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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
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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
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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,
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G AND FLYING MAGHINES,
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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
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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, &
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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:

385

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
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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
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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
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(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
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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
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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:

e O -
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,

—
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




y
*

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
f.
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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
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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
ATHE CHUCKS—HORTON'S PATENT
o 10 0 AR RIS, AR

, Price |

B

L Y, g .
Y 3 pavk \.-\,..\
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Advertisements.

A Frettleements so(ll be addwaitted on thix page af the vare of
K1°00 por Une Jor eack (nsertion. Ewgravings may
Read aivertisesientx 0t the same rate pev line, by nieas-

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




