I8 o silicate of magnesia, containing also about
15 per cent of lime, 1t has Jong been known, as its name in.
dicates. The ancients used it for the wicking of their lamps
and also for napking. Thoe Greek word asbestos, meaning un-
extinguished, was appliedto the wicking, as the wick never
burnt out and the votive lamps were kupt constantly burn.
ing. When made Into napking, it was ealled amtonthos,
meaning undofiled, as the napking wers eleaned by throwing
them Into the fire, The Fronch have adopted the name of
amianthe, stond of nsbestos, from this latter word,

e S B Nl LN AR L e LY iRl

, -
AR IR NG 10 et it 5 e . it ¢ BT e w BRADE B8




Scientific  Jmerican,

G AND FLYING MAGHINES,
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(e e Carutil Magnsine. |
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e e L to sy low many contaries have

Ahe Ot nttempt was mide to solve the pro.

m;‘;‘“‘w before the  philosophor's

wmm for, or before the prablom of perpot
| Cattmeted tho attention of mechanists, men

1 wing thele way through the 100 unrosisting
0k of more o less ingenious imitations of the pin.
e ‘;1‘ M g, It hag oven boen suggested (see

" d’ Astra Castra), that King David reforred

ful attempts of thissort, when he eried, © O that 1

a doye, then wonld T floe nway and be at rest.”

ut inststing on this opinion—which, indeed, mny
rdod mollym,'ond cavil—wo have abundant
 that, in the earliest ages, the same problem has
tacked which the Afronautical Society of Groat

ook In hand but o fow years sinco, and whicly, still

o i .ﬁ'wﬂ‘ﬂm Parisians mugh\ ecarnestly,
m) valp, to palve.

By the lnyention of the balloon the problem of adrial flot-
. m,h%u)ﬂd, but the problom, which has hitherto
roved 5o intractable, is that of adrial navigation or flight—
r by means of fying machines capable of supporting

1} mp at onee, or by means of contrivances coabling
:‘mww liis way alone through the air. There can bo
Tittle quostion that this problem is one of great difficalty, It
bas, Indoed, been long regarded by nearly all practical
mechaniclans as really insoluble.  But of Inte yoars earotul
S Lave led competent men to entertain doubts s to
Alie validity Bf the objections which have been urged against
the thoory that it is possible for men to fly. Fuets have
como to light which seem, to say the least, highly promising,
In fine, there are not a fow who share the convictions of the
Josrned President of the ASronautical Society, that before
mapy years have passed men will have learned how to navi-
gate the air. The time may not be at hand, indeed, when
Bishop Wilkins' prophecy will be falfilled and men will
cull as commonly for their wings as they now do for their
boots; but it does not seem improbable (hat before long the
first adrial yvoyage (as distinguished from a@rial drifting in
balloons), will be successfally accomplished.

It may bo interesting to inquire, what are the principal
facts on which this hopeful view of the long vexed problem
hns been founded. In so doing, we shall have occasion to
touch incidentally on the history of past attempts at flight;
and this history is, indeed, so attractive, that the reader may
be disposed to wish that it were entered upon more at length,
But our subject is such a wide one, that it will be necessary
to avoid discussing, at any Jdength, those strange and some-
times apoeryphal narratives, which are to be found in the
reconds of nEronautics. For this reason we propose to con-
sider only such accounts of past attempts as appear to bear
on the subject of the actual feasibility of flying.

In the problem of a@rial navigation, four chief points have
to be considered—buoyancy, extent of supporting surface,
propulsive power, and elevating power, At first sight, buoy-
ancy may scom to include elevating power and supporting
power, but it will be seen, as we proceed, that the term is
used in o more restricted sense,

1o the balloon, we have the perfect solution of the problem
of securing buoyancy. The success with which men have
overcoms the difficulty of rising into the air is complete; and
this being their first and, seemingly, a most important suc
cess, we can, perhaps, hardly wonder that further success
should long have been looked for in the same direction, The
balloon had enabled men to float in the air; why should it
not enable them also to direet their course through the air?
The difficulty of rising into the air seemed, indeed, much
the more serious of the two before the balloon had been in-
vented ; and all who had failed in their attempts to fly, had
fuiled in precisely this point.

Yot all attempts to direct balloons have hitherto failed. It
seems clear, indeod, when we inguire carefully into the cir-
cumstunces of the case, that such sttempts must necessarily
fail. The buoysncy of bulloons is gecured, and can be se-
cured, only by one method, and that method is such as to
preclude all possibility—so at least it seems to us—that the
balloon ean be navigated, A balloon must be large, many
times larger than any machine to which it ean be attached.
If we take even the case of one man raized by a balloon, and
Inquire hiow large the balloon shiould be, we at onee see how
disproportioned the size of a ballosn must needs be to the
bodies of & heavier nature which it is intended to ruise. We
Know that o man can barely float in water: s that he is
about equsl in weight to an equal volume of water, But a
volume of water is more than eight hundred times heavier
than sn oqual volume of air, even at the sea level, where the
air i densest. Bo that the weight of a man is more than
olght handred times Lieavier than that of the air he displaces,
It follows that if n very light hollow vessel could b made,
which ghould be more than eight hundred times as lurge ns
wman, nnd which could be perfectly exhausted of sie with.
out collapsing (a thing wholly impossible), the buoyaney of
that vessel would barely enable it to support the welght of o
mnn, Bat the balloonist is unsble to obtain any vessel of
this sort, Ho cannot employ the buoyaney of a perfect vacu.
nm to raise him. What he has to do is, to fill n silken bag
with & gus lighter than air, but still not weightless, and to
trust (o the difforence, between the weight of this gas and
that of ths air the balloon displaces, to raise him from the
ground. Bo that such a balloon, in order to ralse = man,
mast b considerably Inrger than the hollow vessel Junt re
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ferred to, But further, the balloon must rise above the
denser parts of the air; it must enrry [ts own welght ns well
s that of the man; the balloonist must take n supply of
Dallast ; and other like considerations have to bo attended to,
all of which render it necessary that tho balloon should be
Inrger than we have bitherto supposed,  Apart, hiowover,
from all such considerations, we find the vory loast propor.
tion, botween the size of the balloon intended to earry one
petgon and the size of the hiuman body, to be abiout ax ong
thousand to one, Buoyant vessels constraoted on sueh o

oy must needs prosent an enormous suefaco; nnd thore
*um not only must they strongly tesist all attompts mnds to
propol them in any direction, but the Hghtest wind must
havo more effeot upon them than any offorts mnde by thoxs
they earry.  As for any power which shonld nyall to propel
n balloon against a strong wind, the idon wooms too elifmorl.
onl to be ontertained.  Until mon onn soo thele way to pro.
polling & buoyant body (one thousand times Inrger thn the
weight it supports), at the mte of fiftoen or twenty milos an
hour through the ealm air, they cannot expuct uven to rosist
the netion of a steady breezo on a balloon, far less (0 travel
against the wind, Bat even if It were possiblo to concoive
of any contrivance by which a balloon could be propelled
rapldly through calm air, yot the moere motion of the ballson
at such a rate would sway the balloon from ita proper posi.
tion, and probably causs its deatruction. A power, which
could propel the car of a balloon through enlm air ut the
rate of twenty miles an hour, would eause procisely the
sate offect, on the balloon lwself, s though the car wore
fixed while o heavy wind was blowing ngainst tho balloon,
Wo know what the effoct would be in this latter enso; the
bulloon wounld soon be made a con:plote wroelk ; and nothing
olse could happen in the former cnyo,

But it may be seriously questioned, swhethor buoynney in s
desirable feature in any form of flylng machine, We have
seen that a degroe of buoyaney sufficient to seeure actual
flotation in the airis incompatible with aérin]l navigation,
We may now go further, and urge that even a less degree
of buoynney would be a mischisvous feature in a flying
machine. M. Nadar, the balloonist, mokes n significant,
though not strictly accurate observation on this polnt, in his
little book on flying. Passing through the strects of Paris,
during the mdileship of Haussmann, he heard o workman call,
from the roof of a house to a fellow workman below, to
throw a sponge up. * Now,” says Nadar, * what did the
ounning workman, who was to throw the sponge, do? The
sponge was dry, and therefore light and buoyant. Was it in
this condition that he threw it up to his fellow? No; for it
would not have been possible to gend it above the first floor,
But he first wets the sponge, and so makes it heavy; and
then, when it has been deprived of the lightness which is
fatul to its flight, he throws it casily to hix fellow on the
liouse roof.” M. Nudar infers that the Tirst essential in o
flying machine is weight !

Now, what is true in the above reasoning is, that buoyancy
renders flight—as distinguished from aérial floating—impos-
gible, or, at least, difficult. 1t is not true, however, that the
flight of the wet sponge exemplifies the kind of flight which
the aéronaut requires. The sponge, in fact. was neither
more nor less than a projectile; and most assuredly, the
problem of flight is not to be solved by making projectiles of
our fiying machines, or of our bodies. It may be, and, in
deed, we shall presently see that it probably will be neces
sary that some form of propulsion from a fixed stand should
have to be applied to the flying machines of the future. But
after such propulsion has been applied, the flylog machine
must be supported in some way, not left, as an ordinary pro-
jectile is left, to the action of unresisted gravity. M. Nadar's
wet sponge is no analogue, then, of the flying machines we
require,

Before leaving the subject of buoyancy, however, it will be
desirable to inquire whether buoyancy is, in any marked
degree, an attribute of the flying creatures we are acquainted
with—Dbirds, bats, and insects, The structure of such crea-
tures hag been supposed by some to ba such as to secure ac-
tual buoyancy, to & greater or less degree; and many would
be disposed, at o first view of the matter, to regard the hollow
bones and the quill feathers of birds as evidences that buoy-
ancy is essential to fight. We have even seen the strange
theory put forward, that during life, the quills of birds, as
well as theirhollow bonesg, are filled with hydrogen, *“ Fly-
ing animals,” says a writer, in A% the Year Round for Mareh
7, 1808, “ are built to hold guses everywhero—in their bones,
their bodies, their sking; and as their blood is sevornl de-
groes warmer than the blood of walking or running animals,
their gases are probably several degrees lighter, Azote, or
hydrogen, or whatever the gas held in the gasecous struc-
tures muoy be, is proportionately warmer, and, therefore,
proportionately lighter than air.”

But it appears to us that on a careful consideration of the
atructure of flying creatures, the hollow portions of their
bodies will be found to fulfil a purpose quite distinet from
that of imparting buoyancy. If we examine a quill wo find
that the most remarkable feature, which it prosents to us, is
the proportion which its strength, ospocially as respects resis.
tance to flexure, hears to its welght, It would be dilicult in.
dund, to construet uny bir, or rod, or tube, of the same length
nod weight as & portion of n bird’s quill, swhich would bear
the same pressuro without perceptible flexure; and it is
searcoly coneolvablo that sny structure, appertaining to  liv.
Ing crouture, could possess greator strength with an equal
dogree of lightness, In the hollow bones, again, we see the
samo assoclation of strongth and lightnoss, Procisely ss o
tubular bridgoe, like that which spans the Menal Straits, is
eapable of bearing far greater stealn than w solid moetal bar

of l'l‘ll!\' \\’l‘l'l'll nod lvln(lh_ o the hollow bones of binds are

P

1871
fur stronger than solid hones of equul welght would be. We
see then, that lightness Is secured in these parts of & bird's
ptructure.  But lightness and buoyancy ars different matters,
We ean understand that it is absolutely caentinl that the
weight of o machine intended for flight should be ay small
s may be, due regard boing hnd to strength and complete-
ness,  Bat there is little, wo concoive, in the strocture of
flying creatures, which polnts to huoyancy us o dosirable
fonture in n lying machine,

W come next to a mueh more fmportant point, namely,
extont of supporting surfoce. Weo wre to consider the air
now, not with regard to ity density, the quality which enn-
bles o balloon, filled with rarer gas, to float In air, but with
reference to its power of resisting downward motion throngh
It; that is, of resisting the offucts of gravity, We have to
Inquire what extent of surfacs, spread vither in the form of
wings or us in parachutes, will suflice to support & man or &
flying mnchine, It is here that the researches recently madeo
soem to bear most significantly upon the question of the pos-
sibility of flight.

The history of the parachute affords some Insight into the
supporting power of the sir—some, but not mueh. The par-
nchute has been commonly suffered to fall from benesth the
cnrof u balloon, Suspended thus, in the lee, o to speak, of
the balloon's mnss, and with its sapporting surface unes-
panded, the parachute descends under highly unfavorable
conditions. A great veloeity of descent is aequired before
the purachute is fully expunded, and thus the parachute has
10 resist a greater down.drawing force than wonld be the case
if the machine were open, and surrounded on all sides by
free air, at starting, The consequence is o great and sudden
strain npon all parts of the purschute, us well a8 o degree of
oscillation which seriously risks its structure, besides impair-
ing its supporting power—since this power would obyiously
net most effectively if the span of the parachute remained
horizontal throughout the descent. The following account
of Garperin’s descent, in 1707, illustrates the foregoing re-
marks : g

“In 1797,” says Mr. Manley Hopkins, “ Giarnerin constructed
u parachute by which he descended from a balloon at an ele-
vation of 2,000 feet. The descent was perilous, for the pam-
chute failed, for a time, to expand; and after it had opened,
and the immediate fears, of the immense concourse which
had assembled in Paris to witness the attempt, had been re-
moved, the oscillations of the car, in which Garnerin was
seated, were so violent as to threaten either to throw him
out, or, on arriving at the ground to dash him out with vio-
lence. He escaped, however!” We notice the same circum-
stances in the narrative of poor Cocking's disastrous attempt
in 1837. ““ When the cords which sustained the parachute
wero cut, it descended with dangerous rapidity, oscillating
fearfully, and at last the car broke away from the €
and Mr. Cocking was precipitated to the ground,
hight of about one hundred foet.” .

Bat apart from these considerations, the parachute affords
no evidence whatever of the increased sustalning power of
the air on bodies which traverse it rapidly in & more or less
horizontal direction. The parachute descends, and descends
quickly: we have to inquire whether the air may not resist
descent so strongly that, with comparatively small effort,a
horizontal or even ascending motion may be effected.

A familiar Nustration of thissupporting power of the atmos-
phere is given in the flight of an oyster shell or piece of thin
slate, deftly thrown from a schoolboy’s practised hand. Such
a missile, instead of following the parabolic path traversed
by an ordinary projectile, is seen to skim slong almost like a
bird on resting pinions. It will sometimes even ascend (after
the projectile force has ceased to act in mising it), as though
in utter disobedience to the laws of gravitation.

The fact appears to be that, when a horizontal plane tray-
erses the air in a horizontal direction, the supporting power
of the air is increased in proportion as the plane moves more
quickly, or in proportion to the actunl quantity of air it glidcja
over, so to speak. Indeed we have clear evidence to this
effect in the behaviour of the common toy kite, the support-
ing power of which is increasel in proportion to the force of
the wind. For a kite, held by a string in a strong horizontal

current of air, corresponds exactly toan inclined plane surface
drawn swiftly in a horizontal direction during a calm. The
same sapporting power which results from the rapid passage
of the air under the kite will be obtained during the rapid
passage of the kite over still air. :

When we study the flight of birds, we are confirmed in
the opinion that velocity of horizontal motion is a point of
extreme importance ns respects the power of flying. For
though there are some birds which seem to rise almost straight
from the ground, yet nearly all,and especially the larger and
heavier birds, have to acquire n considerable horizontal ve-
locity before they can take long flights.  Even many of those
Dirds, which seem, when taking flight, to trust rather to the
upward and downward motion of their wings than to swift
horizontal motion, will be found, when carefully observed, to
move their wings up and down in such sort s to sceurs &
rapid forward motion. The present writer has been much
struck by the singularly rapid forward motion which pigeons
aequire by what appenrs liken simple heating of their wings.
A pigeon which is about to fly from lovel ground muy bo seen
to beat its wings quickly and with great power; and yet in-
stead of rising with each downward stroke, the bird is seen
to move quite horizontally, as though the wings scted liko
sorew propellers,  We beliove, in fact, that the wings during
this action do really act, both in the upward and downward
motion, in a manner resembling either scrow propulsion or
tho action by which sexmen urge  boat forward by means
of u single oar over the stern. (SA"OI‘! call this seulling, &

3 -“’ ‘:‘.:

term more commonly applisd to the propulsion of n boat by
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n single oarsmon using n pair of onry, or seulls,) The nction
of a fish's tail Is not dissimilur; and as the fish, by what
seoms like a simple beating of its tall from side to side, Is
able to dart swiftly forwarnds, so the bird, by what seoms like
a beating of its wings up and down, is able—when occasion
requires—to acquire a swilt forwand motion. At the same
time it must be understood that we aro not questioning the
undoubted fact that the downward beat of a bird's wing is
also capable of giving an upward motion to the bird's body.,
The point to be specially noticed is that when a bird is taking
flight from level ground, the wings are 5o used that the down.
ward stroke gives no perceptible motion,

But since a horizontal velocity is thus effective, we might
be led to infer that the lnrger flying creatures, which, cateris
paribus, travel more swiftly through the air than the smalloer,
would require s smaller relative extent of supporting sur-
faco. We are thus led to the consideration of that point
which has always been regarded ns the great, or mther the
insuperable difficulty, in the way of man’s attempts at flight
—his capacity or incapacity to earry the requisito extent of
supporting surface. Wo are led to inquire whethor o smallor
extent of supporting surface than has hitherto been deomed
necessary may not saffick in the ease of a man, and @ fortiori
in the cas<e of a large and powerful flying machine.

The inference 1o which we have thus been led s found to
accord perfectly with the observations which have been made
upon flying creatures of different dimensions. It has been
found that the supporting surface of these crentures—
whether insects, birds, or bats—Dby no means varies in pro.
portion to thelr weight. This is one of the most important
results to which the recent inquiries into the problem of flight
have led; and ye believe that our readers cannot fail to be
Interested by an aecount of the relations which have been
observed to hold hetween the weight and the supporting sur-
face of difforent winged crontures.

[Uongluded next week, |
e I e

The Finish and Preservation of Metallic Surfaces,

The following excellont remarks upon the above subject
ure oxtracted from the Zechnologist :

All metals in common use are linble to corrosion; and it
has always been an object with mechanics to find out the
best means of preventing this, since such corrosion is not
only unsightly, but tends to weaken the metal and to add
greatly to the friction when it ocours on moving surfaces.
In general, the greatest safety has been found in surfaces
which have been either well painted or highly polished.
When a piece of metal has been highly polished, it no longer
presents to the air the same oxtent of surface that is pre.
sented by the sume plece in a rough state, The reuder will
readily apprecinte this statement if he will consider the dif.
forence between the surfaces presented by a smooth lawn,
and by the same field after it las been thrown up into
ridges and furrows by the plow, Of course, the greater the
extent of surface pregented by uny given piece of metal, the
more powo:fnlly will air and moisture act upon it to corrode
it. Besides this, it has been found that the condition of the
surface has a great deal to do with the force with which
water adheres to it. It is almost impossible to wet the
blade of & well polished razor; and a highly polished needle,
if carefully lsid on the surface of water, will float, because
the water will not wet it easily. These facts explain why
it is that highly polished surfaces do not corrode easily, as
§% seen in the case of fine catlery and instruments made of
steel ; and they enforee the importance of earrying the polish-
ing process to the last degree of perfection.

It is undoubtedly true, however, that we are apt to put too
much polished work upon our machinery, and especialiy
upon our engines; and we thereby not only incur a greatly
increased expense in the first instance, but the subsequent
cost of maintaining this high polish isa seriousitem. It was
therefore with a good deal of pleasure that mechanics saw
the new mode of finlshing by plating with nickel introduced.
This process hax already been applied with the very best ro-
wults to tools of various kinds, snd even 10 machines of con-
siderablo Kigo, We huve seen nn onging which had all the
exposed und polishod parts nickel plated, The appearance
was very fing, and the lubor involved in keoplog the engine
bright was reduced to o minimum, Nickel does not corrode
by exposure to ordinary vapors and gases and consequently
 mere wips with an oiled rag or cotton waste s ull that is
neoded to keop it bright,

Unqguestionably, tho cheapest and most uftuetive mothod
af protecting metalllc surfaces is to paint them. For vory
conrse articles coal tar Is frequently omployed ; and wo have
often seen great mistakes made in the methods omployed in
its application. Conl tar, if simply applied to any surfaco as
a paint, takes n very long thme to dry, Indeed, wo have soon
it remain for yoors in a sticky, semi-solid condition, To
wyold this, the tar ought o be bolled antil coducod 1o pitoh,
und then, if necessary, thinnod by tho addition of nuphtha,
or applied while hot to a ho' metallic surface. Tur treatod
in this way dries rapidly, and forms a hard paint or varnish
that does not soil other objects. In using tar, however, wo
are provented from obtaining any other color than black—an
objeetion which docs not apply to many objects, such as the
conrsor articles of agricultural implemonts, boilers, ote. For
such purposes, s cheap varnish made from conl tar has come
into very extensive use. A very fine black varnish wmay be
applied to any coarse fron sarface that will bear the opera.
tion, by simply heating it to such & point as will cause it to
docompose Nogeed ofl, and then brushing it over with this
lquid. When it gets cold, the iron will be found to be cov-
ored with a fing, smooth, Ulsck varnish which adheres vory

closely to the mutal,
One of e grontest difficultion In the way of protecting
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iron surfaces by means of paint s the diffieulty of producing
a firm adhesion between tho paint and the metal. Whegnap-
plied to surfaces that have been polished, the diffieulty is
not so great; though, even in this easo, anything that wiil
cause a more perfect adhesion is to be wolcomed. It is when
paint is applied to the rough surfaces of iron castings, and
especially to those that hiave beon sealed by the action of
vitriol, tha! the difficulty of producing a perfoct and perma-
nent adhesion is found. In onder to secure the best results,
iron that has been vitrioled ought to be well washed and
carefally dried before the paint is applied, If the articles
are small and will bear the application of & strong heat, they
should be heated until oil applied to them smokes, They
may then be brushed over with a thin conting of boiled lin.
seed oil; and, when this has become thoroughly dry, they
may be painted. When the articles are too large, or when,
from other reasons, it is impossible or inconvenient to heat
them, the oil may be warmed before*it Is appliod. A thin
coat of hot oil will penetrate every pore, displace all adher
ing dampness, and stick to the moetal so closely that no ex.
posure to air or moisture will ever causoe it to separnte, To
such nn oiled surface paint adheres well; and when this pro.
cess is adopted, we never find the paint falling off, in large
flukes, owing to moisture having cropt into sonfe crack and
gradually producing a thin layer of rust between the paint
and the metal.

These remarks of course apply to metal that i exposed to
the open air and subjected to the sction of frost, moisture,
and air. It is easy enough to protect moetal that is kept
within doors, in a dry place, and consequently needs no pro.
tection; but iron exposed to the elements is a different af.
fair. And here we may perhaps be allowed to remark that
these directions, in regard to hot oil, apply to wood gnite ns
well as they do to metal, A coat of oll applied hot and al-
lowed to become thoroughly dry is a powerful preservative,

|and mnkes an excellent groundwork for a subsequent cont

of paint.

—
Patents,
[From the Report of the Secrotary of Interior.)

There were filed in the Patent Office during the year end-
ing September 30, 1871, 19,420 applicstions for patents, in-
cluding reissues and designs; 8,337 cavents, and 181 applien-
tions for the extension of patents. Twelve thousand nine
hundred and fifty patents, including reissues and designs,
were issued, and 147 extended; 514 applications for trade
marks were received, and 457 trade marks issued. The fees
received during said year amount to $671,583:81, and the
expenditures for the same period were $500,041:67, leaving
surplus of $111,542-14 of receipts over expenditures. The
aporopriation asked for the next fiscal yoor is $606,400.

The number of applications for patents, including relssues
and designs, received during said year, 18 a small increase
over the number received the preceding year, while the num-
ber of pateuts issued is not quite so great. It is worthy of
remark, however, that the labors of the clerical force of the
office are increased proportionally more than the number of
applications would seetm to indicate, innsmuch as each year's
operations add about 20,000 to the number of patented snd
rejected applications, with which the examining corps must
become familiar, in addition to those previously filed. The
examiners are, generally, men of distingulshed ability and
untiring industry, but their nurber is inadequate to properly
and promptly discharge the increasing duties demanded of
them.

The act of January 11, 1871, abolished the old form of an.
nual report of the Patent Office, and suthorizes the Commis.
sioner to substitute therefor full copies of the specifications
and drawings of all patents issued, these to be deposited in
the clerk’s office of each United States District Court, and in
certain libraries. This law was passed in the belief that
there was very little public demand for, or interest in, the
annual reports of the Patent Office, which belief the Com-
missioner thinks was not well founded, although approving
of the law, and rogarding It as o means of placing fuller in.
formation before thoso interestod, and at o much less cost than
bofore, Bealde copies of the specifications and drawings for
disposition under tho law, other copies aro printed for sub.
seribers.  Thoese publications are rapidly becoming popular
among those interested In patents, and will be of great benefit
to the office In various ways, For the convenience of sub.
geribors, the publieation of the specifications and drawings
Lias bieon areanged into 176 difforont classes, ncoonding to their
subjoct mottor, so thut subgoribers nood not nocessurily pay
for tho ontiro lssue, but only for the particulur class or classes
in which they may be Interested,

The rapldly extonding business of the office requires more
room; and although additional room has besn provided during
the year by the transfor of the Ponsion Office clerks to
anothor bullding, the Patent Offies s sulll without sutficient
room for the teanssotion of s business lu o satisfuotory
manner, ‘I'he geners] business of the offiee has been promptly
and satisfuctacily administered during the term of the present
Commissioner, and his efficloncy and capabillity for its delieate
dutios is cheerfully sttested,

Sclonee In Prussin,

Sir Willlam Thomson stated in his rocont addross before the
British Association, that in Prossia every uuniversity, every
polytechnic aeademy, every industrial school, most of the
grammar schools, In a wond nearly all the schools superior in

rank o the elementary schools of the common people, are|*

supplied with ehemical laborataries and a collection of phillo:
sophical instruments and apparatus, aceess to which is most
liberally grnted by the directors of thess sehools 1o any per:
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that does not offer facilities for sc’entific investigations at no
other cost than that of the materials wasted in the experi-
ments.  And further, professors, preceptors, and teachers of
secondary schools are engaged on account of their skillfal-
ness in teaching ; but professors of universities are never en-
gnged unless they have already proved by their own investi-
gations that they are to be relied upon for the advancement
of science,

<>
Fireproof Materials,

Mr. H. J. Ramsdell, in & Washington letter to the Clincin-
nati Commereial, giving an aceount of an interview with Mr.
Mullett, the supervising architect of the Treasury Depart-
ment, elicits some interesting opinions as to the lessons from
Cluengo, especially the following, roluting to fireproof mater-
inls:
“Iron,” said Mr, Mullett, “ I mean cast iron, absurd as the
statement may sppear, will not resist as much heat as good
sound onk timber of the same dimensions. Fire expands the
iron and warps it, and it breaks very easily. Indeed, if oak
timber should be treated Ey any of the processes of liquid
pilleate, it may be considered almost n fireproof material com-
pared with cast iron,  As for stones suitable for building pur-
poves, ns I told you before, there are few that are fireproof,
though some approximate the necessary conditions, and, ex-
vopt in severe conflagrations, may be generally depended
upon, Granite, marble, and sandstone are not to be trusted,
n8 they soon perish by exposure to the heat, as has been
shown a thousand times. But Iam strongly in favor of liquid
silicate as a preparation for wood to be used for building pur-
poses. My attention was directed to this material some years
since, but I have not had an opportunity to investigate the
subject fully, I believe, however, that it merits more atten-
tior. than any other suggestion that has been made public,
and may yet prove one of the most practical solutions of the
question of non.combustible construetion that has yet been
offered. Whether this or some other process for making
wood non-combustible is the more desirable, I am not pre-
pared to say. I am, however, decidedly of the opinion that
any process by which wood can be rendered non-inflammable
at a reagonable cost would not only be an inestimable bless-
ing to the publie, but its use should be rendered imperative
by law."
“Well, Mr. Mullett, do you still think that brick is the
only fireproof materinl?” < looked into that subject at
Chicago with much interest. Now, it is very hard to make
an absolutely fireproof building; but I believe that & build-
ing, properly constructed of bricks that are well made, and
of iron or non.combustible timber, protected by fireproof
shutters and door, will resist the fiercest conflagration. Re-
mwember, I say fireproof doors and shutters, not iron, To
make an absolutely fireproof structure, however, well burned
and homogeneous brick must be used. The walls must be of
sufficient thickness, and should be built with an air space to >
prevent the transmission of heat. The joists shoula in no
case be carried into the walls, but should be supported on
corbel courses of brick, and connected with the walls them-
selves only by wrought iron anchors. The windows and doors
to be protected, as I bave said, with fireproof shutters, and
the roof tobe of slate or metal. The use of roofs composed
of coal tar, or other similar substances, should be prohibited
by law in cities, Ordinary iron shutters are scarcely more
fireproof than those of wood. They heat rapidly, warp from
their fastenings, and admit the fire to the interior, and are in
fact a means of facilitating the conflagration by obstructing
the efforts of the fire department. I see no reason, however,
why fireproof shutters should not be produced at s price that
would place them within the reach of all”
*“What do you think of dry pressed bricks?” *“[ nover
had much experience with them, and I don't believe in them,
They are certainly not so good as the ordinary kind, A very
little experience with brick will that the more thorough-
ly the clay is tempered the better the bricks are.  Ono great
trouble in obining good brick is in the of brick.
makers to temper their clay enough.” “ What do you think
of terra cottat” “Terrs cotta is a waterial to which 1 do
not think sufficlent attention has been given in thiy coun
though in Europo many beautiful and durable speein
have been produced. [ feel confident thut it will be
if properly made, one of the most dealrable articles
use of an architect in the erection of fireproot by
should be used in a logitimate manner, and not
tlon of cut stone.”

For the Honollt of Oh

tlon nlong tlw\vsllu.uulm
or to machines for raising the

pipes were very minutely g

son qualified for selentifie expariments. In consequonce ther | \y

will searcaly o found a town exceeding 5,000 inhabitants | profit,




tmproved Steam Boller,

panying engravings illustrate a boiler invented
‘oodson, and patented in the United States and
and for which applications for patents are now
 in Russin, Prussia, Austria, France, Belgium, and

necessary 1o refer, ax
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no confusion or collision, a state of things will be produced |

e ——————
Unequal expansion is, without doubt, one of the causes of

highly favomble to the generation of steam, the colder water | the rapid detorioration of boilers, which, upon inspeetion ,
finding easy wnd continued access to the heated bottom of the | have been passed as sound, and which explode sabsequently |

vesaol at E.

under circumstances which lead us to doubt the thoronghiness

“1f the communication between the two glasses be cut off | of the inspection.

by inserting a plug in one of them, as seen at P, in Fig, 85, the

The Woodsen boiler is based upon the principlo of nniform
longitudinal  circuln.
tion, wherchy the
steam is ensily and
constantly brought to
the surface of the

its less specific grav- = [

ity. If, under these

circumistances, the
throttle valve be
closed, and the safety -

concisely as possi- water with gradoally
Dble, to the laws which and uniformly sceu-
control the genera- - mulating pressare and
Sosiod in boll- Y a svedee the boiler is kept at
ers. When steam is e —— { iew i R nearly the same tem-
making in a boiler, il o S perature thronghout,

~ and, as it is made, oAt : e thusavoiding the evils
X i"nmd i otnstant- v ¢ 0 of unequal expansion,
Iy to sn engine, the i o o QG and securing the econ-
demand being equal | CARSER MOl omy that results from

to the supply, there I > e quiet yet rapid circu-

is comstant motion | s |1 Intion. The principle
T in the water, arising, | : || is applicable to all
e Sret. from the differ- | sorts of boilers, but
y ence in the specific =4 the improvement is
gravity of different shown in our engrav-
portions of the water N e e e ing as attached to n
and the difference in = = F N} locomotive boiler. It
the specific gravity of i i consists, principally,
water and steam ; and in the attachment of
second, from the ex- | == | K ) ® longitadinal pipe,
pansive force of the =" QN 2 === == {/ six inches in dixmeter
steam. The ebulli- SO s ¢ (more or less) below
tion of water, under 3 . the boiler proper, and
these circumstances, N B i . n mud drum, in which

is principally due to | % = . . an eddy is formed
the expansive force | 3 . \\ which deposits all the
of the steam, gener- X 5 F sediment, The water
ated more rapidly Bl 3 e e - passes from the end
Mltmqnﬁeﬂy’ K RS R . . of the boiler remote
escape by virtue of Jegspeeese oS : from the furnace

downward into the
mud drum, thence on-
ward to the water leg
at the rear of the fur-
nace, thence npward

valve be kept shut,
no ebullition, in the

WOODSON'S STEAM BOILER.

into the boiler, where
it immediately com-

o
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strict sense of the term, can take place; the circulation will | circulation in the glass, B, will be suspended, and the previous | mences to pass back from the furnace over the surface of
then be decreased to that which takes place in water before | uniform generation of steam will then be succeeded by anin- | the tubes, delivering its steam quietly along the route,
itis heated to the boiling point. The expausive force of the | termittent action—explosive violence alternating with com- The passage of the water, throngh the pipe or “cirealator,”

steam being resisted, it permeates the water like carbonie acid | parative calm and inaction. This accumulated steam, get- |is more or less rapid, according to the heat which is gener

gas in a soda fountain, until the water, becoming saturated,

can hiold no more. 1f now the fires be kept up, it is evident that,
while the plates in contact with the water and steam continue
to receive heat, the power to convey away the heat is greatly
decreased, on account of the now almost checked circulation.
The consequence is that & thin stratum of steam accumulates
next the plates, and separates them from the water. This
state of things has been styled repulsion, and is assigned as
the cause of many destructive explosions. For as soon as
this condition takes place, the plates get very hot, and
the partial escape of the separating film of steam at once
beging, with eruptive force throngh the stratum of water,the
water descending with power enough to force it into contact
with the over-heated plates, when the sudden production of
steam causes another jump of the liquid, throwing it npward
with great force, and, if not exploding the boiler, trying its
strength far beyond the limit of safety, and producing symp-
toms of internal disturbance which are externally percepti-
ble, and often alarming even to experienced engineers.

Again, when the circulation in a boiler is diametrical, it is
common to find different parts of the boiler very unequally
heated. Engineers are aware that it is often possible to draw
water in which the hands may be washed from & boiler
which is generating steam. Unequal heating causes unequal
expansion, and this alone may often strain boilers 8o near to
the point of rupture that the addition of a comparatively
moderaté steam pressure may complete their destruction.

The separation of the water from the plates, by a 1ilm of
steam, may take place in 2 boiler which is delivering steam,
whenever the boiler is so constructed that the heating sur-
face makes steam faster that the latter can escape through
und by the obstructions above it. The stratum of water may
be too deep in proportion to its other dimensions, or the space
may be obstructed by flues, diaphragms, or tubes, ete. It
matters not what interferes with the circulation ; withont this
we cannot have a quiet and safe generation of steam: and
without uniform circulation throughout the boiler, we must
have unequal expansion and the dangers that follow it.

This lifting of water, by the effort of steam to escape, is
illustrated in the accompanying engraving, Fig. 2, of an ap-
paratus described by C. Wye Williams, in his treatise on the
*“ Combustion of Coal,” page 142, from which we make the
following quotation :

“The violence and intermittent action which ensues when
sepurate channels or sufficient space is not available (in steam
boilers) will be well illustrated in the following experiment :
Fig. B4 represents two long glasses, cach two inches wide by
sighteen inches long, A and B, connected by means of & tin
apparatus, C and D, st top and bottom, leaving the communi-
eation open sbove and below, the whole being suspended over
& fire. On the heat being applied, & carrent of mixed steam
and water will be seen ascending in one glass and descending
in the other, as indicated by the arrows. There being here

J
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ting sudden vent, is discharged with great violonce, literally
emptying both the glasses and lower chamber,

“ Hore weo soo the true source of priming in boilers and
practical exemplification of at least one of the causes of ox
plosions, which have Iately become so frequent.”

ated in the furnace, but in all cases is rapid enough to change
the entire body of water in avery short time.

The conflict between ascending and descending currents of
water iz thus avoided, the back end of the boiler is kept
within a degree or two as hot as the end nearest the fire, and
the impurities are all entrapped in the mud drum, from which
they may at any time be conveniently removed.

From personal observation of one of these boilers, we can
vouch for the rapidity and uniformity of the circulation,and
the perfect separation of sediment. As to the economy, we
have only the testimony of engineers and the statement of
the inventor that he will guarantee the boilers to produce
123 1bs. dry steam at 60 lbs. pressure, by the consumption of
one pound of good bitaminous coal. That it must be a very
economical boiler we judge from general principles; but this
amount of evaporation is so large that it is one of the things
engineers must see to believe.

The inventor refers this large evaporative power partly to |

the improved circulation and partly tothe construction of the
furnace, by which he claims not only to coke the coal when
it is first put in, but to wholly consume the combustible gases
given off while coking, avoiding loss of fuel and of the heat
which the unconsumed gases would otherwise carry sway
through the uptake.

It will be seen that the grate is inclined, the highest part
being in front, The coal thus feeds backward automatically
by its own gravity. A descending bridge wall, into the hol-
low inzerior of which water constantly lows, intercepts the
guses and forms a sort of reverberatory furnace to which air
is admitted in sufficient quantity to create perfect combus.
tion,

The plates being thus more highly heated and being
brought by the more perfect circulation into constant con-
tact with the coolest water in the boiler, they impart their
heat much more perfectly and rapidly, the rate of conduction
being, according to Rankin (see page 263 of his work on *“ The
Steam Engine”), “nearly proportional to the square of the
difference of temperature, of the heated gases on one sido of
the plates and the water on the other. This the inventor
clnivus as the principal source of the large evaporative power
of the boiler,

In conclusion, we will gay that we have formed a very favor-
able impression of this boiler from inspoction of its working,
and that it seems to give very much more control, over the
uniform generation of steam and gradunl accumulation of
pressure in steam boilers, than is the case with most other
Kinds of boilers.

The Woodson Steam Boilor Company, Selms, Ala., or 243
Broadway, New York, may be addressed for rights to use or
manufacture,

: B
A VERMONT mau has ostablished a stemn toy factory at
Nuromburg, Bavaris,
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THE THAMES EMBANKMENT, Fif Pew AR

wore seonred by threo rows of walings of whole timbers, 18 [ not dredged, but in ull the dams subsequently constructed,
=T inches to 14 inchos square, through which and passiog through | the sand and gravel wero cleared off to the level of the clay

This celobrated structure, of which we this week presont | the puddle spaee, ot distances of 6§ feet 6 inches horlzontally, | before the piles were driven. Where the K"’“"d had not
an excellent engraving, has many points of interest both to | were bolts, 2§ inchies in diameter in the lower waling and 2 | been dredged, great difficulty was experienced in driving the

e e i —— e

the engineer and the genoral reader.  One result of its con- | inches in diameter in the middle and upper walings. Cast | piles, and in the two dams in question one sixth of the whole
struction was the reclamation of the land lying botween the | iron washors, 9 inches in dismeter and 24 inches thick, were | number pitehed, having shown symptoms of fallure, were
present beautiful wator front and the renr of the houses in ] used to distribute the pressure over s large surface of the i drawn. In all cases the piles so drawn were observed to have

Whitehnll Place and Whitehnll Gardens,
London, including all that shown in the
engraving between the buildings and
the water front formed by the embank-
ment, and which now forms n beautiful
park.

The ground between the wall of ma
sonry, that forms the frontage on the riv-
or and the buildings, is all made ground.
Along the front, parallel to the wall,
runs the Metropolitan Railway (under-
ground), one depot being in the extreme
background, facing the clock tower of
the Houses of Parliament,

The statue in the center of the Park
is that of General Sir James Outram, a
distinguished soldier and statesman.
The Nelson Monument in Trafalgar
Square is seen at the extreme right of
the picture.

A difficulty as to the title of the ground
thus reclaimed arose between the gen.
eral government and the Metropolitan
Board of Works, the fomuer claiming
that the title should be vested in the
Crown, and the Intter that it should be-
long to the Board. The difficulty was
adjusted by a compromise, in which the
Board of Works leases the land from
the Crown for the purposes of a public
garden; so that the Crown derives a
rental, and the publie get the benefit of
the purk, as originally intended.

The work exacted some nice ehgineer-
ing skill for its performance. We can.
not give our readers a better iden of its
genernl charncter than by the abstract
of a paper read, before the Institution of
Civil Engineers at their first meeting
of 1870, by Mr. Thomas Dawson Ridley,
which follows. The paper read was a
“ Degeription of the Cofferdams used in
the execution of No.2 Contract of the
Thames Embankment.”

This contract extended from the land-
ing pier at Waterloo Bridge to the east-
ern end of the Temple Gardens, a length
of 1970 feet, Mr. J. W, Bazalgette (M.
Inst. (LE.), was the engineer-in.chief,
and Mr. Edmund Coopor (M. Inst, C.E.),
was the engineer; the author of this
paper having charge of the works for
the contractor.

The breadth reclaimed from the river
by this portion of the embankment
varied from 110 feet to 270 feet; the
depth of water, when the tide was low
in front of the wall, averaged 2 feet;
and the rise of tide was 18 feot 6§ inches.
The borings showed tha bed of the river
to consist of sand and gravel, resting
upon the London clay,at depths varying
from 21°58 feet to 27°10 feet under low
water mark, while the foundation of
the wall was, in all cases, designed to be
earried down to a depth of 14 feet under
low water mark.

It devolved upon the contracior to
design dams to the satisfaction of the
engineer, who reserved to himself the
power to adopt either caissons or coffer-
dums, The aathor considered that dams
of timber sand puddle would not only be
cheapor, but could alko be more expedi-
tiously constructed, than lron cairpons;
and h;\'ing succeeded in obtainiog the
enginoer’s sanction to ooe of the plans
which he submitted, the work was be
gun.,

The Temple Pior was the most impor
tant work in the contraot, and it was
therefore requisite to lny its foundation
dry as poon as possible. To offect this,
two short dams, one at esch ond of the
pler. eompletely inclosing nshort length
of the river wall, were first begun. No,
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cast their shoes, and their lower extremi.
ties were ususlly brulsed into s mass of
tangled whreds. The failure generally
occurred when the piles were passing
through a bed of compact sand, resting
upon coarse open gravel. Beneath the
gravel, and resting upon the clay, was a
layer of septaria, which offered a serious
impediment to the passage of the piles;
but when onee the clay was reached, the
driving was comparatively easy. The
space between the piles was dredged to
the level of the clay and filled with well
temupered puddle. The transverse struts,
of which there was a tier to each waling,
were of whole timbers, 8 feet apart in the
length of the dam.

Simultaneously with the construction
of these dams, the filling in of the space
behind the Temple Pier was going on, the
line of the dam was being dredged, and
the driving of the piles begun. The Tem-
ple Pier, 470 feet in length, was irregular
in outline, projecting in some parts up-
wards of 30 feet in advance of the river
wall, and the breadth across the founda-
tion trench in the center part was 57 feet.
To avoid the necessity of having to use
a large number of struts of such great
length, this dam was strengthened by
means of buttresses of piles, somewhat
similar to those used in the cofferdams
constructed for the Grimsby Docks, These
buttresses were placed at intervals of 20
feet, and were backed Wp by struts ex-
tending across the foundation of the pier.
The scantlings of the timber and the sizes
of the bolts in this dam were similar to
those in dams Nos. 1 and 2, the walings
only being a little stouter, syeraging 14
inches square.

Before No. 3 dam was completed, No. 4
dam was begun, and was followed by
dams Nos. 5 and 6. In these and in all
the dams, except No. 3, the inner row of
piles was plared so as to coincide with
the riverward face of the concrete in the
foundation trench. The piles, walings,
and bolts of these dams were similar to
those in dams Nos. 1,2, and 3; but the
shoring was of a different chamcter.
Across the breadth of the wall the struts
were all horizontal, and abutted against
walings of whole timbers, bolted to pairs
of piles, driven into the solid ground be-
hind the foundation of the wall. These
coupled piles were placed at distances of
18 feet apart from center to conter, and
were further supported by three back
struts to each pair, two of which were
horizontal and one raking. These struts
abutted against piles driven into the slope
of the filling material, and backed up
with rubble stones. From the lower
waling to the bottom of the trench, or to
the solid ground, thespace in all the dams
was filled up with clay, or with a mixtare
of clay and gravel, to give further stabil-
ity to the dam,_ and to assist the lower
tolts to resist the pressure of the puddle.
Sluices of 44 inches elm plank, and hay-
ing hinged flaps, were inserted in each
dam through the piles and puddle at the
level of the lower waling, For dams Nos
1 and 2 these sluices were 8x8 inches, in.
ternal cross section. In the Temple Pier
dam, there were two sluices, 8 feet high
and 1 foot wide, and for each of the other
dams there was one slulce of similar sec
tion. In the Temple Pier dam, two iron
cylinders, § feot in dismeter, were sunk
to a depth of 4 feet below the lowest level
of the foundation for pump wells, and in
each of the other dams one such cylindor
was sunk. The volume of water, filled
outof the Templo Pler dam, varied from

S e ——

(G20 gullons to 1200 gallons & minute, sc
cording as & less or a groater area of the
foundation was exposed; but in all the
other dams thero was much loss water to
be pumped. A soon as the walls in any
of the dams had been ralsed 8 foot above

T ) rere low water mark, no further pumping was

y ddle. The piles were from
:z ‘lu?:'l:!’:‘(: ::-ul in l"":l"': having cast iron shoes 70 1bs. in, walings. To avold the difficulty of having to procure & num- needed, as the W“‘;'::h N\wlt:d when the tide was high
weight, and were driven 40 feet into the clay. Cast iron was bor of long timbers, the piles were in o fow cases only of the | was passed ;h:;;llg = Nll:nd w water. Murray’s chain
used in prefersnce to wrought iron for the shoes, ss giving, | full length n~;||tln~;}. n:;«l !h;‘ othors, safter l-;-lnﬁ;lrl‘\;cu. ‘l:,sd :’:c:: were n all cases, weare found to be very effi-
equal cost, a much larger base for the timber to rest | lengthened pieces fixed to thom, #0 a5 to rise’ the dam to a 3

g I\Vlwm the driving was difficult, shoes havingleast | hight of 4 foet above the high water line. Before proceed. In the cofferdams thore was ususlly a frequent settlement
ng with the construction of these two duws, the ground was | of the puddle, producing channels underneath the bolts, and

1 was 111 feet 6 inches long by 25 feet 1: ARl ”[
broad, inside measure, and No. 2 was of L ’ Pl {‘ I 1'!“
f
I’l
|

similar breadth, but s fow feet longer. :“\" Aty i
1
'l‘. "| N

1

e "; il
Thess dams consisted of two rows of 1””1 ’,". I
s

piles of whole timbers, averaging 13 At
AT el

inches square, with & clear space of G

1
“

upon,
iron bases and wrought iron straps were employed. Thepilos
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ﬁm& Tn such cnsos holen woro bored, with
ugh the inner row of plles, immedintely
olts, and polleta of clay wore drivon through
puddle antil e leakago wis subduod.

dams had sorved thelr purposo, it boeame nocos-
o away, and bofore the complotion of tho
s, the removal of those first constructod hind beon
o piles in front of the ordinary wall wore cut off
foot under low water mavk, and those in froat

0§ weroe L nndl upon thoso mils wore Inid so as to form
apon whicl the steam eranes and dredging machines,
in the removal of tho puddle, could travel, and
Ahe pile eutter could also be moved,  Theso mn
sucoessively plaoed in position, and tho work was
0 0 first 15 feot in dopth, the puddle was fillod
gkips and hoisted Ly means of stonm cranes.  Below
nt depth, it was dredged by tho machines which had been
‘ vating the tronch,  When the puddle had been
1 atvay to the requisite depth, the pile eutter followad
porformed fts part of the work, This machine consisted
platform upon a stout frame, resting upon four whoeols

~ which traveled upon the rails before mentloned, and carrying

‘a steam engine with the requisite machinery for driving a
circular saw, which was fixed at the lower end of an upright
‘spindle, und adjusted to the proper lovel, The spindle was
placed between the two rows of piles, and revolved in guides
at the end of movable arms, so arranged that it would shift
to either side of the dam by turning a handle, and by the
‘same motion it could be pressed towards the pile, which was
being operated upon, until it was severed by the saw. Two
piles were usually cut off on each side before the machine
roquired to be moved backward on the rails.  When the way
was clear for the piie cutter, and o sufficiont length of dam
dredged, sixty piles could be cut off in a day ; but the excava.
tors could not keep pace with the pile entter, and the aver-
age number of piles actually cut off did not exceed thirty,
e — s ——
A Chance tor an Inventor.

The American Builder for Decomber, published by Charles
D. Lakey, 190 South Sangamon Street, Chicago, appears on our
table as fresh and beautiful as though there had been no
fire snd no wholesale destruction of the appliances by the
aid of which it was formerly issued. This monthly has al-
ways been one of the most welcome of our exchanges, and
we congratulate its editors upon the vitality of an enterprise
that could sustain such a shock and still survive. As a speci-
men of the many good things in it, we extract the following
under the title given above: ;

“QOur inventors seem always happy in getting up new de-
vices for churns, washing machines, and the like; but they
seldom trouble their heads about any improvements in they
art of building. Architects never invent. They invariably
follow in the path of precedent, and are happy just in the
ratio that they succeed in doing things as they have been
done by others,

“If inventors would examine into our present system of
building, with a view to making needful improvements, they
would put money in their parses. Just now, we need some
method for protecting warehouse windows; a system, too,
which shall gonarantee the closing of iron shutters, and not
the leaving of them open one night in the year, and that
night the one when the fire comes. Then, too, we want the
sireet fronts protected by these iron shutters; and they are
so unsightly that it can be done by no ordinary method. Here,
then, is @ plan; and the first man who gets ready the papers
can secure the patent:

“Let plain iron shutters (cast iron of sufficient thickness
will answer) be constructed and placed in the brick work,
which is to be so laid that the shutters shal slide laterally.
Arrange for the construction of a series of shafting while
the building is going up, which shall be worked from the
eogine that is used for hoisting. When the store is closed
for the night, the engineer, by the simple action of a lever,
draws o solid sheet of iron over every outside window and
doorway, gave the one by which he leaves the building. Such
& building, with a roof of stone, concrete or iron—providing
the architect has not loaded the cornices with wood—might
be considered nearly proof against fire from the outside.’,

B
A Fireproof Man.

About the year 1860, one Lionetto, a Spaniard, (writes a
French chemist,) astonished not only the ignorant, but chem-
ists and other men of science, in France, Germany, Italy, and
England, by the impunity with which he handled red hot
iron and molten lead, drank boiling oil, and performed other
feats equally miraculons. While he was at Naples, he at-
tracted the notice of Professor Scmenteni, who narrowly
watched nll his operations, and endeavored to digcover his
pecret  He observed, in the first place, that, when Lionetto
applied & piece of red hot fron to his huir, dense fumes im-
mediately roge from it, and the game occurred whon he touched
his foot with the iron. He also saw him place a rod of iron,
nearly red hot, between his tecth, without burning himeelf,
drink the third of a teaspoonfitl of boiling oil, and, taking up
molten lead with his fingers, place it on his tongue withont
spparent inconvenience. Sementeni’s efforis, after perform.
dng several experiments upon himself, were finally crowned
with succens, He found that by friction with gulphuric acid
diluted with water, the skin might be made ingensible to the
setion of the heat of red hot iron; u solution of alum, evap-
orated until it heeame spongy, appeared to be more effctual
in these frictions, After having rubbed the prrts which wero
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thus rendered, in gome degree, insensible, with hard soap, he
disgovered, on the application of hot iron, that their insensi-
bility was inerensed.  He then dotermined on agnin rubbing
tho party with gonp, and after this fonnd that the hot iron not
only oceasioned no pain, but that it actunlly did not burn the
lnir.  Belng thus far satisfied, the Professor applied hard
gonp to s tongue until it heeame ingensible to the heat of
the fron; and having placed an o'ntment, composed of gonp
mixed with & solution of nlum, upon it, boiling oil did not
burn it; while the oil remained on the tongue, & slight hise.
Ing was hoard, similar to thav of hot iron when thrust into
wator; the oil woon cooled, and might then be swallowed
without danger,  Soeveral scientific men havo sinee, it g said,
suceessfally ropeated the experiments of Professor Semen.
tond, but wo wonld not recommaond any but professionals to
try the oxperimoents,

Gorrespondence.

The Mtitors are not responxible for the opinions expressed by thelr Cor.
raxvordenta,

To Smoke or not o Smoke,
To the Wditor of the Seientific American:

The problem: if one drop of nicotin kills a rabbit in three
minutes and a half, how many cigarg must o man smoke to
rench o statoe of locomotorataxy, reminds me of another arith.
motieal query no less profound, to wit: If eight shillings
make one dollar, how much milk does it require to mnke a
pair of stockings for an elephant?

The moere fact that nicotin is a poison for one species of
nnimaly i no proof of its similar effect onall others, I could
quote an endloss line of examples in favor of this nssertion,
Thus, phellapdrivm aguaticum is fatal to horses, but may bo
enten with impunity by oxen; doronicum kills dogs, but fat-
tens untelopes, thrushes, and swallows; the coceulus indicus
is deleterions to fish and lice, buta salutary ingredient in the
best London porter. S

But, even granted that tobacco contains matter poisonous
to the human system, let me ask what does not? Pbtatoes,
cereals, and, in fact, nearly all vegetables, contain alcohol or
other matter, which, if taken alone or in overdose, may kill
n man in two minutes and a quarter. Even the very air we
breathie is replete with nitrogen and other deadly gases
which the anti-smoker would do well to avoid. The mere
proof, therefore, that the extract of tobacco is a poison should
not suffice ns a conclusive argument against its use. It is
stated that tobacco reduces the vital energy of the system.
It may ns well be said that nothing draws so much on the
vital powers as the hewing of trees or plowing of fields.
Such labor virtually tends to exhaust the system; but does
not nature, when properly sustained by food and rest, amply
repay the outlay? Does not just this exhaustive practice
tend to build up a stock of iron nerve and musele? The
same with mental lnbor. Nothing so draws on the brain as
the cortinuous and active production of ideas; still nothing
will make a more powerful mind than just such exhaustive
production, if sustained by food and rest. Therefore tobacco
can safely be considered a benefactor in the same line as mus.
cular or mental activity. It partially reduces the system
only to give nature an opportunity to replenish with opu.
lence. This argument is of course only applicable to hiralthy
persons, Invalids should apply to their medical advisers,
even such invalids whose disease consists in lack of courage
to withdraw their minds from the molds wherein they were
originally cast.

Now let us observe the practical application of the weed :
(Germans are said to be the greatest smokers; cigars are
drawn among the regular rations by their soldiers. And
where do you find more powerful men, both mentally and
bodily, than in the land of Humbolct and Bismarck ? While,
on the other hand, the fact that the Chinese and Shakers do
not smoke does not speak much in favor of total abstinence.

Nevertheless 1 would advocate the discharge of that in-
verted distilling apparatus, the pipe, which, unless kept
serupulously clean, that is, used just for one smoke, appears
the filthiest thing on record, the chewer's palate always ex-
cepted.

Your statement, Mr, Editor, that you are always willing to
give room to both views of u question, makes me bold in sub-
mitting mine to your consideration, Iwould earnestly warn
against o too narrow view of any subject, This is no longer
the day for the supremacy of any one abstract science. All
the exploits of thought ghould be used in determining our
difficult problems. We only heard the doctors thus far.
Let us know what the laymen have to say. At any rate, I
must personnlly protest against your concluding sentence,
for should I ever see fit to smoke, 1 will do so deliberately,
neither thinking myself a hypoerite, & corrupt man, nor a
fool. ) Vi B:
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Influence of the Moon on Timber.
To the Editor of the Scientific American :

In the ScIBNTIFIC AMERICAN of September 3, 1870, on page
148, T wrote an article on “Moon Fallacies,” and esserted
that if hickory timber be cut, gay three or four days after o
full moon, that the worms would devour it; and that if the
pimo kind of wood be cut, say three or four days after o new
moon, the worms would not touch it; and I invited some of
your country correspondents to give the matter a trinl, and
report the resalt, D, B, 8., of Oncida, N, Y., claims to hayve
tried it, and in the ScrexTIric AMERICAN of April 15, 1871,
on pagee 244, hig report is that “ the pioce of hickory cut in
the full of the moon shows no Indication of being worm
onton.” e saya: “at the end of another six months, T will
wgnin report,”

On pivgo 228 of the SCIENTIFIC AMERICAN, October 7, 1871,

[DiecemBir 16, 1871,
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Do E, 8, writing from Wallingford, Conn,, mukos another
raport on the sticks eut by him, e says: It s now over o
yonr sinco Ient two hickory sticks, threw days aftor u full
moon, marked them, and placed one in the ground ont of
doorg, and the other in an old garrot,  Threo days aftor the
next new moon, I ent two more sticks, shmilar to the first,
mnrked them, and placed them beside the first. T send you
n section of each, properly marked, by which you will ses
there is no percoptible diffirence between those ot in the
old, and those ent in the new, of the meon.” You add: * the
gpeeimens show no differenee, nnd wo regard the experiment
us conclusive.”

After reading the article writton by 1), 15, 8, last April, I
coneluded to give the matter o trinl myself | sceordingly, on
the Oth of May, 1871, four days after a full moon, I eut two
sticks of white hickory, marked them, and Iaid thom up in
dry loft; and on the 24th of May, 1871, four days after the
next new mooh, I cut two sticks of white hickory, similur to
the firgt, marked them, and placed them with the two eut on
the Oth, Tt §s now six months since the sticks alluded to
were cut, and I send you n section of each, You will find thav
those cut in the old of the moon, or four days aftor the full,
are so badly worm eaten ng to render them almost umelons
for anything but fuel; whilst those ent in the new of the
moon, or four days after a new moon, are sound, hard and dry,

As I stated in my first article; I do not know, or pretend
o argue, that the moon exerts this influence, yot It is quite
evident that there is a right and a wrong time to out tinber;
and so far as I know, we can only be governed by the phM
of the moon as to the proper time.

In cutting hickory in the old and new of the moon, the
differences, of which I speak, will be pereeptible in o shorter
time where the wood iscut while full of sap, or while the
leaves are on the trees, 1 feel satisfied that the sticks cut
by D. BE. 8, will show a perceptible difference in the course
of time,

This question, of & proper time to cut timber, is & mattor
of great importance to all who work in timber, either in
manufacturing, or using it for posts or building material,

In volume XXV, No, 22, November 25, page 346, in query
No. 6, 8. F. says he is engaged in a business where he
uses hickory, and wants a * simple preventive for worms in
hickory.” If he will observe the rule T have given sbout
cutting his timber, he will have no trouble, namely: com-
mence cutting white hickory about three days after a new
moon, and cut to within about four days before the next full
moon. I have never tried this test on “red hickory,” (which
may be the kind D. E. S. experimented on).

The whole subject is worthy the attention of scientific
men; perhaps by further experiments and observation, the
true solution may be arrived at; and if the moon does not
exert this influence on the durability of timber, the true
cause may be ascertained.

Cincinnati, 0., November 28, 1871. D. A M.

[The samples sent are as described by our carrespondent.
The two sticks cat four days after the full of the moon are
very badly worm eaten, while the others show no signs of
attack. The experiment of our former correspordent, D, E.
S., showed no difference in this respect between timber cut
shortly after the now and the full of the moon. That this
proves the moon has nothing to do with the worms, secms
still conclusive to us, If further experiments are to be per-
formed, we advise that many specimens be subjected to trial,
instead of making the comparison between two or four. The
average result of such an experiment would be a far more
reliable indication than can be obtained from so small & num-
ber of apecimens —EDs,
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Curious Freak of Twin Steam Bollers,
To the Editor of the Scientific America.:

1 notice the communication of H. P. 8. on page 356, current
volume of your paper, and now submit the following:

Judging from the description given by him of his boilers,
and the manner of setting them, also their feed water and
steam connections, I assure him he has a most dangerous ar
rapgement.

In his description, he asserts that even firing is maintained
under both boilers at all times, and yet the same water level
cannot be maintained in them—that the water level will rise
and fall two und even three gages at regular intervals, first
in one and then in the other boiler,

Now in regard to uniform firing, it is a feat impossible,
even where both bollers are set in one arch and over the same
fire, and it must become more difficult when set in separate
arches, as in his cage, The opening of the fire or furnace
doors and the addition of fresh fuel cause a temporary clinnge
of the steam generating power of the fires—which elinnge
alone would be guflicient to produce the results mentioned,
when congidered in conneetion with his deseriptions and sur.
rounding circuamstances,

The steam pipes leading from his boilers are foo small in
capneity by fully one lalf; and tho two opposite currents of
steam, meeting at the T, and the right nogular turn of theso
united currents with no largor pipes, produce a great reac.
tion and rexistance to‘the stenm, which wonld be avoided by
using n ateam ‘drum of considerablo enpneity in place of the
T, and taking it thenee to the engine by a pipe of double
capacity.

As his water supply is admitted to the boilers through the
same sized pipes as are usod for the outlot of steam fram them,
and a8 the water in passing into or from tho boilers has
neither counter currents, contractions or short ungles to
overcome, it follows that the water in each boiler will more
rendily puss from one boiler to the other than tho steam
through its several obstructions; and congequently any In.

crensed pressure, caused by the temporiry varintion of the
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energy of the fire under sueh boiler, will cause the water in

sald boiler to pass with groat rapldity to the other boiler
as doseribed by him,  As to any regular intervals b\'l“’"('ll.
such changes, I think his remedy, of opening the furnace and
connecting doors of the empty boller to lessen the
of mf‘“‘ and prossure therein, indicates the cause and cure
and is the direct result of uneven fiving or genoration or’
steam; and consequently regular intervals botween the
ohanges could not well ocour,

T'he smnll steam spiee in his boilers, togother with (he ‘oo
wmnll, interrapted, and conteacted stonm outlots, wounld cnuse
the pressure within sither hotler to vise or fall severnl pounds
to the square ineh nlmost instantly, with ovon slight changes
in the generation of steam, :

As the pressure of a column of wator one foot in hight
is only half o pound to the square inch, it follows that an
excess, of 8o little as halt n pound in prossure to the square
inch of steam in one boiler over the other, wonld be suflicient
to force the water from it to the other until the water level
would stand one foot lower dn the hotter boiler than in the
other; while an excess of one pound prossure would make o
difference of two feet in the wator level in the two boilers.

REMEDY.—AIl water feed pipes to boilers should have a
check valve as near the entrance to the boller ns possible.

When two or more boilers are to bo fed from one source or
pump and from the same pipe leading therefrom, each boiler
should have its branch from such pipe, and a stop cock, in ad-
dition to the check valve in such branch, This effectually
controls the flow of the water to ench separate boiler and pre-
vents the return from ir,

The steam connections from the boilers should be of at least
double tha capacity for such sized boilers, When two or
more such boilers are used together, their steam pipes should
couduct the steam to a drum at least equivalent to three or
four cubio feot capacity for ench such boiler. The steam to
be taken from the upper side of such drum to the engine,
ote,, by a pipe larger than or of a capacity equal to that of all
the pipes leading to the said drum combined.

Safety valves as well as pressure gages should be attached
directly to each separate boiler, and never to the steam drum
nor to pipes conveying steam from the boilers.

With these precantions and directions adopted by your cor
respondent, all further trouble will be avoided in his own
case a8 well with the other houses alluded to by him.

Albany, N. Y, HORACE L., EMERY,

et 4 —
Ants in Sugar. A

To the Editor of the Scientific American :
More than the usual quantity of sugar was recently pur
chased for my family; and the surplus, above what the
wooden box used to keep it in would hold, was put into a
paper one, and placed by its side on the same shelf. Black
and brown ants had always troubled us, but none of them
entered the paper box, which they could have done if so dis-
posed. I sought for but found no reason. Finally, I tried
the experiment of keeping it all in paper boxes or bags, and
for three years have had no trouble, as formerly, with ants
in the sugar boxes, 1do not elnim to give or know any rea-
son; but such are the facts. ;
Northampton, Muss.

genoeration

M. L. KippER.

{For the Scientific American. |
REMARKABLE RELATION BETWEEN THE SPECIFIC HEAT
AND THE ATOMIC WEIGHT.

BY . I, VAXDEE WEYDE.
—_—

Dulong and Petit were the first who, in 1819, pointed out
the curious fact that, when the numbers representing the
specific heat of elomentary substances were multiplied with
those representing their atomic weights or chemical equaiva-
Jents, products are obtained, which are equal to within a
small fracsion. So taking the specific heat of the substances
mentioned, and multiplying it with their atomic weights, we
obtain the following table:

g o

Asomte FProduet of nomber

w welght,  of lhec :-lv: n(::?nr
OPOUTY. oo ovenvrnsns 0033 100 43
gold................ 0052 08 Ha b
BIVEr, o ovvvvennenen 00007 i) o7
COPPET. « v vvvevsasess 0OUD b H04
e R B ) § 28 B
Bulphur.....oeecenee 02 16 32

If the value of atomic weights of many substances are
doubled, as for good reasons 4 done at the prosont day, the
uets are of course also double that given in this table
und all approximately =6, in place of nearly =4, as is hore
found to be the case,

A similar relution to that which Dulong and Petit discovered
for the elementary substances was found by Neuman in 1881
for compounds ; for instance, in case of sulphates and car-
bonates, he found for the following minerals:

Inerslogies) lm Atom Produet,
3 g s ob w: "‘S‘: 120
Sulphate of Limoe o g
mw " Strontis 001856 ] 124
Heavy spor Baryta 0108 114 125
tm‘x"vlmol % Lead (085 151 128
Teeland Spur  Carbonate of Lime 00204 50 10e
Tron spar " Iron (1852 58 100
Zine spar 5 Zine 171 020 107
Witherite " Baryta 0107 o5 105
Whu. M ore « m Ol 1355 108
Strontianite " Strontia 0°144 %48 100

) aestions suggost themaelves from the above dotalls
\ ln.r::.; philosophically inclined mind, First: Are these
" eoincidences merely accidontal? Secondly : If not accidontal,
\whﬂ dothey mean?  In there some natural law at the bottom

of those remarkable relations ¥
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the law appenes quite genoral, and the oxeoptions very fow,
therefore necldent In out of the question ; besides, the small
differences in the products nre enslly nocounted for by the
fact that the specifie hoats diffor at different temperatures,
and for difforent physical conditions of the substances under
Investigation ; while It Is vory significant that, in proportion
a8 the exporiments wore mude more earofully, the numbers
caleulntod became more and more vqual, ns Regooult has
pointed ont,

T rogurd to the second question, ng to the cause of this peen-
linrity, wo have only to reeall tho numbers given on page 472,
which show that 30 11, moreury, 17 wilvor, 1045 copper, 870 iron
and & solphur possess ot the same temperature the same
amounts of hent; nnd to romnrk that these numbers are very
nearly in proportion to one another as the respective atomic
weights of the substonces, 100, 54, 32, 28, and 16.  As now
these numbers oxpress the combining equivalents, so that, for
instance, 100 1b, of mercury will combine with 16 of sulphur
und form vermillion, and as we hiave reason to suppose that, in
this case, like In others, ench atom of mercury combines with
an atom of sulphur, it s more than prolable that 100 1b. of
mereury containg ns many atoms as 16 1b, of salphur. 1f the
number of atoms in these two quantities of mercury and sal.
phar is the same, and the nmounts of specific heat the same,
it s cloar that all atoms must possess the same specific heal.
This, now, is the lnw which lies at the foundation of the re-
markable propoerty explainod,

When applying the modern theory, that heat is only a mode
of motion, to the Tact that nll singlo ntoms possess the same
specific hoat, it follows that it takes the same motion produc-
ing force, to increase the atomiec oscillation (that means, raise
the temperature) of syery atom, be it mercury, sulphur, iron
or nny other substance of this serivs of clementary substances ;
and that it takes a greater force (more heat) to increase the
oscillation of the compound atom of u earbonate, and still
moreof n sulphate, cte,

“ When these bodies lose their heat,” meéans, in the modern
langunge of the conservation of force, nothing but that they
communicate their atomic motion (oscillating or otherwise)

to the atoms of the surrounding bodies, and put them in the

same motion as they possess themselves, losing an equal
amount of their own motion, Orconditions may be o arranged
that this atomic motion (heat) is changed into motion of
masses, commonly ealled foreo ; of this arrangement, the steam
engine is the great type and example for further development.
- e e—
Compound Engines In the Navy.

Mr. J, W. King, Chief of the Bureau of Steam Engineering
United States Navy, recommends in his report that “all
naval engines now in store be sold, and that all our naval
vessels be supplied with compound engines.” Almost every
engzineer has his preferences in favor of some particular en-
gine. Isherwood had his, and so had Dickerson and Ericsson.
Of course, the hobby each ong happens to be ridiog is consid-
ered the best horae, and so a series of costly experiments and
changes and repairs are undertaken, for which the country pay
andthe service is but little, if any better off. Our nayy wants
the best engines and also the most economical, since frigates
cannot tow a coal yard around with them. Bat changes
should only be made after n series of successful experiments
demonstrates the fallacy of the rule that “ the old way is the
safest.” Commenting on Mr. King's remarks, the National
Gazetts says: “ Until something more definite and satisfacto-
ry is known in relation to this type of engine, we think it
would be a false economy to introduce them by wholesale
into our naval vessels. We see no objection to having one
or two experimental sets of compound engines built for the
pavy, but to make such a sweeping change as recommended
by Mr. King is impolitic and uanwise. The trath is that com.
pound engines are by no means as economical as their admir-
ers would have us believe., An engineer who is running one
of them at the present time, in a large transatlantic steamer,
informs us that he would like to have the difference of the
price of coal said to be consumed cach voyage and what Is
actually paid for and consumed. Compound engines were
given a fair test on our lakes and rivers a quarter of a centu
ry ago, and did not prove o success.”

D —
Heath's Tmproved Steam Eaogines.

This invention relates to an improved armangement of
steam chosts, ports, and valves, having for its object to bal-
ance the valve ag ovonly as possible, shorten the steam pas
sages, enlarge the area of the ports without correspondingly
enlarging the wasto of steam in the ports, and to provide for
jacketing the cylinder more readily than can now be done.
The steam chest surrounds the cylinder, and annular valyves
work, between the cylinder and the stesm chest, on ports at
each end of the eylinder, admitting the steam from the space
between the rings or valves, and exhausting into the jacket
behind the rings or between the rings and the end of the
jucket.

The outer surfaco of the steam cylinderand the inner sur.
faco of the stean chest aro turnod up truly for the pistons to
fit betweon them steam tight, and the pistons are fitted with
motal packing rings.  The pistons are composed of a polid
ring, preforably made In two parts, and bolted together tight
ly, so that steam cannot pass from one face to another, hoth
the outer nnd the inner faces being recessed to provide spaco
for the packing rings. As the steam might force the pack-
ing rings in the inner face of the piston backward to the bot.
tom of the recess when passing over the ports, at which time

rings to admit steam behind them and balance their pressure,
This armngement of the engine admits of the application of
u jacket

‘ first question, it must be remarked that
\hnpn!w-tln 4

jacket in arranged on the side of the cylinder, which greatly

thero Is a direct pressure on the rings, holes are made in the |
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interferes with the fitting of the jacket. The steam chest
eylinder and the steam eylinder may be formed in one east
ing, proper stays being formed to conneet them togethier be-
tween the parts where the valves work; or they may T cast
soparately and connected by the heads, if preforred.

Bat little steam s lost by the amount contained in the
ports so as not be effective, for the steam eylinder ports are
vory whort, being only equal to the thickness of the eylinder,
which need not be thick, as it is constantly exposed to steant
pressure nt the outside.

Arden A, Henth, of Mercer, Pa,, is the fnventor of this im-
provement, S

e — D —
fce Houses,

T'his buing the veason for storing icn, we would eall nttan-
tion to what is known as the “ Stevens plan * for erecting o
cheap house and storing ice, from Hall's Jowrnal of Health
for December:

“ For one family, make a honse twelve feet each way, by
gotting twelve posts in the ground, three on o side; board it
up, eight feot high, on the inside, so that the weight of the
jce shall not press the boards outward; dig out the dirt in.
gide, six inches deep, and Iay down twelve incliey of saw-
dust; pack the ice in a pile nine feet each way, filling the
space of eighteen inches between the ice and the boards with
snwdust or tan bark, with the enme thickness on top; make
an old fashioned board roof, leaving the space above the ice
open for ventilation. Have a small entrance on the north
side of the roof.

“If the ice house can be located on the north side of a hill,
and n small stream of water introduced slowly through the
roof, on a very cold day, so as to make its way between the
pieces of ice, the whole mass will freeze solid; or a pile of
snow conld thus be made into solid ice, and wouald last from
one winter to another.”

——
The Effect of a Grain of Strychnine.

A man in Harrisburgh recently attempted to commit sui-
cide by taking a grain of strychnine. The skill of his physi.
cian having saved his life, he narrates his experience for the
benefit of science. He says:

*In the course of five minutes I began to feel slight
cramps in the calves of my legs. The cramps increased in
intensity and extended to the feet and thighs, cansing the
most intense pain. [ attempted to rise from the chair, but
fell to the floor with convulsions in the lower oxtremities.
Unsticcessful attempts were made to bathe my feet in hot
water, cach effort to raise me bringing on violent paroxysms,
in the last one of which I thonght my jaws had become un-
hinged. I was now perfectly paralyzed from the hips down,
and suffering the most excruciating pains, which began to
extend upwards; the muscles of the shoulders and neck were
snon considerably convulsed, the forearms still being free
from pain,

“1 now prepared for the final struggle, which [ knew must
be near at hand, as 1 had become rigid from the neck down,
save the forearms. The conyulsions of the muscles were
becoming fearful, and the torture awfal to endare. My
hands were drawn in to my sides, with the fingers drawn
apart, and slightly bowed, and the jaws became rigid. I felt -
myself raised as if by some mighty power, and fixed immov-
ably, with only my feet and head touching anything,
became unconscious of everything except my own
which was now beyond all description. 1 conld feel
heart fluttering, and my brain beating and throbbing
an irregular motion, as though at every beat it would barst
from its confinement. Every joint was locked, and every
drop of blood seemed stagnated. 1 remember thinking it
conld not long be thas, when I must have lost consclousness.

“ 1 remember nothing more until I felt a sensation of relief,
as though the zarments of death, which had been drawn
over me, were being drawn back, Those terrible cramps
of relief stole over me, and I began to be again conscious.

“From that time 1 resumed consciounsness, when

1o

£z

entirely free from cramps, with the exception of &\é\,:
the foet. | had but one attack of cramps a
was Inmediately relioved by a dose
wife—the doctor having left for a short
returned, [ folt that the :

Soakes and Tigers in Tud
We need not wonder at the eagomess, says
Dvuggist, with which physicians and anthoriti
amine every now v put forth as an antide
of & snake bite, when we learn that
British Burmah, the deaths from
threo years amount to 25,664,

more easlly and better than when a square steam | tes
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gmproved Steam Heating Apparatus,

’ ongraving represents the stoam heating
patented July 18, 1871, by F. H. Pulsifer and Wm.
T of Baltimore, Md.

C D represents the outer shell, made in four sections
‘and bolted together. The lower section, A, rests upon the
‘brick ash pit, E, and is provided with a grate, F. separated
by the hollow partition, @, inclined as shown. Throagh this
partition is cast a number of tubes, H, for the passage of air
10 the fires, thereby producing a more perfect combustion of
the fuel. By means of this partition two separate fires may
be made, and, if preferred, only one grate or side may be
used, thereby saving one half the amount of fuel. In this
section is armnged the furnace door, I, which is
| the ondinary construction. The sections, B
and C, are provided with eight pipes or tubes, J
(through which the water circulates), inclining
and joining in the center, and bolted together
through the center by the bolt, K. A water space
js thus left all around the tubes. »

In the engraving two of the sections, with flues
or tubes, are shown: but for a larger boiler, as
‘many sectionsas desired can be used. The pipes,
J, in each section, may be set around or advanced,
as shown in the engmving, thereby obtaining a
greater heating surface.

In the top section, D, forming the dome or steam
dram, are arranged four flues or pipes, L, run.
ning at right angles to cach other, thereby ob-
viating the necessity of elbows as heretofore used.
M is the steam pipe connection. The sections
are all connected between the inner and outer
shell, forming the water space, N, by the open.
ings, 0. The front of the ash pit is of cast iron,
and is fitted with ash pitdoors, P. The advanta.
ges claimed for this apparatus over others here-
tofore used are, that a better circulation of the
water is obtained, as well as a greater amount
of heating surlace; the water, being in the hol-
Jow partition in close proximity with the fire, is
sooner heated, and, if desired, only on2 of the
fires may be lighted, thereby saving one half of
the fuel. A more perfect combustion of the fuel
js also claimed; the outlets or escape fines hav-
ing no elbows, the smoke is sooner got rid of ;
by bolting the pipes together in the center, great-
er strength is given the boiler. And itis claimed
that, by including the tubes, they are not so lin-
ble to be cracked or broken in contraction or ex.
pansion, nor to hold the sediment contained in
the water. And by arranging the tubes or pipes,
as shown in the engraving, all the heat passing
from the furnace or fire must come in contact
with some portion of the heating surface, before
passing out to the chimney,

The boller is designed not only for heating but
for other purposes.

For further information or for purchase of
State rights, address Frank H. Palsifer, Milwaukee, Wis., or
Wm. C. Wheeler, 679 Lexington street, Baltimore, Md.

- —
WILCOX'S FOLDING HENCOOP.

2

”

To misers of poultry and farmers in general, the inven.
tion we herewith illustrate will possess interest, It is a
folding chicken coop, which may be closed together in small
space for storage or transportation, and is constructed as fol-
lows:

The lnclined bars, A, are held pamsllel 0 each other by
cromsburs, B, which, with the inclined bars, support the roof
To the upper ends of the bare, A, are pivoted the aprights,

Scientific  Amevican,

— —_ —r————
are attached crossbars, E. The side bars, F, are slid in through
koepaors, G, and are hold in place by spring catehes, I, which
engage the keepors, as shown, The inner ends of the bars,
G, entor mortices in A, ns shown in dotted outline.

When taken down and folded, the parts assame the posi.
tion shown in detail at the bottom of the engraving.

Thw invention was patented throngh the Scientific Amoeri-
can Patent Agency, Nov. 14, 1871, by Edward J. Wilcox, of
Ivy Milis, Pa,, who may be addressed for further informa
tion.

- -

AxTs A8 ENGINEERS.—It appears that the ants in Panama

are not merely mining enginecers—thoy build tubular bridges.

PULSIFER & WHEELER'S STEAM HEATING APPARATUS.

A corresponding member of the Glasgow Natural History
Society, who has been lately in that country, deseribes the
curious covered ways constructod by these ingenious insecots,
In tracing one of these covered ways, he found it led over a
pretty wide fracture in the rocks and was carried neross in
the air in the form of a tubulur bridge of half an inch in
diameter. It was a scene of busy traflic. There was nearly a
foot of unsupported tube from one edge of the cliff to the
other,
e —— —
Toothache, Earache, Kte,

The little work noticed Iin another column, entitled * First
Help in Accidents,” speaks of theso complaints, so provalent
at this season of the year, as follows :

“It is n bad practice to put cotton wool, sonked in Inuda-
num or chloroform, into the ear for the relief of toothache.
It is true that it may sometimes prove effectaal, and procure
a night's rest, for the connection botween the teeth and the
ear In very closo, But let it be borne in mind that the ear i«
far too delieate and valuable an organ to be used as n modium
for the applieation of strong remedios for disorders of the
teeth, und that both laadanum and ehloroform, more especinl
Iy the Iatter, aro powerful frritants, and that such applion
tions are always accompanied with risk. The teoth should
bo looked after for themaolves, by some comsmtont dentist ;
and if wothache spreads to the ear, this Is apother reason
why they should be attended to st onee; for prolonged pain
in the head, arising from the teeth, way Haelf injure the
hearing. In earache everything should be done to soothe it,
and all strong Irritating spplications should by avoided
Piecos of hot fig or onion should on no aecount be put oy
but warm flannels should be spplied, with poppy fomenta
tion externally, if the pain does not soon subside

——— >

Clark’s Locomotive Engine,
John Clark, M. E, of 44 Fionsbury Cirous, in the oty of
London, Eogland, hins recontly patented, through the Selen

| DicEMBER 16, 1871,

e ——

be square or hexagonal, to fit freoly s bush fixed at the center
of the hollow axle, sothat it may slide therein, Thus, when
the spindle is driven, the earrying or hollow axle will ba driv
en with it

The radial movement of the hollow axles is effscted by
links fixed to the framing. The spindles are carried in bear.
ingsin the framing, and are held in a parallel plane with the
other axles of the engine by horizontal rocking shafts. The
engine may have eight, ten, or even twelve wheels coupled
u:!d propelled by one pair of cylinders, sither outside or in.
side.

One purpose offocted in the design is to make the load

moderate on all the wheels—say not to excoed nine tuns per
pair—and to include all the weight for adhesion,
In the cight wheeled engine, the four wheels
in the centre form a fixed or pamllel wheal
base from seven to ten feet conters,

The leading and trailing axles radiate freely to
puss curves of three chains radins. In the ten
wheeled engine the six wheels in the centre form
a fixed or parallel wheel base, the middle pair be.
ing without the flange. In the twelve wheeled en-
gine the six wheels, situated immediately behind
the leading nxle, form a fixed or parallel wheel
base from nine to twelve feet centres, and the
leading and two trailing axles are fitted with the
radial arrangement.

The load carried by the radial axle is entirely
borne by a transverse spring or dprings from a
pin in the center buckle, supporting slings from
a bracket fixed to the framing or boiler. Either
wheel of the leading and trailing axles is free to
rise or fall about an inch and a half, to suit the
“ cant” or inequalities of the rail, without impart-
ing any cross twist to the framing, thereby secur-
ing the advantages of the American bogie as ap-
plied to engines. The said supporting slings have
a double fulcrum pin, where they are joined to the
supporting brackets, to secure a certain amount of
righting to make the engine run smooth and steady
on a straight road.

The details of Mr. Clark’sinvention cannot well
be explained without drawings, but the general
description given will enable engineers to compre-
hend in some measure the nature of the improve-
ment.

e

SELF-CLOSING TELEGRAPH KEY.

This telegraph key, which was pateated throngh
the Scientific American Patent Agency, Nov. 7,
1871, by Jeremiah F. O'Sullivan and Philip W,
O’Sullivan, of Jackson, Miss,, is so constructed as
to hold the circuit constantly closed, in order that
it may not be accidentally left open by carvless and
inexperienced operators.

To this end there is applied to the ordinary key
bar, A (sce engraving) a secondary button, C, n ad.
dition to the ordinary one, B, in connection with the lever,
D, and spring, H, the latter holding the lever in constant con-
tact with the conductor, nnless it i lifted off by pressure on
the secondary button,

Tho second button, C, s fitted upon a pin or shank, which
passes through the button, B, The lover, D, is pivoted to the
under side of the bar, A, at G. The spiral spring, I, holds
the pin or hammer, E, in contact with the anvil, F, thereby
closing the clircuit,

The instroment can be worked perfectly, without grasping
| the button with thumb and fingers, by oporators who do pot
| use the thumb i writing.  The lmprovemont can be ndapted

C. The latter are abbeted on the outside, so that when the | tific American Patent Age ney, an improvemant o locomotive | to all keys st vory littls expunse, and now koys can bo mude

coop la folded they partly overlap the bars, A, as shown in

detall at the bottom of the engraving. ‘o the outer sides of
the apper ends of the bars; C, s attachiod a board, D, the ends

of which project and rest sgainst the ends of the bars, A, as |

shown

The adge of the board, E. and the ends of the bars, C, as | of whieh ko fita s contral spindle

engines, the objoct of which is to mdiste the lesding and
tenlling axles of locomotive engines, or of enging and tender
combined, to enable them to pass round sharp curves more
froely

He constracta the leading and tralllng axlos hollow, Inxide

to which are fitted, at each

| ne cheap s the old
[ Ihe koy is vory esnveniont to inexperiencsd operators, Ae
cidenta that would open & common key will have no offect on
this, The spring, so sensitive to the touch which closes the
cireult, would require a nleely balanced wolght to keap It

open without bearing down the key bar aod connedting the

Also the odges of the shoulders of the bare, C, aro beveled off | end, omnks in connoction with the driving gear. The hollow | platina polnts on the hammer and anvil

80 that the eoop may stand firmly when set up
To the bars, C, and at a proper distance from each other

"n\l-w may bo eallod the earrying axles, and the central spin. |

dlew, the deiving axles.  The contro part of the spindles may

For further partioulars, addross O'Salllvan & Brother, Inok
son, Mins

-
il
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THE NEW YORK GAS MONOPOLIES.

New Yorlk has, like most large cities in the United States,
suffered from the extortions of gas companies until the pub-
lic at last revolts against their impositions. The chartered
privileges of these compunies, the large capital necessary to
the establishment of an extensive system of 1llumination by
gas, and the enormous profits realized in a few years, have
made the monopolies so powerful that they have, as yet, de-
fied competition. And although numerous companies have
been projected, and some have been organized, the wealth of
the older companies has been able to buy them up, or toef-
fect conlitions, so that the monopolists have had their own
way so far.

These companies have sustained prices far above that for

* which good gas can be made and furnished; but not content

with this extortion, they have persistently furnished inferior
gas without decreasing the price. They have been exceed-
ingly arbitrary in their treatment of complaints, have treated
with indifference those who questioned the accuracy of their
bills, and have altogether made themselves so obnoxious to
the public at lurge that every gas consumer will hail with
delight any attempt to break their power.

For a period of about fifteen years, inventors have grappled
with the problem of how to makd illuminating gas from the
_ight products of petroleum distillation. The task was not an
easy one, und only through many failures has a fair measure
of success been reached. There are now portable machines,
for this purpose, in market that work very satisfactorily.

In Memphis, Tenn., there have been put into operation, on o
Jarge scale, works which manufacture gas from naphtha, and
which are, sceording to the accounts that reach us, furnish-
ing gos of far better quality than the ordinary conl gas, ata
cheaper rate than the latter has yet been furnished to Ameri-
can consumers, We published last week an article referring
to the quality of New York City gas, and need not enlarge
further upon this head.

We ure glad to learn that an organized effort to introduce
Lere the system in use at Memphis is in progress, and that a
compuny, composed of citizens among our heaviest capitalists,
has purchased a sito, and is erecting works on Avenue D,
between 11th and 12th streots,

The compuny have s charter, granted st the last session of
the State Legislature, which permits them to lay mains, to
open streots, ole,, and they are now vigorously engaged lny-
ing their main pipes in yarious parts of tho eity. It is further
stated that at the ending session of the Logislature, strenuous
attempts will be made to annul the chinrters of the old gus
compunies; bat of this result wo have not mueh hope,

Tho process used at Memphis, and which Iy to be adopted
by the new mutunl company Liore, is, so fur ng wo have been
able o ascertaln Its character, extremely stmple, consisting
in the conyersion of the nuphtha into gas by hoat in rotorts,
and diluting it with atmospheric alr to the proper dogree for
burning without smoking. Were it not that the procoss 1s
stated to be o practical succoss, we should anticipate troublo
in the distribution of such gas from condensation in pipes,
which has been a difficulty oxperienced in the provious use
of this material; but ng a committee sont from thin city to
examing the process reports no guch ditoulty, we ure con-
strained to hope it is in some wiy obvinted, The committee
report that the process is simple and safo; that the gos had
 high iluminating power in all parts of the city, and that
consmers stute this power to ayerage throe times that of
conl gus. It is oxpected that the now Mutunl Compuny will
haye thelr works finished, and pipes laid o ns to supply con-
sumaors enrly noxt geason.

!
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The importance of experimental Invostigation, so strongly
Insisted upon by Bacon nnd practiced since by scientists as
the basis of the true sclontific mothod in physical rescarches,
I8 now so generally admitted as to need no argument. The
importance, of not necopting rowulty s final determinations
of physical Inwa until ropeated experimonts leave no room
fo doubt thoir neeurncy, is not so gonorally appreciated. The
really scientific investigntor nlways retaing some reservation
in his acceptance of results attained by others, unless,
through the most careful serutiny, ho can find no error in

'| their method of oxperimentation, and ean devise nothing

which appenrs n more sure way of urriving st truth,

The prestige of name and attainments goes far to influence
belief, but those who think for themselyes need a surer
foundation than this in matters whore necurney is essential,

Libraries of roferonce contain tables which are relied upon
by engineers and constructors in muking their computations,
and in the use of which they cannot go far nstray; yet many
of them have boen found in practice to be innccurate. At
least, rocent exporiments huve given results differing more
or less from those formerly obtained, and from which the

| tables were framed. As long as difforonces exist greater
, | than may be nccounted for by innceuracies in manipulation,

there must remain doubt as to thoe correctness of onr know-
ledge. Experiments upon any subject should then never
ceage until a certain degree of uniformity is attalned through
the employment of different mothods,

There are not wanting recent illugtrations of the trath of
this proposition, Among these may be cited the remarkable
experiments, of Professor Ogden W, Rood, of Columbia Col-
lege, New York, on the amount of time necessary for vision,
in which Wheatstone's conclusions from his experiments on
the duration of the discharge of a Leyden Jjar, are found to
be immensely far from the truth., He affirmed that the time
necessary to produce distinet vision was within one millionth
of asecond. Prof. Rood now shows, by & most ingenions
method, that in a space of time less than forty billionths of
a second, the retina can receive and combine a whole series

| of impressions; and he feels confident that the eye could dis-

tinctly see an object illuminated during a period go incon-
ceivably minute as four billionths of a second. In the con-
clusion of his paper on this subject, published in the Amori-
can Journal of Seience for September, 1871, he quietly re-
marks: “All this is not so wonderful, if we accept the doc-
trine of undulatory light, for according to it, in four bil-
lionths of a second, nearly two and one half millions of the
mean undulations of light reach and act on the eye.”

Professor Rood also has determined the possible duration,
of the discharge from a Leyden jar, to be as short as nineteen
hundred-millionths of a second,

Even the experiments of Regnault have been recently
revised by Mr. Alexander Morton, with results from which
he deduces formulae that show the relation between the
temperature, pressure, and density of steam.

Recent experiments have shown room for doubt as to the
full reliability of the tables in common use for computing
the strength of beams and girders.

Boiler explosions are now being brought under systematic
experiment, at Sandy Hook, which will doabtless throw much

| light on this important subject.

In short, there yet remain many things in science and
mechanics to be definitely determined. The experiments
of General Morin on friction might be revised, we think,
with profit, and carried further than he went with them, to
show how the compounding of motion on cylindrical surfaces
modifies friction, and what part of the power is absorbed by
friction in each of the components of the resultant.

The use of air compressors has shown that we are far from
knowing the real laws of the friction of gases in tubes; and
herein is a most important and profitable field of investign.
tion, as the use of air as a motive power in mines and tun.
nels is only in its infancy. But we have said enough to show
that, notwithstanding the lubors of those that have gone
before, there is yet enough scientific work to be done.

-~
THE CONDEMNATION OF THE HALL OF PUBLIC RECORDS
FOR THE CITY AND COUNTY OF NEW YORK,

In the Court of General Seasions, December 3th, Judge
Bedford presiding, the Grand Jury made a formal present.
ment relating to the unsafe and filthy condition of the above
building, & condition which, we believe, we were the first of
the New York press to notico publiely,

In view of this decided netion, it will probably interest our
readors to know in what way important records of untold
millions are kept (or rather not kept), as ascertained by o
personal inspection of all parts of the building,

The building stands by itself in the northeast part of the
City Hall Park, but not so far remoyed from other buildings
as 1o be proteated from fire by its isolation, unless it wore thor
oughly firoproof. Sparks would find easy access through
numerous broken panes, only & portion of which were, at the
time of our visit, stopped with books labeled * conveyances,”
newapipers, or whatover othor makeshift could be extempo-
rized by the clerks to keep ont wind and rain,

Entering thus, the sparks would find sport ready to hand
in loogely folded and dusty, cobwebby papers, which erowned
tho tops of nearly all of tho cases, and in bundles of paper,
looge shavings, small pleces of Iath, ote, ote, which, dried
by long protection from weather, are profusely scattered
in the upper unoccupied rooms loft in an unfinished state
by the carpentors and musons.

The cases for containing the books of conveyance and
records of mortgages aro most perfectly designed fire traps,
They nre dowble, so that books are placed in them from both
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wides, the partitions which separate the books being boarded
on their inner edges, leaving o wooden flue the whole length
of cach case, and about six inches wide, ranning from bot-
tom to top, and open above and helow.

No wallx of any railway round liouse can exceed in grimy
squalor the walls nnd ceilings of the Hall of Records. They i
look like chimuey flues. One of the elerks told us that, dur- !
ing a torm of fourteen years service, he had never seen
whitewash brush in the building. Leaky soil pipes and
fetid sinks lend odors to the air, which is #o sickening in
some parts of the building that, we were told, some of the
clerks have been made i1l by it

The numerous paper stuffed holes and erannies form a
favorite haunt for troops of mice that, in the absence of other
food, gnaw at the leather of the bindings to get at the paste
and gum, and destroy the papers and maps without let or
hindrance, We did see one or two tin boxes designed to
spoil the literary recreations of these rodents, but the great
mass of documents are entirely open to their ravages. In
one place we were shown a great pile of what once were
maps, thrown in a confused heap together, the mice having
g0 disfigured and torn them that they are rendered illegible,

In other places ledgers were reduced to mere bundles of un-

bound and displaced pages by the same destructive vermin,

Everything spoke of ruin and rottenness. But sadder than _
all, the destruction and decay visible in the records and in the I
building were the evidences of the moral decay and the mis-
rule which has so long corrupted our city government, and
which has thus carelessly and criminally neglected public
interests, and failed to provide for the security of the public
records, We trust that, as we are now emancipated from this
reign of disorder, the action of the grand jury will lead to
measures that will so place public documents that they will '
no longer be food for mice, nor remain likely to become a h
prey to the first severe fire that shall take place withina
hundred yards of the building where they are kept. f

—_— e, -——

A MARE'S NEST----MORE ABOUT THE GAS QUESTION,

In another column will be found an editorial containing
the announcement that gas works are in process of erection
on Avenue D, between 11th and 12th streets, by the Nutual
Gas Light Company, to supply gas made from naphtha. A cor-
respondent in the New York Herald, of Dec. 4, states that the
gas o be supplied will be compounded of naphtha vapor, com-
mon illuminating gas, and atmospheric air. He sounds, (to
the uninitiated), a fearful warning that a gas thus com-
posed is “as explosive as gunpowder or nitro-glycerin, and
far more terrible in its effects.”” He further says:

The dreadful disaster of the Westfield excited the just in-
dignation of the public, but this calamity was only a faint
intimation of what may be expected if this compound is al-
lowed to be made. The oxygen ne for its combustion
is mingled with the not only in the Eoldcrs. but also in
the supply pipes; and if an explosion should occur it would
take pluce instantaneously, throughout the entire of the
gas not only in the holders but also in the pipes in all parts
of the city wherever they are laid, and every bullding in
the vicinity of these pipes would be blown into atoms in-
stantly, and every human being therein or near by wonld
suddenly perish, :

The destruction would be more terrible than an earth-
quake or the explosion of a powder magazine.

Now, mark, it will be claimed by those interested in this
death process that it has been in successful opemation in
Saratoga and other places, and that no accidents have oc-
curred from its use. Well, the Sarat have been truly
fortunate in escaping a terrible calamity, but let this com-
pound be ignited by the breakage of & street main, or in any
other of the thousand ways that may happen any moment,
and if the result is not more terrible than here indicated,
then it will be because Providence interposes n miracle to
save the people.

A f"" or two sinee & now gas burner was invented for
burning o mixture of coal gas and oxygen This burner
wans denominated the “safety burner.” It was tried and
worked well for months. No accident ocourred until a de
fective burner, was used, when an explosion took phice.
There was not more than ;
in a small holder, when
part of the holder down thn
rnn upwards through one ceiling
n Broadway, pmdudnﬂa frlﬁ“ : “great co
nation among the people in the block. Thousands
tragted to the scene of the accident in a few moments.

this mixture, 8o far as its explosive prop mw% s
was pmclul{ the same nﬁ%& pm e by
ght Company and sapplied to consumers.

Mutusl Gasl

All of this terribly sensational statoment is p
gated bosh, having no more foundation in fact
ries of Munchuusen or Gulliver. Tt is calonlates
those ignorant of the subject, and to injure
Light Company. The statoment, that
samo mixture as that which exploded on Broa:
out truth. ~ Any kind of combustible gas will
mixed with enough uir or oxygen
The explosion, eited by the e
conl gns and oxygon so mixed,
conl gas and oxygen are used

-l
i

s,

quantities of the gnsss, |

limo, or magnesin, w
rendor Tuminous, 1t long.
IMuminating gas, mixed with commo:
portions, will explode, yet when cony '-
possiblo that such a mixtury can | the
gos bs neknowlodged the eafest illuminating g
The explosions that have ocourred with it haye
by its escape into closed npartmen !
proper proportions of gas and alr
aubscquently ignited by o
ness,




o mixture exploxive, it losos its illumi-
Dburns with o pale blue flame. A gas, that
om iy ordinary slaed burner sufliciont to
deive. The Mutusl Gas Light Com.
Alupinating gas,and i they do thiy,
mwnterin] ax safe us any ever employed
 snme gencral prineiples apply to all
hieh light is obtained.

t protest agningt the uge of naphtha in
in Jumps, if the materinl can be used ox
he Mutual Gus Light Compuny ¥ Wo answer
Jong as it d8 oo Jguid state, ean nover

on or overturnud, & highly inflammo.

4 about, which endangers lifo and pro.
~ The dangors arise from tho earcless nnd wrong
'.,oi urdng this materinl. A lamp s no more a fit
went for burning naphthn than is a mun's watch pockot
of gunpowdor.  Bxperienco hus ghown that
gasog may be conveyed in pipes with very great
safoty; and when the false prophet of tho Her-

sloded when mixed with oxyren, he, like other over
witnesses, proves too much, Ho proves that gas,
(whieh, rightly mixed with o supporter of combustion, will
“explode), can bo and has been nsed for years with less dnm.
age than has arisen from any other mode of illumination,
Phe same can bo done with the naphtha gas, the safety arising
n both cases from tho manner of distribution through pipes,
 Tho article in the Herald is evidently written by n person
ot ignorant of the facts and principles wo have stated, bat
one who, outof his knowledyge of the subjeet and his nequaint-
aney with the general ignorance of the public in such mat.
ters, hng seen his opportunity to frighten the people, :nd
retard the new enterprise which is likely to bocome o strong
competitor with the old gas companics.

————e————
P EDUCATION OF THE LEYE.

How few there are that apprecinte that optical marvel, the
eye! How few understand its mechanism, the principles on
ahich it ncts, and the wonders it accomplishes! As an ave-
nue by wrich external impressions find their way to the
mind, it is worth all the others man possesses.  So gradually
is its skill acquired, that we hardly recognize it as nequired
skill. ‘We educate, through long and systematic practice,
hands, feet, and muscles; but in the main the eye is left to
itself, to acquire as it may its pewer of estimating distance
and size, color and the definition of form.

In this desultory way it acquires a skill beyond expression
wonderful, yet we believe that with most the power of vision
is only imperfectly developed. What is to hinder systematic
dizcipline of the eye any more than that of any other organ ¥
To by able to see correctly is of as much importance to the
mechanic a8 to the wrtist,  Mr, Ruskin in hisadmirable treat-
ise on the * Elements of Drawing” lays particular stress upon
teaching the eye to see correctly, and shows that the hand
will have but little difficalty in learning to represent what is
accurately seen.

The mechanic is often called upon to make forms for which
his unaided eye must be the principal guide. The wagon
maker may lay out his work by patterns, but the ornamental
finish principally depends upon the nicety with which lis
eye can trace lines of grace and beauty. Even in shaping a
boot sole there is required great skill of eye. If any one
doubts this, let him try to shape a sole to the outlines of his
own foot, and see what an uncouth, ungainly form he will
make. None but novices will (ry the experiment, for any
one who has tried it, knows the difficulty of combining com-
fort and beauty in a boot sole. Shoemakers have been much
denounced for their failures in this respect, but the reader
may rest assured that their art is a difficult one. They can
not go by plumb line, square, and level, like the mason or the
carpenter, and no one who has never tried to draw a sole pat-
tern knows how slight variations will affect, favorably or un-
favorably, its appeamnce. The cabinet maker, the carver, the
gign painter, the decorator, all of these sttain skill principally
through the education of the cye,

An analysis of what the eye can perceive will give a clue
to the proper method of educating it. The impressions
gained through this organ may be classed under the categor-
ies of distance, size, light and shade, form, and color. It ap-
pears to us that, in the order in which these categories are
named, the education of the eye should proceed, since that
is probably the order in which we first learn to perceive, It
is through the power to appreciate distance that we form our
firat estimaies of size; then we begin to distinguish light and
shade, and thus to gain power to define form, and Instly we
distinguish, more or less perfectly, colors and tinty,

We think amost profitable system of exercises might be
devised by an ingenious teacher, calculated to train the eve

in the exercise of its various functions in early youth, and
1o form correct habits of vision ; for he who supposes the oye
is not influenced by habit as well as any other organ makes
a gerious mistake,

The worst habit of all is the bubit of purtial gight. Instead
of closely serutinizing everything they see, the mujority of
men only superficially look at objects as they pass before
them. They thus become inaccurate witnesses in courts, in-
accarate in their impressions of material oljects in general,
and fail when they attempt to imitate, because the images
they strive 1o reproduce are itaperfoct,

Scientific  Amevican,

16 in enrly youth, children wore taught 1o look envefully at
ovory thing, and to conutantly tost the aceurncy of the pereep
tons thas obtained, wo believe tho hobits of close obseryvi.
ton thus nequired would be of grenter advantage than this
resalt of any othor mode of digeipling now practiced in ele
mentary sehools,

THE BT, GOTHARD TUNNEL--ANOTHER GRAND
ENGINEERING WORK,

Tho poasy of Bt, Gothard wag the most frequented of all
the rontes aoross tho Alps antil the commencement of the
prosent century ; ot ng il was not practicable for vehioles,
it wos geadunlly desorted aftor the constriuction, by Napoleon
1, of the rond over the Simplon,  T'he loss of traflic induced
the cantons through which the route passed to constrnet o
oarringe rond quite ne good e that on the Simplon,  The
work woan commenced in 1820, and finishod in 1832, and it is
one of the greatest monuments of engineering skill to be
found In Burope,  In mognificence of geenery, the 8t Goth.
urd I superior to all of the passes, unless wo except the
Stelvio,  To the mere plensure seekor, it will, therefore, be
womntter of rogron to goo this superb rond desorted for n hole
through the mountain,  Byer sinee the Mont Cenis tunnel
was projected, the Swiss and Gormnns have folt that o large
shure of traflie would be diverted to Prance, For military
and strategic reasons, it was, also, felt that equally good
facilitios ought to be provided on the other side of Switzer-
land, and all of the necessary surveys were made moany years
sineo; but the jealousy of the French, and the four of that
nution, hins provented the commencement of the work, The
moment, however, that France way powerless to prevent, the
project was rovived, and we now hear that o contract for the
construction of the tunncl hay been concluded betsween the
Swiss govornment and a syndicate of Germnn bankers under
the protection of the imperin] government of Germuny. The
work will be abo it twico ng long as the Mont Cenis tunnel,
and it will be considerably more difficult, ag it must pass
under several rivers and lakes, and encounter the hardest
rocks of the Alps.  The summit of the present carriage road
is 6,507 feet, but the railrond will pass under peaks varying
from 8,750 to 10,000 feet. There is no distinct peak of St
Gothard, but an extensive ridge of elevated ground which
bears that nnme,

Geologists will be greatly interested in the work, as this
part of Switzerland abounds in o lurge variety of choice
mineralg, and some important questions may be solved by
the projected work., The total cost is estimated at $37,000,000.
Of this amount, the company will raise §20,000,000, leaving
the balance to be raised by assessment upon the cantons and
countries immediately interested in the project, There is a
general belief among engineers that the work will cost much
more money than the above estimate, but, as rich govern-
ments stand as security, there seems to be little donbt that
the undertaking will be pushed to final completion The

| new road will bring (iermany and Italy into closer political

union, and, in the event of war, give these powers a decided
military advantage; but this feature of the undertaking is
of small importance in comparison with the enormous traflic
that will flow through the tunnel between the nations of the
North and the remote inhabitants of Asia. Its principal
utility will consist in facilitating trade and travel between
Europe and Asia, by way of Italy The estreme Eastern
points within its circle of traffic will touch the outstretched
hand of our Pacific railroad, and the commerce of the whole
world will be benefitted by the completion of the gigantic
scheme. It is not many years since the river Daaube was
the highway for the commerce of the world. The boats,
moored at the bridge of Ratisbon, far up iv the interior of
the Continent, were manned by sailors who were the boast
of that period, when suddenly, by the discovery of the pass-
age around the Cape of Good Hope, commerce was diverted
to new routes, and we have nothing but the ancient bridge
and the quaint old storehouses to tell us of the magnificence
of the past. The completion of such works asthe Suez Canal
and the tunnels through the Alps are great illustrations of
the triumph of science over all obstacles.

The trade, which, for a time, was diverted to new routes,
appears likely to return to its former channels. The Aus-
trian government already have a railroad over the lower
Alps, connecting with Trieste and Venice,go that they will
profit by the revival of trade in this direction.

It is difficult to anticipate how long it will require to com-
plete the St. Gothard tunnel, but, with improved machinery
and aided by the experience of Mont Cenis, it can hardly en.
dure twice as long as the last famous undertaking. It is a
bold enterprize, well worthy of the age in which we live.

-
A MOST INGENIOUS MACHINE,

There is on exhibition at the Progress Iron Works, 59 Lewis
St., this city, a machine, for bunching, wiring and inserting
and fastening bristles in brush backs, that is & marvel of in-
genuity, In the accuracy, beauty aud rapidity of its opera-
tion, it has scarcely been excelled in Jhe history of invention.
The machine was entered at the Fair of the American insti.
tute only just before the closing, and it escaped notice from
ug at the time on that account.  We shall, howover, shortly
give an illustrated description, which will be more satisfac-
tory to our readers. The machine is, we believe, the joint
invention of Messrs. O, D, and D. C, Woodbury, of the above
named works. To any who like to sco what mechanieal skill
of the highest order can accomplish, it offers onoe of the most
profitable studies that has been brought before the publie in
a lopg time, and it must, we think, revolutionize the present

system of brush making,

Bigotry is by no means confined to religloninte, sy morn
than pedantry J« limited to schoolmnsters, The good old
way, whether it be 1o selonce, nrt or mechanics, o s oo, in
muny men's eyes, that to them there can be nothing better,
T'o them, Innovations and innoviators are abominations, Be.
cause unwilling to adapt thempelvos to o now order of things,
nnd reluctant to make the offort, they are sure to be loft he-
hind in the raco. Instoad of * trying all things and holding
fust to that which is good,” they hald fast to that which thoy
have, and trey nothing,

« The other day weo carried o look Lo four diffsront loeksmmiths,
for repairs.  In iteelf poculinr (wo boliovo it wag dmported
from France) and being attached to an article in sneh o way
that it was impracticable to substitute for it another lock, it
proved too much for the ingenuity of the mechnnion who
wore solicited to mend it @ It ean't bo done,” wan the unun-
imoun verdiet. In each case, wo delieately suggested
method wheroby the repuirs conld, we thought, be casily
effected, and in each caso we were met with an fmpntient
assertion thnt the suggestion conld not be put into prictice,
At the fourth shop we lost patience and offored, with the aid
of n few simple tools, to convinee our mochanieal higot thit
““some thinga conld be done as well an others” It took us
about & quarter of an hour to prove our position correct, and
put the lock into good working order. We silenced this
bigot, but did not reform him. T'he next time he is }
to do something out of the usaal way, he will be just as pig-
hended as before,

We once had a similar experience with a puttern maker,
who declared patterns could not be made to cast & certain
article, which could be drawn from the rand; yet that same
impossible feat was accomplished by the bigot himself, finul-
ly induced, by some stinging remarks, to got out of hiy rut,

This sort of wilful blindness, is quite o different thing from
that intelligent conservatism that, after carefully examining
new things, refuses to adopt them, because they are no im-
provement on those already in use. Heaven only knows what
the world would come to, were (here not such u thing as
intelligent conseryatism, But the latter never suys things
are impos=ible; it simply says of that which it rejects, * it is
unprofitable or impolitic.” It places a wholesome restraint
on that class of mind which believes that everything new must
be useful, and is always eager to embrace that which has the
charm of novelty. It calmly sifts the chaff from the wheat,
and gives the former to the winds, whether it be old or new,
while the wheat is saved; if old, valued neitherless nor more
than the new, on that account. Whatever is valuable is re-
tained on account of its value, not on account of its ancient
prestige, nor the brilliant debfit it may haye made into the
world of letters, science or art. :

The bigot, on the contrary, refuses to examine, and pre-
Jjudges everything which has not the stamp of custom to com-
mend it. To merit his disapproval, any propesition or pro-
cess needs only to be different from that to which he is
accustomed. He refuses to acknowledge proof, and turns
himself away from attempted demonstration. He does not
see, because he does not want to see, and henee his blindness
is total.

We find plenty of just such bigots among mechanics and
engineers, although the tendency of these ocoupations is to
correct such a state of mind; but prejudice is so strong, and
reasoning so difficult, that the world will probally never be
rid of those who prefer to shut their eyes, rather than Lurt
them by looking at the light.

<> :
IMPORTANT IMPROVEMENT IN GLASS AND PLATE
f ENGRAVING.

‘We have herctofore chronicled the invention of Tilgh-
man, who, by means of a powerful blast of steam or air, im-
pels a jet of sand with such tremendous force against the.
surfaces of glass, stone, or other materials, that they are cut,
engraved, or dressed, as may be desired. In fact, stone may
be bored by this process.

We have now to record another improvement in an analo.
gous direction, although the means employed are far sim-
pler, while the results produced are very remarkable, We
allude to the invention of George F. Morse, 287 West Twelfth
street, New York, for which n patent has been recently granted,

The inventor provides a simple box or hopper, from which
depends n small tube about eight feet long. No machinery
whatever is used. A mixture of corundum and emery, in the
form of powder, is placed in the hopper and allowed to de-
scend through the tube, The article to be engruved, which
may be a silver cup, a watch case, a sheet of glass, a goblet,
or othier object, is held under the extremity of the tabe, so
that the engraving powder will fall upon it, and in a few
minutes’ time the most splendid ornamental designs are cut,
with marvelous exactitude and surprising beauty. Wehave
seen engraved effects, produced by this process, upon glnss
and silver ware, that altogether surpass anything that has
ever been attempted by the most skilled band Jabor.

As fast a8 the supply of the engraving powder runs down -
throngh the tube, it is replaced in the hopper; and girls may
do all the work. That portion of the surface of the articles
that is not to be engraved, is protected by paper or other
substance. The engraving, therefore, is done by cutting ont
the desired pattern in paper, which is then applird to the
surface of the article. The powder only acts between the
interstices of the pattern.

This simple and beautiful invention promises to revolu-
tionize the art of plate and glass engraving. By its use the
adornment of all kinds of wares, in the most superh manner,
may be quickly nccomplished, at a tithe of thecost of the
ordinary methods. The invention is now in successful practi.

cal operation in this city.
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SCIENCE RECORD FOR 1872,

We have in press, to bo issued Jonunry 1st, & new and
valuable book of 850 pagen ostavo, entitled ns above, which
we think, will be rend overywhore with interest. 1t will be
a compendium of seientific progress of the present yoar, and
ia to be profusely illustrated with steol plate and wood en.
grayvings,

The following is & partinl outline of the gencral contents
of the Seience Record:

Notices and descriptions of the leading discoveries and im-
provements invented or introduced during the present year,
pertaining to Engineering, Mochanics, Chemistry, Philogophy,
Natural History, Agriculture, Architecture, Domostic Beono-
my, and the various Arts and Scionces, with many engravings.

Biographical notices of prominent men of science, with
portraits.

Deseriptions of the most important public works, began
or completed during the year, with illustrations,

Notes of the progress and extension of railways, telographs,
and other means of communication.

Degeriptions of the new applications of stenw, electricity,
and other motive powers, with engravings,

Almanae for the year, and a chronological table of notable
gelentific events and phenomena.

Reports of Patent Office procedings. Classification of in-
ventions at the Patent Office, with the namesof all exam
iners, officials and employees.

Portrait and biograplical sketch of the Hon. M, D, Leg.
gett, Commissioner of Patents.

Desceription of that great engineering work, the Mount
Cenis Tunnel through the Alps, with engravings of the tun-
neling machinery, portraits of the chief engineers of the
work, and other illustrations.

Desoription of the great Government works at Hell Gate,
New York, with many illustrations, showing the wonderful
gulleries now being cut in the rocks under the bed of the
East River, preparatory to removal of these obstructions by
explosion, the drilling machinery, the electric apparatus, and
other interesting objects.

Deseription of the great Suspension Bridge between New
York and Brooklyn, now in process of erection, with inter-
esting angravings,

Steel plate engravings of the celebrated Gatling Gun or
Mitrailleur, showing its construction and use in various
forms, upon wheels, horseback, camels, boats, etc.

TMlastrations of recent improvements in cannon, fire
arms, ete.

Recent applications of sclence to the construction of steam
and sailing vessels, with illustrations,

Reports of the important law trials, and decisions pertain-
ing to inventions and scientific matters.

Proceedings of scientific bodies, with notes of interesting
papers. .

Tlustrations of late improvements in all the leading be-
partments of mechanics and-science. i

Useful tables and practical recipes pertaining to the prin-
cipal branches of induostry.

The whole forming a convenient and popular SCIENCE RE-
CORD of the preseﬁ; year, of permanent value and importance
necessary for reference and interesting to everybody. It
should have a place in every library.

350 pages octavo. Handsomely bound. Price $1.50. Ex-
tra binding, half calf, $2. Sent post free on receipt of the
price. Published by Munn & Co,, 37 Paric Row, N Yo 1Of
fice of the SCIENTIFIC AMERICAN.

One copy of the SCIENTIFIC AMERICAN for one year and a
copy of the Science Record, $4.

—
University of the Clty of New York---Free Lec-
tures.

We have received the prospectus of a course of lectures, to
be delivered in the University Chapel, Washington Square,
New York city. The admission to the lectures is free, and
the reputation of the distinguished lecturers should attract a
full attendance. The following gentlemen will lecture as
follows.

Décember 14th. Professor John W, Draper, M.D., LL.D.,
on Spectrum Analysis.

December 21at. Professor George W. Coakley. LL.D, on
The Physical Constitution of the Sun,

January 4th., 1872, Professor Benjumin N. Martin, D.D,, L.
H.D,, on The Natural Theology of the Doctring of the Forces.

January 11th. Professor Henry Draper, M.D, on Respira-
tion.

January 18th, Professor Henry Draper, M.D,, on Respira-
tion. (Continued,)

February 1st. Professor George W. Conkloy, LL.D., on |

Comets.
February 8th, Professor . H, Gillett, D.D., on The Futuro

of Hociety.

February 15th, Professor Henry M, Balrd, Ph. D,, on Homor
and his Boglish Translators, :

TPebruary 20th, Professor Churles Carroll, AM,, on Robert
Browning.

‘Murchg‘nh. Professor 1. A, Johnson, LL. D, on The In:
dustries of tho Romans,

March 14th, Professor F. D. Welsse, M.D,, on Sensntion and

Thought, (Ilustrated.)
Mnfch 91st, Professor John J. Stevenson, Ph. D.,on Ameri-

ean Goology.
Mnchogth. Professor T. Addison Richards, N.A,, on The

Hiatory and Critloism of Art,
April dth, Whitelaw Reid, Haq., on Journunligm,

— - E—
Tap Brigieh Museum s an jaovil which, 1t s sudd, be-
longed to one of the Pharmobs,

Sreientific  American.

SCIENTIFIC INTELLIGENCE.

DETECTING OZONE.

A Russinn chemist has devised n gimple method for detect-
ing ozone, He inverts o Hoffmann eudiometer, and, after
connecting the platinum wires with an induction apparatus,
passes oxygon gon slowly through the tube, and afterwards
through Liebig's potnssa bulbs, in which is a solution’ of io-
dide of potassium and starch. The presence of ozone will
presently be shown by the liberation of the iodine and the
congequoent blueing of the starch.

BHOMIDE OF SULPHUR AND AMMONIA.

If bromine be left for some time in contact with an excess
of flowors of sulpliur in a well stoppered bottle, and after-
wards filtored through ngbestos, o liyuid i« obtained which is
composed of 8398 per cent of bromine and 16:77 per cent
sulphur.  When this compound is brought into contact with
nqun ammonia, the netion is so energetic that the liguid be-
ging to boil; and presently the liberated gases burst into
flame,  Chlorine and sulphur afford similar reactions, and it
ig 0 question whether thig phenomenon could not be used
for the production of pxplosive mixtures and also for sig-
nnls,  If the action could bo moderated, as is the cage with
chlorine, it is possible that usge, in medicine and in bleach-
ing, could be made of the compound, At any rate, it affords
a beautiful lecture room experiment, if performed with due
caution.

OXIDATION OF CARBON AND ARVIFIOIAL PRODUCTION OF
ANILINE,

At the meeting of the chemical section of the German As-
gocintion for the Advancement of Science, st Rostock, on the
18th of September, 1871, the President, Professor Schulze,
rend o paper, on the direct oxidution of carbon by means of
permanganate of potash in an alkaline solution, which exeit-
ed lively debate, anl was justly regarded a8 one of the most
important chemical discoveries of the year. In addition io
copious quantities of oxalic acid and of other products not
yet devermined, the author obtained an aeid to which he has
given the name of anthraconie, and which he found to closely
resemble mollitic acid in its properties. The experiment was
repeated with charcoal purified in a stream of chlorine gas,
ulso by caleining cream of tartar, by the reduction of car.
bonie acid with phosphorus, and from graphite. All of these
varieties of carbon yielded analogous results, So great was
the interest mavifested in the announcement, that the lead-
ing chemists adjourned to the Professor's laboratory, there
to repeat the tests and to examine into the nature of the in-
cidental products, They soon came to the conclusion that
the new body wa# identical with mellitic acid. By treating
the anthraconic acid with canstic soda, benzole was produced,
which was converted into nitrobenzole in the usual manner,
and from this product aniline was manufactured. We have
in this way the artificial production of aniline from charcoal,
aud are brought nearer to an explanation, of the chemical

properties of carbon and of important practical appleations

likely to grow out of such knowledge. It is another step in
the distinguishing characteristic of modern research, namely,
the synthetical method, or the building up of compounds
from their constituent elements. It is easy to rend asunder
and destroy, but to rebnild requires the application of the
highest genius. The discovery of Professor Schulze is likely
to prove of great jmportance, as soon as it is thoroughly un-
derstood and applied.
TO GROW LARGE CRYSTALS.

In order to grow large crystals of such substances as
sugar, borax, alum, and the like, Professor Schulze recom-
mends the use of gelatinous solutions, such as pectin and
gelatin. The crystals separate, suspended in the mass, and
go on growing uniformly on all sides. In this way, irregu-
larities and distortions are avoided. The determination of
the amount of gelatinous matter to be added must be the re-
sult of experiment. The chief advantage appears to be to
make the liquid of such a specific gravity as will hold the
crystals in suspension.

- CONSUMPTION OF GAS IN LONDON, 1870,

According to official reports of the thirteen gas companies
of London for the year 1870, the following were the

RECEIPTS,

FOr 8. sovvrvrvennsansssananasn £2045313 0 ¢
Rent of meters. ...... A N 81558 2 4
Sale of old mnterials. . .ocveenas 5766 & 4
ProduehS s cvvessorenarseneresos 42495 311
Miscellaneons, ..ooovnrvarerssonsa 11,649 15 11

) R 22519230 10 0

EXPENSES,

Qo0 s ui iy vans s sieniiss s RUI0AB00) 0\
Porifying matorinli, oo ieaiosess 20085 16 7
Wigges of workmen. «oooesoeeess. 224482 810
ROPUE, o 0evnsnesvannnnengnsnweas  180BL 67
XY ARSI P B 03178 2 1
T T e S N S N R 808 8 0
Commiuston of colloetors, o ooeve o 27,086 18 9
Oflloe oxpenms, . . 17,608 18 10
DIrCtors oo veyos B LTINS WHUH 14 D
AnAIOrE. i i ees 1,844 10 0
Gl PIPON« vaiavas 4o ean aniskanse  JSTSM 8
ol IHOLORN. o v osvsssnsstsennsesss SR8 15 1L
Tnwyera' FOOR. ooy vnrrrvrgsenryre 8,048 16 0
MISOOTISROOUM, 4« s aesvinnansivnass 20530 11 2

MPORAT s o saswinessbrineiavane sl 18040 16 0

Excons of recelpts over oxpenditures, £739,82018:3, The |

notivo capltal and loan of the thirteen companies is £8,972,

816; the recelpty therofors exhiblt an interest of 886 per |

cent on tho capital stock, The privato consumption of gas
wig 0,199,118,858 euble foat: for tho streot lnmps it w
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don for 1870 was therefore 10,622,000,000 cubic feet, which is
double the consumption of Paris, Total quantity of coal
used in making gas 1,225,830 tuns, and tlie aversge cost, in-
cluding cannel, was 164, 4§d. per tan. In New York the an-
nual consumption of conl by three gas companies in 200,000
tuns.

S —————

FREPARATION OF SULPHUROUS ACID.

In order to prepare sulphurons ackd from salphuric acid

and charconl, it is better to employ san aecid of 74 per cent, or i
1:825 specific gravity. 1f we take a stronger acid, a part of it
it is entirely deoxidized to sulphur, and if weaker acid be
employed, sulphuretted hydrogen i evolyed. To obtain ab- {
golutely pure sulphurous aclkd, it is wall to put palphite of )
lead and coarse charcoal in the wash bottle, With these
precautions, it is possible to obtain pure sulphurous acid
from sulphuric seid and charconl.

REPERTORY OF TECHNICAL LITERATURE, t

Many of our readers may not e nwnre that & continuation
of Schubarth’s famous repertory of technieal liternture is
now going through the presa in Leipsic, under the editorinl
management of Professor Bruono Kerl, Tho first volnme of
696 octavo pages, from A to I, ix now complete, bringing
down the literature to 1868, By reference to Schubarth’s and
Kerl's repertorium, it is possible to obtain a complete history
of the leading papers and researcheg, published upon any
riven subject, in the technological journnls of the world
since 1828, The work is a dictionary of reference, and is the *
richiest mine of information to be found in any langunge ; and
it iz only possible to get up sach & book in & country where
the compiler has access to complete series of journals in all
languages. For an inventor who wishes to make an exhans-
tive examination of what others have done before him, such
a book of reference is indispenzable; and it alzo follows that
our libraries ought to contain all of the journals, in which
the original publications first make their appearnes, to
which reference is made in this work.

<
TO CITY SUBSCRIBERS.

The ScrENTIFIC AMERICAN will hereafter be served to our
city subscribers, either at their residences or places of busi-

ness, at $3:50 a year, through the post office by mail carriers.

The newsdealers thronghout this city, Brooklyn, Jersey City, e
and Hoboken keep the SCIENTIFIC AMERICAN on sale, and

supply subscribers regularly. Many prefer to receive their

papers of dealers in their neighborhood. We recommend

persons to patronize the local dealers if they wish the Serex-

TIFIC AMERICAN or any other paper or magazine,

—~>
TIMELY SUGGESTIONS.

Every Employer should present his workmen and appren-
tices with a subscription to the SOIENTIFIC AMERICAN for the
coming year,

Every Mechanic and Artisan whose employer does not
take the SCIENTIFIC AMERICAN should solicit him to sub-
scribe for 1872, ‘

Now is the Time forold subscribers, whose sabscriptions

expire with the year, to renew.

Now is the Time for new subscribers to send 8 and com™  *
mence with the new year.

Now is the Time for forming clubs for the new year.

It will pay any one to invest 3 for himself, his sons, or
his workwmen, for one year's subseription to the ScrExTIFIC
AMERICAN,

It is easy for any one to get ten subscribers at $250 each,
and for his trouble obtain the splendid large steel plate en-
graving, worth $10.

It is easy for any old subscriber to get & new one to join
in taking the paper. Those who do will receive a bound vel-
ume of the " Science Record” for 1872, See deseription
this work on page $58, SOIENTIFIO AMERICAN, b
December 24,

It is no more trouble to remit §6 for twa sulx
$3 for one, -

If any mechanio whom you sk to .
not affond it tell him he eannot siford

R S

If any one wishes specimens of th
fore subseribing, tell him to
will ehierfally madl them,

~ Ifany one wishes an
hung in hig offico or shoj
a roquest to this affiee,

¥




for the Lindies,
Besides dolng sl the bousework for s
1ast year, with s Wheeler & Wilson Machine,
iy dresses, hemmed over 350 yards of Dlased

» qUlte & HuBAbor of wnder-garments. This b about ber
1 8l Kinds of general sewing fur seven years, with no

y b WOt gressy OF SUCKY. As & halr dressing, ft

BOOKS AND PUBLICATIONS,

" m. OoF ik Greex Laxovaar, By
r Bmoritue of the Greek Lan.

smture n Dartmouth College. Woolworth,
O, nnd 85 Johin Street, New York ;
g,

will known and long bighly spproclatod
: EhoF, Which Bt now roached {ts forty <fourth

ment s, howaver, s safficlent sade meowm for the stu.
ih aehool and colioge,  The Intention has been to
possible, (e Iarger wark, to form a portable stmple
@ heglnner, yot suMclanily comprekensive to accompany
A whole conrse of Greok study ss ordinarily pursued.

5 AI? Burermorry, By Willinm Allen Miller,
LD, P r of Chomistry in King’s Colloge,

ote, Correoted from the Fourth London Edition.
+ John Wiley & Son, 15 Astor Place.

ork 1% Wentioal with the portion of Miller's excellent work on
Physlos,” from page 18 onward to the end of the book. Eome

ly. germane to the sutject matter of the reprintgare added.

1% 8 £000 Wanual of magnetlam and electricity up to the dato

hird edition of * Miller's Chicmleal Physics.”

8, 01t Tk ScieNce oF Beauty. By John Bascom,
r in Williams College.  New York and Chicago:
Voolworth, Aingworth & Co,
ure, upon our time, of other dutics has precinded such a perosal
 work o & fair eritiolsm demands, A cursory examination, however,
% Lo prononnee it a very useful and entortaining volume. We discern,
, thiat the agthor does not abstract the conception of beanty from
ponventionalities, religlons belief, and even superstitions of mankind,
#ince, 1 establishing bis standards of beauty In literature and art, ho defers
‘Al these, deprecating that which violates the * proprietics’ of socloty as
‘Delow the true standard. Now, we respectfully snggest this (s not & ** sclence
‘of beauty,™ a8 the anthor styles it In his preface, but a dissertation thereon,
at least (n part, o the moral and religious effect of certaln
Wilags which, scientifically Judged, are beantiful in the extreme, but which
o8r suthor denounces as inconsistent with a taste for the beautiful, because,
10 the prurient mind, they suggest immoral ideas. To such an argument as
this, the most Aitting reply s that art * labors not for prurient minds.™

SPEBCHES, ADDRESSES, AND LETTERS on Industrial and Fi-
nancial Questions, to which is added an Introduction,
together with Copious Notes and an Index. By William
D. Eelley, M. €, Philadelphia: Henry Carey Baird, In-
dustrial Publisher, 406 Walnut Street. Price, $3.00,

To reviow this book adequately would require a column of our paper,
1t i= a large octavo, filled with the views of a strong protective tarifl adyo-
cate on questions, as its title indicates, Intimately connected with produc-
tion and labor. Such a book cannot ful to be Interesting and profitable
reading, when It Is, a8 lu the present case, the work of a strong mind devoted
to the considerstion of such toples through a life of public service. The
social questions hingiog upon the solution of the labor question are variovs
sod tmportant. The book deserves, and will secure, = large sale, though
many wiil doubtiess take Issue with the aothor In some of his vlews. Bat
such a book, whether It agrees or disagrees with opinlons already formed,
aropses public attention (o vitally hmportast questious, the disousslon and
settlement of which cannot be delayed without danger. In this way the
work before us will do good, and we cordlally commend It to our readers,

Fiast HELp 1IN ACCIDENTS AXD SICKNESS. A Guide in the
Absence, or Before the Arrival of Medical Assistance,
Published with the Recommendation of the Highoest
Medical Authority. Boston: Alexander Moore.

Thls appesars to be a safe and comprehensive manual for the purpose set

orth'in it title. S

THE AMERICAN JOURNAL OF MIoBONCOry, which was among the journals
burned out in the recent Chicago fire, will hereaftor be published at Racine,
Wisconsin. By those Interested in microscople science, this publication
will be cordially welcomed on its reappoarance. Mr. George Mead Is the
editor and publisher. An advertisement appears oo asother page.

APPLICATIONS FOR EXTENSION OF PATENTS,
MacHISE yoR FomMixe Smxxr Mrrar Paxs.—E. A. Smead, Cornlug,
N. Y., has petitioned for an extension of the above patent. Day of hearing,
February 14,1572,

HaRvESTER. —Joseph B. Batterficld, Philadelphis, Pa., administrator of
Jesse S. Butterfield, deceased, has petitioned for an extension of the above
patent. Dey of bearing, February 14, 1572,

Macmiye ryox Packixe Frour.—J. Mattison, Oswego, N. Y., has petl
tioned for an extension of the above patent. Day of hearing, Feb. 21, 1872,

Value of Extended Patents,

Did patenires realize the tact that thelr inventions are likely to be more
productive of profit daring the seven years of extsuslon than the first
full terw tor which thelr patents were granted, we think more would avall
themselves of the extension privilege. Patents granted prior to 1561 may be
extended (o1 soven years, for the benefit of the lnventor,or of his helrs in case
of the decease of the former, by due application to the Patent Office, nloety
days before the termination of the patent. The exteaded time Inures to
the benefit of the laventor, the sasi nees under the first torm having no
rights under the extenslon, excopt by special agreement. The Government
fes for an extension Is $100, and 1tls necessary that good professional sorvice
be obtalaed to duct the busine is before the Patent Office.  Full informa
tion a4 1o extensions may be hsd o y sddressing

MUNN & Co., 37 Park Row,

Yrom November 9 to November 11, 1871, Inclusive,
(Commplled from the Commisloners of Patents* Journul, |
CANAL BoAT,~W, ¥, Goodwin, Metuchien, N. J.
Hzarixo Bour Ko, G, O, Hell, Buffalo, N. Y,
UTILIZATION OF TN P1ok1x, 0. Lander, Now York city,
Warze Merhw. G, W, Copaland, Malden, Mass.

Forelgn FPatonts,

The population of Gruat Hritaln fs 31,00,00; of France, 17,000,000 I}
mam, SO000; Anstria, 56,0000 Vrasia, #0000 and Rusis, 70,000,000,
Patents may be secured by American citizens in all of these conntrios.
Now is the time, while husiness b dull 8t howme, to take advantage of these
unmenss torelgn flelds, Mechanlosl lmproy of all kKinds are always
In demand in Europo. There will never be a better time thap the present
10 take patents abrosd, We have rellable business connections with the
principal capitals of Eurdpe. A largo share of all the patonts sooured
B forelgn countries by Amerloans are obtalnod through our Agency., Ad.
dress Muxx & Co., 51 Park Row, New York, Ciroulars with tull Informs.
Hon on forelgn patents, farmished froe,

Scientific  American,
Business and  Persomal,
T S s S b oo A, U e e

The paper that meots the eye of manufacturers throughont
the United Stntes<Boston Ballotin, $4 0 & yoar. Advertisemeonts 17e. s line.

Francis Schleicher,Consulting, Analytical and Man'fg Chemist,
Laboratory, Newark St , bot. Jackson sod Harrison $t. Box 172, Hoboken.

Information wanted of where could be purchased, by the
quantity, L. A M, Pascol's patent Duargiur Alarm~patontes, George W,
Miglow, New Haven, Vonn. Ploase sddress M. K., Box I8, Shreveport,

1 will gond, to nny addross, a plan and specifieation of my im.
provoments 1o sotting Steam Bollors, togothor with » shop Hesose, for
$2, Addross, for partlonlars O, Runney, Corey, s, Box 04,

Baskot Splint Machine Makors, addreoss 1B, B,
Nuntington, Mass,

Wanted, n Second Hand Boring MUL—<0 ft, to7 £t, Table—
Bowient or Sellors make proferrod,  Address I, O, Box 2000, 'hlla., Pa.

For Hydranlie Jucks and Pressos, Now or Becond Hand, send
for olrcular to K. Lyon, 470 Grand Btroet, New York,

The Valley of the Uppoer Missourl wants 1000 Traction Fn-
gloos for agricenltural purposes, for whioh 1t s peculinrly adaptod, In sur.

oo and In sol),  Hend descriptive olrenlars and price s, J. Armn.
strong, Onawa Clty, lows,
Wanted, a Machinist thoronghly exporienced in Milling up

Gun Work, making Holders, Jigs, Ganges, and other Gun Tools, A, 8,
Bahbit & Co., Plattaburgh, N, Y,

Willinmson’s Rond Steamor and Stenm Plow, with Thomson's
Tires, Address I, D, Willlsmson, 8 Broadway, N, Y., or Dox 1800,

Boynton's Lightning Saws. The genuine 500 challenge,
Wil cut five tlmen ax fasl as an ax, A 0 (oot croms ont and book saw, §6,
K. M. Boynton, % Dookmnn Street, Now York, Sols I'roprietor,

For Hond Fire Engines address Rumsoy &Co,,Sencea Fulls, N.Y,

Over 800 different style Pumps for Tanners, Paper Makers,
Fire Parposes, ete. Send for Oatalogue, Rumsey & Co, Sencen, Falls, X, Y.

Seale in Steam Boilers—To remove or prevent scale, use Al
len's Patent Antl Lamina. In use over Five Yoars, J. J. Allen, 4 South
Delaware Avenue, Philadelphia, Pa.

Photographs.—Rockwood, 845 Broadway, will make 8x10
nogative and six photographs of machinery, In any part of the city, for §10,

For Sale cheap, a Gear Cutter, nearly new—cuts 46 in. dia,.—
and a Drill Press. L. Duvenage, 300 Contor Streot, N, Y.

Presents—A Doty Washing Machine and Universal Clothes
Wringer—warranted satisfactory. R, C, Browning, 82 Cortlandt 8¢, N. Y,

Wanted, by an experienced Machinist, o situntion to superin.
tend, copstruct, or Book-keeping., Commands the bost roferences as
to ability, D. L. W,, Station A., New York,

Improved Mode of Graining Wood, pat, July &, '70, by J,J, Cal-
low, of Cleveland, O,, enabling Inexperlencod grainers (“* withont the long
required study and practice of herctofore') to produce the most beautiful
and Natural Gralnlng with speed and facllity, SBend stamp for elrcular.

3 Hydraulic Presses for sale on reasonable terms. Apply to
Whuitneyville Armory, Conn.

Metallic Molding Letters, for Pattern Makers to put on pat-
torns of Castings, all slzes, ete, H. W. Knight, Seneca Falls, N. Y.

Use Soluble Glass for fireproofing Wooden Pavements, Shan-
tles, R. K. Bridgos—also as common hardentng Mortar and Cements, makes
most durable Stove and Foundry Putty, lron Cement. Apply to L. & J.
W. Feuchtwanger, Chemists, 55 Cedar street, New York.

Portable Farm Engines, new and beautiful design, mounted
on Springs, Compact, light, and eflicleat. Send for descriptive circular,
Munsfield Machine Works, Mansfield, Ohlo.

Stencil Tools & Steel Letters. J.C.Hilton 66 W.Lake st.Chicago,

Paft’s Portable Hot Air Vapor and Shower Bathing Apparatus
Address Portable Bath Co., Sag Harbor, N.Y. Send for Circular.

Shoe Peg Machinery. Address A. Gauntt, Chagrin Fall, Ohio

Builder's Scaffold—Patent for Sale—For further particulars,
address Redick & Kunkle, Butler, 0.
For Steam Fire Engines, address R. J. Gould, Newark, N. J.

Turkey Boxwood pieces for Sale, suitable for engravers and
tancy turpers’ nse.  Address Stephens & Co., Riverton, Conn.

All kinds of Presses and Dies. Bliss & Williams, successors
1o Mays & Bliss, 115 to 122 Plymouth St., Brookiyn. Send for Catalogue.

The best lubricating oil in the world is Winter pressed Sperm,
S0ld 1n botties, cans, and barrels, by Wm. F. Nye, New Bodford, Mass.

Brown's Coalyard Quarry & Contractors’ Apparatus for hoisting

sndconveying material by iron cable. W.D.Andrews & Bro 14 Waterst, N.Y

Pressos, Dies, and Tinners’ Tools. Conor & Mays, late Mays &
Bliss, 4 to 8 Water st,, opposits Fulton Ferry, Brooklyn, N. Y.

Over 1,000 Tanners, Paper-makers, Contractors, &c., use the
Pumps of Heald, Sisco & Co. See adyertisement.

For Solid Wrought-iron Beams, etc., see advertisement, Ad-
dress Union lron Milis, Pittsbargh, Pa., for lithograph, ete.

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin
ory, for sale or rent. See advertisement, Androw's Patent, laside page.

Improved Foot Lathes, Hand Planers, ete. Many a reader of
this paper has one of them. Selling In all parts of the country, Canada,
Europe, ete. Catalogue free. N. H. Baldwin, Laconis, N, H.

Chard & Howe's olls, of 134 Md'n Lane, neither gum nor chill.

Safety Store Elevators.
Engine breaking. Ono third the cost of others clalming to be safe,
drews Bro., 414 Water Street, New York.

For Best Galvanized Iron Cornice Machines in the United
Btutes, for both stralght and circular work, address Calvin Carr & Co., 2
Morwin 8L, , Clevoland, Ohlo.

Bollor and Pipe Covering manufactured by the Chalmers
Bponce NonsCondugtor Co. In use In the principal mills and factories
Ulnlms~Eeonomy, Safoty, and Darability. Offlcos und Manufsctories, foo
B, 0th stroot, New York, and 1202 N, 24 street, $t, Lonls, Mo,

Dickinson's Patent Shaped Diamond Carbon Points and Ad-
1nstable Holdor for dresaing emery wheels, grindstones, ote,  See Sclentifie
Amarican, July 21 and Nov, 2, 188, 61 Nasau st., New York,

Rallway Turn Tables—Greenleaf’s Patent, Drawings sent
on applieation. Ureenleaf Mashine Worke, Indlanapolls, Ind,

Peck's Patent Drop Press. For circulars address the sole
manufseturers, Milo, Feck & Co., New Haven, CL

To Ascertain where there will be o demand for aew Machin.
ory, hanles, or facturors’ supplies, soo Man fuoturing Nows of
Unitod Ktates In Boston Commereial Bullotin,  Terms $4,00 & year

Kantmnn,

Provision against Rope, Bolt, and
An-

[DecEMBER 16, 1871,
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Answers to Eorrespondents.

SPECIAL NOT&—NMM&W" tA¢ general interest and ins
Mruction of our readers, not for gratuitous replies (o questions of o purely
dusiness or personal nature.  We wiil publish such inguiries, Aicever
teAen paid for as advertisements ot 1 00 a line, under the Asad af = Business
and Iersonal.”

ALL reterence 10 back mumbers must be by rotume and page.

C.L,of Pa—We eannot detect any silver in the mineral
you send,

PREVENTION OF FERMENTATION,—Cider can be prevented
from becoming fermentod by passing oxons throtgh IL—C. ¥, D,

INCRUSTATION IN Boruens.—E. 8. F, should put elean oyster

shelln i his boller, Theno will Koap It cloan by attract] ull th ‘
afoarbonate of lme. ¥, W, A, §,, of Cal. ~ S

CANKER 18 Tue Mourn,—In answor to K, 8, €., Novembur
T8I, T will ey s Take a ploce of common hlue vitrlol, and ofther make
Wash by ditutiog In water, or simply rab the vitelol over the sifeated part,
taking eare not wswallow any of the vitelol. 1 haye nasd It groat many
many times, and never know It to fall—), €. C., of ¥. J.

8. H,, of ~A perpotual motion, in the sense in which
the term Is used In mectianies, must supply Its own power,

H. A. B, of N. Y.—A siphon cannot conduct water over n
Night grestor than that to which water can be ralsed by the pressure of
tho air at the polnt where the siphion Is placed, Jess the hight of & eolumn
Whose prowsure wonld overcome the friction of the water in the short leg
of the tabe. It Is atiospheric pressure alone that causes the water to
rine ln the short log of the siphon, Your query relatiye to the motion of
a rolling whool has been repeatedly answered in this column,

W. M, of Pn—The pressure of the atmosphere is all that

ralses water In an atmospherio pomp. Bueh pumps are called suction
pumps only by thoso nofamiline with bhydraulics. ‘

Wonms 1x Hrokory,—Cut the hickory at a time when the

biark will pool off.  That s generally from June to September, We, In the
West, find this to be the right time.—G,, of O, R

BQUEAKING BooTs.—In your issue of November 25, I noticod
a remody for squeaking boots, namely, to saturate the soles with kKerosens
oll. A much pleasanter way I8 to have your boots made to order, and,
botween each layer of leather In the sole, have apieco of olled silk Insert-
ed.  This Is n sure preventive, Let Jones try it.—G. L. F., of N, Y.

Curring BeEVELS—In reply to C. H. 8.: The sarest, quick
s, and best way to cut abevel is to cut it in abox. To cut a miter 6n
beveled work, place It In a miter box, giving It the same bevel in the box
that It Is to have In the work, and cut it with a saw, In the maaner of cat-
ting any other miter.—C. T., of Vt,

INCREASING POWER.—In answer to E. K., Nov. 4, I would
1ike to say, It will be a disadyantage to put a fly wheel on his saw arbor.
Ifhis saw rons at o high speed, as 1t ought to, it will take a certaln amount
of power to run the fly wheel; thisis always s dead loss. In sawing
short work, It might serve to equalize the speed, but no one can galn
power by Its use, ~F, C.8., of Conn.

Brast rorn WaAsTE Suarr.—J- H, B., of Ohio, writes: “ I am
produclng an exhaust or suctlon in pipes with a blast from a fan, which
draws up and discharges, with great force, dust, shavings, sticks, blocks,
shelled corn, and all Kinds of grain. This I do without anything golng
through the fun or blower. But, 8ir, do you know of anything in use that
does this 7" Answer—Machines for removing sawdust and small rubbish
from shops have been constructed on this prineiple.

LayixG our Horrers, Erc.—C. H. 8. asks for a rale for lay-
fngout the miter of hoppers, wagon sests, ete. 1 give the following sim-
ple and accurate rule: Bevel the top or botiom edge of the sides of the
hopper to the same angle that the sides stand at; then lay a bevel setat s
true miter on the beveled edee, and that will lay off the Jolntl. When the
sides stand at different angles, bovel the edge of each side to correapond
‘with the angle of that side. If the corners are to be a square joint, lay s
T square on the beveled edge instond of a true miter. —G. 5. N,

SETTING SAW.—A circular saw that is filed and set right for
splitting Is not right for cross cutting, and vicerersa. I£J. H. M. wantsa
saw for dolng both kinds of work, let him file the front edge of the tecth
in a line with the center of the saw, giving the teeth a slight bevel top and
front. In setting the saw, use & hammer, holdlog & plece of lron agalnst
the saw on the opposite aide. Do notset the teeth st the points, but as
near the base as possfble, I think this will give him a saw that will cat
smoothly, and as near right for both kinds of work as he can get. ~F. C.
S., of Conn.

SPRING TN SHAFTING.—Answer to query 5, No. 22, current
volume. Ten years since, onr factory,in the basement of which was
shafting of cast lron, from three to four inches diameter, In sections about
ten feet long, was burned down. These were emtire, but crooked as

kes, six to ten Inches out of Une. Whea we rebullt, they were util-
ized, by belng heated (by wood fires, made on the ground) to a red heat
at the polnt to be stralghtened. At those points a steady pressure was
applied; the shafts were foroed Into line, fittod, and are now in use, *“as
good as new."—R. L. B,

EXTERMINATING RATS.—In your paper No. 14, Sept. 30,
1871, query 21, T. C. H. wiihies to know some means of expelling rata from
abullding. Let him catch, by any ordinary trap, three rats, put them
in a cage constructed of wire, In any place which Is plagued by this anl-
mal, and give them no food whatever. On tho third day he will And only
two rats, one belug oaten up by the two others, and on the sixth day, only
a slogle rat In the cage. Let him' give the survivor his liberty on the
seventh day, and he will be, In the course of one week, rid ofall the rats,
except the one monster which ate up his two brothers, and which he may
feed for sympathy’s sake. This mode was adopted with great success in
2 ballding In the former Thiergarten, at Vieona, where all other means to
expel these animals were useloss.—L. 8., of Vienna, Austria.

L. B. S, of Mass.—The compound engine is an engine hav-
ing two eylinders, ove a high pressure and the other a low pressure. In
the high pressure cylinder the steam Is ased non-expansively, snd It ex.
hausts from this cylinder into the low pressure cylinder, where It is ox-
panded as much as pr and then d into s d The
method admits of more convenient application in marine engines, where,
to obtaln the same amonnt of expansion, a long cylinder would be needed.
With the genoral adoption of surface condensers, marine bollers are not
now lable to scale, and they carry a moch higher pressure of steam than
formerly, rendering tho expansion of steam mueh more fmportant than
was tho case whon low prossures were the rale. For detalls of constrac.
tlon of varlous engines, made on the compound principle, you will find it
necessary to road such works and publications as make marine englneer-
fng a specialty.

Currous Freax oF Twix Steax Bomers.—Will you allow
me to say, fer the benefit of H. P, 8., of Kansas Clty, Mo., that the dim.
culty Mes only 1o his not having steam pipes large enough to allow the
steam to pass freely fraom one boller to the other, so as 10 oqualize the
pressure, attendant upon a larger amonnt of steam belng gencrated in ooe
boller than the othor and eioe versaf No one can keop o fre perfectly
regular, and therefore bollers set In the manner he states ehonld be con-
nected by a pipe of ample slze to allow the prossure to equallze itself;
when that is done there will be no trouble, The only ourious froak about
tho bollers lies in tho use of 0 small & pipe to connect thetn at the top. A
six inch pipe wuold auswer tho purpose very woll; then, If he chooses 1o
ke & two Ineh one to lead from that Lo the engine, goody hul a four Inch
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one wonld be hetter, an the friction of the steam In tho pips would be suf-
ficlontly less Lo compunsnte for the 1088 of hont by radiation, oto., by the
waving In fael, 00 16 costn ne much ox 1t does gonerally, A qunr.mr of n
pound friction fn a pipo amounts to consderable fn thine, a8 1t 14 constant
for lnstance, n cont por minuate for ton honrs will smount 1o slx dolinrs
The groateat tronble with englneors in general is that they ovorlook lln‘hc;
sonmingly teiling mattors for the sake of saving In conty whitlo, If they
were attondod to, o vast amonnt of money might be unvml»-)\.l...;xr.\lnu.

CuTTING BEVELS.—C, H, 8, nsks for n rule for mitering
hovels or “flaring boxos." T submit two methods, original an far as 1
know. 18t Draw n roctangular parallologeam, the shortest sido corres
sponding With the thickness of the board to boe mitered, the other Alde
with n line eutting the honed horfzontally whon sot et the roquired fare.
Draw the diagonal Une and the angle formed by the diagonal, and the
shortest side I8 the roquired miter, If difforent sldes of the box or went
flare unequally, each slde mast be trestod by the same rale nopuaratoely,
2. Add half as many dogreos to the mitor anglo (forty-fve dogroon) as
tho slde of the box deflects from the porpendiculnr. For Instance, If the
#ido OF the box flares at un unglo of forty-Nye dogroes, an angle of sixty-
soven and a half degroos will mitor tho corner.—J. 8. O., of N, J.

. Case HARDENING,—If E. N. (. will make a paste of prus-
slato of potash, and cover his serews and nuts with it, and then heat until

rod hot, he will huve them cnse hardenod. Any quantity can be heated
atatime provided hie las o furnaco large enough. —E. 0, MeC., of 8. O.

Srientific  American.

Beeent Mmerican and Soveign Latents.

Under thix heading we shall publish weekly notes of soma of the more promi-
nent home and foreign vatents,

COTTING AND AMBonTING PLAY NG CARDs AXD STnies~Victor E. Mouger!
OF Now York olty,<This Invention hias for its ohject to produce simple and
offectlyo moans for amsorting—~that I8 to say, putting upon one anothor in
regulnr order—tho soyornl stelps or pleces ent from strips. The Inyention
18 to be more partioularly applicable in the manufacture of playing cards,
but muy also bo advantageounly used for other work. Playlog csrds are
by rotury Knlves, cut from Iarge sheets, each shieet contalning abont thirty
OF more cards.  Evory shoot Is first printed, aud then, by parallel Inelsions

cut Into strips, eaoh utrip belng subsequently cut ap Into aa many cards ax
It contalos, When thus ont rupldly, the cards of several alicets are apt to
beoome mixed, and those of each sheet are Hable to be Indiscriminately are
ranged, makiog It dimoult and laborions to assort them Into * packs;"” bot
by this Invention the cards of ench sheet are regnlarly arranged and placed
ono upon another in deslred sucoosslon, 5o that the entire lnbor of subse
quent assorting Is dispensed with, The invention consists chlefly In the use
of n gradunted plate, upon which thoe strips cut from sheets or the cards cut
from strips are doposited, and In the use thereon of a sliding carrisge or
bolt, which conveys each higher strip or card to the one next below 1t and
places it on top, so that finally all picces will be one above another In regu-

Queries.

[ Wepresent herewith a series of inquiries embracing a variety of topics of
@reater or lowy general interest, The questions are simple, it 4y true, dut we
prafer to eliolt practical answers from our readers.)

1.—L1Quip GLuE.—M. M., Havuna, Cuba, asks:—Can any
of your correspondents Inform me through your sclentifie paper, how to pre-
pare a good lguld glue for banks, commeoreinl officosjand general use ?

2. —MARKING FLump.—Will some of your many readers in-
ro;'“m ‘nvm how to make a good marking fluld, for marking boxes, barrels, etc ?
- . R.

3.—VENTILATING I0E HOUsES.—Can any of your corres-
respondents tell me the best way to ventllate foe houses ?2—J. M. D,

4.—BIN10DIDE OF MERCURY IN SoLuTiOoN.—I often have
prescriptions calling for bichloride of mgreury with potass fodide, combla-
Ing which I have the binlodide of mercury (Hg12) as a precipitate. I wish
1o Inquire through your colnmns how to retain the salts insolution.—H.G. L

5.—SOLDERING CAsT IRON.—Will you inform us what prep-
aration has been most snceessfully used for putting solder on to cast {ron ?—
G. D, &5,

6.—DEcAY oF INDIA RUBBER BANDS.—Is there any man-

ner of rendering elastic rubber bands proof sgalust decay? Those now In
use In busi h are vscless after & year or two.—W. H. S.

7.—DEOXIDISING ZINC,—Can apy one inform me of any
method by which 1 can restore oxidized zine or spelter? I use Itin aliquid
state, but have a great deal of waste by over heating. —G. A.

8, —FIREPROOFING TMBRR,—Cun any one inform us of any
wash that can be applicd to wood to make It firoproof ?  We have a bullding
of easily fired timber, and wonld like to avert the danger.—K. K. & W.

9. —COMPOUND GEARING ON SCREW CUTTING LATHE—I
wish s glmaple sud reliable rule for compounding gearing on ‘screw cutting
lathes, the traverse screw having four threads to the Inch,—R. F. 8.

10.—BArTERY POWER.—How many cups of Daniell’s bat-
tery wonld be required to work a tétegraplr line 650 foot long with common
sounders at each end? Tho wire Is copper, No. 16, —E, M. D.

11.—SALT AND IoE,—Why is salt mixed with ice to freeze
leo cream, while, In winter, we put salt In our pumps to kKeep them from
freexing 7—M. A.

12, —CARBON BATTERY PrATES—I wish to know how to
make carbon battery plates for voltaic batteries.—A. N.

13.—DRESSING FOR SHOES,—Can any one give me u receipt
for making the best dressing for Indies' and ehildren's shoes, waterproof, snd
that will not injure the leather ?—M. L. K.

14.—FREEZING OF MORTAR.—Does lime mortar undergo
uny chemlcal chiange by freezing when in a soft state? 1 wm Informed that
it 1 customary, upon the continent of Europe and in England, for all lime
mortar which i85 to be nsed in the masonry of bulldings of importance to be
mude up months, or porhaps longer, before 1t 18 used, Is It avoer allowed to
frooxe, or does it dnjnre the setting of 1t, or the durability after it lins sot, by
, freezing in s mass when wet?—H. D, C,

15.~ResuLrANT Power.—Does the resultant equal the
power applied, In that class of machinery whore the power is applied at the
axle (W In Tospers), no acconnt belng taken of friction or the power required
1o draw the welght of the machine? Ifany power s lost, how can It be no-
counted for, or,1n other words, what becomes ol it?—C, A. B. ot Il

16 —LAND AND SpA Brewzes—I would like to inquire
what osuses the wind to moderate at sun settiug, sand then s breezo to got
up after dark 7 [ haye often notlced the same at sen, und on land 1o heavy
wnlon, —1, R, Jr.

17 —JpwELLERS LAr,~Canany one give me directions for
making o lap, such an is used gonerally by jewaellers In pollshing? T want
1o know whit the different kinds of motals sre, und tholr proportions, so
that [ may cast one. 0, B ¥,

18, —RevoLurion or Bopiey,—The following gquestion has
wiven rike to o good dosl of dixcussion ln this place, and both parties have
agreed o leayve the mutter for your resders to declde: A man alarts to go
around s squireel that 1s on the teank of o trde, and, ss the man goes ronnd

« the squirre) travels araund the tren, and rommoy in the samo position to the
man uotll both arrive at the polnt whonce they started. Doos the man go
round the squirrel 7R, O, 1L

19, —Hyanomeren.—I wish to know what to do with my
bygrometer, that is, the wet bulb thermometor, whon 14 1 so cold that water
froezes, s0 that 1 can find the rolative humidity of the alr? Is (hore an in.
strument made called a hygrodelk PT. M., Jr.

90, —ASNEALING LaMp Ciiouxey.—Every person who lins
ysed o * Germao Stody Lamp'* one season, knows that the glass chimueys of
the Kerosene lamps In common use are an lmposition on the publie. Can
auy of your readers give & slmple process to snneal or tompar them, so that
thay, with judicions care and careful usage, will not bo broken by the heat of
1t burning wick 7L L. 1.

21 —Mangixa INg.~—How can I mnke s good marking ink,
sultable fbr markiog boxes and barrels, ete?—T., L. §.

22, - RESTORING BUFYALO RONES.~What can bo applied
L0 buifalo robes Lo make them soft and plinble after baving been wet?—
T L, 8,

2 —Borrexiso LEap.—~Will gome one please give me,
through your paper, » recelpt for softening lead, that has becomo hard by
rupented welting snd valng 7~ W, L,

2~ BroNziNg.—Cun sny ope give me some information

about bropslog 7 And where can Lobtaln ¢ work on brongiog, sod which i
1o Dost work to gt Po-0, .

lar suc 1 The lnvention also ists in the bination, with the
Kraduated plate, of gulde chutes, which convey the several pleces, respect-
Ivoly, to the soveral steps of the plate.

Waren Esoarexzxr.—Don J. Mozart, of New York elty.—The ordinary*
cacap t has a projecting pln or ruby on the staff, which recelves an lm-
pulse from the double pronged anchor alternately In opposite directions.
The Impulse for elthor miovement Is given when the ruby pin 18 In one—the
central—position, and exerts Its Influence to the very end of {ts extent—or,
In other words, untll the power of the halr spring exceeds that of the fmpulse.
The halr spring will then, In attompting to adjust itself, carry the staflf back
until the ruby pin I8 again In the ceatral position, where It recelves an lm-
pulse in the opposite direction, and soforth, every stroke uslng the entire
forco of the Impulse as ‘uﬂml that of the halr spring. This arrangement
although satisfuctory (o a limited degree, Is nevertheless unreliable as to
exactness, since too much rellance §s placed upon the alender halr spring,
Wwhose alight power varies under the least change of temperature and atmos-
phere. The division of the movements of the second hand, which s, more
than any other part of the watch, depeadent upon the exactitude of cscape-
mont, becomes diMicult by the use of the old mechanism, and has, whenever
effected, added greatly to the complication and expense of the watch. By a
double regulating and impelling mechanism the inventor 1s enabled to give
the Impulse at the end of each swing of the balance wheel between certain
definite limits. A beautiful prectsion s thu® produced by Smple means, and
the subdivision of the second movement made easy by tho mere application
of detent arms to the arbor.

Borixo MAacurxx.—Frank 8. Allen and Charles F. Ritchel, of New York
city . ~This Improved boring machine is designed more especially for use in
boring holes upon a flare and at different inclinations, and (s 50 constructed
and arranged that all the holes, whatever or however different thelr Inclina-
tion, may be bored at the same time and at one operation: and It conalsta In
the construction and combination of various parts, which can not well be
described in such a notice as the present, but which constitate a very lnge-
nlons Invention.

Exy ror Sgwivo Maicmiss Lock.—Edward L. Gaylord, of Bridgeport,
Conn.~This Invention has for its object to furnish an Improved key for
locks to be attachod to sewing hine covers and other articles that are
turned up or over so that the key s lable to fall out and be lost, and which
shall be so constructed as to retain its place In the key hole however much
the article to which the lock is attached may be turned up.  The key I made
in two parts, secured to cachother at the handie cnd by rivets. Theforward
ends of tho parts or plecos of the key are made square, and are beveled or
alightly bent Inward b thelr extrome ends, to enable them to be 3

FLUTING BAD Tnoxs. —~Edward A. Franklin, of Brenliam, Toxas. —This in
vention relates to & now comblnation of futing and sad fron, of such kind
that the apper Mutiog reller will serve ax handle for the sad lron, there pelog
thas no 1oose or soparate parta required for the two funetions. The body of
the s Iron has i projocting stem. The lower roller hang in & cavity which
18 proyited fn the top of the Iron, while the prajecting sxle of the upper
vollar fv Ntted through ahiolo In the stem which thus conAtitutes the support
for saldd roller.  Tho opersting erank is serowed to s lefe-handed thread of
the axle of the lower roller, and will thus, whan used for fating, so turn the
rollers thiat they take the ¢loth from the operator whon the crank (s turned
When not ased for fluting, the ¢rank iy ansorowed and the roller transferred
o the upper part of the stem where there I8 s hole for the reception of the
wxle, After the orank in re-applied,tho roller is ln position to constitute the
haodle of the sad lron,

Lirring JAoks, —~Walter 8, Burgin, of Wmhington, Vi.—~This invention
rolntos to n now arrangoment of parts conatituting s Hiog wechanlsm for s
wagon Jack. The ease or maln frame of the Jack is made in form of 8 rectan-
gular narrow box, standing on & stont base or board, and opea on top for
the reception of o Hifting slide. The alide tas its uoper edge made in the
form of steps, to be originally spplicable to articles of different hights. The
lower end of the slide rests, with a small rounded point which Is formed on
it, upon alever pivoted to the case. The free end of the laver projects
through a slot In the case, and Ix, by a link, connected with the short arm ot
# lever handle, which s plvoted to ears projecting from the side of the case.
By swinging the handle down, the lever will be swung up and the siide ele-
vated, the connecting hinge or pivot between the luk and handle being car-
ried beyond the line drawn through the lower hinge or pivot of the Hink
aod the plvot of the handle, 0 as thereby to lock the parts and prevent the
welght on the slide from crowding it down. By swioging the handle np the
slide will be let down. The combined leverage gives great power sad facil-
Itates the ralsing of heavy welghta,

Sasn Horpxes, ~Charles T. Temsler, of New York city.—~This lavention
consista of & T headed lever, a sllding lockling bolt with a retracting spring,
aflexible locking roller, and a shifting inclined plate In connection with
sald roller, all arranged In a case adapted to be applied to the stile of the
wash, and to 1oek the xash by the bolt, and free is from the flexible roller by a
down movement of the lever, the bolt belng employed for lockiog the sash
when down. By an npward movement of the lever the bolt 18 freed 20 a8 to
be withdrawn by Ita spring, and the shifting Inclined plate behind the flexi-
ble roller is actuated to press the roller agalast the window frame, »0 thas it
will jam between sald plate and frame to hold thesash ap. .

Sroxe Crusner.—Peter Wood, Jersey City. N. J.—This Is & powerfa
machine, the principle of which may be briefly described as follows: A 85
wheel shaft receives power from a belt, and, through a erank of short radias
and & stout pitman, actuates a powerfal lever, which, throogh a bar, applies
the force thus multiplled to toggle levers which sctuste s pivoted Jaw
which, moving to aod from a fixed jaw, crushes the stones as they are fed In
between the Jaws,
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1y Inserted In the square Key hole of the lock. The parts of the kKey are
mode elastic and thelr forward parts are set out, 80 a3 to be pressed inward
or toward oach other whan thoe key Is pressed Into the Key hole, where the
koy will be retalned by the elastiolty of said parts.

Asu PAXS von 8TEax BorLens.—~John Gates, of Portland, Oregon. —This
Invention consists In oortaln Improvements in connection with the ash pans
of stonm bollers, A surrounding pan, within which the ash pan is placed, Is
20 adjusted thnt o water space will ba formed between the tw). Stays of
proper strongth are interposed for holding them the requisite distance apart
and supporting the nali pan, A water supply leads to the water space. An
ndjusted pipe extending from the slde of the outer pan {8 bent upward, and
{ts npper end Is bent down to discharge water into a funnel held on & dis-
charge pipe.  The water entering the space through the supply pipe clreu-
Iates nround the ash pan and escapes throogh the discharge pipe. The ens
glneor can, at the end of tho latter, always observe whether the clreulation
of water In Interrupted or not, Alr is sdmitted to the ash pan in front
through an opening, A hinged door or d 15 applied to the frong of the
boller for the purpose of more or less closing the opening, and thereby regu-
Iating tho draught, A ropo or chaln is conneeted with the damper, and ex-
tonds thence to the engl s room, passing over friction rollers. Its other
ond 18, or may be, welghted to balance the door In any deslred position, or 1s
otherwise soenred or tod in such that the engl can readily
gontrol tho position of tho damper, and fucrease, reduce, or extinguishlthe
nre.

TOOK DRILIING AFPARATUS, —Lycurgus Nelson, of Smyrna, Tenn, —This In-
vontion hins for 1te object to 8o combine the necessary shafts and dovices of
u power drill that elther of the processes of drilling, extracting tools, and
pand pumplog may be carrled on without mueh proparation or dimenlt
ohange or gonring, The arrangement cousists In o goneral new Arrango-
mont of parts, which appours to be 1 Iapted to the purpose ins
tondod, but the nature of which cannot be well describod without engrav-
Ingw,

Cosnixen WANIER AXD BotLen —George C. Taylor and John B, Chrls:
wan, Port Jorvie, N, Y.~Thin loyention farnishes so fmproved washing
maghine, olslmed to he very effuctive In operstion, wasling the clothes
quickly, thoraughly, and without Injuring thow, mud, at the same tine, so
constrnotod that the water may be heated and tho clothes bolled In the
waohing, A hoator 18 plaged below the water chambor, in which the clothes
are agitated by sultablo mochanism, and proviston s made for the olreula.
ton of e water to sud trom the chambor or heater through pipes.

ATk Fanrexinon, —Edward Lawson Fonerty, Halifax, Canada. —This
Ly ontion has for (s ohjeet to furnish an fmproved skite fatoning whicl ahall
Vo Hght, strong, simple, and inexpenalye, and so constrooted that 1t may be
frmly secured to the hoot by a slngle motlon, When the fastenings haye
bown sdjusted to the hool, the skate ls placed upon the bootsole with the
roar alde of the boot hool resting against the fixed Jaws. A lover is then
brought up to 1s cateh,  This forces a Jaw back against the forward slde of
the boot heel, and draws the forward fastenlog back from a narrower to &
wider part of the boot sale, 80 a4 Lo clamp the edges of the sols and hold 1t
fArmly,

AFFARATUN POB TRNrING Oaxs, Banners, xro. —William D, Brooks, Bal-
timore, MA. 10 (his 0ase, a0 apparatus Is constructed for testing cans, har,
rols, and olhur vesseln, by forolig alr 1010 the samne, so that, If the vessel Is
not perfectly tght, the condensed alr theretn will toak out and indicate the
spot whero the holo s, the fact of leakage being rovealod by the backward
rotation of tho Index of & presture gage that 1s conneoted with the fores
pump. .

Fung PLACE Frypgus, ~Clhiarlon C. Algeo, Plttsburgh, Pa. ~This lnventios:
couniats In having ao lowardly projectiog fnnge ot the base of the fender
with the spindle or pivot of the caster passing through salil Hange up to the
under side of the top of the fender, whore & cavity s made for the reception
of tha top of Wia spindle, and the latter & confined agelust falling out by &
plu paselng through 1§ above the aforesald flange. This plan is very simple
in constraction, And 1 elalmed 1o atford & more durable arrangemiont thau

any other In wie,

On ingthe E: 4
On fling s Disclaimer. ......

On an spplication for Design (three and 3 DAl Feurs) ... omeennsccnaanennas

On an application for Deslzn (seven years). o
Onanapplication 1or Design (TOUTtEEn VEATE).iureievrasaranees seveannsans Bl

For Copy of Claim of any Patent 1s3ed Within ) Yeark...uuaeessneneana-aS1

A sketch from the model or drawing, relating o suck porsion of a wicAine
QRtAS CULRIM COTErS, JPOM wueeunsucnsransnnas vasaassnnananssnssns
upwoard, dut usually at the price adove-named.

The pudl Specification of any patent issued since Nov. 20, 1388 at which tune
the Patent Ofice cOMMEnced Printing LA . ..ou.eue revessecsannees SLBI

Official Copies of Drawingy of any pajens awued since 1588, we can suppy
at a reasonadie cost, the price depending upon the amount of lador
involved and the number of viaws,

Full information as to price of drawings in eack case, may be Aad dv
addréssing

MUNN & ©O.,
Patont Sollcitors, 37 Park Row, New York,

121,447.—Currer—E. Benjamin, Chicago, 1L
121,448, —FexcE—C, E. Brown, Pamelia, N. Y.
121 449.—MoLp.—G. Carnell, Phi'adelphia, Pa.
121,450.—Brick Macuze.—J. Cooke, Muncy, Pa.
121,451, —81EAM Excizne.—C. P, Deane, Springfield, Mass,
121,452, —FAsTENING—J. C. Desumeur, O, & E, f}udln.
Delscourt, Guise, Eranee. =

lBl,m.—CmRuoa—E.'b\lkin§hm San Francisco, Cal.
121,454.—SAPE—D. Fitzgerald, Now York city.
121,450, —OnRpNANCE,—D, Fitagerald, New York city.
121,456, —Laxe Post,—S. W. France, Brook! :
121,457.—Exaixe—A. Goulding, Worcester,
121,458 —BrusH, ETe.—S. G. Groff, Vogans
121,459.—WagoN.—A. Iske, Laneaster, Pa,
121,460.—SEwiNG MAcuiNe.—M. H, Kernaul, Ber
121,461.—WasnER.—C. Luarrabes, Haywood,
121,462, —Hun.—J. Monk, Norwich, Conn.
121,468, —Horsr.—J. Nicholson, Manticells
121,464.—Drarr Hook.—J. Nicholson, M
121,465.—Epar PLANE—A, J. Parker, L
121,406, —Saw MinL—L, C. Pattes, Lobane
131 1 oAb 3T, Polley, Sai B

D . [ e ! 0
13100 — Boak Wt Bt
121,470.—DEsK, ere.~—J, 8, Ray
121471 —DESK, BT~

L.

190472 —WarEr W
121,478.—Ben Bo
121 474 —Waren
121 475.—Tx




PACKAGH L O, Crashy, Milford, Conn,
B-}\r‘,«‘, (. O, l‘mg):. Miltord, Conn,
P, Cushinan, Hartford, Conn,

A, Dolkeseamp, Now York city.
—A. J. Dorrick, Sheridan, Nev,

T, B, Doane, New York cn&.

B Proveeron—G, W. Doty, Waoster, O,

V., Hin Wiot, Now York city,

. R. Evans, Blacksburg, Va.
Fallows, Philadelphia, Pa.
] g. §nw }'or{c‘;xy.
D, Fitagerald, Now York city.
1 3 Siuk.—C. L, Frink, Vernon, Conn.
2 L I, Goodfallow, Troy, N. Y,
SeRixg.—W. M. Gy, Brooklyn, N. Y,
SrRING . Gy, Brooklyn, N. Y,
, Waterbury, Conn,

Hall, on, Mass,
o1, 8. Hamilton, Hamilton, Ohio.
, Hamilton, Hamilton, Ohio,
Exrayper.—I. S Hawmilton, Hymilton, 0.
' . T Hancock, West Roxbury, Mass.
R, Br0.—M. Harris, Jamestown, N, Y.,
6 MAcIINE—G, I, Hathorn, Bangor, Me,
‘Suaan,—C. B, Haynes, Boston, Mass,
GON SEAT.—G. G, Heermance, Clavernck, N.Y.
; v WHALEBON E.— I, 1. Hibbard  Boston Mass,
1. —Lasr—>M, W. House, Cleveland, Ohio. _
—DENTAL PLATE—J. W., Jr,, LS. Hyatt, Albany, N.Y.
—QCoMPoUND.—C. L. Jones, Pedler, Va.
—PaveugxT.—J. 8. Kelly, New York city,
—Foor Powgr.—G. B, Kirkham, New York city.
§—TrEATING OrE—S. R. Krom, New Yorlk vity.
—AwontA Bxaise—E. Lamm, New Orleans, La,
| 598 —BLINDER.—]. B. Low, Homerville, Ohio.
21 520 —Bac Honper, eve.—W. F. Lum, Waterloo, Wis.
131 530.—REFRIGERATING CAR.—A.S.Lyman New York city.
121,531 —SAasa HoLper.—W. W. Lyman, West Meriden, Ct.
) —Moror.—J. A, Macauley, Wheeling, W, Va,
3. —BLEVATOR—P. W. Mackenzie, Blauveltville, N Y.
—CoMPouND,—N. MeKelfresh, Elizaboth, Ind.
) Prow.—T. Meikle, Louisville, Ky.
121,538 —Coxporsn.—A. Miles, Toledo, Ohio.
121,587 —Sewixe Macmise—R. 8. Morse, East Dixfield, Me.
121,588, —Ramway.—J. B, Newhrough, New York city.
121,580, —Car.—J. B. Newbrough, New York ity
121,540, —Cax STaArTER.—J. North, New York city.
o 121 541.—PraxTt STAND.—B. B. Nourse, Westborough, Mass.
£ 121,542 —Vauve—S. J. Peet, J. W. Willis, Boston,;Mass,
121,548, —Desk.—1. N, Peirce, Philadelphia, Pa.
121 544 —PaveEmexT.—R. C. Phillips, Cincinnati, Ohio.
- 121,545, —01L CAx.—G. 8, Prior, Boston, Mass.
) . 121 546.—Nur Lock.—H. L. Purdie, Buffalo, N. Y.
121 547.—Nvur Lock.—H. L. Purdie, Buffalo, N. Y. .
91 548.—NvT Look.—H. L. Purdie, Buffulo, N. Y.
540, —NvuTr Lock.—H. L. Purdie, Buffalo, N. Y.
121 550.—Burser.—F. S. Robinson, Boston, Mass.
121 .551.—MorTisE.—E. J. Rowe, Eureka, Cal.
121,552 —Wacox—L.. B. Snow, Cleveland, Ohio.
121,558, —CaMERA.—J. J. Stock, New York city.
121 554 —TrREATING ORE —P. T. G. Stockman,Brooklyn N.Y.
121,555, —WATER WHEEL—J. S. Teed, Guilford, N. Y.
121 556 —BripcE—J B. Tracy, Lincoln, Del.
121 557 —Lusricaror.—S. Ustick, Philadelphia, Pa.
121 558, —StEamer —C. E. Wahlgren, Galesburg, 111,
121,550.—Burrer Worker.—E. L. Walker, Twin Grove, Wis.
121 560.—Caoryx.—J, S, Ward, Platisburg, Mo.
121,561.—S165aL.—W. H. Ward, Auburn, N. Y.
121 562.—RiveTise.—C. P. 8. Wardwell, Lake Village, N.H.
121 563.—SEAT.—N.Warren, T. Underwood, Wilmington,Del.
121,584, —Breacnise Woor.—J. Wattean, Antwerp,Belgium,
121565 —PuLrine Woor.—J. Watteau, Antwerp, Belgium,
121,566, —Stove.—J. A. Weakley, Indiznapolis, Ind.
121 567.—Prow.—W. Yo:t, Goshen, Ohio.
121 508, —Ware Socrer.—F. Adams, Middlebury, Ohio.
121 569.—Dry1seG, ere.—C. Alden, Newbnrgh, N, Y
121 570.—Sreixe.—T. H. Allen, Corry, Pa.
121 571.—Wacox Box.—A. R. Ambrose, Chicago, 111,
121,572, —AxLE Box.—W. 8. Auchincloss, Wilmington, Del,
121 578.—OvEN.—G. E, Bailey, Mansfield, Mass.
121 574.—Axne—E. Ball, Jr. Canton, O.
121 575.—Luericator.—J. Barber, Bridesburg, Pa,
121 576.—ScopArER.—G. W, Bayly, Stuyvesant, N. Y.
121 577.—Preseevine Been.—F. Blucher, Mazcoutah, 111
121 578 —Broox Heap.—C. Blom, Jr.,J. Aling, Holland, Mich.
121579, —Tar.—J. A, Bostwick, New York city,
121 580 —Foustary.—H. Broezel, Mauston, Wis. .
121 581, —TEsTING CANS, BTC.—W, D, Brooks, Baltimore, Md.
121 582, —Prow.—J. Butler, Huff, Ind. ¢
121 582 —Surrort.—H. Capbell, San Franeisco, Cal,
l‘.!l,}“.—'rll:lih'r Horpew.—W. J. Campbell, St, Louis, Mo.
121 585 —Vinraron,—C, E. Canun, Coldwater, Mich.
121,:.m).—l’l.'lm'\'lxn Acip.—J. I, Cavarly, Flushing, N. Y.
121 »fﬂT.—l.\'Dl(u\Tnu.—.l, C. Chapman, Wultham, Mnss,
b 121,°88. —Duyer.—C, F, Chichester, Brooklyn, N. Y.
‘ 121,589, —WarmNaEr.—J, M. Clark, Lancaster, Pa.
121 /:190.—“0(_'5 DL, —T.H( ‘onte, LA John, Plensant Hill, 0.
}'«E;rﬂ:[-—:’"l’l\‘.—li. 8, Collins, Trenton, Tenn.
21 502, —CHERRY STOXER.—A, M. Comstock. Galesbure
121,508 T —H, 8, Cox, Franklin, Micl, B
121 Sd.—Ham Ner—J. Dalton, New York city.
121 505 ~Breacnine Powbenr, gve.—H, Deacon, Widnes, Eng.
121 596, —Fresrrone.—J. M. Dennis, (lul.wl..m} 11, ;
121 597.—~BeEe Hive.—A. F, ”i"ko'\', Bonford’s ,\'.[un- Pu
121 508, —Wasien.—0, L, Dorr, .\':nllh \Vullmh-, ,\ln'y-'& z
= 121 590 ~Forcers.—N. A. Daroam, Duguoin, 111,
121 600.~Svspexprn.~—R, 1, Eddy, Boston, Muss,
121 §01.~Perronatixe Paven.—T, A. Edisan, Newnrk,N.J

120 602, —Purrstine Taos.—G. H. Fayman, Washington, l):(.

121 008 —Firrir Waxern.—A. Finley, Bainbridge, Ind.

121604, —Coruns M, Fisk, Adrian, Mich.

21606, —RaiLway.—D, Fitzgerald, New York city,

121006, ~Canrrinag.—S. Forehoand, 11 C, Wadgworth, Wor.
- cester, Mans,

121.807.—Buxe.—V. Fountain, Jr,, New Brighton, N, Y.

l’.!l,mn.—:l‘nu'.—l). M, Francisco, Three Rivers, Mich,

121 000, —Txuesmoro,—L. K. Fuller, Brattleborough, Vi,

121 610, ~TaEMoL0,~L, K. Fuller, Brattleborough, V1.

121000 —Lusnicaton.—W, T, Gurratt, San Francisco, Cal,

121,612 —Grars CAl—A. E. Gordon, New Brunswick, N. J,

12L018.—Courivaron.—M. L. Gorham, Roekford . 11]
121614 ~8B16% W, Gralinm, W, .\'n_\'ltlnr, 'l’. :';“Ii’ri--l;, Pitts

targh, Pa.

121 .ﬂlﬁ.—l’u-g':.f"«:u.nuu.-—n.
121 516, —~Buniaz Casy,—J. Hackett, Louisville, Ky,
121 517~ CourLing —A. 8. & L. Helle
121 018 —Brew My,

= N, Hieronymus, Faicbury, 111,
’

vi, oL 8. Von Nieda, Phila,, Pa,

R, Gubbing, West Troy. N. Y.

i, E. Ahhubnn. Mass,

Scientific  American,

121,610 —=Surr OreraTisg Gane.—A N Holmey, Tyrone, Mich,
121,620, ~IxproaTonr,—E. Holmes, Brooklyn, N. Y.

121,621 —Hanrnow.—C, Hood, Sonven Falls, N, Y.

121 6099 —Sewineg Macmixg—(G, M, Hopkins, Albion, Conn,
121,023 —WaAGox Bopy.—L N. Hoyt, Wayland, Mich.
121,624 T 1nu~J. B. Hughos, Terre Haute, Ind.

121,085 ~Panason.—J. L. Jacquin, New York City,

21,020, —~Moron~I'. B, Jeflury, Chicago, 111,

1,027, —Pexain Case—E, 8. Johnson, Jersey City, N, I,
1,028, —ENAMELING —J. Jolinson, Boston, Mass,

1,000 —Punvenrizer.—T. B, Jones, Hinwathn, Kan,

1,030, —Grovie—I1. Z & A.J. Kasson, Gloversville, N, Y,
108 L —Exriraot.—8, H. Kennedy, Johnstown, N. Y.
1,008, —Poixmine Wigk.—R, Kent, Brooklyn, N. Y.

1,088, —Croarz ey Tor—1T, Kotchen, New York eity.

1084 —Srexorn,~H, Kimball, Poughkoopsio, N. Y.
1,685, —CAn Starter.—J, P. Leavitt, New York city.
191,080, —SEWING MACHINE —I, B. Leowis, Belvidere, 1.
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121,687 —BLevATonr—T. J, Lovegrove, Phila,, Pa.

121,688, —SEwixa Macmixe.—G, W, Manson, Now York eity.

121,080 —VENTiaror.—A, Marriott, St. Louis, Mo,

121,640, —PrESERVING Baas.—W, 8, Marsh, Raymond, Wis,

121,041, —S1Ar Rop,—1. ¢, Marston, New York city.

121,042, —Frrring, ere—W, H, Mayer, Newark, N. J.

121, 048 —TravELER.—G, M, MeClain, Rockport, Mass.

121,640 —S1miror—W, B. MeClure, Alexandria, Va,

121,645, —Conrounn.—J. McDonnld, Kankakeeo, 111,

121,040, —FasteNing,—T, MeGrane, New York eity,

121,647.—BED Borrosm.—A. D, McMaster, Rochester, N, Y.

121,648 —GrAN Diicn,~DEMeSherry J. H. Landis, Dayton,0.

121,649.—ConrN Praxter.—E, J, Myers, Onawn, lowa.

121, 650.—Winnow Awxixg,—C, C, Moore, New York city.

121,651, —PaveMent.—G. H. Moore, Norwich, Conn,

121,652, —Honper,—C. . Moulton, Des Moines, Iowa,

121,058 —Hanrnow Trerm —S. C. Mardoeh, Pittgburgh, Pa,

121,654, —GAarE.~V, C. Newland, Sparta, Wis.

121,655 —RErriGERATOR.—J, P, Octh, Carfton, Mo.

121,056, —Drart PoLe—S, A, Otis, Boston, Mnss,

121 657 —WhRINGER—S. W. & J. F, Palmer, Auburn, N.Y.

121.058.—Ptrmr.—TA.l!’eny. New Phila., G. W. Perry, Maha-
noy Clty, Pa,

1‘21.059.——..%\%{1'\' ALVE—A, J, Prescott, Catawissa, Pa,

121,660 —CourrLiNg.—G. W, Putnam, Sonth Glens Falls,N.Y.

121,661 —GaGe.—J, E, Richard, Columbia, S. C.

121,662, —Srrive.—L. Righter, Salem, Ohio.

121,668 —Tiee.—L. Righeer, Salem, Ohio,

121,664.—SAaw MiLy.— 1. H. Russell, Lebanon, N. H.

121,665, —Compounn.—E. D, de H. St. Cyr, Lowell, Mass.

121 666.—Derecror,.—T.A.Schroeder, H. Wuest, Hoboken,N.J.

121,667.—STovE.—D. Schuyler, Titusvi.le, Fa,

121,668, —Har.—D. Sery ur, Foxborough, Mass.

121,669.—Fneirr PARER—T. Searing, South Norwalk, Conn.

121,670.—CorTivaToR.—T. C. Sebring, Milford, Mich.

121,671.—Paper Frue—J. A. Shannon, Perrysburg, Ohio.

121,672, —Wasner—T. P. Shaw, J. Bringman, Tiffin, Ohio,

121,678, —SLeEp KNEE.—A. L. Shears, Flint, Mich.

121,674 —Ham Crorn.—C. Sherriff, Newark, N. J.

121,675 —CouprrLing.—L. C. Sims, Martinsburg, Ohio.

121,676.—Prow.—J. M. Smith, Haddam Neck, Conn.

121,677.—VaLve—D. Snowhill, J, D. Bown, Spottswood, N.J.

121,678, —BenLows.—J. Snyder, Rockford, 111

121,679.—Gas—T, G, Springer, Fayette City, Pa,

121,680.—Lock,—T. Stewart, Phila.. Pa. ¥

121,681.—Frour Borr.—R. H. St. John, Bellefontaine, Ohio.

121,682 —Nan Haaer.—H. M. Stocum, Painted Post,N. X.

121,683, —UxwixDER.—G. Storm, New York city.

121,684 —G1vinNG Prnis.—J. Sullivan, Thornton, Can. .

121,685 —Wrexcin.—G. C. Taft, Worcester, Mass,

| 121,086.—SouxDING BoArRD.—E, L. Taylor, Jersey City., N.J.

121,687.—CancuLATOR.—R. Teasdale, Alberton, Ga.

121,688, —LowERING COFFINS.—C. A. Thompson, J. O. Cole-
man, Hopkinsville, Ky.

121 680.—PADDLE W HEEL-—W. Thorison, Madison, Wis.

121,690.—CovrLixG.—T. B. Tremper, Rockland Lake, N, Y.

121,691.—Hoe,—F, Trigalet, Astorin, N, Y.

121,002.—Truss Brace.—0O. Vanorman, Fond du Lac, Wis,

121,693.—Caxopy.—F. H. & W. H. Vick, Rochester, N. Y.

121,694.—Hun.—H. E. Vick, Alliance, Ohio,

121,695.—Sasu HoLpeEr.—F, Walker, New Orleans, La.

121,606, —GLass.—W. G, Webb, Wordsley, Great Britain.

121,697.—Exuavst.—W. H. Wheatland, Newark, N. J.

121,698 —SHiNGLE MacrINg—], P. Wilder, Tonawanda, N.Y.

121,699.—Sewing MacHiNe.—0, D,; E. €, Woodbury, New

Yorkelty.
121,700.—ORGAN.—3. W. Woodruff, Hartford, Conn.

REISSUES,

4004 —Conrg MAacHiNe.—M. I, Crocker, West Winsted,Conn,
—Patont No. 18,714, dated October 30, 1855,

4,650, —GOoVERNOR,—J . Judson, Rochester, N, Y.—Patent No,

33,54, dated November 19, 1561,

4,656 —D1visioN A, —REVOLVING CASTER.—C, H, Latham, J.

S, Lugy, Lowell, Mass, —Patent No. 116522, dated July 4, 1871

4,057 —Division B—RevorLvinGg CAsTERr.—C, 11, Latham, J.

8, Lugi, Lowell, Mass, —Patont No. 116,782, dated July 4, 1871,

4008, —LupricaTor—J. B, Wickersham, Phila,, Po.—Patent

No. 70,008, dated Octoboer 24, 1807,

4,650 —~MaKiNG CAxs.—E. W, Bliss, Brooklyn, N. Y.—Pu-
tent No. 5L, datod September 20, 1864, N

4.000.—<Lave—H. Halvorson, Nashua, N. H.—Patent No.

'I'S,.';J'-. dated September 20, 1859 relssne No. 4,418, dated Juno 6,

nil.

4061 —TexpEr Frave.—B. W, Healey, Providence, R, 1,—

Patent No. WEBNR, dated June 7, 1550,

S| A062 —FixmsniNe Benrinas,—C, MeBurney, Boston, Mass,—

= Patont No, 115,890, dt}l"nl June 18 187,
4,065, —NeepLe.~C, H, Wilcox, New York city —Patent da-
ted March 19, 1851, :

DESIGNS,

5,800, —Coymp.—W, O, Capron, Now York city,

5,807 —HanNgss,~J. L, Juckson, New York olty

5,008, —~Maxak.—J. L. Jackson, New York city

5000 and 5,400, —~Hanrxess.—J, L, Juckson, Now York city.
5,401 —Borrue.—N. Sleeper, Burllogton, N. J,
SA02.—Canrer PArTERN.—J, E. Stone, Kidderminster, Eng,
SA0G—Buerre.—A, T. Thayor, Now York city.

S A0 —Toy.—~R, G, Britton, Springlield, Vi,

5405, —Doonr HANDLE—G, Munson, P, & C, H, Bradford, New
Haven, Conn,

HAOG —~HAXGING Vask,—J, Runoy, Somerville, Mass,
S 07 —Frame. ), B, Becor, Chilengo, 111,

'I'R/U)H-.\l ARKS

BOB.~Boors, wro—EFranels & Mallon Boston, Mnss,

B0 —~Orr CANg.—J, P. Haines, Irvington, N, Y,
HOT.~Hanxpss.—Jt. R, Hill & Co,, Concord, N, H

OIS —Siawrs, wro,—Home Woolen Co., Hartford, Conn.
.’-1i'.'.—~.l:l‘xu Prorecror.—P. Lear, Boston, Mass.

570, ~ToBacco,—, R, Messingor, Toledo, Ohio.

BT —~HArRvisTERS, K10 ~Barnes & Co., Syracuse, N. Y.
N2 < Froun,—W. H, Tenney & Sons, Georgetown, D, O

[ DECEMBER 16, 1871.

Practical -Hints to Tnventors,

BI UNN & CO., Pablishors of the SCIENTIFIC AMERICAN

have dovotod tho past twenty five yoars to the procuring of Lotters
Patent in this and forolgn conntelon, Mors than 20,000 Inyentors have avall-
od themanives of tholr wervices In procaring patents, snd many millions ot
Hollars have acerued to the patentees, whose specifioations and elalms they

have prepared.  No diserfmination agalnst foreignors ; subjpets of all conn.
rlos obtaln patents on the same terms sa oitizens,

How Can I Obtain » Patont?

o the closing lnguiry In nearly every lettor, d

which comon to thin ofce. A positive I,l‘llvﬂ! c'ln::l:l’b:t?h::':; ;:;.:lm
» compl pplioation for w patent to the C fasd of Patants, An
application consists of  Model, Drawings, Petition, Oath, and fall Specines-
ton. Various officlal rules and formalitis must also be observad, The
olforta of the Inventor to do all this business himself are geneeatly without
Nuccess,  Aftor groat porploxity nud delay, hie Is usunlly glad to nesk thenld
of pordons oxporienced In patent huslness, snd havo all the work done over
again. Tho best plan is to sollelt proper advice st the beglnnlog.  If the
parties consulted are honorable men, the mventor may safely confide his
{dens to them: they will advise whether the lmprovament Is probably PaL.
ontable. and will give hitm all the directions needfal 1o protect his rights.

How Can I Best Sccure My Invention ?

This 18 an inquiry which one Inventor naturally saks anotber, who has had
some experionco in obtaining patents. His answer generaily is as follows,
and eorrect : gt

Construct a neat model. not cver a foot in any d'mension—smaller if Pos-
sible—and send by express, prepald, sddressed (0 b UN¥ & Co., 37 Park Row
Now York, togethor with a description of 1t operation and merits, On ro
celpt thereof, they will examino tho Invention carefully, and advise you aste
Its patentabllity, free of charge, Or, If yon have not time, or the meaos st
tinnd, to construct a model, make as good & pen and 1ok sketch of the fm-
provement as possible, and send by mail. An answer a# 1o tho prospest of
patent will be recelved, usnally, by return of mall, It Is sometimen bost 1o
hiave a search made at the Patent OMoe; such a moasure often saves the cost
of un application for u patent. ) Y

Preliminary Examination.

In order to have such search, make out a written description of the Inven-
tion, 1n your own words, and a peacil, or pen and ink, sketch. Sand these,
with the tee of $5, by mail. addressod to Muxx & Co., 87 Park Row, and 1o
due time you will recolve an acknowledgment theraol, followed by a writ-
ton report in regard to the patentability of yonr Improvement. This special
search {5 made with great care, among the models and patents at Washing-
ton, to ascertaln whether the improvement presented is patentable. L

Caveats,

Persons desiring to file a caveat can have the papers prepared in the short-
st time, by sending a sketch and doscription of the Invention. The Govern-
ment tee for neayeat 1s $10, A pamphlet of advice regarding applieations
for patents and cayoats Is farnishod gratis, on spplication by mail. Address
Muxx & Co., 57 Park Row, New York.

To Make an Application for a Patent,

The applicant for a patent should farnish a model of his iavention, it sus.
ceptiole ol one, althongh sometimes ft may be dispensod with: or, I the in-
yontion be o chiomleal produetion, he must faralsh samples of the ingredionts
of which his composition consists. These should bo securely pscked, the
inventor's namwe marked on them, and sent by expross, prepaid. Small mod-
cls, from a distunce, can often be sent chieaper by mall. The safest way to
remit money Is by a draf, or postal order, on New York, payable to the or-
derof Moxy & Co. Persons who live In remote parts of the country can
usually purchase drafts from thelr merchants on thelr New York corres-
pondents.

Re~Issues,

A re-1ssuo is granted to the original patentee, his helrs, or the assignees o1
the entire interest, when, by reason of an Insufliclent or defective specifica.
tion, the original patent is Invalld, provided the error has arisen from inad.
vertence, nceldent, or mistake, without any fraudulent or deceptive Inten.
tion.

A patentee may, at his option, haye {nhis relsino a separate patent for
each distinet part of the {nvention comprehended (o his original applieation.,
by paying the required fee in each case, and complying with the other re-
quirements of the law, as In original applications. Address Mouxx & Co.
31 Park Row, for full particulars.

Tradomarks,

Any person or firm domiciled in the United States, or any firm or corpora; .
tion residing In any foreign country where similar privileges are extoaded
1o citizens of the United States, may register thelr designs and obtaln pro-
tection. This i& very Important to manufacturers in this country, snd oqual-
1y 80 10 forelgnars. For full particulars address Muxx & Co., 3T Park Row,
Now York,

Design Patonts.

Forelgn d » and 1 ors, who sand goods to this couniry, may
socure patents aere upon thelr new patterns, and thus provent others from
(abricating or selllng the samo goods in this market,

A patent for a design may bo granted to any person, whother citizen or
allen, tor any new and original deslgn for a manufacturo, bust, statue, alto-
veltevo, or has roliof; any new and origioal design for the printing of wool-
on, silk; cotton, or other fabrles; sny new snd n_rnm:nl ANPression, ornn.
ment, pattern, print, or pletare, (o be printed, painted, cast, or olherwise
placed on or worked into any article of manufacture.

Dexign patents aro equally ad important to eltixens s to forelgners, For
] particulars send for pamphlet to MUNX & Co,, 87 Park Row, Now York.

Rojocted Cases,

Rejootod cases, or ive papers, 1 Joled for parties who have made
applications for themaelves, or through other agents, Terms modurate,
Address Muxy & Co, stating particulars.

Europoan FPatents,

MUNX & Co. have sollalted o lurger nnmbor ot Europesn Patonts than
any other agenoy. ‘They lave agents looatod st Loudon, Paris, Iir
Beorlin, and other chief cities, A pamphlot pertalning to forelgn patents
and the cost of procuring patotts In all countries, sent froe.

Mouxs & Co, will be Happy to wee Inventons in parsan, at tholr office, or Lo
wdvise thom by lotter. Lo all casos, thay may expoct an Noness opinion. For
sneh eonsaltations, opinion, and alvice, no cAGrge iy maie, Wrlte piain g
Ao not use penell, nor pale Ink; be briel,

All business committed to our enre, and all consultations, are kopt secret
and strictly confidential, 4

Inall matters pertalning to patotts, such s conductiog Interferences
proenring extensdons, drawlog asilgnments, examiaations into the valldity
of patents, oto., spociul osre and attention is gaven. Yor information, aud for
pamphlots of Instrootion and advive, .

Address

MUNN & 0O,
PUBLISHERS SCIENTIFIO AMERICAN,
47 Park Row, New York,
OFFICK 1N WASHINGTON=Corner F anild 7th stroets, opposite

Patent OmMen,
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Advertisements,

The value of he BOIRNTIFIO AMRRICAN a5 an advertiving
medium cannot be overesthiatad,  Nis cdvesstistion (s ten
tiraes grooier than ok of any sindlar Jowrinal now i
Nehadt, N goes ondo all the States and Territorics, ond s
read dn all the prine pal Bbvarvies and yeading. rocins of
e warht.  We ineite the attention of those \who wisk to
vk thelr busdnens Enown 10 s anneced ratos.. A bust.
Moss TRan Wants something move Ihan to xee kix adver.
pisermant (8 a prifted nawspaper.  He wants circuioton,
17 it woorth S5 conts per Hne to aiwertise in puaper o/
ree honsand cirewlation, it i worth §£2.5 ver line to
celper tive I one of LRIty thovsand

RATES OF ADVERTISING,
Baek Ve - « « « S1°00 0 line,
Iowido Pago = « = 28 conts e line
for eavh insertion,

Lugeavings may héad advertisements al the sama rte per

Hne, by méaxurement, as the lrurr.-w'ra.

A Book indispenxabls (o all Workers in Metals, Just ready.

Pracrican Guibe For T MANUFACTURE
of Metallls Allniw—-mm elstug thely Chemleal and
Phynloal Proportios—tholr Proparation, Composition,
aud Uses,  Transinted from the F oh of AL Guets
tior. Bngineer and Director of Founders, By AL A,
Forquoty I3M0. Prl00, .o evsaivsarssncesnsisssssay &1 00

This In the fallest and most thorongh and systomnatic

baok on Aloys o the English lungusge,
CONTENTS,

Introduotion.  Part L —Chap, 1. Gueneral Remarks on
the Motals Commonly Used in Alloys. —Brass Tu g Zine;
Lond; Tron; Bismnth i Aatimony 3 Nlokel; Arsonfo; Mer-
vuryy Golds SHver; Platloum: Alaminfune; Tables

Phgsi-al and Chemieal Properties of Alloys, —Fuosi
Dy s Darab Uity ¢ Ductility ; “cenneity 3 Donsity ; Elus
tioity: Specifio Heat: Latont Heat: Oxydation, 111
Proparation nod Cumru-llluuor Alloys. ~Mixtare; Parts
Ing: L‘uullmiv Crystallization; Ellguation; Temporature
4\nu s nt D I‘Y--rnul Degroes: Fuslon; Questions tn Fab.
rioation ; Precantions o be Takoen; Diferent Practionl
l-;llql-munla; Waste; l)olorlnlunllm, of the Elemonts of an
Alloy.

l'ngl IL—OChap. I, Alloys of the Inoustrial Motals of
tho Flest Ordor, —Outline Studies on Alloys of Coppor,
of Zing, of Tiu, and of Losd ; Aloys of fron with Goopoer,
Zing, ’ﬂn. nod Leads T Alloys of the Todustrind Motals
of the Second Ordor, —Alloys of Bl muth, of Antimony,af
Nigkel, of Arsenic; :\mnhfmun of Meroury with tho Mat.
aly of the First and Second Class, 1L ATloys of the Pre.
clons Metals Avln-rmlnluu to the Arts, or More Partion-
larly to Industrios of Luxury. —Alloys of Gold, of Silver,
of Platinum; Different Alloys of Aliiminfum, [V. Alloys
of Motals cithor Less or Not at All Used In Industry, —
Oathine; Mangnnese ; Ciroma; Cobalt: Cadminm; Titu.
winw: Uranlom: Tangstens Molybdenom: Osminm g
Ieidinm ; Pallsdium; Bhodinm; Rutheninm; Tellarium;
Potassinm g sodinm, ste.

Part 1L —Alloys Utillzod io Industry.—Bronzes of
Art: Alloys of Coln, of Cnnnon, Fire-arms, and Projec-
tiies; Alloys capable of belng Lamlout«d snd Drawn
Ont: Sheathing Metul; Alloys for Printong Type; En-

——

Seientific

Reynolds’
TURDBINE WATKIL WIRELS,
The Ofdest und Newes'. Al othors,

only fmitations of each other I
halr stelfe wfar complieations to
fontose the publie. Wo do not boss
hut r‘nlu-lln-u'vl that sl {0 staunols,
rollable, economioal power,  Beau
Hiul pamphiet (reg, Gro TALLCOT,
W Liharey at., New York,
Gonring, Sharting,

1832,  SCHUENCK'S PATENT. 1871,

WOODWORTH PLANERS

And ReBawing Machines, Wood and Lron Working Mu-
otilnory, Engines, Bollurs, ete, JOHUN B, SCHENCK'S
SONM, Matteawnn, N, Y., ana 116 Liborty st., Now York.

D URCHARING AGENCY FOR ENGINES,
Bollers, Punips, sud other machinory—of al) kinds
A0l overy maket, “No olinrke for professlonsl oplaions
M Lo power required for apecifod work, or the particn.
lar machinery bost udapted (or same,  We purobase
averything 1o the market (o the e of Machinery and
Sataeers” Sapplles ot lowest ke prices for cash only
""‘“"“’f"'"" compennation from tha sellors entirely. A\\i
Viee nnd peieo Hnin froe, Maoufaeturers who liave
:::'l‘l.‘ll'lr\‘ ('i)nu\lllu‘nlrnlml WIth ws, will plense send p
" o wice L1 \ 1)
150,000, ¥ Ay and twrios,  Ordors Tast month o
15 Wall Street,

ISTEN TO THE MOCKING BIRD., The
Jralrle WHISHS and Anlmnd Tnitator oan Do nasd by
M ohtld, T8 made o fmitate the song of svery bird, the
neleh of & horsg, the hray of so nen the grunt of o bog:
DIrde, bonsts, and uiv kes iro onchinntod s ontrapped by
AL s used by Dan Bryant, Charloy White, and all the
Minstrols and Warblnel  Ventrilogilem can bo learned
::: l"ll:.m';l:l.‘:"l{.\ 'I(- ul |'. Nrm| nywhere npon receipt of
ots —3 far 2 oin 7 for B0 ¢ 16 for 1. T, W, VAL
ENTINE, Box 872 Jersey Cit ol ¥

Wood énd Tron Working Machinery,

l;m!go Lathos ‘l'ur all Kinds of handles and Cabloet M

Ker's work,  Chalre Machlnory, ote, 3 Upright Drille; Key

Soat Machinery s Stave and Shinglo Machinery, oto. ete,
Address, for ontalogoy,

To R. BAILEY & VAILL,, Lockport, N. Y.

VW QODWORTH SURFACE PLANERS, §125,

Woodworth Planors and Maotehers, 200,
HILLS & HOAG, 32 Courtlandt 8t., Now York.

(10.\1Bl1\.~\'l‘l()N STENCIL ALPHABET,
-/ AND FIGURESN,
Jtisoneof the most T 0 1t 18 nn exceediog-
nsefal Inventlons of Iy rapid method of
the age for Mer: U narking boxes for
chants  und  Buasl- Y ALl pment ahiowcnrds,
TR mon, = prico lat, &e.
Patentod Auu".:u 68, ... Call and get w Clroul
NEW YORK s‘l‘I‘.NEIL WORKS,
81 Nussau Stroot, New York.

v
t

r
ROBERTS & CO,, Consulting Englneers,
uw York,

T URr

sravers' Plates, oto; of Bells, Muasionl Tostr By OLO. &
%\hunumhlunl and Optical Instenmonts: tor Bijoutorie,
Jewelry, Britannia Ware, ete, ; White Alloys; Fusible
A“"i’“ Alloya for the Construction of Machines, Frie-
tion Pleoes, éte. ; Solders, Miscellanoous Alloys,

Also, recently published: : &
The Manufacture of Russian Sheet Iron, By
Jolin Peroy, M. D, Thirteon tHustrations, 8vo,...50¢.
Questions of the Day, Economic and Social.
By Dr. Willlam Elder. SvO.......... AT RUY AR B ss $3.00
Speeches, Addresses, and Letters on Indus-
trlal and Financisl Questions, By
Kelley, M.C. 8vo..... N o on P

Aty ane desirous of understanding thi
Lator, Cocaperation, Mopey,Tarlits, Freo Trade, Protee:
won, ete,, now attracting so muoch sttention, can by no
no other means do 1t 50 wall as by stndying these two
hooks or Dr. Elder andJudge Kelley.

L The ahove, or any of my Books, will be sent by
luuadl. froo of postage, nt the publieation prices, (o any
address.

My new rovised and enlarged CATALOGUE OF PEACTI-
CAL AND SCILENTIFIO BOOKS, U5 pages, 8yo,, sent, free of
Postoge, to noy sddress,

HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphia.

g b
PUMPING MACHINERY

Large and
Splendid

7 Sent Free, on
Application,

Cope & Maxwell Man'fy Company,

[ .. 118, 120 & 122 East Sccond St
A CINCINNATI, O,

TEEL CASTINGS,

UNDER HAINSWORTIUS PATENT.

Wenre making Steol Contings, Smooth,T ue, Froe
from l’nron'}y. onpable ocrecelviog Very High Pol-
sl Can be Forged or Welded cuslly a8 Bur Stecl,
and Strong s Forged Steel, Send for Clroniar,
PITTSBURGH STEEL CASTING CO., Plttaburgh, P,

DATENTS bought, sold, and procured—
Biles of Real Edtate, Mines and Quarries, negotiated,
Terms reasonable, B HLGIBBS & CO., 11 Wall 5t., N. Y,

SWIVEL HEAD

ENGINE LATHES

GAGE-MACHINE WORKS.

i
WA T E RFORD.N.Y.
)
S3T

YK EEY ¢~ g TING y acHINE
}{ﬂ‘!&\w[(&%.ﬁi@
The Stmplest, Cheapest, and Best In nse! Hasbut one
needle! A Child can Bun it Alfenu wanted in every

.__Send for Clrenlar and Sample Stocking, to
Tﬂ'ﬁl.\'l&hs" KNITTING MACE? CO., Bath, Me.

M, MAYO'S BOLT CUTTER, patented
e in 1867, Improved in 1§71, Is the best In nse. ‘Send
or tustrated Clrenlar. Cluelnnati, Ohlo.

OTIS, SAFETY HOISTING

Machinery.
OTIS.
No. 348 BROADWAY, NEW YOREK.

A MONTH—Horse and outfit fur-
nished. Address NoverLry Co., Saco, Me.

BROS. & Co,

\ AGIC MICROSCOPIC PHOTOGRAPHS,
L on lenses magnlfyiog 1000 times, containing the
S Lord's Prayer,” Ten Commandmaonts, verses, statoary,
scenery, public characters, ete., for loserilon in watéh
charms, pencll or pen holder heads, shawl pins, watch
keys, canes, finger rlmg. ete, the photograph belog only
the size of 8 fly specs, but showling life slze when viewed
through the lens, Sample of watch charm, consisting of
Lord's Praycr, lens, and peat € so, sent, post pald, for
e, , or 3 for §1.  Asents, send for llﬂl{il_ﬁ and wholesale
terms.  Address MICROSCOPIC PuOTOGRAPH CO.,
Drawer 116, Racine, Wisconsin.

American,

PATENT BANDSAW MACHINES

Of the most approved kinds
Of Yarions sizes, Lo saw heve
ns woll s aquare, withont (.
ollning the table, by ¥ 1 RST

U PRY TBIL, 10 to 14
Tenth ave., Nuw York, Price
V20, B0, B0, and $40, At
present (0L, 16), thero are In
operation, in this city alone,
# of our machloes, Send for
eircular, Manufacture, ulso
an improved -u-nmu‘ np-
paratus; price, $3. fave
wlao on band A Iarge stock
of best FuENciu BANDSAw
Brangs.

Fligures will not hie!
How Large Fortunes nre mnde’
Lo FACTS FPORL THE PEOFLE., Gu
85~ SEE the prices at which four of the ead

Ing Sewing Machines are sold in the UNITeD
STATES, and ENGLAND,

Price in Bagland, latke 4
Wheeler & Wilson 545,00 BN3.00
New Ninger . - 32.50 65,00
Elins Howo - - a35.00 a5.00
Wilson Shattls - 40.00 45.00

The ahove Prices are for exaclly the same
classes of machines as sold In both Countries,
There Is scarcely any difference In the cost of
malerialand laborinany of the above named
machines,

e AFFTDAVIT —W. G Wilson, Prosident of the
Wilson Bewing Machine Co., perssnal y apprared befary
. nod made outh that the alove pirices urw oorroet a0l Laken
by himfrom Clreulars publishod int he United States snd

nEland under the corperata names of Uhs { dmpas bes many
faotdriug sald mscklnes FRED, SMITH,

_Clerk of the Court of Common Fisss nn:u,.u-‘.bo,. a9

Tho Wirson Sxwing Macitrers are for Sale In
most evary County in the United 8 ates, ands

No. 707 BROADWAY, NEW YORK.

Tachi f - 2
Washington Iron Works,
\[ ANUFACTURERS of Steam Engines and
1 Bollers, 8aw Mills, Flouring Mlils, Sugar Cane
MillA. White's Patont Double Turbine Water Wheel,
Gray's Patent Cotton and Hay Press, Baker's Antl-Fric-
tion Lining Metals, and American White Briss, Iron and
Brags Castings, and general Machinery, Seud for Circa-

lar to Office, 60 Vesey st., New York.

PATENT IMPROVED
VARIETY MOLDING MACHINERY,

DO And a\djmﬂfnble BT
CIRCULAR SAW BEXNCHES.
For Machines and Information, address

J. P. GROSVENOR, Lowell, Mass,

Chemical Analyss,f s Fesimes &

1\,1 ODELS, PATTERNS, EXPERIMENTAL,
and other machinery, Models for the Patent Office
Built to order by HOLSKE MACHINE CO., Nos. 525, 5",
and 532 Water st., near Jefferson. Refer to SCIENTIFIC
AMERIOAN offlice. e

> ATENT Emery Grinders, Twist Drills,
I Fluted Hand ernmer-. gzsr'.. unsurpassed
for clegance of dexign, workmnnship, and durn-
bility. These indispensable Tools cnn be pur-
cl;ﬁlfe‘;lroi':scg;nlus? (Imn"I;nll;lhfir‘ Cost llu an
L1 1L © shop, 1

?.-euk. i-\.;’inlmcas TWIST DIl LL COn Woone
soclker, R, 1.

V‘r-\'l'«",ll FREE to Agents, to sell Holiday
Goods, Address,atonce, LATTA & Co., Pitta'g Pa.

Highest Premium awarded by American Inst, Falr, 1571
TAUTION.~Parchasers of Prince’s Mewnllic
Paint are requaested 1o buy in original su Jand
sec that each package has on trade mark and name on the
side,as Mineral and other worthless paluts are thrust apoi
the pablic on the merit and often 1a the name of PRINCE'S
METALLIO PAIXT. For sale by the trade generally and
PRINCE & BASS, Manufs, % Cedar street, N. Y.

ROTECTION FROM FIRE.—Timber, R.R.
Bridges, Stations, Tents, Pavements, &c.; by em-
pioring the Soluble Gliss us an oedlaary Paint, they are
revented from taking fire, and cannot fgulte or burn—a
act which Is undenlable. Brick and stone structures,
erceted with the silicated mortar as & cement, will make
them fmperistiable.  Manufictured and solid by the gal-
lon, in Is and kegw, by L. & J. W, ?‘!:t?cﬁ'l‘.
WANGER, Chemists, 55 Cedar Street, New York.

Niagara Steam Pump

CHAS. B. HARDICK,
23 Adams st.. Brooklyn, N. Y.

397

THE CELEBRATED

Cold-rolled Shafting.

FHIS Shafting is in ovory particalsar superior
Lo any turned l‘hnﬂlu& over made. Itis the mo:#
JCONOMICAL BIAFTING to tm'y, helng 4o very mn",n
stropger thao turned thmnlg. ean dinmetar .""’ul
avery purpose (ansiog n great saving in clmgllnl. m
loyn and Laogors, It s wrm'll( round, sod made
W"llt\mllh Gago, Al who give 10 s telal coutinng Lo nlul;
It excluxively, Wo-‘h-vu’ll. ‘3"“‘" quantities. Callat
exnmine i, or send for price tist. = £
(2] GRORGE PLACE & €O,
AcaE 196 and 13 Chambers st., New York.

Stuwrtevant Blowers.
HESE are in every particular the best and
mmllw'untll lll:l:vrr n;var n‘u{‘l:;' A fall assortment
of avery size on hand, ropdy to de A
4 GEORGE FLACE & CO.,
Ater 1 .:1’:; 125 Chambers st., New York.

.
N. Y. Machinery Depot
FORGE PLACE & CO,, Manufacturers and

T Dealers tn Wood and Iron Warking Machinery, 01
every doscription, Stationary and Fortable Engines and
Bollers, Leather and Rubber Helung, and all srilcles
needfol In Maching or Hallrosd lulmfr shope. 126 and
128 Chinmbears at,, Now York.

Andrew’s Patents.
Noixeless. Frictlan Grooved, or Geared Holsl-
ers, suited to ovory wannt.
Safety Store Elevators. Prevent Accident, i
- Hape, lk-l.l. nmlr le':u.t-l break.
moke=Burniog safety ere.

?l nting En:lnrn. Bonglo and Single, 12 to
100-Horse power. 3
Ceuntrifugel Pamps, 100 to 100,000 Gnllons

sy Minnte, Best Pumps lo the World, pass
ud, Snand, Gravel, Conl, Graln, ete., with-

out injury.
ANLight, Simple, Durable, nud Kconomical.
Send for Circnlnrs. £ g
WM. D. ANDREWS & BRO., =
414 Water stroet, New York.

P.BLAISDELL & Co.,

‘\ "ANUFACTURERS OF FIRST CLASS
A

MACHININTS' TOOLS, Send for Cirenlars.
Jackson st , Worcester, Mass,
4 )
[T WR
IRON
: BEAMS &G/RDERS
’l‘ﬂE Union lron Mills Pittsburgh, Pa. The
attention of Enginecrs and Architects Is called to
our Improved Wrought-lron Beams snd Girders (patent-
ed), In which the compound welds between the stem and
flanges, wihiich have proved so oblectionabls In the old
mode of manufacturing, are entirely avolded, we nre pre-
pared to furnish all slzes at terms & favorable sa can be

obtained elsewhere. For cdeseriptive Hithograph address
Carncgie, Kloman & Co.,Union Iron Mills, Pittsbhorgh, Pa,

WARING'S
AIR COMPRESSERS,
ENGINES, PUMPS & BOILERS.

DRAWINGS & SPECIFICATIONS OF MACHINERY .
WARING & PARKE, Engineers, 133 Center St  N. Y.

WOODBURY'S PATENT

Planing and Matching

OUGHT

and Molding Mschines, Gray & Wood's Planers Self-oll
g Arpo: ¥%3g§ !luwtymz' X 3
8. N.X.3
Sead for Clrcalars. hmmmm.

Machinist’s Tools.
A T low E.rlces. 97t 113 B. R, Ave., Newark,
& & K J ULD

N.J GO successors to Gould
ﬂu:htnc Co.

OOD-WORKING MACHINERY GEN.

erally, § ties, Woodworth Planers and Rich-

R e Gaics - Wostcater e - 224
: WITHERRY RUGG. & BICHAKDSON,

ml A MONTH! EMPLOYMENT
EXTRA INDUCEMENTS!
Apremium Boxsz and Waoox for Agents. We desire
to employ agents for a term of seven nns‘.‘loldl the
R g T L X
licensed machine in the world, W. A, ﬁl’m
CO., Cleveland. Oblo, or St. Lot{s. Mo,

. MACHINISTS. —

Tools and Mat: sent free to address.
& WIGHTMAN, 25 Cornhil) Boston.

TA.\‘Q:\RD. UNIVERSAL, INDEX AND
oY PLAIN, In ev ;.‘"&"-h‘i{r""""" design and

frst class wor
the Braivaxn MiLLoos M COMPANY,

to
Street, Boston, Works at Hyde "

QHL\'GLE AND BARREL MACHINERY.—
i

—

I EFERENCE BOOK AND DIRECTORY
OF THE HARDWARE DEAL llt&L
U e toae Cotmpritlas - siao, élers 1 lron and
nie s ton, Conan ng, also, Dea
Stocl, Guns, Platols, We‘f-m‘f House Fornishiog Goods,
Caolns, Glass, Crockery, aod Kindred businesses, Gas and
Water Compaules sud Englne tullders, for 142, Each
Intorest is Kept distluce In every town, The Hardware
dealors and Kind od bDusipesses” are placed under one
Beading, the Plambors, Gas and Stemn Fitters, Gas and
Water Cowmpanles and Engine Bollders, under another.
The Commerclal standlog of each name Is Indicated by
fgures prefxed to each name, covious remarks belng
Ziven as to the CUredit of each firm,

Price to sSabseribers, ncludiog the monthly report of
fallures, changes of .y, successlons, &, , Twenty Dol-
lars. J. Al?l‘llURS MURPHY C0O,, Mgreantile and
Statistical Agency. 111 Nassau Stroot, New York elty.

A Dok, stallar Ly the aboye, of the Machinists, Foun-
ders, Kngine Buallders, Boller Makers, eto, eto., of the
United States, Is {n press. Price to sabseriners, lneluding
the monthly report of fallures, chianges of NrNs, succes-
slons, ote., Twonty-five Dollars,

SHAFTING with PATEN‘I; HANGERS

A Specialty, also Power Looms, Spoollog, Windiog,
Buaming & Siziog Machines of Iatest lnprovemants, ni-
ufsctured by THOS, WOOD, 2106 Wood st., Fulla., Pa,

PROPELLER PUMPS.
SR SR B R e B it ™

TATCHES SUPERSEDED! POUKET

l PERCIL LIGIT, Patented in Great Britaln,

- 3 vrica, and all the princlpal countries of Enrope,

1t 18 exactly Hko A penell case, but conralnlog a

lead, or * lightor,” whilch lights ke & mateh wvery
e It is struck,

1t is everlasting, requires no preparation or trou-

ble, wiil con%lnl‘l’u Lo llllx‘lnu:n':.l;yhtl n‘tvnl l‘l"t]-‘u)r:‘c;.l;

o4 Wap, canno awn LY »
= "‘r:l 1: :'.n'{d n -pucund. NO sparks, no danger;
} ory one,

'";‘:::1.:;‘::-“::”;«.1 nove) article sont by wall on

roceipt of ANy cents, Americas carreacy, aind six

onhts in -lu'l;lm. for postage, Alhxgb{.;“lr agonts

WhbLa)  Adicoms Hox Hl5,‘.‘.\luul‘n':ﬂ:('uunaln.

£

First Promium, American lustitute, 1571,

,\, ICROSCOPES, Magnlf[vin %l;euses. ete.,

, Mineral nd S tifie luves-
1 Y lk.l:::vlve:li. lll::l;ll:ﬁ"?rl'c: List 'r'ene tonn:\:(:-
ﬁcAI.LISTI'ZR. Optician 4% Nmasau st. N.Y.

! 1
& llou‘;‘. ;l

ASON'S PAT'T FRICTION CLUTCHES

|

L‘ are manufactured by ann«){ W. Mason & Co,.
e, 10 L Agents, B HROOUKS & CO., 135 Ave.

Y s TAFLIN. RICE & CO. . Akron, Ohio.

THE “ PHILADELPHIA”
HYDRAULIC JACK.

D ISTON guided from both ends; all working
arts gunrded from dust; slngle or double pamps
cy{_ln cra, shiults, rocker arms, plstonsete,, entirely steel.

No.14 N.6th st Philadelphin <
No 41 ClIf ¥, New York. ’i PHILIY 8. JUSTICE.

B100 70 250 B K e
ing our :.n1‘-evr:|'l:|ruv:d \\;I: !.'u!:"ll’l‘l.lu 'Iollge.

n Sells readily at every house, mples e,
zl\‘nmr‘:;'t the Gruant Wik Minis, Plaladelphia, Pa.

AMERICAN GRAPHITE CO.,.
24 CLIFF ST.,, NEW YORK,
MINES AND WORKS, TICONDEROGA.

BRI P UMBAGO B

Glazing Powder, 8hot, &, ; Paint, Crucibles,
Is‘g::‘;i-':q."li.el:irolyplgn. Flano and 'urun action, and for
tubriczting mackinery Qf every decriplion,

Grodeos for Specinl Uses propured to ordor.

Improved Law's Patent Shingle and Headlug Ma-
chine, simplost and best {n wse.  Also, Shingle Heading
and Stave Joluters, Stave Equalizors, H. ng Planers,
Turners, ete.  Address TREVOR & Co., Lockport, N, Y,

)UERK'?; l\\'A'l‘CIl;\h\N'S TIME DE
TECTOR. —~lmportant for all | Corporations
and  Manufacturing pgoncrmt-ca bmr &mﬂm
with the utmost accuracy the motio

atrolman, as the same reachios dll‘nrml nu&onu of bl

t. Send for s Cirenlar, . E. BUERK

. 0. Box 1,067 Boston, Mass,

N. B.—Thls detector s covered by two U, 5. Pateats.
Parties using or selling these instruments withoul autlio.
rity from me will be dealt with according to law.

THE WOODWARD

STEAM PUMP.

Woodwanrd Pal, inproved Safely Steam Pump and Fire
Engine, Steam, Water, and (ias Vldlwor Iklgh. Deal-
ers inWro't-iron Plpe, Bollor Tubes, ete. fotels,{hurel
Factorfes, and Pablic Nolldings heated by Stewm,
Pressure.  Woodward Co,, T8 and 38 Conter st., N, Y,

MACHINERY, S et S ¥
1 v
3 & C0N W Veey st R Yoo

w

GENTS WaNTED. Agents make more mon-
a} at work for as than st else.
ree, G.8Tixnox & Co. Floe Art

$425AE e

To Electre-Flatere,

In sats or Al oks of I .

HOMAS HALL, Maunfactar
unuactln:n?n;: sald z : 1 v
v catalogue scot free on o

Send llllﬂnlad.; ',

ORTABLE STEAM ,ENG!NES; COMBIN

Ing the mwaximum ol eMcleney, durabiin »
om 'x:& t:o miplmum of wd‘mqu lu'?' ygﬁd&«m
widely apd favorably known, tnore than i g M4 B,
use. Al warcanted satis rx ;uouu. plive
olnulmnenl.,nn c:pgi&‘ La‘: l%ﬂmh "

14, Cortlandt'st. New Yor L el iz a0

MPS, oher Do

g}?nnpcm v -5. with
Me

o o o iutrated Dbl .wﬁ

\: q |
SHORT HAND, Wi ftta bt tor et
Fuor. GHRAY, 1, O, Box 18010, N. Y.

$2 ()0 or 18t olngs Plano, Bentontrinl, No
.

sgente, Address LR Prasn o MEReay NLY

CTubs. EErs borses Niaseara S
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THE BEST IN THE WORLD.

3 New Volume January Ist.

THE

SCIENTIFIC AMERICAN

For 1872.

The SCTENTIFIC AMERICAN fe the Jargest, the best,
 he chieapest, and most Popular Journal in the world,
devoted to Invention, Mechanios, Manufactures, Art,

olence, and Genoral Industry, and has attaloed o wider

roalation than all others of 1ts class,

With the New Year tho Publishers intend to increaso
Its value fr beyond what It has been In thoe past. The
Editors will be assisted by many of the Ablest Writors,
and, having acoess to all tho leading Scientifio and Mo«
chanical Journals of Europe, the columnk of the 8CLEN.
TIFIC AMERICAN will be constant ¥ onriched with the
chojoest nformation which they afford. It will be the
constant study of the Editors to present all subjects
relating to tho Arts and Bclences In PLAIN, PRACTICAL
AND FOFMULAN IAnguAge, 50 that all may profit and noder-
stand.

The SCIENTIFIC' AMERICAN 1 not the organ of any
sect or party, and Its columns are therefore kept froo
from mere partisan questions, Novertheless, its oplolons
upot all questions of publio utility will bhe freely ex-
prossod. 1t wonld be topossible, within the Hmits of o
prospootus, to speclly the wide range of sahjects which
make up the yearly contents of the SCIENTIFIC AMER-
1CAN ; a few only oan be Indicated, such as

STEAM ENGINEERING, TEXTILE MANUFACTURES,
LOOMS, SPINNING AND SEWING MACHINERY,
AGRICULTURE AND AGRICULTURAL IN-
PLEMENTS, ARCHITECTURE AND

BUILDING, WOODWORKING MA -

CHINERY, BRICK AND TILE

MAKING, HEATING AP-

PARATUS, CHEM-

ICAL = PRO-

CESSES

DYEING, ETC., GLASS MANUFACTURE, HYDRAUL-
1CS AND PNEUMATICS, MILLS AND MILL-
WRIGHTING, MINING AND METAL WORK-

ING IN ALL ITS BRANCHES, MECHAN-

ICAL AND CIVIL ENGINEERING,

" GAS AND PAPER MAKING,
PHILOSOPHICAL IN-

STRUMENTS,

HOUSEHOLD

FURNI-

TURE AND UTENSILS, RAILROADS AND CARBUILD-
ING, PHOTOGRAPHY, FINE ARTS, SPORTS,
GAMES, TOYS—AND A THOUSAND THINGS

OF INTEREST TO EVERY MAN, WO-

MAN AND CHILD IN THE LAND.

THE FRACTICAL WORK-
SHOP AND HOUSE-.
HOLD RECIPES

ARE WORTH
TEN TIMES THE SUBSCRIPTION PRICE.

SUPERB ILLUSTRATIONS,

Ly our own artists, will not only be glven, of all the best
Ioventions of the day, but especial attention will also
be directed Lo the description and Mustration of

LEADING MANUFACTURING ESTABLISH-
MENTS, MACHINES, TOOLS AND
PROCESSES,

Inventors and Patentees

will find In each pumber an official List of Patents, to.
gether with descriptions of the more tmportant Inven-
tous, We shiall also publish reports of declklons In Pat.
ent Cases and polots of law affecting the rights and inter-
8 of Patentees,

THE NEW VOLUME

commences JANUARY FIRST; therefore, now 1 thy
time to organize Clubs and to forward subscriptions.
Clubs may be made up from different post offices.

TERMS FOR 1872,

One copy, one year .
One copy, six months
One copy four monthe - . v
yo o {Ten coples, one year, onch #2400
CLUB raTES | Over ten coples, sume rute, each

One copy of Bolentific Amerlean for one year, and

one copy of engraving, ** Men of Progress,’ 10,00
One copy of Belentific American for one year,

sud one copy of * Belence Necord," : . 4.0
Ten coples of * Belence Record,” and ten coples of

the Sclentific American for one year, - . .0

CLUB PREMIUMS.

Any person who sends us & yearly club of ten or more
coples, st the foregolog ¢lub rates, will be entitled to one
Copy, gratia, of the large steel plate cograving, ** Men of
Progrese. ™

Remit by postal order, draft or express,

The postage on the Belentific American 1s five conts per
finarter, payable st the office where received, Canadn
subscribers most remit, with sunser Iption, 25 conts extra
to pay postage,

Address all tetters, and make all Post OMco orderk or
drafis payable, to

MUNN & CO.,

Seientific

American,

A. S. CAMERON & (0.,
ENGINKKIRES,

Works, oot or lKast 280
stroot, New York eity,

Steam  Pumps,

Adapted Lo overy possl
e duly,
wond for n rice Lt

B PR R e U R

ASPHALTE ROOFING FELT,

N

woa

WIELL testrd article of good thickness

and darability, sultable for stoop or fAat roots; onn
bo appliod by an ordinary mechanio or handy Iahorer,
Sond for olrenlar and nmlu-hm to K, H. MARTIN, W
Matden Lone, and § Liborty Street, N. Y.,

ODD & RAFFERTY, Manufacturers of
Steam Englnes, Bollors, Flax, Heomp, Tow Baggeing,
Hopo and Oakam Machinery, Steam Pomps and Govern-
ors always onhand, Ao Agente forthe New Havon Man.
umoturing Co, ‘s Machiniaia® Tools. g9 Wa lnvite espe-
clal nttention o our new, improved, Portable Steam En.
gines, Warerooms, 10 Harelay at, 3 Works, Paterson, N.J.

I*‘OR SALE, VERY CHEAP, the following :
Boest English Cast Ntoe
Plates, from 74 to 102 inehes long,
~ ' 0to 1% Inches wide,
610 7} wire gauge thick,

Apply to R, HOE & CO.,,
81 Gold 8t,, Now York oity.
N ™

N. 8, KEI ‘;\(”{"

No. 144 Greene Sireet, New York.

T\TIUKEL PLATING by a new patented
rocess, Superlor to any othoer for adhesion and

ltﬁxm,lny. Ordors solieited, Rights for sale,

PATENT
OLD ROLLED

SHAFTING.

The fact that this Shatting has 7 per cont grenter
strength, o finer finish, and is troer to gage, than any other
1 uke, renders it andoubtedly the most economienl.” We
Are LSO the sole manufscturérs of the CRLERRATED COL-
LINS PAT. CourLixa, and farnish Palloys, Hangors, ete. ,
or the most approved styles, Price 1sts malod on sppli-
oation to JONES & LAUGHLINS,
120 Water streot, Pittsburgh, Pa.

Stocks of this Shafting In store and for sale by
FULLER, DANA & FITZ, Boston, Muss,

GEO. PLACE & CO,, 12 Chambers streot, N, Y.

RON PLANERS, ENGINE LATHES
Drills, and othor Machinlsts® Tools, of superior qual
Ity, on hand, and fnlshing. For sale low. For Deserip.
tion and Prico address NEW HAVEN MANUI-‘ACTUR-
ING CO. New Haven, Conn.
Bofler.” Send for Circulars.

%‘ MURRILL & EEIZER, Balt., Md.

mroEmare  Union Stone Co.,
Patentees and Manufactorers of
ARTIFICIAL STONE &
EM Y WHEELS
and Avtificial Stone and Emery‘(’hcel

Machinery and Tools. Send for circu-
lar. Streer.

EST DAMPER REGULATOR for Steam

LERS )

INSURANCECD.,

Not Insured—"* Don't Travel Much”

Tho TRAVELERS LIFE AND ACCI-
DEN'T INSURANCE COMPANY of Hart-
ford, Conn,, is the only Company in America

issuing yearly (ieneral Accident Policies,

It hng Cosh Asgets of $1,750,000,

It has issued 230,000 General Accident

Policies

It insures against General Accidents, by
the month or year, to men of all trades, oceu-

pations and professions.

It has paid $1,602,832.23 in benefits to
policy-holders, for death or accidental injury,

averaging nbout SEVEN HUNDRED DOL-
LARS A DAY for the past seven years.

The TRAVELERS issues all forms of full
LIFE and ENDOWMENT policies, at Low
Cash Rates. '

N. Y. OFrieR, 207 BROADWAY. dgencies cvaryiwhere.

WIRE ROPLE.

JOHN A. ROEBLING'S SONS,

MANUFACTURERS, TRENTON, N. J.

FOR Inclined Planes, Smdiniﬁig,ﬂ%.
Bridges, Ferrles, Stays, or Guys on Derricks & o
Tiler Ropes, Sash Cords” of Copper and Iron, Lightning
Conductors of Cop cinl atnention given to hokst-

er. Spe
ing rope of all kinds ror Bﬁnun and Elevators. A&pls for
Send for |

ciroular, giving price and other Information.

{mmpmct on Transmission of Power by Wire Ropes. A

arge stock constantly on hand at New York Warehouse,
No. 117 Liberty street.

BOSTHON A ASS.
Working Models

And Experimental Machinery, Metal, or Wood, made to
order by J. F. WERNER, 82 Center st. N. Y.

TNITED STATES AND FOREIGN SAL-
) AMANDER FELTING COMPANY, Manufacturers
ol NON-=CONDUCTING FELTING, (patented Oc-
tobur 5. 1869, wnd October 4, 1570, Relssued September
27, 18%0,) for coverlog Marine, Statlonary, and Locomo-
tive Bollers ; Steam Fire Engines, Pipes, L‘vllndvnt, Vae-
uom_ Pans, Water Plpes, Superheaters, Saie Filliog, and
Hl Hoeated Surfaces; particularly adapted to Hot-Blast
s,

Manuofactory and Ofice:
ORR’'S OLYMPIC MILLS,
673 River st,, Troy, N. Y.

l)l BLIC HEALTH PROMOTED !—AGRI-
CULTURE BI-.'NHFITHD!!r ~

N P

GOUX’S
Patent Absorbent Closet and Urinal.
In use 1y most ot the large towns in France ; also through-
out Belglum, Italy, Austria und Russin. In successful
operation 1o the Boroughs or Salford and Hallfax, and at
the North Camp, Aldershot, England. Patented In the
United States, October 10, 1571, %‘wo Prizes, Parls Exhi-
bitlon, 1867, Siiver Modals awarded to this system st the
Agricultural Exhivitions of Chalons, Metz.‘and Rouen
Muy, 188, The attentlon of Town Counclls, Boards uf
Health, Banitary Reformers, and the Publle generally, fs
specially invited to the System of M. Goux, for colleeting
and oillizing foeeal mattérs. It is the only system of Dry
Closgts npplicable to existing sanltary, cconomical, do-
mestio, munh'l{ml. and agricnltural requirements. Send
for clreular, A. L, OSBORN & CO., 421 Cannl 8t,, N. Y.

L.W.Pond---New Tools.

EXTRA HEAVY AND IMPROVED PATTERNS,

ATHES, PLANERS, DRILLS, of all gizes ;
1 Yortical Boring Mills, ten feet swing, and under,

Milllog Muchipes, Gour and Bolt Cutters; ﬁnml Punchoee

and sliears for Iron.

Ofl co and Warerooms, %6 Liberty st., New York; Works

ut Worcestor, Mass,
A, C, BTEBBINS New York Agent,

American Saw Co., Mannfacturers of

7 Mo?’“?r'o'iomﬁ% |

And Portorsted Cireolur
raws 01 sl kinds, No.1 Ferry #l., cor. Gold streot,
Now York, Branoch OfMoes for "Paclio Comst, No., e
Front stroet, Bun Francisco Ual,

[FOR SALE OR RENT, in Louiaville, Ky,
n woll known Foundry and Maclhing Blhiop, with
Tools for 100 or 20 men.

And Long saws,  Also Bolld

Busioess estabiished for more

37 PARK ROW, NEW YORK.

than 20 yoars, Addross
P, 0.'Box &, Loulsville, Ky,

O — SCHLENKER'S PATENT =

BOLT CUTTER

NEw INVENTION. ADDRESS,
HOWARD IRON WORKS, BUFFALO.N

Swain Turbine.
“Our Low-Water Wheel from this on”

ILL DO TEN PER CENT MORE WORK
on small streams, 1n & dry season, than any whee
ever Invented. Guave the best results, In every respect,
the Lowell Tests,
For Report of tests at Lowell, with Disgrams snd Ta
oles of Power address
THE SWAIN TURBINE CO.,

North Chelmsford, Mass,

LUBRICATORS.
I REYFUS' celebrated Self-act
7 Ing Ollers, for all sorts of Machinery
and Shafting, are reliable In nll scasons,
saving 76—05 per cent, The Self-acting Lu-
brieator for Cylinders 18 now adopted by
overs) R, R o the U8, and by hundreds o
statlonnry englnes.  Send for o clreular to
NATHARN & DREYFUS, 108 Liberty St., N ¥

ORIENT SAFETY LANPS,

Entirely of metal, are the only
lamps in use which can neithor break, lesk,
por explode.  Are orunsmental and choeap.
Adapted to all household uses; also, to
stores, factorled, churches, &o,

AGENTS MAKE SI0 ADAY

SELLING THESE LAMPS,
Manufugtured by

'ALLACE & SONS,
Wi lrf.lltl'}n‘nnh:um,. Now York,

Improved OILER.

Patented July 20,°68; May 2,71,

No. 1, adapted to the POOKET or SewiNg Ma-
\ 18, and tor

OHENE; NOo. 8, fOr 2 0WING MACHIN
Carponters, Machinisty, &, Samp No. l‘, by
mnll, 25 ¢, CHAS, GOODENOUGH, Prop'r,

41 Doy 8t., Now York.
'l‘lll'Z BEST SAW GUMMER OUT, ONLY

61 Emery G srw, 0t £25, $40, nod $100; Dismond
Sos ey g hl;ln‘-lrhl‘ ;‘.m'n-r\' wheels of all sizes; The
ware all of our own mwanusctire,
0., Stroudsburg, Monroo Co, Pa,

Turning Tools, §1
nbhove standard good
Address THE TANITIE

AT, BOLID EMERY WHEELS AND OIL
ATONES, tor Drass and Tron Work, Saw Mills, and
Kdga Tooks, Northamoton Emery WheelCo, Leods, Muass,

[DECEMBER 16, 1871,
__ — |

T, V. Carpootor, Advertining Agent. Addrms
heroaner, Hox 7, New York city.

* Tifteen Boiler Explosions

(‘)('(TI’RI(‘I".I) LAST MONTH IN THE

UNITED STATES, Killlng and malming o large

x'.llmlﬂ'l;-r of perkons, and destroy bng valushle proporty
L o

Harrison Safety Boile

been employad, (nstead of the dangerons flue, tabular
and other styles of Bteam Generators, the loss of e,
Hmb and property wonld have boon sayed,

THE HARRISON SAFETY

I8 the only Bo'ler that Ix perfectly safe from Dissstrons
Explosion. 1t 18 cconomieal, eanily muannged, nnd o rapid
steam generstor, Manufactured ne

THE HARRISON BOILE‘I} WORKS, =
HILADRLPIN A, PA,
JOHN A, COLEMAN, Agent, 1101
and No, 180 Fedaral :Qr-:”ﬂ?uu(un. l\l}»::«lwny, ol ank'

VURES Cuts, Burns, Wounds, and all dis-
8070 By 411 Dot Ly e T ad by Thysietaog
0 : ngeists, ut 25 ots, S F. i

Proprietor, 8 Cn‘flluuc Plnc‘:). Now York. o so?c

MeNab & Harlin Man’f’g.Co,

Manufacturers of
lllsAHS COCKS, FLUMBERS' BRASS WORK
Globe Valves, Gauge Cocks, Steam Whistlos, and Water
Gauges, Wrought Iron Pipe and Fittings,
BRAsSS AND COMPOSITION CABTINGE
NO. 66 JOUN STREET, NEW YORK.

WIRE ROPE.

TEEL, CHARCOAL and B, B., of the very

best quality, sultable for Ships, Rigging, Suspensi
Bridges, Guys, ‘Derricks, Inolines f’l-m’:‘v, F(ollugfz puore
poses, &c. A Lnruc Stock constantly on hand st

JOHN W. MASON & CO.'S,

43 Brosdway, New York.

HARDWOOD BOARDS,

Large and cholce assortment of
FRENCH BLACK WALNUT. AMBOINE, THUYA,
= mgl');gAmAN 'ASB: xod
ogetlier with a complete stock o
DOMESTIC FINE FIGUREU VENEERS, BOARDS
AND PLANE.
8 Send for catalogue and price list.
G. W.READ & C0.,170 &£ 172 Center St., N. Y.

Factory., 185 to 20 Lewis st., between 5th and 6th sts.

L. L. SMITH & CO,,

Nickel Platers,

6 HOWARD ST., New York,
Between Elm and Centre.

OR "SECOND HAND ENGINES AND
BOILERES, sddress C. A. DURFEY, Titusville, Pa.

I AR

Vorking Dmwings,

$12, poat-pahil,

GEQ. E. WOODWARD,

2 Publisher, 191 Broadway. N, Y.
Sead for Catalogne of all botks
on_Architecture, Agriculiure.
Field Sports and the Horse.

Diamond-Pointed

STEAM DRILLS.

HE adoption of new and impruved applica-

tions to the celebrated Leschot’s patent, have made

these driils more fully adaptable to every varicty of
1 )

ROCK ILLING. Thelr unequailed olency “and
sconomy are ncknowledged, both in this conntry and
Europe, The Drills are bullt of various sizes and pat-
terns; WITH AND WITHOUT BOILERS, and bore at a
uniform rate, 0f THREE TO FIVE INCHES PER MIN
UTE in hard rock, Tho{urv adapted to CH ANNELLING
GADDING, SHAFTING, TUNNELLING, aly\gp‘un cut
work: nlso, to DEEP BORING FOR TESTING THE
VALUE OF MINES AND QUARRIES. TEST CORES
taken out, showing the character of mines at any depth,
Used either with stenm or compressed alr,  Simple and
durable in construction, Never noed sharpeniog. Man-

ufnetored by
3 AMERICAN DIAMOND DRILL CO.
REDBA RIS No. 61 Lluwrty Sty g’ew ork

ROPER CALORIC ENGINE G0,

=24 CHAMBERS STREET,
MANUFPACTURERS OF

BOT AIR ENGINES
1,2, and 4 Horse Power,

No Water Used!

Cannot Explodoe !

No Insurance demanded !

INot Linble to ger out of
arder ! :

lh-quhi(-n no Skilled Engi-

yus

(':::ul‘n to run 25 cents per

day por horse power.

o
THE BAND SAW!
1Its ORIGIN and
“TISTORY, with Engravings of the OLprs®
I' Macuixg, sont gratls, Address RICHARDS, LON-
DON & KELLEY, 2 st (aboye Arch), Philadelphiin,

YATENT IRON RIM MOULDERS RID-
()|

ILES and SIEVES, Send for efroular. Made ouly

by HORTON & MABLE, Peekskill, N, ¥

Recom-

$1000 in 100 DA

TO AGENTS wsolllng SILVERS' BROOM.
Co A CLEGG & QO,, 20 Cortlandt 86, N Y.

\\-'mi \\'1;1(1111";\

Bucket Plungers
made by
Vauney Maonixe Coxs

PAXY, East Hampron, Muss,

FPHE * Sc
CHAS

ientific American” is printed with

(U JOUNSON & COPS INK,.  Tenth and
Phlladelphial and 89 Gold st.. Now York

Lombard st
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COFFER DAM, MAIN SHAFT, AND ELTRANCE T(0 HEADINGS, HELL GATE, EAST RIVER,

THE TUNNELING AND BLASTING OPERATIONS AT HELL |tween 700 and 800 yards square of the reef were blown | around, and over which was onee Diamond Reef. A contract
RIVER NEW YORK, away, Surveys were made of three blasts, which disclosed | was soon made to have the t!nfﬁrn removed, o work which has

RATE, RAPE —— at the bottom of the river a muass of crushed rock, innumer {nhu..ql been finished, and which bas demonstrated the fact
We give this week some engravings illustrating the opera- | able detached boulders, and huge hillocks of sand, lying | that no additional blasts \vill- be r-"l\linwl,.nu‘l that the dread.

. } oval of the ob ed Dinmond Reef is no more. Soon after the work

tions now in progress ""' ) “.l"’ll“.l’l“ ES Ee of the drills upon Dismond Reef was coneluded,
sructions at Hallett's Point, Fast It 5 ; ¢ 4 d ; ‘ the drill scows were securely moored over Coenties
Reef, and inmediately commenced oporations, The
number of cuble yurds of rock to be removed at
Coenties Reef is roughly estimated at over 3,000,
and much of this has already been blasted out by
Geteral Newton's hldi‘hlw}k‘ warkmen, Be.
sides at Coentiea Roeof, Geneml Noewton's drills are
now st work on the Shell Drake, \\'ly'l "-l'!‘f."l)"l
Back, Pot Rock, at the Hell Gate, or Horll Gatt as
the old Datel navigators termed it, and st Willett's
Point, The operations st the Hell Gate are the
most extenalve, the wost important, and decidodly
the most interesting, The Hell Gate, as overy Now
Yorker knows, Is & narrow, rocky passage in the
East River, and in the old Knlckerbocker thmes fts
mgiog curront was the terror of the Duteh skip-
pors and thelr hoay ¥y and unwicldy eraft, Of late
years, many Improvements have been offegted by
blasting away the wurface rock, and the most [T
Hent poluts of the jagged ridges; bat ouly slnee
s b, 14 Aungust, 1869, has the United States Guvernment
as Dismond Reef. After lnboring smsiducusly for commenced to deal with the d'"“"" of Hell Uate

over five wooks, and making ropested blasts, be-  SECTION VIEW OF A TRANSVERSE AVBNUE m:LL GATE. 'n & messure corresponding with thel importance,

often reforred to this great work, our present no
tics will be rather historical and general than tech
nical.
MINTORY OF THE WONK
The following sketch of the origin and progross
of the work Is from the Now York Times

N ) AVE
‘Complete surveys of Now York harbor have

beon winde at ditferont '.vr;mh, as 2 woll known

with the object of removing the obstructions to
)
nsvigation, by Admirals Porter and Duavis
dore Craven, and the pre sont able and suces paful
General John Newton, of

Comme

Wpographical enginecr
the United States army. In Seprember
wade by Ueneral Newton

INTD, ex

perimental blasts wore
which l‘lntqtl to himn beyond » doubt that the work

he had andertaken, though a ta k of immense

"
magunitude, could e sccomplished, nd at & com

parstively tritling cost to the Government Last

May, Genersl Newton commencod work with the

plosin drills on the dangerous rocks, 1o wild streain

Island and the Battery, kuown




Scientific  dmevican,

undortakon by Goneral Nowton at Tal.
the Hell Gate, Involve tho solution of an fo
1 of engineoring an rogands the most effective
process of submarine blasting. Tho modus
ol at Hallott's Point is ontirely difforent
anner in which the work of removing the ob.
as Dins boon accomplishod at Dinmond and Coongios

T what s technioally termed tunnoel blasting. At
Polnt, in August, 1809, n coffor dam was communeed
superintondoncs of Genoral Newton, and wax com

h’v V

ho dam is an irregular polygon in shape, having o eir-
poo of 448 fectand & moean interior diamoetor of sbout
e dam is built betwoon low and high wator
‘ﬂu uxenvation of tho shaft immedintoly followed
omstruetion of the dam, snd during the spring of 1870
it was sunk to the depth of twenty-two feot below

~ The theory of the mining operations contemplatos tho
~ romoval of ns much rock as can bo excavated with safety
Y us o the final exploion, the result of which will be
: .dhllii-onhp remnining mass into the doep pit oxca-
~ vated for ity reception. The mass of rock remaining for the
finnl expl will be supported by piers, each of which
‘will be charged with nitroglycerin. These plors are simply
a portion of the solid rock left standing. From the bottom
of the main shaft, tunnels procesd in all directions, and are
~ ton in nomber.  Bach of the tunnels extends from 150 fout to
50 feet ontward, and they are all connected togother by cross.
eries at intervals of twenty-five fost. Tho tunnels were
begun towards the close of July, 1870, the shaft being at the
same time sunk to a line nearly forty feot below low water
mark. The tunneling is really an object of a great deal of
interest, as much from the novelly as from any other feature,
' The tunnels are of various cross seotions, some over twonty
I feet in hight, and varying in width from ten to fifteen feet."
' The “ Improved Drill” of the American Diamond Drill Com.
¥4 pany, recently illustrated and described in the ScrexTIFIC
' AMERICAN, has been recently introduced into one of the
' headings, and, we are informed by General Newton, gives
prospect of affording efficient aid in hastening the completion
of the work, which will take probably two or three years
more continuous Iabor. Asthe work advances, room is made
for more miners, and therefore the rate of advance may in.
crease with the progress of the excavation.
The liberal views of the Engineer in Chief, General New-
ton, are readering this work important in another respect.
He has made it a sort of engineering arenn for the trial of
different explosives and drilling machines; and the relative
value of most of the mining appliances in market will be de.
termined during the progress of the work. In this way, im-
\ portant contributions to engineering science will be made,
whose valuo will be second only to the splendid results an-

; ticipated by the removal of the obstructions from the Hell
Gate passage. These out of the way, the upper end of the
island will become a scene of busy thrift, scarcely less pros-
perons than that which fills with unintermitting hum the
lower part of the city.

f e ———e ——

The Folly /ay-lom of Hiydrants for Extinguishe

ing Filres,

A correspondent, Mr. J. I, Balsley, of Dayton, Ohio, writes
to inform us that the Holly system has been adopted in that
city. Twenty-one miles of pipe have been laid, and the pro-
pelling power is a stationary engine, capable of producing a
water pressure of 130 1bs. on the inch. A pressare of 80
1bs. on the inch will throw water 100 feet high, through 100
feet of hose, out of a one inch nozzle, With iron pipes to
stand this pressure, all the conncctions mus: be equally
strong, especiully in buildinge, as the bursting of a pipe under
that pressure will flood & building in a few minutes. This
apparatus will throw sixor eight good fire streams when run
ning ot a safe speed.  As the supply of water for domestic
snd manufacturing purposes is tuken from these pipes, the
engine must be kept always in motion to keep up a pressure
suflicient for fire extinguishing purposes; in any other case,
two sets of engines and pipes would be needed, The burst-
ing of & four inch pipe will destroy the fire streams, and o
large consumption for domestic or manufacturing purposes
will have the same effect. The consumption of fuel in pro-
portion to the water raised is considerable, and the expenses
of the fire department, and the insurance premiums have not
decreaped in consequence of the introduction of this syrtem,

—_—

Tue ECLIPse OF THE SUN.—In the number of our Journul
for October 21, of the present year, we informed our readers
of the preparations being made, at home and abroad, for ob.
tining sccurate and detailod accounts of the solir phenome-
nn visible during the eclipse taking place on Decemboer 11 $
nod we are glad to be able to report that the most favorable
conditions existed during the eritical period, and that por-
feet photographs of the corona wore obtained, A party of
astronomers, Boglish, French, and Italian, journeyed to the
East for the purpose of observing the eclipse, the most up.
proved instroments having boen forwarded in advanes; and
we hear, by tolograph oid the Red Bea, that the desires of the
party were folly satisfied, and that the settlement of sovoral
disputed facts as to the sun's composition, atmosphers, and
luminomity may be looked for on the publication of tho re.
port. Mr. Norman Lockyer hind charge of the expedition,
Ttaly being represented by Signor Resplghi, and France by
M. Jannsen,

— - —_—
Tue Russinn Grand Duke, Princo Aloxis, hay contributoed
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NOTES ON FLYING AND FLYING MAOHINES,
[ From the Corahill Magazino. |

NUMBER 11,

Wo owe to M. do Luey, of Paris, tho repults of the fivat
notun! experiments earried out in this direction,  The follow.
ing necount of his observntions (made in the yours 1868, 1860)
is taken from o paper by Mr, Brearey, the Honorary Secrotary
to the Aironaut cal Socloty, ™ M. do Luocy nmsorts,” snys Mr,
Bronroy, “ that there i an unchangeablo lnw to which Lo hng
pover found any oxception, nmongst the consldarable num by
of birds and insects whose weight and moeasuremoents he hag
tnkon=namely, that the smaller and lghtor the wingoed animnl
is, the greater is the comparative extent of supporting sur.
face, Thus in comparing insects with one anothor—the gnat,
whioh weighs 460 times less than the stag bootle, s 14 thines
groater relative surface, The Indy bird, which weighs 150
timos loss than the stag beetle, possesses O thimes more relative
surface, ote. Tt s the sawe with birds,  T'ho sparrow, which
woighys about ten timoes less than o plgeon, has twieo ns much
rolative surface.  The pigeon, which wolghs about cight
timos less than the stork, has twice ns much relative sarfaco,
Tho sparrow, which weighs 830 times loss than the Austrn.
liun erane, possesses 7 times more relative gurface, ote, 1If
wo now compare the insects and the birds, the gradation will
bocome even more striking. The gnat, for example, which
walghs 07,000 times less than the pigeon, hins 40 thnes more
relative surface; it weighs 3,000,000 times less than the crang
of Australia, and possesses relatively 140 times more surface
than this latter, which is the heaviest bird M. de Lucy had
welghed, and was that also which had the smallest amount of
surface, the weight being nearly 21 1ba, and the supporting
surface 187 inches per kilogramme (2 1by, 8} oz). Yot of all
travolling birds the Australian cranes undertake the longest
and most remote journeys, and, with the exeeption of tho
eagles, elevate themselves highest, and maintain flight the
longest.”

M. de Lucy does not seem to have noticed the law to which
these numbers point. It is exceedingly simple, and amonnts
in fact merely to this, that instead of the wing surface of a
flying creature being proportioned to the weight, it shonld be
proportioned to the surface of the body (or technically, that
instead of being proportioned to the cube, it should be pro.
portioned to the square of the linear dimensions), Thus, sup
pose that of two flying creatures one is 7 times as tall as the
other, the proportions of their bodies being similar, then the
body surface of the larger will be 49 timoes (or 7 times 7) that
of the other, and the weight 343 times (or 7 times 7 times 7)
that of the other. But instead of the extent of wing surface
being 343 times as great, it is but 49 times as great. In other
words, relatively to its weight, the smaller will have a wing
surfnce 7 times greater than that of the larger. How closely
this ngrees with what is observed in nature will be seen by
the case of the sparrow as compared with the Australian
crane; for M. de Lucy's experiments show that the sparrow
weighs 839 times less than the Australian crane, but has a
relative wing surface 7 times greater. *

It follows, in fact, from M. de Lucy’s experiments that, as
wa see in nature, birds of similar shape should have wings
similarly proportioned, and not wings corresponding to the
relative weight of the birds. The same remark applies to
insects; and we see, in fact, that the bee, the bluebottle, and
the common fly—insects not unlike in their proportions—have
wings proportioned to their surface dimensions; the same
holding amongst long bodied insects, like the gnat and the
dragon fly, and the same also among the different orders of
flying beetles.

So that, setting apart differences of muscular capacity and
adaptation, & man, in order to fiy, would need wings bearing
the snme proportion to his body as we observe in the wings
of the sparrow or the pigeon. In fact, the wings commonly
nssigned to angels by scalptors and painters would not be so
disproportioned to the requirements of flight as has been
commonly supposed, if only the muscular power of the
human frame were well adapted to act upon wings so placed
and shaped, and there were no actual inferiority in the power
of human muscles (cross section for cross section) as compared
with those birds.

S0 far as the practicability of actual flight on man’s part is
concerned, thege two points are, indeed, among the most im.
portant that we have to consider. It was to Borelli's remarks
on these points, in his famons treatise, De Motu Animalivm,
that the opinion go long entertained respocting the impractic-
ubility of flizht must be referred. He compared the relative
dimenslons of the breast museles of birds with those of cor-
responding muscles in man, and thence argued that man's
framo is altogether unndapted to the use of wings. He com-
pared also the relutive muscular energy of birds and men,
that is, the power of muscles of equal size in the bird and
the man ; and was yot further confirmed in the opinion that
man can never be a flying animal.

But although the reasoning of Borelli suffices perfectly
woll to show that mun ean never fly by attaching pinions to
his wrmy, und flapping these in imitation (however close) of o
bird's action in flying, it by no means follows thit man must
be unnble to fly when the most powerful musecles of his body
are ealled into action to move suitably devised pinions. M.
Besnler mado & step in this direction (towards the close of the
lust century) when he employed, in his attempts to fly, those
powerful muscles of the arm which are used in supporting o
welght over the shoulder (8 when a bricklayer carrles o hod,
or when a conntryman cirries n lond of liny with a pitehfork),
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But the way in which he employed tho muscles of the log

wis lews satisfactory.  In his method, o lung rod passed ever

onch shonlder, folding pinions being attached to hoth ends of
oach rod. When either end of a rod was drawn down, the
desconding pinion opened, the asconding pinion at the other
end eloging ; and the two rods were worked by slternate down:

ward pulls with the arme and logs. The downward pull with

the nrms was excoadingly offoctive; but the dowawird pull
with the legs was altogether fooble. For the body lying
horizontally, tho muscles used in thoe downward pull with
tho legw were thoso by which the leg is earried forward in
wilking, and these museles have very little strength, as any
one will seo who, standing upright on one leg, tries, without
bonding tho kneo of the other, to push forward any consider-
nble welght with the front of his log.

Yot even with this imperfect contrivance Bognier nehioved
0 partinl success.  His pinions did not, indeed, sorve to raise
him in the air; but when, by a sharp run forward, he had

brought that aiirial supporting power, of which we have -

spoken above into action, the pinions, sharply worked, so far
sustained him g to allow him to cross a river of considerable
width, It is not unlikely that, had Besnier provided fixed
suntinining surfaces, in addition to the movable pinions, he
migat have incrensed the distance he conld traverse. But,
nn regards flight, there wasa further and much more sorions
defect in his apparatus, No means whatever were provided
for propulsion. The wings tended to raise the body (this ten-
dency only availing, however, to sustain it); but they could
give no forwnrd motion, With a slight modification, it is
probablo that Beswier's method would enable an active man
to travel over ground with extreme rapidity, elearing impedi.
ments of considerable height,and taking tolerably wide rivers
almost * in his stride;” but we believe that the method could
never enable men actually to fly.

It may be remarked, indeed, that the art of flying, if it is
ever attained, will probably be arrived at by means of at-
tompts directed, in the first place, towards rapid pnssage
along terra firma. As the trapeze gymnast avails himself
of the supporting power of ropes, so the supporting power of
the air may be called into action to aid men in traversing the
ground, The following passage from Turnor's Astra Castra
shows that our velocipedists might soon be outvied by half-
flying pedestrians :—“ Soon after Bacon's time,” he tells us,
“ projects were instituted to train up children from their in-
fancy in the exercise of flying with artificial wings, which
seemed to be the favorite plan of the artists and philosophers
of that day, If we credit the acconnts of some of these ex-
periments, it would seem that considerable progress was
made that way. The individuals who used the wings could
skim over the surface of the earth with a great deal of case
and celerity, This was accomplished by the combined facul-
ties of running and flying. It is stated thst, by an alternate
continued motion of the wings against the air, and of the
feet against the ground, they were cnabled to move along
with a striding motion, and with incredible speed.”

A gymnast of our own day, Mr, Charles Spencer (“ one of
the best teachers of gymnastics in this country,” says Mr.
Brearey), has met with even more marked success, for he has
been able to raise himself by the ection of wings attached to
his arms. The material of which these wings were made
was too fragile foractusal flight ; and Mr. Spencer was prevented
from making strong efforts because the wicker work, to which
the apparatus was attached, fitting tightly round his body,
caused pain, and obstructed his movements. Yet ho tells us
that, running down a small incline in the open air, and jump-
ing from the ground, he has been able, by the action of the
winigs, to sustain flight tor a distance of 150 feet; and when
the apparatus was suspended in the transept of the Crystal
Palace (in the spring of 1868), he was able, as we have eaid,
to raise himself, though only to n slight extent, by the action
of the wings. It should be remarked, however, that his ap-
paratus seems very little adapted for its purpose, since the
wings are attached to the arms in such sort that the weak
breast muscles are chiefly called into play. Borelli's main
objection applies in full to such & contrivance; and the won-
der is that Mr. Spencer met with even a partinl success. One
would have expected rather that the prediction of a writer
in the Z¥mes (calling himself Apteryx,or the Wingless) would
have been fulfilled, and that “the afronaut, if he flapped
at all, would come to grief, like the sage in Rasselas and all
others who have tried flying with artificial wing.”

The objection founded on the relative weakness of the
muscles of man as compared with those of birds (without
reference to the question of adaptation), seems at first sight
more serious. Although there can be little question that the
superior strength of the muscles of birds has been in general
enormously exaggerated, yet such a superiority undoubtedly
exists to some degree. This gives the bird a clear advantage
over man, insomuch that man can never hope by his unaided
exertions to rival the bird in its own element. It by no means
follows, however, that because man may never be able to
rival the flight of the eagle or the condor, of the pigeon or
the swallow, he must therefore needs be unable to fly at
all,

It should bo remembered, also, that men can avail them.
selves of contrivances by which a considerable velocity may
be nequired ot starting; and thut when the aéronnut is once
lnunched with sdequate veloelty, & comparatively moderate
oxortion of fores may probably enable him to maintain that
volocity, or even to increase it. In this case, u moderate ex-
ertion of force would also suffice to enable him to rise to a
higher level. Te show that this is 80, we need only return
to the illustration drawn from the kite. If a weight be at.
tnohed to n kite's tall, the kite, which will maintain a cortain
hight when the wind is blowing with a certain dogree of
force, will rise toa greater hight when the foree of the wind
Is but slightly increased.

Kites nfford, indeed, the most striking evidence of the ele;
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vating powor resulting from the swift motion of wn inelined
plane through the air, the faet bolng remembered always that
whatever supporting and olevating power is obtalned when
alr moves horizontally with a cortain velocity against an in-
clined plane, precisoly the same supporting and elovating
power will be obtained when the inelined plahe In drawn or
propelled horizontully with equal velocity through still air.
Now the following passages from the History of the Uhar.
volant, or Kite carringe, bear signiticantly on the subjoct we
ure now upon. The kite employed in the first experimen:s
(mnde early in the present contury) had a surfuco of fifty.five
square feet. “Nor was less progress made in the experi-
mental department when large weights were roquired to be
ralsed or transposed. Whilo on this subject, we must not
omit to obsorve that the first person who soared aloft in the
air by this invention was a Indy, whose courage would not be
denied this test of its strength,  An arm chair was brought
on the ground, then, lowering the cordage of the kite by
slackoning the lower brace, the chair was firmly lashed to the
main line,and the lady.1ook her seat.  The main brace being
hauled taut, the huge buoyant eail rose nloft with its fair
burden, continaing to ascend to the hight of a hundred
yards. On descending, she expressed herself much pleased
with the easy motion of the kive and the delightful prospect
she had enjoyed. Soon after this, another experiment of a
similar nature took place, when the inventor's son successful-
ly carrled out adesign not losy safe than bold—that of sealing,
by this powerful adrial muchine, the brow of a clifftwo hun.
dred feet in perpendicalar hight. Here, after safely landing,
he agnin took his seat in a chair expressly prepared for the
purpose ; and, detaching the swivel line which kopt it at its
olovation, glided gently down the cordage to the hand of the
director. The buoyant sail employed on this occasion was
thirty feet in hight, and had & proportionate spread of cun-
vas, The rise of the mnchine was most majestio, and no-
thing could surpass the steadiness with which it was mancen-
vrod, the certainty with which it answered the nction of the
braces, and the ease with which its power was lessened or
inareased. Subsequently to this, an experiment of a
vory bold and novel character was made upon an extensive
down, whore a wagon with a considerable lond wns drawn
along, while this huge machine at the sumo time carriod
an observer aloft in the air, realizing almost the romance of
ﬂying."

We have here abundant evidence of the supporting und
elevating power of the air. This power is, however, in o
sense, dormant. It requires to be called into action by suita-
ple contrivances. In the kite, asdvantage is taken of the mo-
tion of the air. In flight, advantage must be tuken of motion
athwart the air, this motion being, in the first place, communi-
cated while the aéronnut or flylog muchine is on the ground.
Giiven a suflicient extent of supporting surface and an nde-
quate velocity, any body, however heavy, may be made to
riso from the ground; and there can be no question that me-
chanicians can devise the means of obtaining at least a suffici-
ent velocity of motion to raise ecither a man or a flying ma-
chine, provided with no greater extent of supporting surface
than would be manageable in either case. It is not the diffi-
culty of obtaining from the air af starting the requisite sup
porting power that need deter the agronaut. The real diffi-
cultios arv those which follow. The velocity of motion must
be maintained, and should admit of being increased. There
must be the means of increasing the elevation, however
slowly. There must be the means of guiding the afronaut’s
flight. And, lastly, the afronaut or the fiying machine must
tly with well preserved balance—the supporting power of the
air depending entirely on the steadiness with which the sup-

rting surfaces traverse it.

We believe that these difficulties are not insuperable; and
not only so, but that none of the failures recorded during
the long history of aéronautical experiments need discournge
us from trusting in eventual success, Nearly all those fail-
ures have resulted from the neglect of conditions which have
now been shown to be essentisl to the solution of the prob-
lem. Nothing but failure could be looked for from the at-
tempts hitherto made; and indeed, the only wonder is that
failure has not been always as disastrous as in the case of
Cocking’s i1l judged descont, 1€ a man who has made no
previous experiments will inslst on jumping from the summit
of a steeple, with untried wings attached to his armns, it can-
not greatly be wondered at that he falls to the ground and
brvaks his limbs, as Alland and others have done, If, not-
withstanding the well known weakness of the human breast
muscles, the agronaut tries to rise, by lapping wings like
bird's, wo caunot be surprised that he should fail in his pur-
pose, Nor sgain can we wondor If attempts to  direct
balloons from the car should fail, when we know that the
car could not even be drawn with ropes against a steady
breezs without injury to the supporting balloon. And e
nood look no further, for thoe eanse of the repeated failures
of ull the flying machines yot constructed, than to the fact
that no adequate provision has yot been made to halance such
muchines go that they may teavel steadily through the air,
1t secms to have boen supposed that if propelling and elevat-
ing power wers supplied, the flying mochine would bulance
itself; and accordingly, If wo oxnmlne the proposed construc.
tions, wo find thet in nine cases out of ten (It not in all) the
michine wonld be s likely to teavel bottom upwards as on
an even keel. The common parnchute (which, however, is
not & flying muchine) s the only fnstance we can think of in
whileh a nonbuoyset machine for adirial locomotion hns pos-
womnod what da eatled o * pogition of rest,”

Porhaps the graveat mistake of all fx that of supposing (1
that, on o fegt trial, o man conld bulanos himself in the air
by weans of wings, Plucod for the first time In deop water,
man e wrterly unablo to swlm, and I loft to himpelf will in
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ovitubly drown; although n vory slight and very easily ne

y | quired knowledge of the requisitoe motions will enable him

to pregerve his balance, And yet it seems to have beoen con.
colved by most of those who have attempted flight, that, when
first left to himself in open air, with & more or luss tngeni-
ously contrived apparatus attached to him, a man ean, not
only balunce himself in that unstable medium, but resist
the down drawing action of gravity (which searcely acts st
all on the swimmer), and wing his way through the air by a
sorics of now and untried movements!

It encournges confidence in the attempts now being made
‘o solve the problem of adrial locomotion, that they are ten.
tative—founded on observation and experiment, and not on
vague notions respecting the manner in which birds fly,
Fresh experiments are to be made, more particularly on the
sapporting power of the air, upon bodies of different form
moving with different degrees of velocity. Theso experi-
ments are under the charge of Messrs, Browning and Wen.
ham, of the Aéronsutical Society, whose skill in experimental
research, and more particularly in inquiries depending on
mechanical considerations, will give s high value to their de-
ductions. The question of secaring the equipoise of tlying
machines ins nlso received attention; and it is probable that
the principle of the instrument called the gyroscope will be
call into action to secure steadiness of motion, at least in the
experimental flights, What this principle is, need not hore
be scientifienlly discussed. But it may be described ns the
tendency of a rotating body to preserve unchanged the direc-
tion of the axis about which the body is rotating. The spin.
ning top and the quoit (well thrown), afford illustrations of
this principle. The peculinr flight of a flat missile, already
referred to, depends on the same principle: for the flight only
exhibits the peculiarities montioned when the missile is caused
to whirl in its own plane. But the most striking evidence,
yet given of the steadying property of rotation, is that af-
forded by the experiments of Professor Piazzi Smyth, the
Aatronomer Royal for Scotland. During the voyage to Tene-
riffe (where, it will be remembered, his well known Astrono.
mer's Experiment was carried out), he tested the power of
the gyroscope in giving steadiness by causing a telescope to
be so mounted, that the stand could not shift in position with.
out changing the axial pose of n heavy rotating disk. The
disk wus set in rapid rotation by the sailors, and then the Pro-
fessor directed the telescope townrds a ship on the horizon.
A fresh wind was blowing, so that everything on deck wus
swayed in lively sort by the tossing vessel; nor did the tele.
scope seem o whit steadier—the motion of objects round it
giving to the instrument an appearance of equal instability.
But the officers were invited to look through the tube, and
to their amnzement, the distant ship was seen as steady in
the middle of the telescopic field as though, instead of being
set up on a tossing and rolling ship, the telescope had been
mounted in an observatory on terra firma. The principle of
the gyroscope hus also been used for the purpose of so steady-
ing the stand of & photographic camers placed in the car of
a balloon, that photographs might be taken despite the ten-
dency of the balloon to rowate. As applied to flying machines,
the gyroscope would to be so modified in form that its weight
would not prove an overload for the machine, This is prac.
ticable, bocause o flat horizontal disk, rotating rapidly, will
support itself in the air if travelling horizontally forward
with adequate swiftness. In other words, since travelling
machines must travel swiftly, the gyroscopic portion of the
machine may be made to support itself,

It is this property of enforeed rapidity of motion which
renders the probable results of the mastery of our problem
so important, It has been well remarked that two problems
will be solved at once, when the first really succesaful fying
machine has been made—not only the problem of flight, but
the problem of travelling moroswiftly than by any contri
vances yot devised. In the motion of » tlying muchine, us
distinguished from the flight of man by his own exertions,
the swiftness of the bird's flight may be more thun matched,
It is a mere mechanieal problem which has to bo solved ; and
fow mechanicians will deny that when once the true princi
ples of flight have Leen rocognized, the lngenuity of mun ks | ma,
capable of constructing machines In which these principles
shall be carried out. Iron and stoam bave given man the
power of surpassing the speed of tho swiftest of fourfooted
crentures—the horse, the grayhound, and the antolope, We
have full confidence that the same useful sorvants place it
in man’s power to outvie jn like manner the swiftest of
winged creatures—the swallow, the pigeon, and the hawk.

e — e —
'l‘ho Plgeon's Wonderful ¥Flight,

In Soptomber last a certaln pigoon was hemlded forth as
lisving been lot off the deck of a vessol noar Capo Hattoras,
and boaring to its birth nest, st Montelair, 8 messago from
Harry C. Bleecker. The distance and speed sald to have
beon made by the bind, were so great as to eroate the gravest
doubts as to whether they had really been done, but lately
the distrust culminated in downright unbellof when s second
bird was made to perform 1,004 statate miles at an average
rate of over 106 miles an hour, aud still a third, a distance of

nest.
Theso birds all came from Harry ¢ Sleecker and to Mont.
eluir, and at onee o rash was made o Montelair to find the
consignoe plgeon man.

stranger all duy, and to the tune of §24, looking for the

1,500 statute miles ut an average of 203 miles an hour; the |
lnst bird, nppropristoly numod ©* Typhoon,” exhausting lself | :
by the effort and blowing oat his last guap as he reached his | o

401

and to ndd thit ho wished e did, for lottors were accamulating
for him, and the box accommodations for stray letters were
gotting ovorcrowded. At lnst in Montclair forbearancs
consed to bo o virtue, and the man who whispered pigeon
or I, ¢ B. to & eitizen of that town did it at the risk of his
life. But when celebrated pigeon fanclers, mea of science,
and others of tho believing and unbelieving stock, pretty
equally mixed, begun to call at the Daily Adeertiser, and ask
for farther facts, pointing to the columna of that psper from
which they had gained their fist information, it becamen
time for & ropresentative of this paper to plunge into the
pigeon war.

Not at Montelair, but near Whippany, s small village
some five miles north of Morristown, Harry C. Bleecker was
found at last, snd proved to be a bright faced intelligent Ind
of 14, the son of a farmer. Both Mr. Bleecker and his son
willingly gave all the information in their power, and lsugh-
ed hoartily at being told of the excitement caused by H. C. B.
and his pigeons,

Mr. Bleecker having determined to send Harry on & sea voy-
nge, armanged for him with Capt. William Bacon of the
brigantine George W, Chase; and, on the 8th of September
lnst, that veasel sailed from pier 17, East River, New York,
with Harry on board and bound for Galveston. With Harry
was o small coop, in which were three slate colored pigeons,
perfect models of symmetry and beauty, These were
brought to the vessel by a friend of Harry's father, s resi.
dent of Montelatr, who instructed the lad to let off a pigeon
on accomplishing each 500 miles of his journey. Poor Harry
was a landsman and got very sick, bat on September 10, the
vessel being then beyond Cape Hatteras, he scribbled a note
to his father, fastened it to his youngest pigeon, and amid the
sneers and jeers of the ship's crew, placed the bixd Tempest
on the deck of the vessel. In an instant it arose perpendicu-
larly, and, when at an immense elevation, took a direct home-
ward course. The captain would not countenance such folly
as letting a fine bird be lost” at sea, and did not see it start,
but entered the fact in the log to please the lad. This bird
was bat six months old, was a male, and had never had any
procticing flights whatever. Duringits two day’s ses voyage
it had been sen sick, had eaten little and was thought to be
too wenk to fly. Yet it accomplished its journey with ease,
nnd reached its dove cot in the quick time given.

On the 15th, the vessel being off Key West, the female bird
Tornado was let loose, and also made n direct course, first
upward and then homeward. This bird was two years old
and had made short journeys around its neighborhood, hav-
ing also lown from Troy and Syracuse. Like the first bird,
it had been sick and refosed to eat, and agein captsin and
crew laughed at the plucky lad who was so wilfully slaugh-
tering his pets, Yet the ship's log bears the entry, giving
latitude and longitude, with the hour of the start. This bird
flew the 1,004 statute miles at an average speed of 106 miles
per hour, and was in perfeet condition on reaching home,
eating and drinking freely.

On the 21st, the vessel being then in the middle of the
Gulf of Mexico, and 1,596 miles from home by the captain’s
reckoning, the veteran bird Typhoon was let loose. This
male bird was three years of age, and had made several trips
flying last year from Chicago. It had not been sick at all
but had eaten greedily, all the voyage, pleces of meat and
wheat, with bread crumbs and anything the men fed to it
The crew had become attached to it, and it was with the great-
est tronble that Bleecker persuadedthem to let him release it,
They were positive no bird could reach land, but the lsd de-
termined to obey orders and let it go at all hazards, although
in consequence of & gale blowing off the shore, he had thought
it best not to let the bird go when the vessel was at 1500
miles distauce, Again the entry was made in the log, the
Captain still protesting against such foolishness. The noble
bind safely secomplished its fearful voyage, but, after alight.
ing st his coop, refused food and soon died of exhaustion, ex-
perts saping that he had been over fed and was 100 fat.
Hisaverage speed was 202 miles per hour, ¢

As to the question : Were these

ynnwbe.(ﬂ:beliﬂdlh“d“ﬂ )
and his log all going 1o prove this. thm
ever, voung Bleecker is soon to start on & much lo
ney, and is to hpmvﬂadwkllhlpﬂﬂm
these aro to bo Tempest and Tornado, the lattor of
to be Tet looso at five hundred miles distance, a
prepared to bet heavily on its flylag the same
hours. Tempest Is to fly at 1,000, and ﬂm‘
2,000, 2,500, and even 3,000 m
o bird can sustain itsolf in continuous i
has done it, and more. m
dent that he has MQ‘ lh
w

LR
1

ther outdo

It got to bo quite the thing for the |, $he
depot huekmon o bo asked to deiyo stravgers o Horey C 20
Bleecker's, sand one hackmon s reportod 4o have driven s | ™

wythleal I ¢, B, Butalus! ho was found not. At the Post | faca
Offico, the officlal was fain to confess he know no suoh wsu, |
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MANUFACTURE OF ARTIFICIAL STONE FOR THE
- CARTHAGENA BREAKWATER,

One of the marks of Spanish revival is tho attention paid
10 its commorco and the improvement of Ity harbors,

After the harbor improvements suzcesafully carriod out nt
Gijon, it was rosolved to carry out a similar work in the port
of Carthagonn, in the hope of restoring its anclont fmpor
tanoe. The main works wero to be two brenkwaters, called
Curra and Navidad—one 800, the other 180 muters in longth
—a plor for loading and unloading, 700 moetros wido, and o

cient for vessels of any size.

The work was begun March 29, 1870, by Angoitia & Co., un-
der the direction of Don José Rodrizuez Acerete, a skillful
engineer, and was to cost thirty-two millions of reals.

The base was to be of rough stone, on which rose two
walls of artificial stone; but after the foundation was laid up
to the surface of the water, it was found
that the weight was too much for the ground =
below, and a gradual sinking took place.

The engineer was thus compelled to adopt
something different from an upright wall,
and decided on the plan shown in our illus
tration. One tier of blocks of artificial stone
is set vertically, and then others inclining at
an angle of 45 degrees

The weight is thus divided, and the gea,
instead of dashing against a dead wall, re-
quiring great strength and power of resist-
ance, is met by & series of angles which break
up its impetus with very little shock to the
structure. A central wall of artificial stone
runs through the length of the breakwater.

OQur other illustration shows the operation
of wanufscturing the blocks of artificial
stone, which are four meters, or about four
yards long, by ons and a half meters thick,
and ax many high

The cement, composed of hydraulic lime
and sacd, Is mixed by steam, which drives
large wheels in the receptacle containing the
mortar, This, when ready, drops into cars,
running ona track, as do others with crushed
stone, to eylinders in which the whole, re
volving by steam, are thoroughly and dense
Iy worked together. These, in tarn, ran on
another track to the molds, where the blocks receive their
final shape. The blocks are then allowed to dry for ninety
day s, by which time they have all the character of real stone,
and are plung on chaios in the ssme way, for transportation
o the portion of the works where they are required

Spaniards now hope to make Carthagenn the conter of the |
:

hort route from Paris to Alglers,

CHARLES BABBAGE,

The following interesting sketoh of the life of this oxtra
ordinary man is condensed from Nature ;

There is no fonr that the worth of the Inte Charles Bl
bage will be over estimatod by this or any generation, T'o
the mujority of people he was little known oxeept as an irrl.
table and cccentrie person, possessed by n strange iden of o
enleulating machine, which he failed to earry to complotion
Only those who have carefully studied & numboer of his writ

Bridgewater Treatise,” “ The Refloctions on the Dealine of
Sclenee,” or “ The Account of the Exposition of 1851, are
genorally incompleto skotehes, on which bat little eare could

Wo hiave, In fact, mere samples of

have been expendod
what ho could do, 1o wis omsentinlly one who began and
did not comploete, Ho sowed idens, the froit of which has
been reaped by men leps nblo but of mors thrifty mental
hahits,

It wan not time that was wanting to him, Born as long
wgzo ns tho 20th of Dacembor, 1702, he has enjoyed n work

MANUFACTURE OF ARTIFICI

general dredging of the port to secure a uniform depth suffi- |

ings oun adequately conceive the nobility of his nature and | Ing life of nearly cighty years; and, thongh within the last

AL STONE FOR THE CARTHAGENA BREAKWATER.

the depth of his genius. To deny that there were deficien- | few years his memory for immediate events and persons was
cies in his character, which much diminished the value of l rapidly decaying, the other intellectual powers seemed as
his labors, would be useless, for they were readily apparent | strong as ever.
in every part of his life, As early as 1812 or 1818 he entertained the notion of cal-
The powers of mind possessed by Mr. Babbage, if used | culating mathematical tables by mechanical means, and in
with judgment and persistence upon a limited range of sub- | 15819 or 1820 began to reduce his ideas to practice. Between
jects, must have placed him among the few greatest men | 1820 and 1822 he completed & small model, and in 1823 com-
menced & more perfect engine with the as
- S sistance of public money. It would be need.
= - i less as well as impossible to pursue in detail
=\ the history of this undertaking, fully stated
as it is iu-.wn-ml of Mr. Babbage's volumes,
= Suffice it to say that, commencing with £1,500,
the cost of the difference engine grew and
grew until £17,000 of public money had been
expended. Mr. Babbage then most unfortu.
nately put forward a new scheme for an an.
alytical engine, which should indefinitely sur-
pass in power the previously designe d ongine,
To trace out the intricaciea of negotintion and
misunderstanding which followed would be
superficous and painful, The result was that
the Government withdrew all further nesist
ance, the practical engineer threw up his
work and tools, and Mr. Babbage, relinquish.
ing all notions of completing the difference
machine, bestowed all his energies upon the
designs of the wonderful analytical ongine.
This great object of his aspirations was to be
little loss than the mind of a mathematician
embodied in metallic wheels and lovers, It
was to be capable of any analytical operation,
for instance, solving equations and tabulating
the most complieated formule. Nothiong but
a caroful study of the published accounts can
rive an ||A|--||u-th' potion of the vast mechan.

BREAKWATER AT CARTHAGENA.

who can create new methods or reform whole hranches of | ieal ingenuity lavishod by Mr. Babbage upon this fascinating

knowledge. Unfortunately the works of Babbage are [design. Although we an often without detailed explanations
It has boen stated in the dally pross | of the means, there can be lttle doubt that everything which

Mr. Babbage assortod to be possible would have been theoreti.

strangely fragmentary
that he wrote eighty volumes; but most of the eighty publi
‘:11!!‘!”“?‘ are short papers, ofton only a few pages in '|~ ngth cally possible, The engine was 10 possess & ki) of l“.“..'ro{
published in the transactions of learnod socistion, Those to prevision, and was to be constructed that intentional disturb
| which we can apply the name of books, such ag * The Nioth | anceof all the loose parts would giveno error in the Bnsl remil
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rs Mr. Babbage entertalned the in.
this machine, and made many prepara
tions, wo can hardly supposo it capable of practieal realizn
tion. Before 1851 he appears to have despaired of Ity comple
tion, bur his workshops were never wholly closed, It wan his
plensure to lead nny friend or visitor through thess rooms
and expluin thelr contents, No more strange or molancholy
sight could well bo seon; Around these rooms In l)nrm:I
Bt rn~f~t, woro the ruing of a lifetima of the most govors and in.
genious mental labors porlinps ever oxerted by man, Thoe
drawings of the machine were alono n wonderful result of
skill nufl industry ; cabinets full of tools, pleces of mechanism
und various contrivances for facilitating exact workmanship
were on every side, now lying useless,

Mr. Babbage's inquiries were not at all restricted to mathe
matical and mechanical subjeots. His work on the * Foono-
my of Manufacturers and Machinery," first published in 1832,
is in reality a fragment of a treatise on political economy,
Its popularity at the time was groat, and, besides reprints in
Ameriea, translations wers published in four Continental
Innguages, Thoe book teems with original and true sug-
gestions, among which wo find the system of indus
trinl partnerships, now coming into practice, It Is, In
fact, impossible to overpralse the work, which, so far s it
goes, is incomparably excollent, Having assisted in found.
ing the Statistical Socicty of London in 1834, Mr. Babbage
contributed to their transactions a single paper, but as usual
it was a model resoarch, containing a complete analysis of
the operations of the Clearing House during 1830, It was
probably the enrliest In which complicated statistical fluctun-
tions were carofully analysed, and it is only within the last
few years that bankers have been persuaded by Sir John
Lubbock to recognize the value of such statistios, and no
longer to destroy them insccret, In this as in other cases,
many years passed before people generally had any notion
of the value of Mr. Babbage's inquiries; and there can be
little doubt that, had he devoted his lofty powers to econom-
ic studies, the sclence of political economy would have stood
by this time in something very different from its present
pseudo-gcientific form,

Of all Mr, Bubbage's detached papers and vgumes, it may
be asserted that they will be found, when carefully studied,
to be models of perfect logical thonght and accurate expres-
sion, There is, probably, not n sentence ever penned by him
in which Jurked the least obscurity, confusion, or contradic-
tion of thought. His Iangunge was clear and lueid beyond
comparison, and yet it was aver elegant, and rose at times
into the most unaffected’ and true eloquence. We may en.
tertain some fear that the style of scientific writing in the
present day is becoming bald, careless and even defective in
philosophic acourney, If #o, the study of Mr. Babbage's writ-
ings would be the best antidote,

Let it be granted that in his life there was much to cause
disappointment, and that the results of his labors, however,
great, are below his powers. Can we withholgd our tribute of
admiration to one who thronghout his long life inflexibly de-
voted his exertions to the most lofty subjects? Some will
cultivate science as an amusement, others as a source of pe-
cuniary profit, or the means of gaining popularity. Mr. Bab.
bage was one of those whose genius urged them against
everything conducive to their immedinte interests.  Henobly
upheld the character of a discoverer and inventor, despising
any less rewnrd than to carry out the highest conception
which his mind brought forth. His very failures aroge from
no want of industry or ability, but from excess of resolution
that his aims should be at the very highest, In these money
making days, can wo forget that he expended almost o for.
tune on his task? If, s people think, wealth and luxury
are corrupting society, shonld they omit to honor ono of
whom it may be traly said, in the words of Merlin, that the
gingle wish of hin heart was “togive them greator minds?"

.+ A+ W—

Although for many yea
tention of constructing

Frep AND Trearsext o Honses—Hay and oats mnke
the best foed for horses that are obliged to work hard and
regularly. If the hay is cut fino and the oats brulsed or
ground, the whole mixed and moistened, the horse will cat
his rations quicker, digest them sooner, and thus haye more
time for resting and ronowing hig power for labor,  Farmors'
horses that work little during the winter time may be Kopt
chenpor by cutting and mixing bright straw and hay in equal
quantities, nnd ndding n ratlon of stenmed potatoes or raw
carrots, Colts phould bo fod liberally on good hay—bright
dlover g bopt—and bralsed onts; give them a roomy box
stall in stormy wonthor and during nights,  Littor froely, and
do not let tho manure peoumulate under them. Sawdust or
spent tan mulcen good and convenlent Imdcliug; in clties and
villages they nre often cheapor thun straw, Groom horson
well and lot them have exerclse overy day; a run in the yard
is excellent, Beo that stable floors over bagemonts sro sound
and strong.  Arrunge the feeding racks so that dust and hay
geed will not fall into the horses' manes or oyes; somoe horse
men build their mangors too liigh, thus forcing the animal to
takeo an unnstural and painful position whon eating, Farm
horses that are not workod should have thelr shoes taken
off, and those that ore deiven on the road should be kept wall
shod.—8took Jowrnal,

M. Duvienare, a French ohomist, finds that water contain.
ing only one four thousandth of its woight of earbolie acld
suflicsd for the disinfection of the Morgue in Parls during
the hottest wenther, when it vontained aix or sevon hodios,

[

— ¢ - —

TRUTHPULNESS 18 8 cornor stone in charactor; and If it be
not firmly laid in youth, thore will alwaya be a weak spot In

the charctor,

Scientific  American,

MACHINE FOR ROLLING TAPERED BARS,

Mr, Honry Kestorton, of Birmingham, Eng,, has patented an
ingenious areangement of rolls for rolling taper tubes or
rods. According to his plan, there is employed s pair of rolls,
ench roll having a spiral groove of variable depth, aod of
half round section, turned on it, Tho groove in one roll is =
elght hnnded, and that in the other, 0 left hunded spirnl, ag
shown in the engraving, and when the rolls are placed to-

I
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gother and geared, go as to revolve In union, the grooves form
n sories of eyes, which, as the rolls revolve, appear to move
Intorally, and gradually decrease in size. Thus, if a bar or
tapered strip of iron, bent so as to approximately form a
tube, be introduced between the rollg at that end where the
grooves nre largest and deepest, it will be gradually shifted
towards the other end of the rolls asg it passes between the
Intter, and will thus be rolled tapered.

-
MAINE'S PORTABLE WINDOW VENTILATOR.

We have been using the above ventilator (an engraving of
which is annexed) in our office, with much satisfaction, for
some time. By its means we find the condition of the air in
the apartment much improved.

The prineiple of the invention is the deflection of the in
flowing current directly up toward the ceiling, where it be-
comes diffused, and gradually falls without creating sharp
currents,

LA RS SAATIERC SIE SR M T et D LR A0 A

Short sheet metal elbowed tubes are fixed in pieces of
board, which overlap and are held together by a bolt which
passes through a slot in one of them, so that they can be ad-
justed to fit windows of different widths. These boards are
placed with their outer ends flush to the window casing, and
the lower sash is raised to rest upon the upper edge of the
npparatus, The joints are made tight with suitable packing.
Each elbow tube has a damper to regulate the admission of
nir,

The apparatus is cheap and simple. It ean be applied any-
where; and, if others are as well pleased with its working as
we hnyo been, it will gain a wide sproad popularity.

Patentod  March 1, 1870, Underhill & Co,, 95 Duane
street, New York, will give further information on applica-
tion to them,

o ——e—
THE APPLICATION OF MECHANICS AND MECHANICAL
PRINCIPLES IN AGRICULTURAL OPERATIONS.

We copy from the Okio Convention Reporter, published at
Columbus, Ohio, some extracts from the introductory nddress
by Hon, I, F, Ward, delivered before the Ohio Stato Agri-
cultural Convention nt its lust meeting.  We wouldalso state
that from the Reporter we learn that another meoting of the
eonventlon will be held on the #d and dth of Janunry
1872, nt Columbus,  Wehiope it will be well attended,  Suoch
associntions do o vast amount of good In the dissemination
of practical knowledge among the agricultural producers of
n Btate, and wo nre glad to see that a growing Interest is
manifest among the farmers throughout the country to en.
lghten themselves on subjects so important to their pros.
pority.  Tho speaker thus accords to the mechanic and in.
vontor, duo eredit for the great advances mado in the agri
cultural flold:

“Wa may rejolco that wo live in a period of mechanieal
telumph.  The droams of past ages aro already more than
renligod.  The * alehomy " of Invention has learned the world
more than the transmutation of baser metals into gold, By
machinery, erade fron ore, in the hands of selentific manipu.
lntors, In wrought Into delionte hnir aprings snd tiny watch
aorows, worth far more than so much gold; and so islt In a
thonsnnd placos.  There is something truly wonderful to
stand nmong the machines, and seo what is sccomplishod by
the mechanio nrets of the nge,

By the electrie telograph we hinye almost distanced time,
and by steam locomotion we have nearly destroyed the iden
of terrostrinl distance.

This rapid advance of the world announces the dawning of
“millennial morning,"” when weariod fingors can give place to
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those of steel; when exhausted muscles rest and let sinews
of iron endurance do the hard work; when, indeed, emanci-
pated humanity may rest, and the mind preside over mechan-
ieal agencies doing his work ; when we may have leisure for
cultivation of intellect and such development of both mind
and matter ng will elevate our race.

There is something impressive in contemplating the tri-
umphis of mechanical gkill exhibited in this nineteenth cens
tury. These triumphs cor.e so mpidly, are being developed
everywhere, that we searcely note the wonders before they
are displaced by others. Every department of industry has
its new machinery and new modes of accomplishing wonder-
ful results. Now fields of enterprise are being constantly
developed, while inventors are handing out new devices and
improved machines to accomplish new work, and are teaching
the world how to do things better and more surely.

I need hardly say that agricultural pursuits are entirely
different and sarrounded by & different kind of machinery
than when we were boys on the farm. Do any of you remem-
ber the thump, thump, of the winter's flail, and the long
weeks of hard threshing? These have given place to the
thresher and separator, and the work of the winter Is done in
aday., We can some us remember the old flax brake, the
“ gentehing " board, the old spinning wheels and hand looms,
and the months it took our mothers and sisters to produce
the wearing apparel of the family. These are all gone, and
steam has been harnessed on to sutomatic machinery, and a
thousand spindles hum and power looms “ weave away the
web” to warm and adorn us. You can remember the long
weeks of back aching hand mowing. Sinee then the mow-
ing machine, in & hundred forms, has been wheeled in, and
with his team the farmer does in a few days and casily what
was a tedions and long “ haying.” All departments of farm
labor have improved tools and machinery, and new modes of
accomplishing the work that used to make farm labor so
wearying.

DEMAND FOR THE PRACTICAL APPLICATION OF SOIENCE.

A compétent amount of knowledge of the fitness of ma
chinery and its auxiliaries is a valuable attainment for him
who would make agricultural work a success. The honest
farmer, who had learned a part when he had learned that
the axles of his wagon needed lubricating, and so kept his
tar bucket filled and athand, showed that he had not matur.
ed his mechanical knowledge when he applied tar to the
cogs and pivots of his Yankee clock, and was, himself, much
surprised when he found it would not run!

The use of machinery on the farm implies the want of
mechanical principle, and the farmer would bardly use his
steel plow for a stump machine, or his reaper for clearing
brushwood, or his mower for trimming his hedges; yet as ab-
surd things as these have beea done. We do not expect the
enlighteped farmer will insist on patting his corn in one end
of his sack, and a stone in the other, to balance it, even on
going to mill on horseback ; but we do often see the laborer
working awsy at the wrong end of the lever, doing his work
wrong end first, and in the hardest way. A little clear hoad-
ed thought, that weaves in mechanical ideas, wonderfully
helps on even herculean tasks.

AS AN IMPROVER OF PARM IMPLEMENTS,

The farmer ought to be the best judge of farm implements
and farm machinery; and, if properly instructed in mechani.
cal principles, could not only (as he now does) discover the
defects of tools and machinery, but could at once cure snd
perfect thom. He should indeed, select an easier and more
rapid accomplishment of many agricaltural employments
now involving hard muscular labor,

It is the mission of applied mechanics to emancipate the
agricaltural laborer from that exhaustion that holds both
soul and body in the slavery of a mere animal dradgery.
Why may not a great deal that is now done by muscular ex-
ertion be accomplished by improved mechanical adaptations ?
Why not harness up the unmeasured power of steam to do
some of his work?  And what objection can there bo to let-
ting the idle winds pump water, for his stoek or for
his lands in time of drought*  With a little mechanical and
engineering skill, a whole farm could be well watered at a
comparatively trifling expense. Can you see any reason why
in the future, steam may not do our plowing—and indeed a
great deal of our farm work *

Thought and mechanical seience will enable any to judge
a8 to how powor should be applisd—whether with rapid or
slow motion, or whethor great power is to be attained by re-
duelng motion, Thave no doubt that this single fact will |
account for the difference wo find in the ease with wh
somo necomplish much with little effort, while others do
overything by the hardest. The farmer should know so
much, of the strongth and natare of the material and con-
struction of the machinery ho uses, that he may form an ae-

curate judgment of fts capabllity and durability, !!ﬁw f
oy TR i
e
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only proper judgoe of bis own machines,
TIE FARM SHOP,
The farm should have & good shop, well
material and tools, whore, in stormy we
pliments can bo repaired, and new labo
constructed ; and if half the time lounged away
bar rooms and saloons wore used in this shop, it »
the farmer so much a moechanio that he could repaie o
his machinery in o great deal loss time than 18 now
hunting for and being disappointed by mech
After reforring to the proposed new ag:
Ohlo, and rocommonding the Professor to
pupil doing the sclonce an well as reciting from |
Mr. Wanl closes with a word in behalf
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oo, and spoaking of them as the “ groasy
or Inventor,” and  lias assigned to them
s In the socinl seale, ** Yot by their works
. and rank them too.
inventors of the nineteenth contury are
“of the world—the troe *aristocracy,”
f any, we shoull uncover. Inventors’ and
have doveloped and opuned this whole na
ald not have been done without this agency.
tho world was two huodred years sinco) it
. & thousand years to do what has beon
 States in the Iast Gfty years with steam

invention. How magical the facts that meet
y enehantment the wondorful results attained !
mi'pnim fiying along our railrond lines, nt
“or forty milos an hour, and ourselves tallk.
o of 1ij aerows continents and through
ity and mechanioal skill, guided by seionco,
s grlory. o the selentific mochanio and in-
chief honor due.  Capital hay aided and sustain.
torprine, but it has been repaid, prineipal and inter.
‘ohief pan should bo given to these active man.
Lot us grasp the honest hand of skillful indus.
or them a8 wo onght.”

@orrespondence.
“are not responndle for the opiniona expressed by thelr Cor.

~ Traction EnginossSteam Plowing,
T the Bditor of the Scientific American :

The combined efforts of inventors, to surmonnt the diflicnl.
‘ties attending the practical wse and introduction of steam
‘road wagons and plows, may make a few words upon this
theme of some interest, especially to your many
readers who are directly connected with agricnltaral pnrsuits.

The Williamson road steamer and plow, New York, the
Parvin steam plow, Philadelphia, the Redmond steam plow,
Rochester, N, Y., the New Albany, Ind. road wagon and plow,
the Porter & Aveling heavy road locomotive, and n num
ber of others which are now being perfected, make the list
‘quite respectable.

The steamers enumerated above, in their efforts to get trac-
tion or held to exert power upon the road, may be divided into
three classes. The first class is by the resistance of tho main
bearing wheels at ench contact, and embraces the William.
gon, the Parvin, the Porter & Aveling, and most of the other
herotofors unsuccessful machines. The second class consists
in thrusting, through the tire, at earth contact, a pointed in.
strument; this includes, besides the Redmond, two or three
more machines not now fully perfected. The third class con.
sists of the use of shoving legs, hanging at an angle of 45°
to 39°, which includes the New Albany machine,
| The Williamson steamer is one of the most perfected forms

of the first class of steamers. Yet when it is at its greatest
strain, the machine will not exert a dead lift of more than
one half its own weight, and to do that it requires 5653 inches

surface at one hundred pounds, compounded in the
gearing 16 to 1. The weight of the machine, with wood and
water, will be probably 16,006 lbs. Why 56 53X100 Ibs.
pressure X 16 to 1 gearing{==90,480), should not produce bet-
ter results, is incomprehensible to me.

The operations of devices of the second class (the Red
mond) are much better; with only one half of the weight of
machine of the Williamson, it can exert as much of a lifting
power, or pulling force, in open field plowing ; but the machine
is not adapted to road service, as upon hard surfaces the

‘ thrusting points do not act; hence, as a road wagon it should
; be placed in the first class. Inventors are forced to make a
machine equally efficient as a road wagon, portable power,
or steam plow,
| We witnessed  few days since the operation of the New
Albany machine; weight 2,000 1bs., cylinders 2 inches diam-
eter and 4 inch stroke, ten in number; steam 50 1bs. The
cylinders were evidently too small, yet the movements were
| novel, and seemed to be suggestive of a principle that will
yield better results than cither the first or second clags of
‘ machines mentioned. In this machine a toothed yoke, worked
on the main engine shaft, operated backward and forward
four horizontal slides ; to each of these slides were suspended
two stralght pashing legs, with a hoof on each, reserubling a
4 herse's hoof. At the fiest trial these legs were suspended at
an angle of 33°, and would slip occasionally, in soft ground.
In the second trial they were shortened to 39°, and there was
! found no disposition 1o slip. At 45" angle of ley this machine
) would pull its own weight of lifting foree; at 39°, one and one
half times its weight, und at 33°, twize its own weight.

The inventor cluims he is only using the mechanical move-
monts of a horse, which can very readily, when required to
z do wo, 1ift its own weight. Upon the machine wus an cight

horse power boller, 50 gallon water tank, coal bunkers, ete,
‘ My attention was particularly directed to the boiler, it being
& vertical sectional mafety boiler, entirely surrounded by an
outside exhaust case, where the feed water was heated and
condensed, and waste water saved to use agnin. With engines
in proportion to boiler, | look for good practice in this ma-
chine

The urgent demand, all over the eountry, for the devices
mentioned, makes any information in regand to them watched
with more than ordinary interest. The writer is a farmer,
not well versed in mechanism, but feels very much like pur-
chasing some one of the fmplements mentioned above as soon
a8 he can intelligently do po. I believe thors are many farm.
e just like myself; honee the mportance of sclentific men
expressing thelr opinions, that partios abont purchasing may
profit by their views,

Greenville, Ind. ADVOCATE OV STRAM, FARMING,

Scientific  American,
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An Underground Hallroand o New York,
To the Editor of the Scientific American :

On reading yoar article on the * Progress of the Under.
ground Rallway System " (SCIEXTIFIC AMERICAN of Docom.
ber 2d.), 1 sannot help calling attention to some points in the
history of this important question, which now requires only
a little public spirit, on the part of the inhabitants of New
York city, to be finally set at rost in the manner most con.
sistent with thoe cconomy and convenicnce of the business
community, In view of the simplicity and cheapness of
constraction, the avoiding interference with structares and
streets, and the safety in traveling, all of which are secured
by the tunnel system, it may be fairly taken for granted that
the superiority of this mode of construction is demonstratoed.
Bspecinlly ia it so when the looality under eonsiderntion i n
arowded eity, of which every squinre foot of the surface s
covered with costly bulldings, and every wtreot filled with
duily inereasing traflic.  Leaving, then, this part of tho sub.
jeet, I propose to consider its special adaptation to the wants
of Noew York.

The length and narrowness of this city necossitate a rapid
means of teansit from one end to the other; and the stream
of traflic, ng well na the alrendy expressed public opinion,
point ont' Erondway as the rond under which the tunnel
should be made, Another recommendation of this courso is
its termination at the Battery, the only situntion at the
southern extromity of the city where a depot, sufficiently
Inrge to accomodate the traffic could be constructed, Thus
the ronte of Brondway will certainly be the best for the low-
or and business portion of New York; and it may be left an
open question, for the present, as to whether the railroad
ghould, at some point up town, diverge into one of the ave-
nues, or continue up Broadway to the end, thus terminating
on the west gide of the city. It would probably be necessary,
in the latter case, to make a bifarcation about halfway up
the island, so that & branch might diverge to the east side
und Harlem, If this plan were adopted, the branch should,
if the non-interference of house property be kept in view,
leave the main line at the junction of Fifty-ninth street and
Eighth avenue, and pass under the Central Park. Buat it
wonld be less expense, and it wonld afford accommodation to
all parts impartially, to let the railroad quit Broadway at
Union Square and then follow the course of Fourth avenue
to Harlem,

Public needs would demand depots, not. farther apart than
half a mile, in the lower portion of the city. Starting from
the Battery, these depots wonld be situated as follows: at
Wall street, Worth street, Spring street, Washington Place,
and Union Square. Beyond this point, the depots need not
be in such close proximity to each other.

Trains stopping at all stations would reach Union Square
from the Battery in nine or ten minutes, To effect this, lo-
comotive engines specially designed to accomplish a high
velocity as soon as possible after starting would have to be
constructed. This has been done on the Metropolitan Rail.
way of London, on which trains froquently attain a speed of
twenty-five miles an hour between stations that are not more
than half a mile apart. To free this traffic from perils of
persons crowding on to trains that have started, a lesson
from European mansgement would have to be learned. No
person under any pretence whatever should be admitted to
the platforms after a train is in sight. If such a rule be rig-
idly enforced, » hundred passengers can safely mount a train
in one minute, and so the detention would be as short as
possible.

Under these regulations, trains at three minute iotervals
can be ran with perfect safety. By never permitting a train
to leave a station till the previons one has quitted the sta-
tion in advance, trains can travel with complete immunity
from disaster; an end which has not yet been reached on
lines, with traing an hour or two apart, worked on the old
happy-go lucky system(?) of signaling.

There are many other suggestions I could give you, such
as the construction of cars with several side entrances to
facilitate rapid ingress and egress, but | forbear for tho pres-
ent. The chief point for the public consideration is how to
get rid of the Ring and the viaduet thereof. This seems in a
fuir way to be accomplished ; and when the course is clear,
the Underground Railway will only require impartial consid-
eration on its merits, and then we can go ahead and make
it

New York city, D. B.

-
Testing Kerosene Ol

To the Editor of the Scientific American :

I obtained some kerosene which had been inspected by
the Government inspector, and passed ns standing the test of
110° Fah. before throwing off’ vapor, or the flashing point, as
commonly ealled ; and I placed the same in a long test tube,
in which was placed n delieate thermometer. I then inverted
the tube, full of oll, in a vessel coutaining water, so that the
vacuum in the tabe was complete. I then applied heat to
the water, and watched carefully the thermometer;and, at
86° Fah., the vapor began tori ¢ in bubbles and collect in
the top. At 142" large bubbles rose mpidly, and at 190" about
834 per cent of tho oil was in vapor, [ then allowed it to
eool, when the bubble disappeared from the top by condensa-
tion. I then took some of the same oil which had vot been
heated, and passod ozonized air through it, then subjected it|
to the same test as the previous; and I found the thermome-
ter stood at 174" Fah, when the first bubble of vapor rose to
the surface, and at 190° Fah, only about 2 per “ent of vapor
wis thrown off,

I think the apparatus for testing the flashing points of ke-
rogene and petrolonm oils, as at presont used, are vory inef-

fective and inadoquate for the purpose, and oils are passed, ns

standing 110° fire test, which vaporize at much lower tempar.
ntures,

I bellove an apparatas made like that deseribed by me
would be more simple and eortain.

Xow York eity. C. F. DuXpERDALE.

e —
Hqullibrinm of Water In a ““Nest™ of Steam
Bollers,

To the Editor of the Seientific American :

In Jast week’s issne of your journal, /. P, 8, of Kansu
city, Mo, tolls us of a* Carious Freak of T'win Steam Bollors ™
and naks the “decigion of older engineers” Probably sn
oxplanation of the “ mystorions working ” wounld be accepta.
blo from a young engincer,

A hont of enginecrs have encountered and are still encoun-
toring the same difficulty, The cause in nine enses out of
ton in mnleonstenetion, whicly is the trouble in the case of H,
P. 8. The steam conneetions are entirely too small, and they
must bo enlurged to prevent the difficulty, When the pro-
duetion of stoam in the boilers is equal, there will be no such
trouble,

It i only when the produetion of steam in the different
botlurs i disproportionate that this dificulty developes itself.
The water is deprossed in the boiler producing the most
stenm, [t is ennsed by the resistance the steam encounters
in adjusting the pressure in the different boilers. A greater
quantity of stenm crowding through one stand pipe than the
other, n greater rexistance will be encountered and a depres.
sion of water in that boller i the result. - ,

There 18 n corresponding inerease in the prossure of steam
In the sume boiler, This difforence in pressure may be meas-
uted by the difference in the hight of water. 1f the difference
in hight of water is two inches, the difference in pressure will
be nenrly one ounce ; four inchies, nearly two ounces, six inches
nearly threo ounces; or the difference in pressure will be the
difference in weight of the column of water in each boiler.
The pressure of steam may be 90 or 100 1bs to the square
inch, spenk of the difference only,

It ig simply impossible to fire two or more hollers so even-
Iy that the amount of steam produced in the difforent boilers
will be equal. Then what is the remedy? It is to make
the steam connections and stand pipeson top of the boilers
large enough to allow the pressure of steam to ndjust itself
inthe different boilers without disturbing the equilibrinm of
the water. The gmallor these connections are, the more
trouble it will be to maintain the same water lovel in the dif-
ferent boilers.

The pressure of steam and water in a “nest” of boilers
may be compared to a huge balsnce suspended with equal
weighte, the equilibrium of which can be disturbed by the
slightest cause.

In the case of H. P. 8, he should have larger connections
between the boilers—say a four inch pipe connecting the two
boilers cither above or below the water line, so as to allow a
freer passage between the boilers, and he will bave no fur-
ther trouble; or, what is still better, he should compel the
builders to place (at their own expense) larger and proper
steam connections on the boilers,

It shows gross ignorance in the management of steam on
the part of builders to set up two steam boilers  sixteen feet
long and forty inches in dismeter,” with only “ two inch™
steam connections; withsuch imperfect connections boilers
are positively dangerous.

Zanesville, O, W.A.C

<
Making Flour without Millstones.
To the Fditor of the Scientific American :

In regand to your article, page 3353, current volume, on the
manufacture of flour, I would like to answer a few questions
and ask a few others.

I am constantly using a machine, such as youn speak of, that
will grind wheat, or, in fact, almost anything, without the
use of stones, and will run for years without repairs. But
your article says there is no heat. That is not so; the heat
produced in the winter is about 60 or 70 degrees, and in sum-
mer about 100; and, ns you say, it is done by extreme veloci-
ty and requires no skilled labor. But what I wish to ask is,
will it make better flour, and what would be the difference in
the price of labor now used, and tho price of hbor with one
of these machines? I have had considerablo oxperience
with this machine, and have ground, in ten hours, 15,000 to
18,000 1bs. of n substance similar to flour.

Brooklyn, N. Y. G. T. GRANGER.

e
The Existence of an Opon Seom at the Poles of
the Earth proved by Mazunotism.
To the Editor of the Scientific American :

As a goneral rule, fresh water from wells and brooks
freezes at 80° Fuhr., soa water at 281" Fahr,, rogalated, how-
over, by tho amount of salt and saline mattor it contains,

Rain water freczes generally at 304" Fahr, and distilled
water at 81° Fahr. Fresh and sea water lco molts at 33°
As sea water gives out its sali, etc,, in the aet of froesing,
therefore the ice of both meltsat the same degroo of heat.
Those facts being understood, the following vxp«dmu:u
were performed on November 24, 20, 80, and December 1, 1871,
Daring the four days of those exporimonts, tho thermometer
in the shade mnged from 17° Fahr, to 24" Fahr, betwoeen
7A M. and 4 P.AL The wind blew hard from the north

| west,

Evervthing being ready, we commenced at 10 A. M, in the
shade, and the experimonts were continued until 12 noon,
and the experiments on cach day were made at the same
time of day.

The experiments in detall are as follow; Wo took two
wooden bowls, highly coated with shellac nphb. being 8
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and 18 inches in diametor respeetively, The smaller one
was intended to ropresent the open polar sea, and the Inrgor
one, 1o reprosent the belt of fee which surrounds that sen,
In the large bowl, we put 4 inches of water, and the same
depth in the small one. The largo vessol was placed upon a
pine table insulated by a plate of glass beneath it and the
table, and the small bow] was placed in the center of the
largo one, with another plate of glass under it.

The water, when first put into the two vessels, was of the
samo degree, that is, 34° Fahr, It was brought from the
Kkitchen for this purpose.

Having the electromagnetic muchine snd the battery ready,
weo made the circuitat 10 A. M., At 11 A. M., there was a
thin scum of ieein the outer vessel but none in the inner one,
The thermometer in the outside ono at this time indicated
231" Fahr., the same as the one in the shade in the open air;
but the one in the small vessel was 281" Fah,, being § of a
degree above the general freezing point of sea water, Fif.
teen minntes after the circnit was broken (12 noon), there
were signs of ice in the inside vessel, and, at 24 P. M, there
was a thin sheet of ice covering the whole surface. The ther
mometers in both vessels and the one in the open air, now
stood at 23} Fahr. The battery was supplied with crystals
of the sulphate of iron during the operation, g0 as to keep
up a strong and uniform current.

During the experiments, the water in the inside vessel was
continually examined with a microscope, nnd we observed a
vibration of the water and also a rotary motion around n com-
mon conter, until the eircnit was broken.

Now, ns n slight agitation of water retards its froczing, will
not such have a similar effoct at the poles, to preserve the
water from freezing ¢

Woe have long entertained the iden that electric and mag-
netic currents pass and counterpass over the surface of the
earth, and are concentrated at the poles, where the intensity
is the greatest.

For as heat, light, and electricity are nearly the same in
principle, and as decomposition in nature, friction, concns-
sion, and chemical combinations in the earth, all tend to de-
velope them, we can readily concaive that, whenever they
are in an active state, that h at and motion must be there
also.

Therefore, if such a theory be true, the convergence of the
electric and magnetic currents to the poles of the earth, will
continually produce heat and motion, which will prevent the
water from freezing; and, consequently, an open sea will be
the result.

New York city. o JAMES QUARTERMAN.

LFor the Sclentific American.]’
SUBTERRANEAN EXPLORATIONS.

One of Nature's geological freaks during the ages past re-
sulted in the formation of a large cave near where the city
of Hannibal, Missouri, now stands. It is not a new or recent
discoyery, having been known for at least half a contury.

Though not to be compared with the Mummoth cave or
Ningarn Falls, it is still deserving of more attention than it has
heretofore received, from the trayelling and seientific world,

The entrance to the cave is one quarter of a mile from the
west bank of the Mississippi river, und about thirty feot above
the bed of a small stream that joins the Mississippl at this
point. The bluffsare limestone, and from 200 to 300 feet
high. Passing within the portals of the entrance, the ex
plorer finds there three pussages diverging as the radii of a
circle; following either of these he will soon find himself
entangled in o perfect labyrinth of avenues and passugos, piuss.
ing into, through, above and below one another, atevery con-
ceivable angle. Tnstead of the ono passage, with which he
he started, there may be twenty or more, running in all pos-
wible directions. This is the general arrangement of the
whole cave—a vast network of subterranean channols, n
“mighty maze”" and quite “ without o plan,”

In some places the cave is four stories deep; that is, there
are that many distinet systems of galleries, one nbove another;
uf other places these may be all merged into one,  The above
will afford one some idea of the intricate and complicated
structure of this wonderful underground city.

To got lost is one of the casiest things imaginable, The
explorer needs to take every posgible precaution, If he wou d
prevent such o result. The truth of this statemont hns boen
proven on more than one occasion ; but never, I bellove, with
any fatal or serious results, Two boys were onco lost in the
eave for n woek, nud had to subsist on rain bats during that
time,  On another occasion, n man, who had bean loat for
wovoral days, cnme out b o point two or three® wmiles from
whare Lo went in, and thus discoverdd a new entranoe,

Phe extent of the cave s not known, with any certalnty.
One nyenue, which hag boen nnmed “Qrand Hall” fs quite
stralght for nearly a mile In longth. Judging from its diree-

fon and length, it must pass under the Mississippl river, an
150 do many of the othor passages, So that the eave |s ut
oo gubtarranean and subdluvinl (if I may be allowed to
ord),
O:Il"h::o In t))ut little wator in the portion of the cave visited
Ir your corrospondont, nnd the ntmosphere is comparatively
d%‘lm temperature, of courso, is always the snme, sod that
fsnoar 60° Fahrenhelt, Summor heat und wlntof cold have
never penotrated to theso subterranenn vaults, The absence
of water, or gomo other causo, has prevented the formation of
thigo benutiful stalactitos and stalagmites which are usually

fornd in limestone caverns,
'.‘l:m rook 1s tho mountain limestone of the sub-enrboniferons

wge; und it fs o faot worth noting, that all the great enverns
of s country, if not of the whole world, are found in this

Jornstion,
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The walls of the enve are studded with water worn crystals
of cale sparearbonate of enlelum; a light blow with the
hammer roveals the beautiful interiors of these rusty look-
ing nodules,

The origin of the cave is plainly and indelibly written on
the walls of every passage and chamber; the characters are
horizontal water marks and ledges, such as would be pro-
duced by a running stream of water. They are so plain and
distinet ng to preclude the possibility of its having been pro-
duced by any other cause than a subterranean river,

There is considerable niter—nitrate of potassium—in the
clay or silt found in many parts of the cave. Tradition says
that, during the war of 1812, & man and his sons manufac-
tured saltpeter hore. At any rate, there are still to be seen
remains of old leaches, which were used for the lixiviation
of the nitrous earth,

Bats seom to be the sole representatives of the snimal
kingdom ; these melancholy creatures are found here in large
numbers, Thoey love the dark and shun the light; does it
follow that their deeds are evil ?

There are, in this part of Missouri, s great many caves,
Inrge and small, in some of which are found most beautiful
stalactitic formations. But there are none as large or intri-
cate as the one above described. R.0.C.
=
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LATENT HEAT OF LIQUIDS.

BY I I VANDER WEYDE,

The adoption of the unit of heat has not only given rise
to discoverios of n purely speculative scientific natare (of
which an example was given on page 380 of the last number
of this journal), but it has also led to important practical re-
sults, of which she application of the knowledge of specifie
heat is an instance. A much more important resalt, how.
ever, was the knowledge obtained concerning that class of
phenomenn where heat actuaily disappears and reappears;
this kind of heat has been called *“latent heat,” it is the
heat of form ; that means, this apparently disappearing
heat is the cause of the fluid and gaseous conditions of mat
ter; solids have no latent heat, flnids a certain amount, and
gases a very large amount. Latent heat, therefore, must not
be confounded with specific heat, as it gives rife to an entire-
Iy different class of phenomena.

Before the acceptance of the unit of heat, the phenomena
referred to were totally misunderstood. It was, for instance,
sapposed that when water was cooled below 32° Fah., it all
suddenly congealed by the abstraction of a single degree of
heat; and, inversely, that ice of 32° had only to be heated a
single degree above that point to convert it allinto water. If
this in reality were the case, the freezing of rivers in winter
would be most inconveniently rapid, and the melting of ice,
on the fields and mountain slopes, most disastrously sudden ;
80 that it would produce the most fearful inundations every
day that the tempemture rose above 327,

Fortnnately this is not the case. When we attempt to raise
the temperature of n very cold mass of ice, say of 10° Fah,,
by supplying it with hent from any source whatever, we find
that its temperature will increase gradually till we reach 32°;
when this point is attained the increaso in temperature will
suddenly be arrested, notwithstanding that we continue our
supply of heat; and it appears that this further supply is all
consumed in the operation of changing this solid condition of
the substance gradually into the liguid, We see, further,
that & very considerable amount of heat Is, us it were, absorbed
into the resulting water, and that this water will remain at
the same tomaperature of 82° till all the ice is melted. If we
try to find how much heat is absorbed in this way, we shall
obtain as result 142 units, that means, that to convert one
pound of fee of 32" into water of 82° will require as much
heat as would suflice to heat a pound of water from 32° to
174", This is 142°, which, if applied to one pound of water,
is, of course, 142 unite, It is evident that, in this case, the
thermomoter ean bu no guide, since the ice, just before and
Just after the melting, romains st 32°, notwithstanding the
absorption or consumption of 142 units,

The heat thus disappearing isalso ealled “heat of fusion,”
and any solid substancs, whon melted or converted into the
liquid condition, will absorb hest in exactly the same way.
The amount of heat thus rendered latent varies for different
substances, of which the following table contains s fow:

Name of substance, Melttng polots, Latent heat.
X882 vnngsnes R 42 Fuh, 142 nnits.
Spermacott,, ., 00000 1800 144
BooBWnX, .\ vvvrseans 14p° = ty o QR
BUIPHUR i oo scen 9000 116 148 ¢«
R o Can i | A AL A0 v
BN x 0i0'0 0. e« s 00 0 o5 ¢
07 ¥, PRI NIRRT a ) | W 160«
RANDY ke RRY PR 00" 480

It will be notioed that the units of heat, absorbed by melt-
ing, iave no relation to the melting point; so the latent heat
of eo and sulphor do not differ, while their melting points
diffor consldernbly,  The melting polnts of lead and bismuth
diMer not s grent dond, while the latent heat of the latter is
throe thmos an gront ne thut of the former,
the oryatalline tendeney of the salldifying bismuth, which is
absent in tho lead, s somothing to do with the peculiarity

tent heat,

It may be well to explain some of the methods of deter-
mining the smount of heat sbsorbed by fusion, as this will, at
the same time, glve a cloarer coneoption of the doctrine of
latent hent,  One mothod is to expose the solid sabstance,
during melting, to a constant soures of heat; for instance, »
Buogen burnor, of which it has proviously been determined

No doubt that | |

that the body with he higher meltiog point has the less la. |

how many woitsof heot it will produge por minute, or how |

405

many degrees it will raise & pound of water in that time.
Suppose wuch a burner were arranged so as to raise the tem-
poraturo of one pound of water two degrees per minute;
every half minute would then bo equivalent to s unit of
heat ;and, with such a flame, it would then be found that one
pound of fee of 32° would require 71 minutes to be couvcﬂﬂf
into water of 32°; or that one pound of solid beeswax of 140
would require 85 minutes to be entirely changed into the
liquid condition. This method, however, is not adapted for
corroet estimates, especlally in experimenting with the met-
als at high temporatures, by reason of the great loss of heat
by radiation in such cases,

A more correct method is that of mixing, similarly to the
mothod deseribed on page 180, for finding the specific heat
One pound of bolling water of 212", poured in one pound of
water of 32" will produce two pounds of water of the mean
temperatare of 123" ; but when the pound of boiling water s
poured upon one pound of ice, it will commence with losing
142°, which will be consumed to melt the iee and change it
into water of 32°; we shall then have one ponnd of water of
212°—144%, or 68°, and one pound of water (the melted ice)
of 32°, themean of 638" and 82° is 50°, and this will be the
temperature of the mixtare. Or suppose we put, into the
pound of water of 212", one pound of spermaceti, previously
heated to 120" or 130", near its melting point. 'We shall then
find that the water will soon be cooled down to 140°, and will
have melted half the spermaceti, 72 units baving been ab-
stracted by the melting of half n pound of this substanee, A
pound requires 2X72 or 144 units of heat, or, in other words,
the tomperature of the boiling water exceeding that of the
melting spermaceti, 212°—130" or 82°, and the latent heat of
the spermaceti being 144 units, it would require 144582, or
nearly 7--41bs, boiling water, 10 melt the whole of the sper.
maceti,

A third and most reliable method is the measuring of the
amount of ice melted by the solidification of the substance
under investigation, which previously has been melted and
cooled to near its point of congelation or solidification. Know-
ing that every pound of ice melted represents 142 units of
heat abstracted, in that every 142d part of a pound of melted
ice represents one unit, we have only to weigh the water ob-
tained from the inside of a block of ice, into which themelt
ed substance has been introduced,and which has been melted
by the cooling and solidification of that substance. Take,
for an illustration, a pound of melted tin, showing a temper-
ature of 430° Fah,, its melting point, and introduce it, in &
proper vessel, in the inside of a previously hollowed large
block of ice; the opening in the top is covered with ancther
block of ice, and all is placed in a properly constructed box
of non.conducting material so as to bave no unnecessary
melting on the outside. If we wait till the tin has solidified,
but still has a temperature of 43)°, we shall find that three
and a half pounds of ice have becn melted, as we may pour
so much water out of the hole from which we remove the
tin, and as every pound of ice melted represents 142 units of
heat, we have 3§ X 142==407 units of heat for the latent heat
given off by the melted tin during its solidification, without
chunge of temperature,  Or, if we wait till the tin has cooled
to 32°, the temperature of the ice, we shall find that, in all,
6} pounds of ice have been melted ; of this 2% is400 units, the
descent of #olid tin of 430" to 32°; the balance represents
the Intent heat.

—————ee D OGO Qe
Electriclty==Leoture by Professor Doremus.

Professor Doremus, in the Inst of his course of scientifie
lectures before the Young Men's Christian Association, New
York, dixcoursed on electricity nnd its applications. In open -
ing, he said thut Oersted,of Copenhagen, was the first to make
known the fact that eloctric currents have a marked influence
upon the magnetic needle. This discovery led to a multi-
tude of other discoveries, chief among which ia'the telegraph.
The Professor here explained the minute details of oporating
the telegraph, and, in speakind of the rapidity with which
the electrie current moves, stated that recently & message
was sent from Cambridge, Mass., to San Francisco and back
in loss than threo quarters of u minute, oxcepting the: time
nocessnry to repeat It at the varlous stations, A princs
its us, and almost the very moment he lands an our
family aro acquainted with the fact by electricity,
prinee lies on his deathbod, and day by day, hour
the whole civilized world is informed of his condiy
made to sympathize as one common family,
claimod recently that electricity will one ¢
steam engine, but he conld not think so,
to he utterly impossible to move anything
delieate Instruments or machinery by its o
Doremus noxt explained the vi P
ity to heat for purposes of o
mines, and oven for assistin ]
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tomutionlly Acting or Rocking Gate.
when the polata of support in o swinglng door or
{n the same perpondioular line, will It remain in any
0 the are of its oscillation on its hingoes. 1T the top
bo placed to ono alde of the porpendicular line which

1““" ssos throngh the lower hinge, the gato will swing toward
that

side of the perpondicnlar. If the top hingo be mado
“movable from slde to side of the perpendicnlar lino describod,
it Ix obvions that the gato may bo made to swing, by its own
_gravity, either one way or the other, as the hinge is thrust

* to ono side or the other.

The gate which forms the subjoct of the annexed ongray.
“ing s thus constract. = 1.
od, and is also made
“to Iateh and unlatch
Atself automatically
on the approach of
“vehicles, opening in (3
the direction of the
advancing earringe, |
and closing antomnt-
feally after the ve
hicle haw passed.

This is accom-
plished by very sim-
ple means, The car-
riage, ax it approach.
o8 the gate, passes
over n rocking
bridge, A, From a
perpendicular rock-
bar, attached to A,
passes o cord, rod,
or chain, Bitoalever
(not shown) behind
a tilting bar, C, piv-
oted to the hinge

of the gate,
which tilting bar
carries the pintles
which support the
gato and on which
it swings,

The top part of
the tilting bar, C,
glides back and forth
in‘a metal guide, D,
as it is tilted from
side to side by the action of the bridges, of which there are
two, as shown.

In swinging together, the gate latches itself. Itis unlatched
by the wheel of the carringe which, in passing over the
bridge, depresses a weighted crank lever, E, which acts to
raise the latch through the rod, cord, or chain, F, the bell
crank lever, G, and rods which operate the latch.

The gate,as it swings open, strikes against wind guards,
I. These are pivoted to the tops of the short posts which
support them, and are attachied by short chains to the con-
necting rods, B, as shown; by which means they act to give
the gate a start in closing, this being necessary when the ac-
tion of strong winds opposes the movement of the gate.

It is evident that when, in passing over either bridge, the
tilting bar is inclined to swing the gate open, the rocking of
the bridge on the other side of the gate will tilt the bar in
the other direction, so that the gate will close. It is also evi-
dent that no animal can open the gate, nor can it be left open
by accident, so long as the working parts are in order. A
rider on horseback opens the gate by lifting with his hand
the lever, H, which is connected with the latch. When droves
of stock are passing through, the gate is held open by a hook
on the wind gunards.

The gate is easily made, by ordinary workmen, from ma-
terials generally at hand ; and any ordinary swinging gate is
easily altered into one of these rocking gates.

The invention was patented July 12, 1870, and Februar~ 7,
1871. TFor farther particulars and descriptive catalogues, ad-
dress J. Madison Cutts, attorney and counsellor at 1;1w, cor-
ner of 7th and E street, Washington, D. C.

-
Preserving Egzgs.

The subject of the preservetion of eggs, savs the Boston
Journal of Chemistry, has recently attracted a great deal of
sttention, and many methods of effecting it have been pub-
lished ; though' none are altogether perfect, for the simple
reason that the true cause of the spoiling of the eggs is
either unknown by those who have attempted to furnish us
with direciions, or has been lost sight of by them. There
are two efficient canses for the spoiling of c'ggs, and unless
oné or both of these are avoided, we cannot hope for success,
The first is exposure to a high temperature, and the other is
access of air. It may be safely affirmed that at temperatures
below 32° Fahr. nearly all change ceases in organic bodies,
while very few organic substances will bear continual X po-
sure 1o a temperature above 90°. The freezing point is rather
00 low for the preservation of eggs in good condition, s
fmezing affects the flavor unfavorably ; but, if we desire to
preserve eges in the best manner, we must keep them cool—
sy st a temperature below 507, if possible, a temperature
which is frequently maintained in good cellars. But it will
L of no use to place the eggs in a cool cellar if they have
been previously exposed for hours to a temperature of over
20°,

The collection of the eggs must, therefore, in the first
pluce, engage our attention, Those who raise poultry, and
exspecially those who keep fowls for the sake of their eggs,
commit & great error when they fail to remove from their

AUTOMATICALLY ACTING OR ROCK

yards those birds that are Inclined to set, and which conse
quently take avery opportunity of warming tho eggn in the
neats,  [f any one will attempt to proserve oggs that have
beon subjocted to the hatohing process for one or two days,
Kohler, of
Gormany, who owos an extensive poultry raising establish

he will digcover the foree of this statement,

ment, and who overy winter presorves thousands of eggs
without ever loslog one, has recently published an secount
of his method of proceeding, and has given the following
rules for securing favorable resul's:

1. The nest must be placed in a cool position

2. The fowls that show a tendency to set mast bo removed

ING GATE.

at once, and placed in separate inclosures until this propen-
sity has left them.

8. If many hens be confined in the same inclosure, or use
the same nests for laying their eggs, the eggs ought to be
removed from the nests several times a day.

4. The eggs ought to be assorted according to age, and
preserved in boxes with the covers abways partially open.
These boxes must be kept in a cool, airy, and perfectly dry
place.

5. At the commencement of winter, the store of eggs is
placed in some room that is not heated by fire, but that is, at
the same time, thoroughly protected from frost.

6. The packages should be so arranged that the oldest may
be used first.

Eggs treated according to these rules do not acquire the
peculiar taste which is generally the result of the recipes in
vogue for preserving eggs.

— s ees—

WENDELL'S COMBINED DOOR BUFFER AND DOOR
FASTENER.

The object of this simple device is to act asa buffer in
preventing door knobs from striking the wall when doors are

thrown open, and at the same time to keop the doors in the
open position when so desired, The objection to devices now
in use, for overcoming the concussion in throwing the door
against the washboard pedestal, is the rebound they gire tho
door, throwing it away from the position designed for it. To
obviate this, several devices have been brought out, consist.
ing of springs, ratchets, catches, oto,, most of which have
been proved too intricate and expensive for the purpose.

The door buffer and fastener in the annexed illustration has

the combined morits of simplicity, durability, efféctivenons,
and chenpness, as will be seen from the following description
and an inspoetion of the engraving in which a seetion of the
atop In shown

A reprosents the pwlnﬂnl to be attached to the washboard

by tho sorew, B, This pedestal can be made from wood, hrass
iron, or porcolain, in plain or ornamental forms, the gimlet
pointed wood serow, B, bolng pormanently attached. The rab-
ber enshion, C, is to bo attached to the door by a serew, D. It
will be geon that the contraction of this rabber cushion when
entering the eupshaped eavity in the end of the pedestal, and
ita nntural expansion, after ontoring, constitutes the eatching
devieo It roquires
but littledirect push-
ing to fasten the
door, and but little
to unfasten it, yot it
is held firm against
wind or draft,

The striking of the
face of the pedestal
ngainst the base of
the rubber cushion
lessens the concus-
sion, The simplici-
ty, cheapness, and
ugefulness of this in-
vention recommend
it to bnilders, car-
pentors,and families,
the cost above the
ordinary  pedestals
now in common use
being merely nomi.
nnl, It requires no
skill or special tools
for application, In a
word, itisone of that
clasy of little things
by which the public
is benefitted cheap-
ly, and from which
the manufacturer
generally reaps a
substantial pecunia-
ry reward.

Patented June 27
1871. For further in-
formation address Wendell & Francis, 436 Walnut street,

Philadelphia, Pa,

-
Recent Progress in Chemistry.

I wonder what Sir Humphry Davy would have said to
any one who talked about stellar chemistry. . That great man,
in ridiculing the idea of lighting London with gas, triumph-
antly asked the fanatics who proposed such a wild scheme,
whether the dome of St. Paul's was to be the gssometer?
Yet we cannot imagine Regent street illuminated, or rather
darkened, with dips again, and to us stellar chemistry has a
real meaning. Who will venture to bound a science which
reaches far away through space, and with unerring accuracy
tells us the composition of distant worlds and distant suns?
What can be more humiliating to our small intelligences than
the reflection that a distant star will photograph its spectrum
on & sensitive surface with the ray of light that left it when
the oldest man in this room was & boy? What would the
great father of British chemistry have said, had he stood in
the lecture room of the Royal Institution, where his great
discoveries were made, and seen the burning hydrogen ex-
tracted by our great countryman Graham, from a meteorite,
the heat and light of another world: or could he look with
Lockyer on the burning flames of hydrogen, which dart up
from the sun to a hight of 50,000 miles, or could he read the
flashing telegrams which run so rapidly ronnd our world,
that all our notions of time are completely upset, and we
nctunlly receive intelligence today which was sent tomorrow ?
(Excuse the apparent absurdity ; it only shows how powerless
language is to keep up with human progress.) Had he lived
with us, he would have seen a large city dependent entirely
for its communication with the outer world by a marvellous
kind of photography, so minute that it enabled a pigeon to
carry a proof sheet of the Zimes under its wing.—£, C. C,
Sflln_furd.

-
TuE increasing use of bromide of potassinm, another o
chemistry’s contributions, would have been impossible, wer
it not for the extraordinary discovery of an apparently evs
porated sea water bed in Germany. The amount of bromic
consumed in medicine is now enormous, and most of it is d-
rived from this source. The same mines have also completey
changed our sources of potash; they produce far more tha
all the other sources of England and France put togethr,
and have so reduced the price that carbonate of potash is now
Inrgely made in this country at a price which competes mest
favorably with American pearlash, and will ultimately drve
it out of the market, Bromide of potassium is an instanceof
a substanco long used in medicine before its valuable ro-
perties were discoverod —K. €. €', Stanford.
. -
Ir is stated that a little girl in Philadelphia died a'ow

| days ago from hydrophobia taken by biting off a thread alter

mending a rent in hor dress which her dog had torn with his
tooth in play. She bad the disease in its most frightfuland
distrossing form. This is probably a case of idiopathis te-
tanus or lock jaw, the symptoms of which often simulate to

somo oxtent thoss of hydrophobia,

|
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CLOSE OF THE TWENTY-SIXTH YEAR OF THE
SCIENTIFIC AMERICAN.

Our readers will pardon us if we display in this article the
natural gratification we feel in the continual and incrensing
prosperity of the ScieNmiric AMERICAN. This number
closes its twenty-sixth year of existence., So long a connec
tion with the publication of a single paper as we haye had
almost identifies it with our daily existence. The pride we
feel in it redounds to the good of our readers, for our ambi-
tion will never consent to see our journal deteriorate either
in quantity or in quality of matter.

Our editorinl labors during the: past six months have been
arduous. These months have not been prolific in discoveries
or inventions of such a nature ss to furnish fertile subjects
for digcugsion or numerous items of interest. Yet, we have,
we think, sncceeded in rendering our paper even more inter-
esting and profitable than in preceding volames. Wehave full
evidence of this in the steady healthy growth of our sub-
scription list, in the encouragement constantly received from
correspondents, and in the increasing patronage in every de-
partment of our business.

The conviction we feel that onr paper exerts one of the
most important educating influences in the world, and tha
its record may be scrutinized in vain to find in it anything
that has not been salutary to mental and moral progress,
gives us courage to urge uponall to help us in widening its
circle of readers, We are not content to have the largest
circulation of any paper of the kind now published. We
wish to reach others who have not as yet learned, by long pe-
rusal, the real value of such a publication.

You, OLp Friexp, whose long acquaintance with its merits
hag deepened your respect and regard for the ScCIENTIFIC
AMERICAYN, and who feel and write that youn have been our
patron for more than a quarter of a century and would not
be without the paper if obliged to dispense withone meal a
day, say those kind words not to us only, but tell the
same thing to yonr neighbor and shop mate. Tell him to
gend for a copy if he wantsone to see how he likes it, and
induce him to try it for six months or & year. When the Ser-
ENTIFIC AMERICAN visits a house for six months, it general-
ly finds & permanent home there.

As will be seen by our prospectus, we offer special induce-
ments to those who aid us in getting new subscribers,

We have no solicitude abont the old patrons renewing;
wa simply ssk that they will do so promptly that we may
not misealeulate the quantity of puper to print at the com-
mencing of the volume,

-
THE GREAT EXHIBITION AT VIENNA, 1873,

. We published, one October 28th of the present year, the
announcement of the sppointment, by the Emperor of Aus.
trin, of & commission to arrange for holding an international
exhibition st Vienna, In 1873; and on November 18th our
renders were given some further information on the subject,
and some suggestions, for organizing . proper representation
of American genins and industry, based on our experience
gothered in Paris, London, and elsewhere, The Austrian
schome is gradually getting into shape, the form and dimen.
gions of the building having been declded upon. A building
3,000 feet in length and 060 in width is to be erected; this
strueture will be crowned with s cupols, about 330 feet in
dismeter, This will Le finished by October 1, 1872, A sepn-
pito building will be provided for exhibiting machinery in
motion, nnd another for the works of art, The noyel features
in the arrapgements have been submitted by ns to public
approval, sud it now remains for the manufacturers, inven-
tors, and selentists of the United States to decide upon their

course of notion,

Sreientific  dmerican.

Conntructors and patentees who have introduced their in-
ventions In Furopean countries have suffered grievous ill-
trentment at the hands of the Austrian authorities, whose
rogulntions on the subject of patents are, to say the least,
not formed for the protection and reward of foreign talent
nnd ingenuity, One most vexatiouns rule is that which inval-
idates n patent unless the article be mannfactured in the
realm, within twelve months from the date of issus. Now
fs patents are, in n measare, characterized by the locality in
which they wke rise, and are generally most economically
worked in the country in which they originate, it is almost
cquivalont to prohibition to enact that the locomotive en-
gines of Girent Britain, the telegraph instruments of the Uni-
ted Statos,and the printed muslins of France shiall be manufuc-
tured on Austrinn goil within a year from sécuring the patent,
and i n prepostorous requirement, swhich ill comports with
our liberal system of granting patents to their subjects.

But worse romaing to bo told, An American gentleman,
having o manufactory at Vienna, was enabled to comply
with this obnoxious rule; but he recently had a taste of Aus-
trinn legal administration, He had obtained a patent and
commenced the manufacturs of the article almost simulta-
neously; and two trustworthy and credible witnesses were
produced to prove this fact, but the officials deemed their
aflidavits insuflicient, and the manufacrurer has been sum-
moned before n court of justice to prove the introduction.
Such hindranco of the rights of foreigners gives rise to an
uncomfortable suspicion that the value of Austrian patents,

(o1 | 1#8ued to Americans and other foreigners, can be easily es-

cheated to the benofit of the Austrian public. The inventor
in question eyen goes farther, and intimates that his produc-
tion, being used by the Imperial government, was specially
and purposely hindered from its proper protection, thut the
authorities might more readily convey it to their own nse
without reward to the patentee.

Under such laws, it would be well for the Austrians to
congider whether their invitation to the nations is not likely
to meet with a contumelious refusal. Here, as elsewhere,
experience is valuable, and we remember that when we sent
to Europe in 1851, 1853, 1862 and 1867, we took our inven-
tions and processes to an open market. Neither in London
nor in Paris was there any room for suspicion that our speci-
men machines and productions were there for Europeans to
avail themselwes of, the American being nllowed a courteons
protection of his invention while the exhibition lasted: but
we do not learn that Austrin proposes any such protection.
The result of this most erroneous and destructive policy will
easily be foreseen.

-
LYCEUM OF NATURAL HISTORY---DISCUSSION ON MILK
AND DISINFECTANTS,

At the meeting of the chemical section of the Lyceum of
Natural History, on Monday evening, December 11, two im-
portant papers were read, one on ** Milk,” by Dr. Schweitzer,
Assistant Professor in the School of Mines of Columbia Col-
lege, and the other on “ Disinfectants,” by Dr. Endemann
Assistant Chemist to the Board of Health.

Dr. Schweitzer has had occasion to analyse a very large
number of specimens of milk, gathered by the sanitary
inspectors of the Board of Health, and it was a satisfaction
to hear him say that he had never found any other adultera-
tion than water. The popular impression, that chalk, calves'
brains, and simiiar unappetizing impurities are added by
milk dealers, appears to be erroneous! The chief results
obtained by Dr. Schweitzer were as follows: Normal milk
has the specific gravity of 1029, and contains from 12} to 13
per cent solid constituents. Two, ont of numerous analyses,

afforded : h s
L A R = K 1 S7T-81 8723
313011 o S AN A AR 2 R < 328 881
Casein (cheese).......ccveecccnnorcnnn. 357 371
BOZAF . <ccryimrecases cieerisnenconcns 460 448
RS st o BN o e b e TSR 070 070

The best specimens of condensed milk gnve:' water, 5354 ;
butter, 13:12; casein, 14°44; sugar, 16:30; ash, 2:60. [n the
preparation of the condensed milk, 430 quarts were con.
densed to 100, and the solid constituents increased from 12:55
to 4646 per cent. These results appeared to warmnt the
suspicion that 378 quarts had been reduced to 100; but by
making the correction, called for by the fact that the quart
was o measure of volume while all the determinations wore
made by weight, the company were found to have actually
started with 430 quarts to make 100 of the condensed article,
The ashes of milk are rich in phosphates and alkalies.

Dr. Schweitzer has added Iargely to our knowledge of the
composition of milk, and it is to be hoped that his valuable
paper will be published in full, in some technical journal.

Dr. Endemann, at the request of numerons members of the
Lyceum, gave a sketeh of experiments tried with various di .
infectunts, under the direction of the Board of Health, taking
them up in the following order:

1. Metropolitan disinfecting fluid. This famous disinfec.
tant is composed of 90 per cent of a saturated solution of
pesquichloride of iron, and 10 per cent of carbolic acld. If
it be entirely noutral, its oporation Is quite effective; but the
chief difficulty encountered with it was in its acid character,
which destroyed articles brought in contact with it, and often
liberated bad

2. Girondin diginfecting fluid is composed of zine and cop-
per salts, and can only bo obtained on a large scale in coun:
tries where these salts are the incidental products In exten-
sive chemical manufoctures,

8. Chloralum had been subjected to a thorough trixl, and
found wanting, It is essontially composed of the hydrated
gesquioxide of aluminum, and in its sction has the tendeney
to liberate sulphuretted hydrogen instead of fixing it,
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4. Bromo.chloralum s the preceding with o little bro-
mine added {o it; but ag this bromine is in combination with
alkaline bages, it is of no effect; and the diginfectant was
found to be no better than it should be, The fact was
brought out that forty years ago, M. Gannal, in France, pro-
posed chloride of aluminum for the embalming of bodies,
but did not seem to find acceptance, and was forgotten
until Mr. Gamgee recently revived it for the preservation
of meat. It appears to have dizappointed the expectations
that were raiged in reference to it; and also as u disinfectant
and antigeptic its value has been overrated.

5. Bgyptian powder was declared to be only a little less
disgusting than the bad odor it was intended to disinfect.
The remedy was worse than the disease. It appears to be
esgentially clay, mixed with a few per cent of the carbolie
ncid contained in refuse tarry liquids, and was said to have
a decidedly disagreeable smell.

6. Dry earth and peat. Dr. Endemann gave us the result
of his experience, that for the disinfecting of night soil, there
was nothing so valuable as dry earth and peat. Other disin-
fectants poisoned the rich soil and destroyed vegetation, but
the simple earth prevented the growth of germs, and thus
atopped the spread of disease and added to the growth of
plants. We cannot dispense with disinfectants and antisep-
tics on all occasions, but there are many instances where dry
earth could be more effective, while it is cheaper and more
easily handled.

Professor Joy confirmed the obzervations of Dr, Endemann,
and stated that he had tried the earth closet system for two
years, and was convinced that it was destined to supersede
all other methods of getting rid of the fecal matters, both in
the city and in the country. He believed that it was better
to stop the cause of disease at the outset, rather than to seat-
ter it broadcast through our water closets and open privies,
and then to try to prevent its further spread by the use of
costly chemicals. The open country privy and the city water
closet were declared to be the very hot bed for the germina-
tion of the worst forms of disease; and the sooner both are
abolished the better for the welfare of the community. The
ashes of hard coal, which the SCAVENZers carry in enormons
quantities from every house in the city, can be used as a sub-
stitute fordry earth. It isonly necessary to run this through
a tolerably fine seive, and to use it in the commode, and after
use, to pass it into the garbage barrel, to be carried away in
the carts.

All that any family requires is a hopper shaped reservoir
for holding the sifted ashes, a galvanized iron hod,and a pull
up similar to that which is provided in water closets. It is
easy enough to try the experiment, as commodes of different
patterns are now kept on sale. Soch a unse of fine coal cin-
ders would be very valuable; and the material thas obtained
from private houses would be highly prized by farmers. If
the Board of Health would go to work energetically in this
matter, they could do good work in introducing a much need-
ed reform. We cannot expect to go on forever contaminating
the rivers and bays with the contents of our sewers. A stop
must be put to it some time, and the sooner the better. Who
will put the earth closet system into such a practical shape
as to drive water closets out of our city houses and banish
the unsightly temples from country houses? We trast that
the time is not far distant when this result will be accom
plished.

—--
THE MYSTERIES OF FLIGHT,

Perhaps in the whole range of animated nature there is no
greater mechanical mystery than the flight of birds. We
publish in this issue a well authenticated account of a
most remarkable flight of some carrier pigeons, one flying at
arate of 190 miles per hour through a distance of 1,004 miles-
and another, 202 miles an hour for a distance of 1,506 miles,
The articly referred to gives accounts of other remarkable
flights which, as we do not deem them well attested, we shall
not further refer to at this time,

The power necessary to propel a pigeon 200 miles per
hour proves, upon computation, to be something sastonishing.
The shape of one of these birds is almost perfectly adapted
to reduce crosssection resistance to a minimum; but we
think wo shall be considered as entirely within bounds when
we assume that such resistance would be as great as that
exerted upon one half & square inch of flat surface. The
pressure upon this surface moving through air of ondinary
density at the rate of ono mile per hour is, ace el

Smeaton, 0000017 of one pound. Though the air,
hight at which pigeons fly, has less than the ordiz
cloge to the earth's surface, its rarity tells
the action of wings as it lessons resistance
may thereforo, be neglected in the computation.
of 200 wiles per hour the resistance of air
square inch of flat surfucs would be 40,
spoed of one mile per hour, or 008 of &
fly three and a third miles por e
bo obliged to overcome 11,868 foot pounds
oxert a forco of aver one thind of a horse px
It Is impossible to belisve this can have been
the pigeons in question. We are mther
that they availed themselves of the aid a
rents flowing in the direation of their
wind might appesr blowing against the
well known that at difforent altitudes o
rapidly flowlng in opposite directions,
good ground for onr supposition,
Wo lust week commenced the
which 14 cancluded fnour pr
on Flylig and Flylog Machines,"
esting (nformation. Mention Is

of bird and loseots; but we bolleve




- bird of equal strength of wing,
with which they approach the
ean watch the evolutions of

their ability to sustain them.
as they appear to exert. The
“of their wings appears to be made
“in air without advance or re.
her with or against the wind, they
w‘” propel them. This pecu-
n all the birds which can sail slowly
o the eagle, hawk, ete. The swallow,
arrow, moves its wings, which are
jon to its size, with great mapidity. The

on is also swift and strong. The wings of
» scarcely move more than one hundred and
ute, yot they are small in proportion to
which is often from ten to thirteen

‘a glass on some high peak, one may see, in
& and seasons, flock after flock of wild geese
sky from horizon to liorizon with steady and

,and probably passing thirty or forty miles
e they are first discovered till they disappear in
2. Now let the curious reader calculate the power
sustain a body weighing ten pounds, by one
twenty successive and uniform impulses per

ut taking into account cross section resistance
,and he will begin to appreciate the mystery of

is because this mystery exists that the problem of hu-
fight through the aid of machinery is still unsolved.
~As s00n as we know the mechanical principlesof flight, we
shall have some ground for judging its possibility or impos-
lity to * birds without feathers.”

—— o>

SCIENCE RECORD FOR 1872,

We have in prees, to be issued January 1st, a new and
“walnable book of 350 pages octavo, entitled as above, which,
we think, will be read everywhere with interest. It will be
‘a compendium of scientific progress of the present year, and
s to be profusely illustrated with steel plate and wood en-
gravings.

The following is a partial outline of the general contents
of the Science Record:

Notices and descriptions of the leading discoveries and im-
provements invented or introduced during the present year,
portaining to Engineering, Mechanics, Chemistry, Philosophy,
Natural History, Agriculture, Architecture, Domestic Econo-
my, and the various Arts and Sciences, with many engravings.

Blographical uotices of prominent men of science, with
portmits, )

Descriptions of the most important public works, began
or completéd during the year, with illustrations.

Notes of the progress and extension of railways, telegraphs,
and other means of communieation.

Descriptions of the new applications of steam, clectricity,
and other motive powers, with engravings.

Almanac for the year, and a chronological table of notable
scientific events and phenomena.

Reports of Patent Office proceedings. Classification of in-
ventions at the Patent Office, with the names of all exam
iners, officials and employees.

Portrait and hiographical sketch of the Hon. M. D. Leg
gett, Commissioner of Patente.

Description of that great engineering work, the Mount
Cenis Tunnel through the Alps, with engravings of the tuo.
neling machinery, portraits of the chief engineers of the
work, and other illustrations,

Description of the great Government works at Hell Gate,
New York, with many illustrations, showing the wonderful
galleries now being cut in the rocks under the bed of the
East River, preparatory to removal of these obstructions by
explosion, the drilling machinery, the electric apparatus, and
other interesting objects.

Description of the great Suspension Bridge between New
York and Brooklyn, now in process of erection, with inter-
esting engravinge.

Steel plate engravings of the celebrated Gatling Gun or
Mitnilleur, showing its construction and use in various
forms, upon wheels, horseback, camels, boats, ete,

Illostrations of recent improvements in  cannon, fire
arms, e,

Recent applications of science to the constraction of steam
and sailing vessels, with illostrations,

Reports of the important law trials, and decisions pertain.
ing 1o inventions and scientific matters,

Proceedings of scientific bodies, with notes of interesting
papers.

Hlustrations of late improvements in all the leading be.
partments of mechanics and seience.

Useful tables and practical recipes pertaining to the prin.
cipal branches of industry.

The whole forming s convenient and popular ScrExcE RE
CORD of the present year, of permanent value aud importance

necessary for reference sod interesting to everybody. It

Seientific  Amevican,

price.  Publisbed by Munn & Co, 87 Park Row, N. Y. Of
fice of the SOIENTIFIO AMERICAN.
One copy of the SCIEXTIVIC AMERICAN for one year and a
copy of the Selence Rocord, $4.
- —
TO CITY SUBSCRIBERS,

The ScrexTivio AMERIOAN will hereaftor be served to our
eity subscribors, either at their residences or places of busi.
ness, nt $3:50 o yoar, through the post office by mail carriers.
The newsdoalers throughout this eity, Brooklyn, Jersey City,
and Hoboken keep the SOIENTIPIC AMERICAN on sale, and
supply subyeribers regularly.
papers of dealers in their neighborhood,
persons Lo patronize the local dealors if they wish the Scrmx.

Many profer to receive thoeir
We recommeond

TIVIC AMERICAN or any other papor or magazine.
TIMELY SUGGESTIONS.

Agents who receive their weokly supply of the Sores.
TIFIC AMERICAN through news companics nre nrged to can.
vasa their localities, By a little effort among intelligent
mechanies and manufacturers, they can add largely to their
lists. We will send specimen numbers, when desired, for
that purpose,

What more valuable present can be made to young me
chanics than a year's subscription to the SCIEXTIFIC AMERT

cAx? Employers will be doing their employés a great ser-
vice by acting on this hint, and wo feel sure that at the end
of the year they will consider the investment a good one,

Subscribers who wish to have their volumes bound can
send them to this office. The charge for binding is $1.50 per
volume., The amount should be remitted with the numbers,
and the volumes will bo sent as soon as they are bound.

Every Employer should present his workmen and appren-
tices with a subscription to the SCIENTIFIC AMERICAN for the
coming year,
Every Mechanic and Artisan whose employer does not
take the ScieNTIFIC AMERICAN should solicit him to sub-
scribe for 1872,

Now is the Time for old subscribers, whose subscriptions
expire with the year, to renew.

Now is the Time for new subscribers to send £3 and com-
mence with the new year,

Now is the Time for forming clubs for the new year.

It will pay any one to invest §3 for himself, his sons, or
his workmen, for one year's subscription to the SCIENTIFIC
AMERICAN. 1

It is easy for any one to get ten subscribers at §2°50 each,
and for his trouble obtain the splendid large steel plate en.
graving, worth £10.

It is easy for any old subseriber to get a new one to join
in tnking the paper. Those who do will receive a bound vol-
ume of the *Science Record” for 1872, See description of
this work on page 353, SCIENTIFIC AMERICAN, issue of
December 2d.

It is no more trouble to remit $6 for two subscribers than
£3 for one.

If any mechanic whom you'ask to subscribe says he can.
not afford it, tell him he cannot afford not to,

If any one wishes specimens of the paper to examine be-
fore subseribing, tell him to write to the publishers and they
will cheerfully mail them.

Ifany one wishes an illuminated Calendar for 1872, to
hang in his office or shop, e can have it sent freo on sending
& request to this office.

If handsome illustrated posters and prospectuses are

winted to assist in obtaining subscribers, send to the pub.
lishers of this paper.

It is the intention of the publishers of the SCIENTIFIC
AMERICAX to make the papernext year bottor and handsomer
than any previous year during the last quarter century it has
boen published.

It is the intention of the puhlinin-rn to illustrate, by su
perb engravings, all rew and practical inventions nnd discov

eries that may be developed during the year,

PATENTS.

American and Buropean.

MUNY & CO. continne to give opinlons 1o regard (o the Novelty of In
Yeotions, free of charge; wake special Examinations st the Patent Ofee,
prapare Spevifications, Drawings, Caveats, and Asignmonts | xnd proseculs
spplleations for Letters Patent at Washlogton, snd In all Karopean coun
tries. Thay give special attention to tha proseoution of Hejectod sl
Appeals, Kxtensions, and Interferences.

shouald have a place in every library.
3 350 pages octavo. Handsomely bound. Price $1.50, Px-
tr binding, half calf, $2. Sent post free on receipt of tho

SF” Pumphiet of the Now Patent Law for 1890 farnlshed free.  Address

MUNN & 0O,

[DEceEMBER 23, 1871.

APPLICATIONS FOR EXTENBION OF PATENTS,
Froarive AXenon axn Live Preseoven,~Joseph Hamphries, Washing.
ton, D. C., has petitioned for an extenson of the shove patent. Day of
heating, Febirnary 25, 10,

Bariva Dovan.—Jumes Perry, Drooklyn, N. Y., and Joseph C. Fuller
Orange, X. )., execator of Klisha Fitagorald, 4 d, baye p A for
an extension of the above patent.  Day of hearing, Fobruary 21, i¥8

Examples (or the Ladies,

Mre. Governor Tiranch, Enfeld, N. C., has used 8 Wiheeler & Wildon
Machine stuce 197 without the stightest repair, nnd It Is now a8 Kkood as wheo
new ; during the war It stitehed country homespin for over 100 negroes.

“RBarnett’s Cologne Water Iv preferred to the German by the fash-
lon." —ilome Jowrnnl,

For sale st refall as well as wholesalo by JOHX ¥, HEXRY, § College
Mace, New York.

Business and Personal.

The Charge for Insertion wnder Ais Mg b One Dollar a Line. If he Hotces

: exosed Four Lines, One Dokar ant a Ralf ver Ling will be charget.

The paper that mests the eye of maoufacturers thronghout

Ee Uulted States—Boston Bulletin, $1 0) a vear, Advertisements 1o« lpe.

Chand & Howe's machinery oils, the best—try them—134
Malden Lane, New York,

Rubber Valves—Finost quality, eut at once for delivory ; or
moulded to order, Address, Gaita Percha & Ralbber Mg Co., 9 & 11 Park
Yiace, New York, "

Smith's Patent Time Keeper and Compass, will be sent any-
where, by directiog 0. to D, L. Smith, Watertinry, Conn,  Agents wanted.

Engincoring and Scientific Books, Catalogues mailed froe,
E. & V. L. Epon, 446 Nroome 8L, New York, sad Charing Cross, London.

Patents wanted (send for cireular).  Also, relinble, energetie,
Stato Agents. Cal), or address, Inventor s Co-operative Manufactaring
Co,, 21 Park Row, N.¥, Erastus 8. Bennett, Gen'l, Supt.

Self-acting Patent Horse Holder (For Sale, State Rights, or
make on royalty) ; very simple. Can be attached to all kinds of vehicles,
Sleighs, &e. Send for eirealar. Abm. Quian, 3 Marey Avenns, Brook-
Iyn, L. L

Francis Schleicher,Consulting, Analytical and Man'fz Chemist.
Laboratory,Newark St. bet and Harrlson, Box 172, Hohoken,N.J.

Wanted, a Second Hand Boring Mill—6 ft. to 7 ft. Table—
Bement or Sellers make preferred. Address P, 0. Box 9, Phila., Pa.

For Hydraulic Jacks and Presses, New or Second Hand, send
for cirenlar to E. Lyon, $% Grand Street, New York.

Williamson’s Road Steamerand Steam Plow, with Thomson's
Tires. AddressD. D, Willlamson, 32 Broadway, §. Y., or Box 180,

Boynton's Lightning Saws. The genuine £500 challenge.
Will cut five times 25 fast asan ax. A 6 foot croms cut and back saw, M,
E. M. Boynton, 30 Beekman Street, Now York, Sole Proprietor,

For Hand Fire Engines address Rumsey &Co. Seneca Falls, N.Y.

Over 800 different style Pumps for Tanners, Paper Makers,
Flre Purposes, etc. Sead for Catalogne, Rumsey & Co.,Sencea, Fally, ¥.¥.

Scale in Steam Boilers—To remove or prevent scale, nse Al
len's Patent Anti Lamina. In use over Five Years. J. J. Alles, 4 Soath
Delaware Avenae, Phlladeiphia, Fa.

Presents—A Doty, Washing Machine and Universal Clothes
Wringer—warranted . R C. Browning, £ Cortlandt 8t., X, Y.

Improved Mode of Graining Wood; pat. July 5, 770, by J. J. Cal.
low, of Cleveland, O., enabling inexperienced gralners (* withous the long
roquired study and practice of heretofore™) 1o produce the most beautiful
and Natural Gralning with speed and facllity, Send stamp for elrenlar.

8 Hydranlic Presses for sale on reasonable terms.  Apply to
Whitaeyville Armory, Conn.

Metallic Molding Letters, for Pattern Makers to put on pat
torns of Castings, all sizes, ete. L W. Knight, Senecs Fally, NX. Y.

Portable Farm Engines, new and beantiful design, mounted
on Springs. Compact, light, and cficlent. Sead for descriptive cirenlar
Mansfield Machine Works, Mansfield, Ohilo,

Stencil Tools & Steel Letters, J.C.Hilton 86W . Lake st.Chicago,

Taft's Portable Hot Air Vapor and Shower Bathing Apparatas
Address Portable Bath Co., Sag Hlarbor, N. Y. Send for Circular.

Shoe Peg Machinery. Address A. Gauntt, Chagrin Fall, Ohio

Builder's Seaffold—Patent for Sale—For further particulars,
address Redlck & Kunkle, Batler, O,

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

Turkey Boxwood picces for Sale, suitable for engravers and
tancy turners’ use. Addross Stephess & Co., Riverton, Coun.

All kinds of Prosses and Dies. Bliss & Williams, successors
to Mays & Bliss, 114 10 122 Plymoath St Brooklyn, Send for Catalogue.
The bes lubricating ol in the world is Winter pressed Sporm,

K014 1n bottles, cans, and barrels, by Wm. F. Nye, Neow Hodford, Mas,
Brown's Coalyard Quarry & Contractors’ Apparatus for holsting
andcoaveylog material by iroa cable. W.D Andrews & Dro 00 f Water LN ¥
Prossos, Dios, and Tinners' Tools. Conor & Mays, late Mnys &

Bliss. § 10§ Water st, opposite Falton Ferry, Brooklyn, N.Y.

Over 1,000 Tanners, Paper-makers, Contractors, &o., uso the

Pumps of Heald, Sieco & Co. See advertisement.

.
For Solid Wronghtiron Beams, ote., soo advertiseroent, Ad.
dress Union Lron Mils, Plitabareh, A, for Lithograph, ste.
Mining, Wreeking, Pamping, Dminage, or Irrigating Machin
ery. for sale or rent, Sco sdvertisemunt, Andrew’s Pateat, indde page.
lmproved Foot Lathes, Hand Planers, ote.  Many a reader of

this paper has one of thom. Seiling I all parts of the country, Cansda
Kurope, ete. Ostalogoe free. N, Il Naldwin, Laconls, N.H

Safety Store Elevators. Provision against Rope, Bolt, and
lfn.";n' breaking, One third the oot of others claiming to be safe. An-
drews Oro, , 114 Water Streot, New York,

Milo Pock & Co., New Haven, Ct.

Pock’s Patent Drop Press,

Vertieal Fugines—Simple, Darable, Compact. Exeel In coon-
amy of fael and repalt,  All sises wiade by the Greenleal Mackioe Work »
Indianapolis, lnd, Send for enls wnd price list.
Millstone Dressing Dinmond Machine—Simple, effective, du
rable. Por description of the above ste Scleutific American, !fnv. mh

10, Also, Glanier's Dismonds.  John Dickinsos, & Nosau sl N, Y,
To Ascertain where there will be a demand for nsw Muchin.

ory, mechanies, or manufacturers’ supplics, see Manuofacturing News of

47 Park How, N. ¥,

Unltod States In Bostoa Commarcial Balletin, Terms WA year
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Answers to Gorvespondents,

SPECIAL NOTH ~Thia colmn s davignad 10r A general interest and n.
MEUclion OF ONr veeders, not 10F gratuitowe Paplien to guestions of o purely
bumineas or pereonal natire,  We il publish such inguiries, Aowever
TORACR Jaid o an adoeriasemants al | 000 Lind, wtar the head of * Bumnew
and Personal '

ALL reference (o back numbers must ba by volume und page.

T, B, of Pa,—We have not the nddyross of manufacturors or
dealers In white brass,

CARBON PLATES ROIC BATTHRY, ~Gas carbon |8 rathor a hard
materinl to work.  Thore are varioos ways of muking plates for battaries
of it, For an amatonr, It has boon recommanded to out it with a tenon
naw. 1t will cont some elbow groase, hut porseverance will Kive youo suo-
Comn.

EXPANSION OF Brurv.—I think, in the dispute between A
and I, A s decldedly wrong In his opinion about bolts belug tighter 1n
wet woather than In dry | and [ ean convines him that it Is not so. At the
1ate Sonth Carolina State Falr, the holts that drove the cotton gins were
run from two englines on the ouwside of the building, and [ noticed that
the belts were alackor on one day when It was ralning, than they were on
the othor days thal wern clear. This, 1 think, Is proof enough.—E, O,
MeC., of 8, ©.

CANKER 1IN Moomit.—I1 notgee that, in roply to F. 8, €, a cor-
reapondont r s the mse of muriated tUnoture of lron s & month
wash, for the above alfection.  1f F, 8, C, usos that remedy in that munner
for a fow months, he will ruln his teeth, and will injore them If he uses It
for any time, He will find a solation of ohlorste of potash—two drams to
tWo ounees of water—a much more eMolent remedy and porfoctly hsrm.
lTess, =0, 8. 8.

Twin Borers.—To H. P, 8.: The trouble with your hoilers
I8 1n the connections on top.  From what you say you have no steam dome
on elther boller, which I8 undoubtedly the oanse of all your trouble. Put
on A dome of Afteen or el thteon Inches diameter, ranning to the center of
oach boller; connect It by not less than a four Inech plpoe to each boller.
Then take your steam from the center of the dome, where yoo will eon-
neot your safety valve, sod your trouble Is over, If the mud dram 15
cloar.—W. J. W,

Grare Juick—In answer to query 4, No, 23, I would say
that If the grape Julce be from caltivated varieties of grape, the way to
make good wine out of It Is 1o let it forment without any sdmixture of any
kind, and to draw it off clear in tho spring, when 1t will be a pure and
wholesome wine, ready for use or the market, If the Julee be from wild
grapes, and, as s asual In that easo, vory astringent and deficient in sagar,
Tot M. T. M. add to It equal parts of water, and to oach gallon of the mix-
ture Lwo or three pounds of white sugar, Doth formulas make good wine,
but the formor pleages better the Earopean and the latter the American
taste.—D, L,

Coriovs FrEAR oF TwiN Bornens.—Let me say that the
troublo can all be got rid of by maklng Ltho steam pipe, connecting the
two bollers on top, 3% or 4 Inchies Inslde diamotor, and ing the two
at the water line with and inch plpe. This allows the water to maintain
18 lovol regardless of unequal firlng. The trouble is onnsed by the small
connecting pipe; as two pounds pressure will ralso wator four feet high;
by fring heavily under one boller you ¢an fill the other full to the safety
yalve. There Is no trouble of this kKind where large connections are used,
even with four boll t gethor.—B,, 0of O, -

Sucrioy Poye.—In answer to M, W, Q,, of Mo.: He is very
much mistaken when he says * ten feat horlzontal Is equal to one foot per-
pendicular.” I canshow him a pump on the Chicago and Alton Railroad,
at Shipman (now working and has been (or seven yoars) that draws water
73 feet horizontally and 16 feet perpendicularly, and works well. —J. M.

Official List of Latents.
ISSUED BY THE 0. s. PATENT OFFICE
FOR THE WEEK ESDING DECEMBER 12, 1871,
Beported Ofictally for the Scientific American.

SCHEDULE OF PATENT FEES:
gn each Caveat
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each
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ap] to Exsminers-io-Chlef....
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os
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application

d:mulm ..................... e
an :m for Design (three and »
=um& Destzn w vu)n)
121,701.—Sasu StprorRTER.—W. H. Brown, Ban or, Me.
121,702.—Toy Exciye.—A. Buckman, Brooklyn, N. Y
121,708.—DooR PLATE—W. A. Caron, Springfield, Mass,
121,704. —HavreER—J. Carpenter, Wilmington, O.

121,705, —MowER.—D. H. Chawberlain, West Roxbury Mass.
121,706.—Box ¥or WaeeL—W. A, Clark, Westfield, Conn.
121,707.—AvcER.—W. A. Clark, Woodbridge, Conn.
121,708 —Frour Bovt.—J. C. Ceokson, Lancaster, Pa.
121,709.—Guaup.—W, Darrah, J. Cutshall, Coshocton, O.
121,710.—SAa¥E.—J. Farrel, New York city.
121,711.—Bovur.—J. Farrel, J. Weimar, New York city.
121.712.—CaxaL Boat.—H. Fowler, Washington, D. C.
121,713.—CaxaL Boar.—H, Fowler, Washington, D. C.
121,714 —CaxaL Boar.—H. Fowler, Wash n, D. C.
121,715 —Backorousp.—A. R. Gould, Carrollton, O.
121,716, —Hyprant.—P. H. Griffin, Albany, N. Y.

121,717 —FmE Avanry.—E. A, Hill, Chicago, 111,

121,718, —BotrLe WrArrEn.—W.A Hinman, New York city.
121719, —Mrxixg Gases,—T, C. Hopper, Philadelphia, Pa.
121,720, —PrEess1x6 Crotin.—P. Howe, Boston, Mass.

121 721 —LiFTinG JAck~—L D, Johnson, Kennett Square,Pa,
121722, —DRYER.—G. A. Keeno. Lynn, Mass.

221,798 —MaTrrEss,—J. Mans, Westtield, Mass.

121,724 —Lockisa Nurs.—J. Maitland, Newburg, O.
121,725, —Lixk.—J. H. Mclntire, Crestline, O,

121,726, —Fastesixe,—W, 1. McPherson, Nashville, Tenn.
121,727 —PrEssixo 8kixs. N.D.Morey Saratoga Springs, N.Y.
121728 —Bep Borros.—E. P. Read, Chicago, 111,
121.720.—Bep Borros.—E, P, Read, Chi . I

121730, —STRKING MEcnaxmss.—C. W. Roberts,Chieago 111
121,781, —CaTrLE PusMr.—G. B, Roe, Ogie Co,, 111,

121 782 —RAL.—R. 8. Sanborn, Rockford, TiL.

121,738 —GrAaTE—W. Sanford, Bmo'kl R i &
121,734.—BEDSTEAD.—8. Bpringor, Chicago, 11,

121,785 —HixGE Jorst.—N. Thompsan, Brooklyn, N. Y.
121,786.—Moup.—N, Thompson, Brooklya, N. Y.

121,787 —Drreser.—J. Valontine, Buflily, N. Y,

121,788 —VgsseL.—E. Whitehead, Cineinnati, O,

121,789, —Tunasgen,—R. 8. Willisms, Norristown, Pa.
121,740 —Honse PowEnr.—A. Wissler, Branersville, J. Gam-

A , P
1910741 —Srovk i1, Zalin, Philadelphis, Pa.
121,742.—Bmp Cace Peroi.—E. Aldom, New York city.
121743 — Bowr THREADER, —F.8.Allen,C_F. Ritchel, N. Y city.
121,744, —O0men.~J. F. Allen, Mott Haven, N, Y,
121,745 —Morrve PowER.—IL 5, Bamnes, Augusta, Wis.

Scientific  merican,

121,740 —Duxixe Saxp, gre.—A. 1, Bauman, Mapleton, Pa’

121747 < Kxivn Creaxun.—W, 8. Beebe, J. T. Baynows, A’
A Koy, West Troy N, Y, 3

120 740 —S1iam Hiearen,—J. I, Blessing, Albany, N. Y.

121,740, CAxaAL Boar.—I'. J, Burke, Virginia, 111

121,700, Fuy Brusi—H, ¢, Chandler, Pern, Ind,

121701 < Iermaanaron—A. J, Chose, Boston, Muss,

121,708 < Funcwe—J, W, Chorry, Carthage, 111,

121,708, Wanngi.—J, P, Chosebro, Trenton, N, J.

1207540 Diavr Cook—W. P, Clark, Medford, Mass,

121,785, <<Ciuns «dJd, Cochran, Jr., Auburn, Mo,

121,760, < Banw Tie.—M. N, Coe, Madison, L,

121,707 <Bnow Fawrexisa.—F, Coeller, New Haven, Conn.

121,708 — Baskr,— 1, B, Cole, Huntington, Mass,

121,750, Piwron.—C, B, Cottrell, Westerly, R, 1.

121,700, R s M, Craven, Dedham, Mass,

121,701 Winr Cover.—V. W. Crowson, Westfield, Muss.

131,762 —Fuxsack.—~IH, Dayies, Newport, Ky.

121,768, —~Toxas.—8. 'I'. Dickinson, Jr., Belviderse, N. J.

121,704 —8onues.—E, Duffee, Haverhill, Mass,

121,700, —Sramr Caxcurer.—D, E. Eaton, Boston, Mass,

121,706, ~Toon Houogr-E.F . Edgecomb Mechanic’s Falls, Me,

121,707 —~BaoATELLE, #1C.—\Y, Evers, San Francisco, Cal.

121,768 K gy Boanp.—C, Fogelberg, Boston, Mass,

121,700 —Laron, ¥ro,—V, Frazee, San Francisco, Cal,

121,770, ~Bonen,—B. French, Rochester, N, Y.

121771 —~Hyprast.~J, Fricker, Cincinnoati, Ohio.

121,772 —~DBnake—J, A, Gerhart, Easton, Pa,

121,778, ~8roxi Saw.—1H, 8. Gillette, New Preston, Conn,

121,774~ LarriNGg JACK.—A, E. Goddard, Essex, Conn.

121,795, —Conpew,—H, C. Goodrich, Chicago, 111,

121,770, ~Rore Way.—A, 8, Hallidie, Sap Francisco, Cal,

121,977, Ay Loaven,—H, W, Hamilton, Brandon, Vt,

121,778 <K gypoann InsrnosMeNT. E.Hamlin, Winchester, Ms.

131,770, ~LupricAton.—J, Harper, New Haven, Conn.

121,780,~Purr Exaise—J. Hateh, South Windham, Conn,

121,781, —Brrr Fasrexer.—J, W, Hicks, Laurel, Md.

121,782 —~Thise Lock.—S. W, Hollen, Cineinnati, Ohio,

121,783, —~Miyer's Squin.—J. Holmes, St, Clair, Pa,

121,784, —HARVESTER, —H. L, Ho‘»k'ms, Eaton, N. Y,

121,785, —Sasn Hovper~T.8.& W.L.Hubbard, Brooklyn N.Y,

121,786, Lo SL’{l-our.—(}. H. Johnson, F. Botiner, Bridge-
rort, Conn,

121,787.—So0ar.—W. Johnson, New York city.

121,788, —~Maron Box.—A, D. Judd, New Haven, Conn.

121,780, —Prryan.—A. Ketchum, Estherville, lowa.

121,790, —~Cume, grc.—C, Lehnert, Boston, Mass,

121,701 —CorNvcoria.—W, Lohse, New York city.

121,792 —SurereEn SADDLE.—L. D. Lothrop, Dover, N. H.

121,798 —Pume.—T. J. Lovegrove, Philadelphia, Pa.

121.794.—(30!‘."'!‘(\"/;:0!1.—;!. Mallon, H. Von Phul, Jr., Holly

ood, La,

121,705 —~Froir DrRyER.—C, H, Martin, Chapinville, N, Y.

121,796 —~FmE Escare,—G. D, McCullen, New Orleans, La.

121,707 ~FeNcE.—R, B, Meeker, Sandford’s Corners, N. Y.

121,708 —~SrrarariNg MeTALs.—A. Monnier, Phila,, Pa.

121,700, —<TREATING SULPRATES.—A. Monnier, Phila., Pa.

121 800.—CALENDER.—S, Moore, Sudbary, Mass,

121 801.—PAINTER'S TRESTLE.—D. Moritz, New York city.

121,802, —TreTiH PLATE.—G. Morrison, Palmyra, Wis.

121,808, —~D1e.—F. B. Morse, Plantsville, Conn.

121,804 —Beanixe.—E. D. Murfey, New York city.

121,805 —PackiNG, ere.—E. D Murfey, New York city.

121,800, —PackiNG, Erc.—E. D. Murfey, New York city.

121,807.—Die.—E. Norton, Chicago, IIL 3

121 808. —CanTRIDGE.—A. Payne, Brid rt, Conn.

21,809 —SeEDER.~-T. L. & G. Pierce, New Providence, lowa.
121 810.—ReEADING DESK.—G, F. Perkins, San Francisco, Cal.
121 811.—Brusi.—G. & F. Pirrang, Chi , 1L
121 812.—Wasit BorLeEr.—J. W, Plouff, Gloucester, Mass,
121 813.—01m Cax.—F. W, Read, Marquette, Mich.

121 814.—Wasner.—0. J. Rider, J. C. Bryant, Wellington, Mo,
121,815.—CorT10N PraxTer.—H. A. Ridley, Jacksonport, Ark,
121,816.—Craxr,—). Scholl, Cashtown, Pa.

121,817 —SuvLky,—T. 8. Seabury, St. James, N. Y.

121 818.—SappLE—F. M. Simpson, Pittsville, Mo.

121 819.—GRINDING MiLL.—J, B, Smith, Bowenshurg, 111
121,820.—SToNE PULLER.—G. Sprinkel,North Leverott, Mass,
121 821.—CorE RETAINER.—CJ), Stevenson, Hazel Greon, Wis.
121 822 —EvevaTon.—H. 8. Stewart, Yreka, Cal.

121,823, —Car CovrrLixa.—l. B, Traey, Lincoln, Del.

121 524 —RAmLwAY Switcen.—E. A. Trapp, San Francisco,Cal,
121, 825.—BR1cK MAcHINE.—J, Treadway, Haverstraw, N, Y.
121,825.—FirE Escare—J. J. Treanor, New York eity.
121,827. —AMALGAMATOR.—J. Tunbridge, Newark, N. J.

121 828 —TABLE, E1C.—S8, W, Wardwell, Jr., St. Louis, Mo.
121,829.—Hat Swear.—\W, M, \\'-mbur;. New York city.
121,830.—SnurTLe.C.H, Waters Groton, W.Orr Jr, Clinton, Ms.
121 831.—Wine Ner Macuixe —F.C.C.Weber,Brooklyn, N Y,
121,832, —Grove.—\W, W, Whitdker, Gloversville, N. Y.
121,833, —Grove—W. W, Whitaker, Gloversville, N, Y,
121,834.—Buxo ATTacuMENT, A. Wieners, Will'msburgh N.Y.
121,885, —SwiveL Loor,—0, F, Winchester, Now Haven, Ct,
121,836 —RALwAY Crossing.—J, Wood, Red Bank, N, J.
121,837 —Bee Hive—E, 8. Armstrong, Jerseyville, 111,

121 838 —SuvurTLe Box.—J. Ashworth, North Andover, Mass,
121,839.—BABING OvEN,—AA & J A Aull, Bellefontaine, Ohio,
121,840.—Bee Hive—H. A, Bathurst, Clearfield, Pa,

121 84 1. —FasteNixe Wunens—B, Berndt, F. Barsch, Will-

famapors, Pa
121,842.—Loom m\nxm.—J. Booth, Pottstown, Pa,
121 843.—Pumr.—H, E. Braunfeld, Phila., Pa,
121 844 —Wasnen.—R. M. Bruce, Camp Point, 111
121 845, —OrNAMENT.—E, T, Bussell, Indianapolis, Ind.
121 846 —Drrenen.—~E. T, Bussell, Indianapolis, Ind.,
121 847 —DnyER, ¥10.~L. 8. & C. F.Chichester, Brooklyn N.Y.
121 848 —Brivae. T, C, Clarke, A. Bonzano, Phila,, Pa,
121 849, —Cuamy Macnine—A. ), Clemmons, Aberdeon, Miss,
121,850, —DivipEn.—A. A, Cook, Milford, Mass,
121 851.—Cranr~T. 0. Cornish, Woonsocket, R. L.
121,852 —Sasu Hovpxe.—J. Court, Memphis, Tenn.
121,858, —Wixoymiue—J, Cushman, Thomson, 111,
121354 —Traxsmrring Powen, gre.—T. Damon, Thomp-
sonville, Conn.
121 855, —FExce.—B. (. Devoe, Fredericktown, Olio.
121 850.—Scnonn Saw.—W, H. Dobson, W. H. Doane, Cin

elnnutl
121,857.— HUD— W, T Dole, Peabody, Mass.
121 858, —DESTAL Foness,—N, A, Durham, Dugquoin, 111,
lzlm().—ﬂull'ml:.' fr"(;L’l'..All.—kG,. sbnd H. Duxon, Brooklyn, N. Y.,

. () Ark, NoJ,-

121,860, —PurTiNg Ur NeenLes,—D, Evans, Studley, Eng.
121 861.—Brur Sureren—A. Fox, Edinburg, Ind,
121 868, —Bunaran Avany. W. F. Gardiner, Bethany, Can,
121 R68 —HARNEss Pap.—J. H, Guarrott, Groencastle, Ind,
121 364.—STEAM Exose.—G.Girtner,C.Diebold Lobanon, Pa,

121 865.—Banngn Fastexive —ET.Gilmore New York city. |

121 866.—Rook Drivi.—Henry B. Gingrich, Bradford, Ohio,
121 887, —GRAIN c;uu-«—g. M. Gould, Montreal, Can,
191 868 —SUrroRTER—I. Greentres, Baltimore, Md,
121,809, —T1¥ CAN,—8, E. Gunn, Ch.law. 1.

121 870.—S1wxan Hovse T, 8, dall, West Meriden, Conn.
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121 871.—Bricx Maciixe—D, Hews, Des Moines, Towa.

121 572 —Inox, gre.—T. C. Hinde, Fownhope, Eng.
lelﬂ‘m.—lhsm.lxn Boxes—C. Ilnﬁmunco-tt"' ""k city.

B, Hossler, Now Berlin, Ohio.
121 875.~RALWAY Froo.—S. M. Hudson, St l/n‘nln. Mo,
121876 —ookixe Stove—W, J. Keop, Troy, N Y.

121 877, —810vE Pire Damven—W, J. Keep, Troy, N. Y.
121 878~ LATiE~B, Lawrones, Lowoll, Muss, -

121 879, — W ixpixo Guipk—J. N, Leonard, l‘lm'lt\:lllc'!. Conn,
121 180, ~HORAE STOCKING ~W. Lowis, Axtoria, N, Y.
121,881, —HARvEsTER—J. P, Manny, Roekford, 11,

121 892, —Honsg Powen,—M, l?. Murmaduke, B, F. Btewnart,

santa Fe, Mo, =
121 883, — W Asier.~—G. H, Miller, Bolvidere, N. J.
121 384 —Liaursxe Rop—8. H. Miner, Winonn, Minn,
121 885, — G LossinG IRox, pTe,~(, W, Monroe, Chieago, 11
121 886 —Desx, wre—L. H. Marelll, Falmouth, Me,
121 887 —SK1viNe Macuise—J. H, Mudgott, Lynn, Mass.
121 388, —Iog Macnise.—A. Miihl, Waeo, Tex.
121 880, —Sr1eeL.—(. M. Nes, York, Pa.
121 800 —Boosm Baxp.—G, Nevenger, Phila,, Pa,
121 801, —SteAam Excrse—E. Nicholson, Cleveland, Olije.
121 802 —GAaTe—A. D, Northway, Kenosha, Wis, *
121 898.—~MoveMesT.—T. H. Percival, Harper's Ferry, Va.
121 3. —Bripa e, —C. Pfeifer, St, Louis, Mo,
121 805.—Vise,—R. Porter, Bristol, Conn,
121 306, —Sewiso Macuixe,—G. Rehfuss, Phils,, Pa,
121 5307, —Sroerine Box.—P, W, Richards, Boston, Mass,
121 808, —N1TRO-GLYCERIS.—E. A, L, Roberts, Titusville, Pa.
121 804, —REFRIGERATOR.—J. Rohrer, Lancaster, Pa
121,900.—AppREssING Macnise.—J. K. Bukenbrod Salem,0.
121 001, —8S168aL.—D. L, Schinberg, New York clt{.
121,902,~ Preservise Hops. J.Seeger,J.Boyd,Baltimore, Md.
121,008, —SeranatinG Fats.—T. Sim, Baltimore, Md.
121,904, —MEeprearn Coxpousp.—C. A, Simmons, Waldo, Fla.
1219056, —VaLveE—C. B. Smith, Newark, M. J,
121,906.—Porato Dicaer.—M. Stewnrt, Southfield, Mich.
121, 907.—SnvurTLE Box.—J. M. Stone, North Andover, Mass.
121,908, —Inoxixe Macurse—G. F. Taylor, New York city.
120900 —AyMONIA ExGiNe.—C. Tellier, Paris, Franee.
121 910,—Ho1sT.—T. Terrell, Yonkers, N, Y.
121, 911.—FmerLace.—R. P. Thomas, Sciotoville, Ohkio.
121,912, —WEeATHER STRIP.—J. Thompson, Aledo, 111
121,913, —DisisrecrasT.—H. A, Tilden, New Lebanon, N.Y.
121 914.—WaTeER GAGE.ETC—T. W. Todd, Schenectady, N Y.
121,915, —DryER.—J. Turner, Chicago, 111
121 016.—Truck Fraue, Erc.—B.W. Tuthill, New York city.
121 917.—Bromer —C. Walsh, Newark, N. J.
121 918 —Pump.—Z. Waters. S. Bradley, Bloomington, 111
121919 —Rarrax.—G. A. Watkins, Gardner, Mass.
121,0920.—Fare Box.—J. F. Winchell, Springfield, Olio.
121,921.—Suamrpoorse.—M. L. Winn, New York city.
121,922 —CARRIAGE Door.—A. Wright, Wilmington, Del.

121 374 —Hounse Powen~H,

121,923, —ADVERTISING LaxTERN.—T. L. Wright, N Y. city.
121,924, —EKXNI1TTING MACHISE, ETC.—N .Chrk'tghhlden. Mass,
REISSUES.
4,664.—CorToN Grx.—D. Prmatt, Prattrille, Ala.—Patent No.

17,506, dated JSaly 18, 1857 -

~ extonded seven years.
4,665 —CuLTIvaToR.—F. J. Underwood, Rock Island, IL—
Patent No. SSAI2, dated December 3, 1508
4,666, —LuBrIicaTING BoLstErR.—M. P. Wilmarth North Prov-

dence, R. L—Patast No. 30,190,

4067, —ANTMAL Po:r.—ﬁ. oF. Ch:“ylkocfkmrw — , N. ¥—
Patent No. 11354, dated Mareh 34,1591

4,668, —EXPANSIVE Bit.—W. A. Clark, Wellsville, Conn.—

Fatent No. dated May 11,
Jlmt.l';m Sed-) l-énhuhmm

B > I, 1Y,
4.009.—TREADLE ATTACHMENT.— W. Glover,
- L er mllbuy.!m.
4.670.—Can SrriNg.—A. Hebbard Cambridze, Mass.
ﬁumwmn 1866 refesue No. 438, dated Apri)
4'6"‘—”:&:“!:6 - Patent X mszsc'.gc W'B'ua. 2
on, Mass, -
4.072.—Div.i20n A.—anruf&g.—fmhm Harrening Ma-
chlae Company.—Patent No. “O‘_ February l.i
-‘lém .l,s”i.%w::myug;n—'og o &&M
4.073.—0!;}:410:: c&-—llnvm—ﬁﬂcbm Ma-
ne ‘o'ptg.-m' No. ST, dated Nwﬂ t.i'

June 2, 1557 ; umadmm?& 0. 344, Bated Jaly
Y.—Patent No.

3, 1w
4674 —Loock,—L. F. Munger, Rochester, N.

0, dazed Fe! NS
i —HaxD St —T, .\%. ALY -
75, AND STAXP. ¥ Bobum_nn. ;!:bgm.n.c.

years.
4676 —Drrener, Ere—W. J. W duﬁ’, Brookfield, N1.—
Nﬁlnl’..m.wrﬁﬂ.;& A i

DESIGNS.
Forus—C. Baillairge,Quebec, Canada.

5408.—G

EOMETRICAL
5409 & 5410.—CanreErs.—J. Wade Palmer, Mass.

5A11.—Turee BorTLE CasTER —G. D.

5412.—8Siawr.—H. Erbs and J. Barth,

5413.—Suow Cagdp.—T. Hall, Jersey City, N. J.

SAl4.—Hanrxess Bracker.—J. L. Jackson, New York :

5415 &5.416.—Harxess Hoors.—J. LJackson New ﬁ%

5,417 to 5,422 —CarrETS.—A. McCallam, Halifax, nd.

5,423 —RAck ForR RoBEs.—M. Nuhn, New York city.
TRADE MARKS.

578.—CAst STEEL, Erc.—W. Butcher & Co., Lewis

574.—MeDICINE.—E. Chiles, Philadelph a:b._

575, —~Arconor.—C. H. Graves, , Mas

576 to 579 —Crocks.—E. Ingraham & Co

580, —Brrrenrs—W. H. Knoepfel, New

381 —Craars.—P. Pohalski & Co., Ne

582, —RunpER PANT.—Rubber Paint
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Subseribers—Who wish to have their vol-
umes bound, can send tem to this office.  The charge
for binding is 150 per volame. The amount should
be remitted in advance, and the rolnmes will be seat
&8 500n as they are bound.

City Subscribers.—The ScIENTIFIC AMERI-
CAX will' be delivered in every part of the city at
#3350 n year. Single coples for sale atthe News-stands
in thls clty, Brooklyn, Jersey City, und Willisms.
bargh, and by most of lhe News Doalers in the United
States,

Advertisements,

The mhu: aF the SOTENTIFIO AMERIOAN a5 an advertising
e over-zati; L. I cir is ten
sémex greater than that of any similar journal now pub-
datod. It goew oo all the States and derritories, and ix
read in ali the princ pal Ubraries and reading-rooms of
the world. We invde the attention of those 1woho wish 1o
1aake their Yuxiness knoon (0 the annered rates. A busi-
O TAAR Wants something more than L see iz adyer-
tiement on'a printed newspaper. He wants cirewiat.on.
A7 Iis worth &5 cents per lne o advertiss in a paper of
tAres thowsand circulation, it &s worth $2.5) ver line to
advertise tn one of Wirty thovsand.
HATES OF ADVERTISING.
Back Page = « « = S1'00 n line,
Inside Page « = = 735 cents a line
Yor eack imsertion.
Engravings may head advertiserments af the same rate per
line, by mozvurement, ax the letler-press.

o ——

-}'TL\T% bought, sold, and procured—
olul Bnck Companies organized on mine
fics, ke, £, H, GIBGS & CO. 31 Wall 6. New Fop

REY IRON CASTIRGS—all kinds made

rder promptly. Light Cast Goods our Spe-
citty, LAVINGATOR & CO- iy Sopds -

EORGE H. BALL, Manufacturers’ Agent
for the sale of Metals, Machinery, Rallway
Muehinisis’ Rapplies No. 40 Houth Fourth .'ﬁ»lc."ph’i'ﬁ‘.l
ddphh. Woor Mann’s Portable and Statlonsry FEn-
mu. .mlm. Saw, Grist, and Lath Mills, Tool, Machin-

File, Spring, and Rallrosd Cas Bteel. biack lead
Cmdblrx, At and Power Pamps, Steam Traps, Pack-
fng, lb-llln;.h;mdr- Shovels, Lasterns, Ol Cups, Porta
bie ¥Forges, Steamn Gau ., Nafls. B. Baker's patent
lnltg meldl or American White Brass for car aXE,
stexmsbips, rolling millls, ete.  Agencles received in the
aboye Jine of goods. Hallroad conlractors fornished
with al) Mcmuy supplies and rolling stock, etc., on
reasonable

1 ‘Ogt SALE—Horizontal Engine, 18 in. cyl-
nder, § M stroke—two Tubular Ko rp—S( m Puinp

~T N 3 in. Doc)»l' Leather lk‘llln! n'urlr n'e.r 2 por

out. UPHAM, 81 Booth Street, New York.

I AND SAW MILL—~Do work of 3 men
M

Rip 8 Inch lumber with esse. Thousands in uu
“ais wanted every where,

HILLE OAG, 2
{ahat bu'td. Rew Fork & HOAG Court-

COI.}’DB}\ED SWINGING AND LIFTING
sduring s patent. WAL BALISBULY Wiret el WV

EUT FASTENER.—A new and superior
mu Fastener, )nc p-lmlrd mm»ln In constrietion
lufly made. “Tha subseriber, 1soking facilities for

will dispose of rights, or ul'r ¥ntire pat.

nable terms, Adar « OLN
m»ue am (:ruk' Bw:upmn?l-) .:.‘.' SRLEAD,

Warren's Elementary Constractive

EOMETRY AND INDUSTRIAL
DRAWING.
1.—Plane Problems in Elementary Geometry,
or Problems on the Elemeo Conle Sections.
The Polat S!rulght Line, and Circle. Intwo #ivi-
slons.  Divisl I.—Prellminary or Instmmenul
Problems. Dh'lsl L —Geometrical bl
fuller colicction ot lnlcrcsun% and useful plwc
geometrical problems than can be found in the ordl-
nary text-books on the princlp)u of geometry.
12mu, cloth, .. ceuue.. $125
2. —Drafting Instruments and perations.
(‘onulnlux full and mioute information sbout all
the {nstrunments and materials nsed by the drafts-
man, with fall directions ror thelr nse. Division L —
Instruments and materials. Division 11.—Element-
ury Exerclses In the use of Drafting Instruments, and
Representation of Stone, Wood, Iron, ete. Divislon
1. —Practical Exerises on Objez:ts of two Dimen-
nluns (Pavements, Masonry, Fronts, ete.) Division
V.—Elementary Esthetics of Geometrical an'
f One vol. 12mo, cloth.
3. —E ementary Pro dJecttou Drawing. l‘hxrd
edition, revised and enla . In five divisions.
1 —Pro)ecunns of Commou Solids and their Inter-
scctions. IL—Elements of Wood, Stone, and Metal
Constructions. TIL— blmenlan‘ Shadows and
Shading. IV.—Isometrical and Cabinet Projections

(Mechanlcal Perspective). V.—Elementary Struc-
tures. Thix ano the last volume are favorite text-
books, cspcdl.lly valuable to all Mechanical Artl-
zans, and are particolarly recommended for the use
01{ all higher public and private schools.

12mo.
$1%4
4.—Elemenmry Linear Perspect

and Shadows. Part L—Primizive Methoda, with an
introduction. Part IL.—Derivative Methods, with
Notes on Aerial Perspective, and many Practical
Examples. This volnme is complete in itsolf, and
differs from most, 1f not all, other elementary worka
in cleariy drmonnnllnz the principles on which the
ractical rules of perspective are based, without
scluding such complex problems as are usually
found in higher works on perspective. It 1s designed
especially for Young Ladies’ Scminaries and Schools

of Design, as well as for the jnstitations above men-
tioued. Also, for Artists, Designers, and Decorators
who would be qunlm-d scientifically, with a con-
clse yet exact cxnlauullun of the pnuclplu ur thelr
arts. Onevol, 2mo,cloth...... . $1 00

Publisted by

JOBN \vn EY & SON, 15 Astor Place, New York.

r#- ). W. & SON'S CLARSIFIED SCIESTIFIO UATALOGUR
will be sent free, by mall, to any address.

MOLDING MOBTISING
TENONING & SHAPING
MACHINES;

BAND SAWS,
b SCROLL SAWS

"~ Planing & Matching

MACHINES, &c.,
For RatLuoap, Can, and Aonr
CULTURAL nllnl‘u &o,, &,
$2~ Superior to any In use.

J. A. FAY & CO..

l'l.‘d(‘l“,\l‘ll. Onro,
Y M1 Papers & Magazines. Want Avents. Rond
(, ]“bﬁo Stamp. L. L. Farromuo, Bolliog Prairie, Wis

(“OMIH.\ATI().\ STENCIL ALPHABET,
J AN FIGURES.
tis one of the most

1t h- an exceoding.
usefal Inventions of Iy rapld method of
the age for Mer narking boxes for
cliants  and  Buaal- slipme cards,
ness men. price list, &e
Patonted Ap Call and get o Clroular,
LR Yotk STENCIL WOilkA,

Vansan Btront, New Yor)

STEEL CASTINGS

O PATTERN; tensile strength equal to
wrought fron; wﬂl rivet over, bend, or cm h..rdea.
eavy 'ork nt Io- rices. PHILIF S JUSTIC
4 North 5th et., Phila.; 42 ClUff st., New York.

met are all warranied five years. We have no agents,
and allow no comm).nlou discounta to sny one. This ex-
Plalos how we can sall a good Plano fo= §230, which sabout the
price Pirco dealers pay to mansfacturers for | sitruments shnilar to
ours. Plaso dealers are allowed by all manufactorers, exorpt our-
selves, 10 add 100 per cont., and upward, prefit tanllsales, Thitthe
lnblk cap prove Ly I-w‘d‘suo. 10 e stricily tewe,  Plano dealery,
enchery, ;rof eryboddy elae, are evcloded from any and
every [-udb-l ty of a ll-(l- oent of comminion on sur Planos, 17
you whisn Piaso sent foe trial, you mart peake the matter of refer.
ence and y«ml n-q-nihnlvlu andif the Inttrament isin any
Tespect inferior \o { Pisno mads (6 the known world at any price,
o way send 1t back 1o na ol the end of Len day: nitind of
paviag for L Il y« order & Plane sent, we have
ke ; At DNaL (r, that the trial shall be sade by b
e mvn-u- lln r Plance,  Plaase send for our
I\ nlug full port rs and references 1o bankers, mon
Frnilion, in thirty-five lmu -»l Territories, wha arv uilsg ur
Piamos. Addrins nr app!

SUNITED STATES PIANO CO., 865 Broadway, N. Y.

la}“.("‘l{()q\‘l\(‘ NETS—Galvanic Batteries
J of all kinds—Telegraph Instruments, Wire, and
every dovicoe In |lu~ l-lul cal lioe, manul-clurrd by
C. LIAMS, Jr., 100 Court Street,
Hoston, Mass
(ESTABLISAHED IN 1856,)

66 A BAD COLD,” *“ A BAD COUGH,” “ A
SORE THROAT " Consamption! What 1s the
Canse, Prevention, and Cure of Colds, (on,h-. Sore
Throat, ete.? Can thoy bo suocessfwlly treated withowt
medicines? For -Il Iln' best Inforimation on the \vhulc
-ul-{ml of HEA as o how and what to do,
Ak TARY "ROr  PhitkNoroGie AL JOURN AL~
cents, or §3 a year. Address 8 B. WELLS, 80 Broad.
vu) ¢ Now York,

Trvulars cone

GREAT REDUCTION IN PRICES

F LE COUNT'S PATENT HOLLOW
LATHE DOGS, and his Machinist Clamps of both
Iron and Steol.
Hix expandiog Mandril s a first class tool, which has
lopg been needed by every Machinist,
jeud for Iatest clrcular.
., W. LE COUNT

t‘ulub “Norwalk, Conn.

SWIVEL HEAD

PROPELLER P U .\I PN.
W \m © n(\u ll\\:n:\-l :’l‘l :‘.l'l(;:..m\ﬁ :-t'lh"A"l‘l'll il:}u.b‘: ‘I.D .

!
!
GENC \ \\unhnl fnl 0 ,,guo(l rulvnlur salea. I
,' bloarticle. S JAMES, Jr., 048 Market 51, Phils. |

A!i(?"g“:{%tam Hmtingv Amfor&le erap.

URCHASING AGENCY FOR ENGINE,
Bollers, l’lmpa and other machinery—of all kinds
and every maker. for proi loulo
a% 10 powor nqnlmd for lpeclﬂed WO or lhs
lar machinery best adapted for samv.

lists and. terms, O
% noﬁ'i:ms & CO.. Copsulting

Highest Premiom awarded by American ln-t. Falr, 1551

AUTION.—Purchasers o nce's Metallic
Paint sre requested to buy in origioal pa

see that each package has on trade mark name ou the

side,as Mineral and other worthless ts are thrust upon

the public on the merit and often m the nawme of PRINCOR'S

!lx-rn.uo Parxrt. For sale b(; imenny and

PRINCE & BASS, Manuf's, % edlr street,

ROTECTION FROM FIRE.—-THEEN;;R.R
moyx&"-ﬁ”wx?.‘ﬁ‘e“&f.:ﬁ”{n?&?‘ m?’nln R s

t, thev are
reven! taking fire, and cannot te or burn—a
et which s nndcnhbl Brick and stone structures,

erected with the silicated mortar as a cement, will make

ltn:mc ‘pcrbtublc. lhnnacmnd and lol p' the El!.
arrels and ep. by L. & J. W

WA\(.I—.R. Chemists, 55 Cod ‘lttect New York.

Trade-Mark Patents.

MUNN & CO. desire 10 call thoe attention of manufac.

urers and business men generally, to the importance ot

the law of patents, as applied to trade-marks for business
PuUrposes.

Any person, firm, or corporation, domiciled in the
United States, or In any forelgn country affording similar
privileges to citizens of the United States, can obtaln the
right to the exclusive use, for THIETY YRARS, of any
THADE-MANK, consisting of any new figure, or design, or
any new word, or new combloation of words, letters, or
figures upon thelr manufactinres.

Tuls protection extends to trade-marks alread; in use
or any length of time, or about 1o be adopted.

Full tnformation ou this Important subject can ve Ob=y

d by addrossl
mal Ok eos MUNN & €O.

47 Park Kow. New York.

A new edition of the Patent Laws, with official rules
for proceeding before the Patent office, ete., inclhading
Census for 180, complete.  Ttahows the population by
connties of all tho States and Territorles, and popula
tion of eltles of over 10,000 inhabitants Important to
ovory patentee who has rights to sell.  Ttenables him
to calenlate the value of territory, hy the population,

Price, bouny, 25 conts.  Malled oun recelpt of prkce

Add ress

MUNN & €O,
Publishiors SCtesnme AXEEICAN,
Now York Cloys
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Scientific

SCIENTIFIC AMERICAN

For 1872,

The SCIENTIFIC AMERICAN s o largost, the bhest,
tho ohoapest, and most Popular Jourmal in the world,
duvoted o Invention, Mechanie # Munufsotures, Arf,
Balonce, und Goenoral Industry, and hus wttalned o wider
olroulntion thun wll others of 1s o luss.

With tho Now Yoear the Publishers Intond (o Inoromse
s value far boyond whst It hing Been I the puat, The
Kdltors will, bo ssalsted by many of the Ablest Writers,
and, having aceoss to wll the londing Belonifie snd My-
ahanteal Journals of Enrope, the columns of the BCIEN.
TIFIC AMERICAN will be constant ¥ onriehod with the
choteest Informatiog which they affard, 1t will be the
Constant study of the Editors to prosont all subjects
relating to the Arts and Bolonces in ™ AN, PRAOTIOAL
AND PONULAR language, so that all may profit and ander-
stand,

A your's numbers containg over 800 pages,
and makes two volumes, worth as o book of
reforences, ten thmes the subseription price.

ENCRAVINGS

by our own artists, will not only be given, of all the best
Inventions of the day, but especial attention will also
bo directed to the deseription and Mustration of

LEADING MANUFACTURING ESTABLISH-|

MENTS, MACHINES, TOOLS AND
PROCESSES.

Inventors and Patentees

will find ln each number an oficial List of Patents, to-
gether with desoriptions of the more fmportant Inven-
Hons,  Wao shall ulso publish reports of declsions in Pat-
ont Coses nod polnts of lnw affecting the rights and intor-
ests ol Patontoes,

THE NEW VOLUME OF

SCIEN A ERICAN

vommences JANUARY FIRST; therefore, now 18 the

time 2 organize Clubs and 1o forward subscriptions.

Clubs may he made up from different post offices.
TERMS FOR 1872,

One copy, one yonr . . . e . £5.00

One copy, six mwonths - A e D T ]

One copy fourmonths . - < - . . 1.0

{ Ton coples, one year, cach §2,50 .00

CLun BATES | (oo !upu l:(lplu,’nlmc rate, cach .90
One copy of Scientific American for one year, and

one copy of engraving, “Men of Progress,"” - 10.0

One copy of Sclentific American for one year,

and one copy of * Science Record,” . - - 4.00
Ten coples of “ Science Record,” and ten coples of

the Scientific American foroneyear, - - =« 3500

CLUB PREMIUMS,

Any person who sends us ayearly club of ten or more
coples, at the foregoing club rates, will be entitled toone
copy, gratls, of the large steel plate engraving, **Men of

Progress. ™

Remit by postal order, draft or express.

The postage on the Sclientific American Is five cents per
quarter, payable at the office where received. Canada
subscribers must remit, with subscription, 25 cents extra

10 pay postage.
Address ail letters, and make all Post Ofiice orders or

drafis payabie, to

MUNN & CO,

37 PARX ROW, NEW YORK.
Portable & Stationary

Steam Engines

AND HOISTING GINES, A good ar

tiele at low pricos, Every machine warranted.
for deseriptivo Price List,
H, B, BIGELOW ©CO.,
New Haven, Conn,

» - :: ) .'

WFE POy entive ol sirenre anrnuls.
ﬁn-lnnlllluooumIuhrlcnllmi.quulllynrnny ull,
4000% ¥, ,80° bolow 2ero, acld anes donot

affoct or ch% o its wondorml, Yinique BAture,
orms on bearing surfncos b glaze of uneqonl-
mmonmeu, whieh gcopomizes power 20 per
rl. reducesriotion Lo s m nlnmm nud rovents
hont, wonr, steain, snd repalrs of }nuvh Ourys e
N2 Bend for envelope sample and elrcular to >

f » A QAP I

roor LATIHES,

1 Tools, HHastrated optalogne freo
31')‘(')':')':'«'(')'W'2°{v"ﬁ';hni','\ﬁ. 24 Cornhil, UCNIIOII'. Muss,

STBEL CASTINGS,

UNDER HAINSWORTI'S PATENT.

.
A e R A

We are making Slca'l L 'lll [
CAaY
.:n(gn.;:- by ur Wnlclnd vaklly a8 Bur steel,

m?ruﬂufufu B E S R NG o' Plssbarh Pa.

SHAFTING mth PATENT HANGERS

inity, also Power Loowms, Spoollog, Winding,
naunn& Alaing Machines of Iatoat Improvemonts, man-
nhisetared by THOS WOOD, N Waod st., Fulla., Pa.

’

A linok m.llmrm-lhh to atl Workers in ,llrluln )ml ready,

Pracricar Guroe vor 1mg MANUFACTURE
of Matallle Alloys~oomprisiog thole Chomieal apd
Uhynlenl 1* ropy rtiostholr Praparation, Composition,
and Uson,  Tranmintod from the Veeuoh of A, Guot
ter, Englneor and Dirgetor of ¥ounders, Iy A A
Fosquet, 12mo, 1"1lee ) "

Thin In Wi Nsllest snd most Ilmrmmh rmt| w)nh'mnll-

hook on Alloys 1 the Kogish | AN RO
CONTENTS

Introduetion, 1% nl IoUhap. 1. denoral Iamarks on
e Mutaly 'vllllluml\ Unoid In Altoys. < Hruwes s Tin g Zino
Lo ul- Teon s Bismuth y Antimooy ; Niokel; Arsenie’s Mor
cur I Sivers Platinum ; Aluminlum; Tables,
11 ol and Chermfenl 17r¢ tew of Alloys —Fan
biltey s Durabiiiey i Ducthiity s Tepueity | 1 Donsity § Kl
Helty s Specifio Hents Lutint Hoats Oxydation, 111
I're piuration and Gomposition of Aloys, —Stixtare; Part
Log s Coollng ; Crystalllnation ; Eilgnation ; lnm;um(un
Alloye nt Diferont Degraent Fanion ; Quistions n Fab:
rleation ; Procattions (o be Take ng DIferant Practionl
'\‘II |:;. u(-' Wasto; Dotorminstion of the Elemenis of an
Al

Part 1L <-Chap, L. Alloys of the Tnoustrial Motals of
the Flrst Order, —Outline nlm)h » on Alloys of Copper,
orf Zine, of T, and ul Loud ; Alloys of fron with Copper,
Zino, In and Lead, 11, ,\nnn Of the Fadosteinl Motuls
of 1o Becon Ordor. ~Alloys of Blemuth, of Autimony, of
Nlekol, of Avsenlo; \mul Ams of Moreury with the Stet
W18 of the Fiest and Becond Class, 111, Alloys of the Pro-
clous Metals Appertalning to the Arts, or More Partlcu
lurl\ Lo Industeies of Loxury, —Alloys of Gold -.r Mlver,
of Plationm s Differant .\lluu- of Alaminium v AlJoys
nf Motals oithor Loss or Not nt A1l Usod 10 Tndustey,
Quthine ; Manganeso { Chrome ; Cobult: Cadminm; Tita
olumy U runlom sy Pongsten \lnlvlninnum. (mnlum.
lrhlluuu Iallwluuu. Ruodiam g Botheoium ; Tellurium ;
Potasdiam ; Sodlum, ebe.

Part 11L w\lluy- Uthiiged In Indastry, ~Hrongen of
Art: Alloys of Goin, of Canuon, Firesaris, ond §* rojer
TN \"lliA -'u\ vlo of belng Lamiuat-d' and Driswn
Out g Sneathing Metnl; Alloys for Preintiog Type; l'h
sravors' Plates, oto of Bolley Muosloal Tastraments, sto,
Fhlloxophicn) wnd H{\lh Wl Toatiame nisg tor 1 --ulvrn
Jowelry, Britannls Ware, ote. 1 White Alloys Fusibli
Alloys; .\llu)- lor the Construction of Mao Innn- Frig.
tion Ploces, éte. 3 Soldors, Misoellanoous Alloys,

Also, recently ,nnlnllnhq d:
The Manufacture of Rugsion Sheot Tron, By
John Percy, M. D, Thirteon Dlusteations, 8vo. .. 00,
Questions of the Day, Economic and Socinl,
By Dry WIHam ELer.  BY0. .0 uiiiiriiersesnnrsnses $0.00
Specches, Addresses, and Lettors on Indus-
trial uml l-lnnnrlul Quull-.n» By Willlum l)
) CTITY S0 T AL o S R ER R i SR s .00
Any one dmlrunn of undoretanding the gquestions of
Lakor, Co-oporation, Monoy, Tarii o, Froo Trade, Protec
ton, eto,, now ullrru‘llnu w0 mueh’ uur.-"llml.iﬂll by no
N0 Othor | means 10 1t 8o woll as by studylng thess two
books of Dr, Elder and Judgo Kelley.

8" The abovo, or any of my Books, will bo sent by
mnll. free of postago, ol the |mh||uulon prices, to any
address,

My new rovised nud onlargod CATALOGUE OF PRACTI-
OAL AND BOLENTIFIO DOOKs, 0§ pages, Svo,, sent, free of
POBLARE, Lo nny nddrems,

BAIRD,

HENRY CAREY
INDUSTRIAL PURLISHENR,
406 WALNUT STREET, Philadelphin.

Reymnolds’

TURBINE WATER WHEELS,

The Oldest und Newest, A’ others,
S onl{ imitations of each other in
8 thele strifo after complications to
gonfuse the publie. Weo do not boast
S but quictlyoxcol thom all In stounoh,
S rolluble, ceonomical power, Beau.
3 i Uful paim nhlrl free, Gro TALLCOT,

[ 9 Liberty st., New York,
Gearing, Shatting,

HE HYDRAULIC ROTARY GOVERNOR

glves Lo turblne wheels, under any per cont of varl-
ation, speed Nsunl Lo steam power, Warranty nnlimited.
Address J. 8 ((Nlhl.i n., 10 Jolm st Boston, Muss,

TO ALL WHO CAN READ.

The Weekly Sun Doubled in Size Without
Tucrease in Price.

With the beglaning of the year 152 Tue WeERLY Svx
will be double its present size, and will contaln eight
pages Instead of four, making it equal in dimensions to
any other weekly secular Journal published in this coun-
try. Atthe same time its price will not be izcressed.
it will be furnished to subscribers at the uniform rate of
one dollar a year for each copy. To this rate no excep-
tion will be meude, and no reduction will be possible,
either to clubs or agents. Every subscriber who sends
a dollar will recelve a copy for a year.

Whlle Tox WEzELY Sux will thos fornish as much
reading matter as other papers published at double or
treble the price, It will contain new features which will
add greatly to {ts interest and value as a family news-
paper. Its independence of opinion and Its unqualified
hostility to Tweedism and Grantism, and every form of
public robbery, bribery, and corruption will be main-
tained, while In point of political news {ts readers may
rely upon always receiving the most accurate as well as
the freshest Intelligence that can possibly be obtalned.
The enlargement will enable us also to devote additional
space to valuable agricaltural Intelligence, and to print
Interesting stories and romances more extensively than
hitherto. For miscellancous reading, presenting the
quaint and humoFous aspects of life, and for useful infor-
mation respecting not only what takes place {n this me-
tropolis and this country, but Iu all other parts of the
world, we shall now have ample room.

In Its new form Tue WEERLY SuN will be the cheapest
paper of Its class In the Unitod States; and we appeal to
sach of onr readers as approve its ideas and objects, and
flnd It Interesting and valuable, not only to renew thelr
own subscription, hut to recommend the paper to thelr
Ieiends and nelghbors.

The coming year I8 destined to be a memorable one In
the history of the country, We are on the ove of w most

American,

PATENT BANDSAW MACHINES

Of the most ppproved kinds
OF YArIous sixes, Lo saw bevel
na wall s umur withont lo.
ellning the tsble, by 11 ILST
PRYIBIL, ' e
th i, Now Yo Price
ll'l) A MUI Ab
v 1. 18), there wro In
uvul-.u.hu this clty alone,
Ju{ our mucliines, Bend for
elrenlar, Manufacture, Klso
AN bmprovid saw mln.‘ np
paratus; price, . lave
alao an hand s large stoek
of hest Veuxon BANDsAwW
BLaoes,

Figures will not lio!
How Large Fortunes nre mnde’

g FPACTS YOR THE PLEOPLYE, -
&9~ SEE the prices at which four of the sad

Ing Sewing Machines are sold in the UNITeD
STATES, and ENGLAND,

Price in Eagland,  Inthe 1.4
Wheeler & Wilson  $435.00 885,00
New Ninger . - a2.50 G500
Elins Howe .« &5.00 63,00
Wilson Shuttls - 40,00 45.00

The above Prices ara for exactly the sama
olasses of machines as sold in both Countries.
Thare Is scarcely any difference In the cost of
malterizland labor In any of the above named
machines,

{ru'rmun'r ~W. 0. Wilson, Presidont of ihe
Wilson Bewing Machine Co., peronaliy sopearsd bafars
nw nud made vath that the slat o prices are oar rmt A Laben

hlu.(um Clroulars pudiished (ot he Unlted States sod

Dland under the corporats nates of e f epaibes it e
Foeluring sald mischines, FRED, BMITH,
th of(he Court of Cammon Pleas of Cuyalivgs Cu,, O

'l he Wirsox Sewrxo Maciiven are for Hale In
most every County in the United 8 ates, snd

No, 707 BROADWAY, NEW YORK,
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THE CELEBRATED

Cold-rolled Shafting.

‘lllH Shafting i in every particular nnpem
o Aty turned Shafting evir made. It the o
I UNUM CAL SHAFTIS w In|j bclnltm 'ﬁﬂn".”
tronger than turned Bhaft r m('u'l'ul -~
avery pnr e Coausitig o greal maving ln coﬂs n‘lJ
e e\ Betect, S Mina o ot
hitworth Gage. who give
it l"ll‘Tl‘uh‘ll)'" We mn':l ulnmc qonotities. Call &
examine if, or sand for pr )
; FORGE PLACE & CO.,
15 16 -ml 128 Chiwm bers at., Now York.

Sturtevant Blowers.

HESE are in every particular the best snd
ot perfoct llm'rrmrvr(r r';mlo A fall sssqriment
of every size on hsnd, re ,) 0
ik I’LA( K & CO.,
AT 12 nml m ;bnmlm- ., New York

N Y. Machinery Depot.

FEORGE PLACE & CO., Manufucturers and
ors In Wood and Lron Worktm{ Machinery, ot
every description, Stationury and FPortsble Engines and
Bollers, Leashior and Rabter Belting, sod articies
needml in Machine or Rallrosd [:tyalr Bhops. 126 and
’ul( Lambers sl New ¥ mk.

- Andrew’s Patents.

Nol-clml l’:l'lﬂlan uru'ﬂi, or Genred Holst=

ere, suited to every want

anrly' Store !?lt-vmor-. l'revﬂn Accident, If
Kope, Belt, and En break.

» el
l’l‘I' :':-'.'.'"l-:‘::n’::-fd ble ana single, 1-2 to
1 I 0o ¢ luo.ow lons
L.mn'; :.l ::nul",-l'%’:-:?l'!nm naln the or.h‘:l
‘ln * nd, Gravel, Conl, Gralg, etc., wll
ll Ll,lu. h’t?m le, Durnble, anod Economical,
o

r Clreainrs,
I D ANDREWS & BRO.,
114 Water street, New York.

Washington Iron Works,
“ ANUFACTURERS of Steam Engines and

llnllnrn. Saw Mills, Vmurlux !lm- ugar Cane
SN, White's Patent Double Turbine Water Wheel,
(lrn)‘n Patent Cotton and Hay Press, Baker's Antl-Fric-
tlon Linlug Metals, and American White Brass, Iron and
Hras C ..ﬂngn nu:l general Machinery. Bead for Clreus
Iar to OfMce, B0 Vesey st , New York.

ATENT IMPROVED
VARIETY MOLDING MACHI‘NERY

Fi r M H Jinnd lnmrmnhln.
! e . GE O‘Vh.\()ll Lowell. Mass,

Address Prof. J. C. Dua-
Il YSIS S i
OUDELS, PATTER\S EXPER[ML.\TAI.,

und ouwr machinery, llodr!s for the Patent Office
OLSKE MACHINE CO.. Noa. 523, 5%,

8cu..\'7u{x.

bullt to order by
und 5% Wator st., near Jefferson. Refer 4
AMERICAX office.

D) ATENT Emery Grinders, Twist Dnlls
rlulml Hnond Reamers, &=, unnnr

to sgnnee of design, w orkmansh ip, an dnrn-

I-Il These indispensable Tools can be pur-

clm-wd of un for Iesn thin half their cost in an

lnnr mickine shop. Illustrated catalogue

Be. & fE CILA\ TS DI LE COon Y e
socker, K, 1.

N'tagm'a Steam Pump

CHAS. B. HARDICK,
= Adams st., Broollyn. .

$H.L\'(:LE AND BARREL MACHINERY.—

Ym\'cd Law's Patent Shingle and Headlng Ma-
Shd Siave Jotnters, Stave. Equalivers Headlog "‘.‘n"z"’“
Patnemy et i dres TREVOMN & €O, Lockport, . X.

UERK'S WATCHMAN'S TIME DE
TECTOE.—Important for all hrn Corporations
and Manufacturing °°“°°"‘H“J" ble of rontrvlllu
with the utmost accuracy the motion of a watchman of
atrolman, as the same reaches different statlions of his
geal.. Send for s Circalar, J. E. BUERK
X 1,067 Boston, M
- B.—Thls detector s co\-trvd bv two U, 8 ?
s using or selling theso instruments vllhout Aumo-
niy xmxn me will be dealt with according to law.

TEE WOODWARD

STEAM PUMP.

Woodward Pat. tmproved &Mﬁ temmn Pmnp and Fire
n%tnﬁ, a!cnm.Wuer. and Gas Fittiogs of all kKinds, Deal.
To't-iron Pipe, Botler Tuboes, ete. unm-.cnum
l-‘-ctories, and Public Bulldings heatod by Steam, Low
Pressure.  Woodward Go,, 3 and 7 Center wt., N. Y.

.

MA NEW and 24d-HAND, ..
CHI E Send for Circalar, Cuss, PLACE
) & CO,, @ Vosey st., New York.

ORTABLE STEAM ENGINES, COMBIN
the maximum of emclcﬂcy. duarability and ecoun-
omy, with the minimum of welght and price.  They are
widely and favorably known, more than it
nn.m.\ll warranted If ull‘hclory or no sale. Descriptive
clre mu:nc on application
pﬁ QL} Y& Co. , Lawrence, Mass,
|o. Conlnn-u sx. \cw York.

$37 A \lON’l‘ll—Hnrw and outfit fur.

nished.  Addross Noverey Co,, Saco, Me,

IN‘NN}HINE

significant Presidentinlelection, and political moy t

will for many months be watehed with aonususl Interest.
As a Journal, free from the trammels of party, Tus
WeekLy Sux will continue to upliold the principles of
trug republican government, Its readers are Invited to
sustain It lo that work. The trath, irrespoctive of party
projudice or oftielal Influence, will nlways be told In its

coluns,
Torms of the Weekly Sun—

A Journul contalning elght large Pnuun. published overy
We m:mlu‘y mornlug=-To all mull sursoribers, whethor
sluglo or in clubs, one dollar a year cach, slways In ad-
vanes,

Darny Sux, by mull, 60 conts monm. or $6 v yoar,

. Sy W ERKLY SUN. by mall, # a your

mmrmu Tie Sux., Now York olty:

A DEAD STROKE

DOWER HAMMER of Suaw & Justice
18 the best aod cheapest for all llgm lorflnx. plan-
whing, and cold hammoering, Prices 2D
wcnd for cireulars, PHILIP s, .ll!sTl( e H \orlh St
Street, Philadeiphia, and 62 CUY Street, Now York.

PATENTEES,

HO WISH TO REALIZE PECUNIARY
benefit from thelr Inventions, cithor by sale ot
e ir vights, or parnership with caplialists, are fnvited to
send for our explanatory eirealar. Many valuable labor
saving lnventions are lylng dormant which might realize
» fortune for thelr owners, If hrought praperly before
the publie. £, E. ROBERTS & €O, Consulting Engt-
neers, 15 Wall Stroot, Now Y Nk.

The Chen m and Best In use! Huas but one

"I‘"MM A q(‘:m’m uan| J:.mu guts '\:nmm‘lu evory
. nd Clrenls

O INELEY BNTTTING MACH. ¢O-, Bath,

E M. MAYO'S BOLT CUTTER, puluntod
® 1o 1867, Improved 1n 1831, Is }hn beat Ih use, Soend
or tilustrated Cirenlar,  Cloelinati, Oblo,

OTIS, SAFETY HOISTING
nio

achinorg
OTES
No. 348 BROADWAY, NEW YORK, )

AUI(‘ MICROSCOPIC PHOTOGRAPHS,

on lenses magnlly g 1000 o, conlalnl tho
Lnrd s Praver,” Ten U nmlmn(lmon‘- voruo
sconery, publie charneters, ote., for luserton 1y Wlm
clinrms, ponell or pnn Imldor lmum whaw In“" wateh
KOys, cunes, nngetr nle. he nlw OoNTaph belng on
the stze of 8 y-pcc- fe ahowin &lbmv when vio
throogh the leus, ple of wate rnum. mum
Lord®s Prayer, Ienc -ml neat ¢ -e. vn poa %

lwc

ot dg A A'fc':'n'ubscomc Faoh
Drawer 116, Racine, Wiscons
1832, SCHENCK'S PATENT. 1871.
WOOPJ\'ORTWIL PLANERS
Sl i, i i R SRS
ATHE CHUCKS—HORTON'S PATENT

o S 1 BB SIS, i

P.BLAISDELL & Co.
\IA NUFACTURERS OF FIRST CLAS
: DIACHII\IST!!' TOOLH. Send for Clrealars,
Juckson st , Worcester, Mase,
| WR
I L]
HHII 12l WRONE
. BEAMS & GIRDERS
l‘lll-‘ Union Iron Mills Pittsburgh, Ps. The
atiention of Engineers and Architects I called to
our lmproved Wrought-froo Beams and Girders (patent-
ed), In which the compound welds between the stem and
fNanges, which have proved so oblectionable In the old
mode of mannfactart 0K, are entirely avolded, w¢ are pre-
pared to furnish all sizes at terms as favorable aAs can be

obtalned elsewhere. For cescriptive Ihhnm widress
Carnegle, Kloman & Co.,Union Iropn Mills, Pi gnrxh Pa.

WOODBURY’'S PATENT

Plawing and Matchirﬁg

and Molding Machines,Gray & Wood's Planers Salf.
Suw Arbors, and other wood -’orklm: mach

WOO! ; Liberty nrut.h. > 1 ¢
Send for Cirealars. @i Sudbury street, Bostop.

Machinist’s Tools.

T Iow Lriu:n 07t0 113 K. R, Ave., Newark,
hlnc (,o R. J. GOULD wsuccessors to Gonld

QUGCHT

ardso
% c.EJ.i’.“&‘:’r‘m"“’m':ﬁ ‘;Z““% N a2
BUGG. & RICHAKDSON.
EMPLOYMENT

S150 * ER e,

A premium Homse and Wagos for Agents. We desire
10 employ n for = term of Years,
Mtku’te §2. (00 Shottle mm*m It wmu '.:

stiteh ‘alike on both sides, i5 the best low-
lcensed machine In the world,. W. A HE)'DEL‘%I\?:
CO., Cleveland. Oblo, or St. Lonls. Mo.

pee IACHINISTS.

o
AW IGHMAY aCouuu.sa'"m GoibROW

Machines.

'll';t}'l\)ARD UNIVERSAL, INDEX AND
IN, In ":z vnﬂg:yﬂ. of nntqlnlhd deslzn and

P
10 the BraiNand Mirtixo lue-ut COMPAXT,
Street, Boston. Works at Hyde Park. .

GENTS WaNTEDR. Agents make more nion-

gu work for os than ot an
ree. WE

Stixsox & Co, Fine Art

S425 N N e e i B e

To Electro-Platers.

ATTERIES, CHEMICALS AND MATE

RIALS, in sets or sogle, with books of lostraction,
mnnuowmrml and wold by 'h’bm lglllnlmﬁu
fog Electrician, 19 Rromfeld streot, Bonon.
trated calalogue sent froe on applicaty

Send for Hlustrated Catalogue of the
UNIVERSAL WO0OD WORKER,

BT R TR R Aot

LATHES,
) DA S o Ay g

DANIEL'S PLANER,

75 toet 1 and 3 feet !oruk,"
YACHINERY mror&?iw:g:h “

S\II\CINVATI BRASS WORKB.

T 'E‘Im““'?‘i‘
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. mnvol story by Geogon Euor,

"Ir“‘- KRKLY mr’b«vmtnr
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vitgs from origiusl drawing,

By B L. Farseox, Author of

many wmu Tustrations, s
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¥ B Tasciaating *ty1e, wil) be com’
great Sl;.n?& statesman, Exitro Casrxian, will

ml and Interesting r for an early
“ of Hanree's Magazixe on " Pm blicaniom

Wirtiax Coxrrs, under the now famil-
of "Al Ouv Hacneron,” will continue

E w 1o the Nazan entithod * Man
the Fmod." N serios of Social anl.
with the first Isue of lbo
ome of the most stiractive features of that
Crayox ™ will m In an early number of
wstrated portraxing
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= a serdes of 10k PApeTS
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Wigstrated va the United Stales Troasury De-
partment. ;r. Evaese Lawnexcr will continue his

fmportant historieal u!tcu. Mr.
Mosores D. Cosrn will restme bis ** Sowrh. Coast
Sawnterenge ™ it an early pumber, snd will contribute
other iflustrated papers on lutervsting Evropean top-

These unprecedented sttractioos will require occa.

Supplements 1o Hawrnn's Dazan and

ARrER's WERRLY, which wil) be Included In the regu-
llf &No{ch to anbwcribers

rEn's MAOAZINE, WEEKLY and

g.n Bre lo be muanluln-ﬂ on the rioh and tempt-

Tmﬂd“l for thelr ehjoyment,
ue urv privil

down to their
or weekly feast of Tancy and Sow of soul with
nel » select nd‘_xrrnrm company of entertainers as
Uposox Ertor, Witkie Cortixs, Axtaosy TeoLrors,
CuanLEs Levee, Profeseor De Mitie, B, L. Famrzos,
GUsTave Doxe, Miss MULook, Miss BRADDON, GEORGE
Wintiax Cumris, M. D. Coxway, PosTE CrATox, Bay-
Ann Taviom, B H. Sroppann, Joux Hay, Hawmer
Pupscory Sproryorn, Evarse Lawreser, Dr. L L
Haves, Tnosvas Nasr, Soi. Eyrixox, Jun.. CHaxies
Suxrraed, Jures Taveaxxe, aod mauy
others of hl‘h rask in the world of letters and art

3

of shitin,

nal deslgn, and folfilling what they concelve to
b(- legitimate duty of the conductors of widely cir-
cnlated and popular perfodieals, They intend’ that
whorever their perfodicals olroulate they shall exerta
heslthiful influence I every departmont of literature
art; snd that in the future, as In the past, they
shall be not ooly unsurpassed but unumrrouhuble In
the sphicre of IHustrated ournallsm,

Hazren's Macazine, Weekey, and Bazan meet and
satisfy the intellectaal wants of the great mass of In-
telligent Amerioan readors: and in treating of llterary,
poll cal, soclal, or domestio thetues, offer an amount

f wholesome {nstruction, recreation, and _amusement
ﬂ:lch will de sought elsewhere 1n vain, They repre-
sent, theretore, for every Americans housebold the Grap-
hie Literature of the World.

Terms for 1872.

Hanree's Macazixx, One Year,,
Hawrzn's Weekry, One Year.,
Hanrxe's Bazan, Ono Year....

Hanrnn's Magazown, Hanenn's WenknLy, and Hanren's
Bazar, for one year, $10 00} or any two for §7 (0,

An Brtra Copy of either the Maoazixe, WERKLY, or
Bazan will be supplied gratis Jor ecery Club of Five
SUsscinEes af $8 00 each, in one remiltance; or, Six
Copies for §20 W), without extra copy.

= “’A*NIZ

"BER

\_‘//, » ror BN
Ad- ted to Mechanical l'nrpo-r-. \rw York
elting and Packing Co.. 37 & 35 Purk RRow,

ASPHALTE ROOFl‘\(. I’BLT.

A WELL test:d article of good thickness

and durability, suitable for stee
plied by an ur-huu) wechan A L e

or hand lnburrr

Send 1o | 1 d ¢ 0
Maiden Lave. and 9 Liverty dtreer N &, NABTIN, @
Public Health Promoted ! Agriculture

Beneﬁ_ted! !
GOUX'’S
Patent Absorbent Closet and Urinal

Two Frizes PAris Exniniriox, 1807,
Bliver medals awardod to this system st | Agrlcul'w
rl Exhibitions of Chalons, Metz, and RBauen, Muy, 154,
18 0% the only system of Dry (€ 1osets spplicaly 10 exist-
ﬂunllu). vounomical, domestic, manicipal, and sgri-
Cultural requireients,  Apg 4'? LG, OF nddrees
l JIRBORN & €O,
44 W est Caoal Bt., New York.

$21 for 85, 25 T lLust lunnl’um. g

OLOGICAL JOURNAL & your, 88, Tup Cunmisriax Uxio:
1'".1-1, two Bue O Uhromon, “ Wide drcake’ and o I-:u.l
b, monnted, worth $10; and Marshall's Engraving
u- I‘N((Um worth 6, will all be seut for f'_'z:,, by
H B, 59 Brow why, Now York, Loeal Agents

1()() ()()() (:r llllmr" Hm‘n wlm are to be
the Mechnnlon nnrl Kngineors of the
future, lu\m[ Lakon tholr fest Jossons, experiment!
With my Dollar Kteam Kngli | l| S Ofthe
0ot Latie oo witiel 1L Was perfectnd '.‘.Z’,"@' i

YOEN, Coutur & White Bl, New York.

:\mn‘it‘an.

[DecemBer 23, 1871,

Scientific
138 & 140

e e | FREEMAN

Fulton
CLOTHING

I“ VERY NOVELTY opr
4 COATE, and CLOTHING of every description,

us With the cortalnty of recelving the most RFK

l ULES FOR SELF-MEASURE,

Fuxr on application.

A. 5. CAMERON & €O,
ENGINEERS,

Works, foot or Kast 32
street, New York elty.

Steam Pumps,

Adapted 10 every possi-
ble duty.
Send for a Price List.

“~ T N
NOTICE.
"HE MONTREAL CITY PASSENGER
RAILWAY COMPANY of Montreal offers the fol
lowing premiums for an Invention by means of which its
Cars and Slnlxh- can be heated with perfect safety 1o

Passcogers ana Vehleles:
'f;‘ mlnm oh Ng” w

For farther pmluiiin ¥ to the Company, At Its
office, In Montreal, Cana and sll declsl ns must
arrived st pot later than lh‘r xom )hrrh 1532

PONT, Secretary.
Montreal, Sth December, un .
PREVOST'S ELECTRO-
Magnetic Motor Co.

To Telegraph Co's., Gilders, Sfiver Smiths, l‘hyulrl-n-.
Professors of Soience, rte—A new recoll apparatus Is
sonted for electric light for light houses and pn -llc
works, The services of M, Meynial, maker of mathe.
matical instruments, and former manager of the electrie
light at the Grand Opera of Paris, are secured. Also,
Proprietors of Prevost’s new batters, and Bn on's new
Ivanic fluld: No. | Battery, 6 in., $5—N0.2, 5 1n,, $6—
uid In Carboys, Se. per b, th possess continuity,
gconomy. strength, and are odorless. Address Cowmpany.
36 amity Street, New York.

MERICAN JOURNAL OF SCIENCE
i (Founded by Professor Silliman in 1515) ended {ts
18t Series of ¥ volumes a3 a quarteriy, In SIS, and its
24 Series of W volu as a two-monthly, in 1890,
Tuxp SExres In MONTHLY numbers commenced Jan.
uary, 1951 voted to Chemistry, Physles, Geology Min-
eralogy, Fuunl History. Astronomy, Mcteorology, ete.
Two volumes, of over 410 pages each,published annnaliv.
Editors and Proprietore: fessors Dana and Silli-
man. Awociate Elitors: Protessors Gray and Gibba, of
Cambridge, and Newton, Johnson, Brosh and Verrill, of
Yale. Sn m-rlp(lon prlﬂ'. $6.00 & year, or 50 cents & num.
ber. A few complete sets on nnle of the first and second
series, Addross

DANA & SILLIMAN, New Haven, Conn,

Working Models

And P.xpcrlmonul )hcmnrrv Metal, or Wood, made to
order WERNER, &2 Center st, N.Y.

r I YODD & RAFFERTY, Manufacturers of
Steam Engines, Bollers, Hu Hemp, Tow Ragging,
Rope and Oakum Machinery. Steam Pamps and Goyern-
ors always on luml Also Agents forthe New Haven Man-
ufacturing Co, 's Mactinists' Tools. F"Wc invite espe-
cial attention to our new, Imprm ed, table Steam I-Pn-
gines. Warerooms, 10 Durelay st. ; Works, Paterson, N.J.

PATENT
OLD ROLLED

SHAFTING.

The fact that this Shatting has 35 per cent gronlcr
strength, o finer finish, and Is troer to gage, than any other
1n ase, renders It undoubtedly the most cconnmlu We

are also the sole manufscturers of the CRLEBRATED COL~
LIxs Pay. CovrLixe, and furolsh Palleys, Haogers, ete. ,

o(lh- most approved st IM FPrice lst -
Chln s PpvroTed stylen Fpcelid ol on sool

120 “nlrr street, Pummrub. Pa.
F#° Btocks of this Nnn!l!n in stor
s TELEh DR A FARE dn Wore and for sdle. by
GHO. FLACE & CO,, 12 Cliambers street, N, Y,

RON PLANERS, ENGINE LATHES

Drills, and other Mae lnlnllln Tooll. of superior qual
ity, on Imnll and llul-hlnu For sale low. For D crl ).
tun and Price nddress NEW HAVEN MA..VU}AL’K‘
ING CO, New Haven, Conn,

Woopwann's
wm. ARCHITECT.
A Working Drawings,
$12, post-pakl.
GEO. E. WOGDWABD,
Publishor, 191 Broadway, N, Y,
Send for Catalogue of all !nmh
on Architecture, ,lyrl'ullurr,
Field Sports and the Horse,

T YA TS
’j‘“l I'\l)}hl ATES AND FOREIGN SAL-
ANDER F I'll\l- H)\II'A\\ Manufuotarers
ol NON-CONDUCTING FELTING, (patentod Oc-
tober &, 18, ana Ootober 4, 15U,  Relssued Soptember
25,150, ) lorunurln.i \lnrlm-, Stallonury, and Locomo-
tve Bollers: Btowm Pire Englnes, Pipes, Cylinders, Vio-
uom Faos, Water Pipes, hll[u'rlll'.\ll'l’l, Suafe Fillin u‘ and
)

rl‘ll"l{l ated Burfaces; particulurly sdapted to Hot-[nst

Manufaetory and Offlce
()I!l('H O5LY 1c ;lll,l.ﬂ.
675 River roy, N. Y.

Im proved OILER.
¥ Pare mnlJuly 20,69 May 2,'71.
dn[-h 4 o the Pockey or Bxwise Ma

NO. 8, for Mowise MACUINES, and for

Carpenters, llm hinlsis, &o, Mml:ln No, l I‘:y
o, CHAS, GOODE KNOUGH, Feop'r,

41 Dey 8t New York,

Canadian Inventors,

Under the new Patont Law can obtain patents on the
Sunne Lerms us eltizons,

For 1all particulars sddress
MUNN & C0,,

37 Park Row, New Yeork,

[ 138 & 140
1 Fulton Street,
| NEW Yok,

WAREHOUSES.

STYLE, AND TEXTURE

OF MATERIAL, In SBUITS, OVER-

SI'I'I'N. 815, VERCOATS, 88 | ;()\ 8 \I I''S, &5
Sl‘l'l‘h‘. 20, )\'lf.lu'n\'l‘.\‘, £10 j ;n\'. \‘I ITS, $8.

L UTTS, §40. ()\'l-‘.lil'n,\'l"\" £15. 7 ;m‘.\" \‘l'l'l‘s, £10.
\w I8, ;wl VERCOATS, $20 Joxs k\-rl'rs, $15.

5

JUITS, Q:m' VERCOATS, $30, OYR QUITS, 820.
S | KUITS; 9

< UITS, $60. /Y VERCOATS, #40. OYS' QUITS, 825,
1S VITS, $00 () . & b ™

(7 RDERS BY LETTER PROMPTLY FILLED. Thousands avail themselves of our NEW
SVYSTEM OF SELF-MEASURE, ""‘\N‘"F’l"’“‘ + 10

b sty part of the country 1o order Clothing direct from
FIT sttatnable.

Samples of Goods, Price List, and Fashion Sheot, Sext

“ SCHLENKER'S, PATENT

BOLT CUTTER

NEw INVENTION. ADDRESS,
! HOWARD IRON WORKS, BUFFALO.N Y|

Swain Turbine.

“OurLow-Water Wheel from this or”

ILL DO TEN PER CENT MORE WORK
on small strosns, 1o & dry season, than any whee
over inventod. Gave the best resulis, in every respect,
the Lowell Tests
For Report of tests at Lowell, with Diagrams and Ta
ples of Power address
THE SWAIN TURBINE C0,,

North Chelmaford, Mass,

SRICATORS.
1 REYFUS' colebrated Self.act

ing Ollers, for all sorts of Machinery

and Shafting, are rellable In all seasons,
saving 7510 por, cent, The Self acting Lu-
bricator for ()'lmlrr- Iv now adopted by
overs0 L R. In llw U.S,, and by hundreds o
statlonary engines Rend for o ¢ lrmlnr ln

NATHARN & D) KI' YFUS, 108 Liberty 5t N,

ORIENT SAFETY LAMPS,

Entirely of metal, are the only
lamps in use which can nelther break, le
nor explode. Are ornmmental and ﬂlup
Adapted 1o all houschold uses; also, to
stores, factories, churches, &¢.

AGENTS MAKE §10 ADAY

SELLING THESE LAMPS.

Manufactured by

WALLACE & S0
% Chambers 58,

Leﬁ‘els Tmproved Turbine.

EARLY
of them In use; under heads from
124 1o 240 feet.

Send for our pamphlet, one hun-
ff dred and tweoly pages.

JAMES LEFFEL & CO.,
Soringfield, Ohlo, and New Haven, Conn.

IRON STEAMSHIP BUILDERS,

NEAFTE & LEVY,

PENN WORK

N NGINES, BOILERS. ANY BU]LD
m“mmfugop COMBOUN D ENGINES,
PHILADELPHIA, PA.

thv York,

SIX THOUSAND

B T. V. Carpenter, Advertising Agent. Adderss
hereafior, Hox 770, New York eity.

Fifteen Boiler Explosions

( CCURRED LAST MONTH IN THE
UNITED STATR Killlog and malming & large

number af persons,
findthe and destroying valnabls property

= Harrison Safety Boler

been emplayed, Instead dange
and other v{)lu of Mr-“f oo "_ ." i,

Hmb and property wonid have unu
THE HARRISON SAFETY

» the only Bo'ler that s mafe trom Disastrons
Explosion. 1t s rrnmmﬂure.lﬂ Nekniaged, and
steam generstor, Manufsctured 45 ST

THE HARRISON BOILER WORK

RKS,
PaIraneLrucs, Pa.

JOHN A. COLEMAN, Agent, 110 1

and No. 19 Fedoral Mrnet”lmnon )’lom'"' s "m.'

joss of e,

TURES
/ orders of the Skin. Mum

Cuts, Burns, Wounds, and all dis
Sold by all llru

ata, ML cln.  JONIN r.m‘
I'rnyr etor, § Ue

leyge l‘luc New York.

MeNab & llm'lin Man’i’g.bo.

faclarers ot
BRASS COCKSS T UMBRIER BEASS WORK
a%n Bteam Wilstles,

Globe Valves, Gange and Water
Gaies, Wrom ron Fipe and Fittiogs,
Buans AID olml"n{ CANTINGN,
. W JOIN STREET, NEW YORK,

WIRE ROPE.

1 QTEEL, CHARCOAL and B, B, of the very
best aulllly. u!uhh for St
, Inells: "laner, pur-
u-k constantly on hand at
JOUN W, MABON & CO.'S,
& Broadway, New York,

L. L. SMITH & CO,,

Nickel Platers,

6 HOWARD ST., New York,
Between Elm and Centre,

mMm
poses, &c. A

{JOR SECOND: HAND ENGINES AND
BOILERS, sddress C. A, DURFEY, Titusville, Pa.
Boller. Send jor Cirenlars.

g MURRILL & KEIZER, Balt., M4,

MRy Union Stone Co.,

and Magufscturers
AI‘I‘II’ICIAL mxs &
EMEKY WHE

st Daxres Reouraton for Steam

Diamond Pointed

STEAM DRILLS

HE adoption of new and mmproved applica-
uonn lo the celehrated Leschot’s patent, have made
wore fully adaptable to u:zctukq of

RO(.K DPILLl G,
economy lrc r owled in this cou
Europe. % are mlf& of various sizes pat-
terns; Wl'l‘ll A‘Xll w1 “(\ O(IQZRS l_nd n.
uniform tate, of THREE TO FIVE [NCRES PER MIN
UX}.,};u hard rock, 'l{n{:v [ _F-;gnpit:i:ll :ln\%m\'?'zuam'«')‘
G 3 LI any
work alus (o DL lm}tlh’ﬂ o HESTING TIE
VALUE OF MINES AND QUARRIES. TEST CO uu
tuken out, wh wm‘( the vhnrnvlor or mines at any dopth 4
Uwed elther with steam or compressed alr.  Shnple an
d?ru‘lllclén-(»lnurucllum Never need sharpeniog,  Man.
ufactoroe

REYNOLDS & C0.

MANUFACTURE

' Screws & Bolts

For Machinery of every variety,

ALSO
Bridge and Roof Bolts,

BTEEL &IRON SET SCREWS

l)eclnll)‘. Also, Small Articled
for Patentees, (n great nambers, ab
No. 145 East st,, New Haven Conn.

by
\D DRILL 0.
T AMBRI(,{V&IQ w}g’mu New

WIRE ROPE.

JOHN A. ROEBLING’S SONB,

MANUFACTUNRNS, TRENTON, N. J.

OR Inclined Planes, Standing Shi Rhsglng,
Bridges, I"vrrln.m-yl.or(}uylo Joks & Cranos,
Tiler I.n;wb Sash onll ot Copper and lLron, Lluhlulu‘
Conduotors of Copper,  Special nuenuon givon to holst-
Ing rope of all klm N 1or b nex and Elovators, A&p 5 for
cire ulur ulvm,: price amd oumr Inl’omullon. i
nldton 1t ower x\\ u Ropow.

Valve Statlonary Engines, Por-
able Emg“" ote. Also, Ciren-
1ar Saw MillK, Shafting, Pulleys
ete, Wheat shd Corn lIlll.L r
cular Saws, ote.

Send for Price List.

WOOD & MANN,
Steam Engine Company
WORKS-UTIOA, N, {.
Mauxovar vrrioe—42Cortinndt sty New York.

TEAM IPE AND

OILER COVERIN

('()\()\ll , Sufety, Durability,
J Srexor Co. ML E Ulllul +N: \.,I.'ll.' N. 24 st 5t Lonls.

UNION

Spoke Works.

\ POKES, RIMS, AND PLOW HANDLES.

) All xnmh warranted sessoned,

quality, JOHN G, DAVIS & 8
Soulliweat cor. of Leovard und Ottersts,, It hl]ulrlphh.

e Vertical & Horizontal
' (CORN MILLS.

U Aneh grinds % hnn
and 2040, 16, Feioo 80 and $140,
KD \\'.\IH) 1 \ ARISON ,

Now Haven, Cons,

AL SOLID EMERY WHEELS AND OIL

Ldge Tools, Northamoton K mory Wheol Co. Leeds, Nlu.

From 4 to 500 horse power,
including Corliss Englnes, 8lide

CHALME lm

nlul .vl the Uul

wr hour, |

HTONES, tor Brass and Iron Work, Saw Mills, and CHAS

d nt }ww Cork M‘SIIOIIM
large nutk ouum\n\ly on hm LA R,

L.W.Pond---New Tools.

EXTRA HEAVY AND IMPROVED PATTERNS,
ATHES, PLANERS, DRILLS, of nll sizes;

Vertical "Moring Mills, ten feet awln and luulrr.
ﬂln:;l :u.mul«. (l!.r and Bolt Cuttersy 'and Punches

r
m‘«'l" :': :::dh{\ nn-runmo,’ Liberty at., Now York; Works

st Worcestar, MW (. STRBBINY, New York, Axent.

American Saw Cu., Manufacturers of

And Pertorsted Clroular :mv Long Saws. Al Solld
‘:\;- ot ::Il ;huh No. 1 Ferry -f. cor. Gol -tru&
Noew York, Dranch (lnlrn for Paeific Const,

Front streot, San Franclsco,Oal

‘III'. IH.‘ T 8 A\\' Hl’\lMFR ou'r, ONL \
l #1061 Kmory Grinders, nt $85, 840, and ,Im; l'lumn
Tarning Tools, $165 folid Emory wheols of il siges
uhove staninrd goois are all of our own manuig nm
Addross ’l U TANITE C ()..mrumlnburu, Monron Co, Pas

FPHE Sl

Mh Aumrh‘nu prluwd with
I JONNSON & CO.'S INK, lomb- nd
l hllmh‘lphll Aud 29 Gold st,, New Yo

Lombard llu

e, oA

o ——

o QL el

- -




