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IMPROVED ROAD ARD FARM LOCOMOTIVE. The engines are very strougly and simply made, and ma- | or coal. Their economy in this respect is stated to be very

The traction engine and train of wagons which we illus- | nifest the greatest care in their construction. The facility | great. At the Wolverhampton trials an Aveling 10 horse
trate are the manufacture of Messrs. Aveling & Porter, of | with which they are guided and driven, both operations be | engine, fitted with a single slide and ordinary link motion,
Rochester, England, and were awarded the prize medals for | ing performed by the same man, exhibits much progress and | indicated 35 horse power with a consumption of three and
Progress and Merit at the Vienna Exposition of last year. | ingenuity. - The simplicity of the machines enables them, it | one fifth pounds of coal per horse power per hour.

The steam road rollers, built by The following testimony of

the same eminent firm, were Mr. D. Brennan, the Presiders
also awarded similar medals for of the Telford Pavement Com-

Progress and Merit. pany, of Orange, N.J., who

Since the very important ex- has two of these road locomo-
perimenta with road engines at tives, is given, as showing
Paris, in 1867, and Wolver- their value for bhauling pur-
hampton, England, in 1871, poses: ‘“ We have used, for
their value, as substitutes for hauling stone, one of the Ave-
animal power, as feeders for ling & Porter 6 horse power
railroads, as pioneers in new traction engines, purchased of
districts, and eventually as su- you, and with very satisfactory
perseders of horse-drawn porta- 1esults. Wehauled with this
ble engines, is becoming gener- engine (with engineer and one
ally and intelligently recog- assistant) about 75 tuns per
nized. The number of these en- day, a distance of a mile anda

gines built up to this time, by quarter, over a new road.
Messrs. Aveling & Porter, ex-

V7Y N7 T ik : ¥V 4\l Thereis no doubt that even
ceeds one thousand, and the % R /) il  better results can be obtained
trade is rapidly developing. ; ‘ “ il L : g LY = v 4 8 at longer distances, where the

The economy in the cost of < " LA 1L : :

\ L LR - delays of loading and unload-

= / s \ ing are not so frequent, espe-
ciallyif on a good road. We
consider that these engines
will do hauling for one third

removal of heavy material, in
certain localities, is certainly
very great, and the manufactu-
rers claim that the cost does not

exceed one third that of doing the cost of the same work done
the same work by horse power. by horses, at $5 per day for
The variety of uses to which the for team and driver, hauling
engine cun be spplied, such as thrashing grain, hauling farm | is claimed, to be worked at a small cost for wear and tear, |one and a Lalf tuns at a load ; and we are making prepara-
produce, plowing by direct traction, pumping, sawing, ete., | and the liability to accidant from breakage is reduced to a | tions for a more extensive use of them in the future.”

materially add to its usefulness, and make it applicable for | minimum. A large amount af boiler room is.given to each The smaller engraving shows one of the ordinary road lo-
different kinds of work all the year round. engine aud the furnaces are constructed to burn either wood | comotives fitted with a crsne to lift two tuns, It has iron

AVELING & PORTERS ROAD AND FARM LOCOMOTIVE AND WAGONS,
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wheels, fitted with compensating motion to its drivers, to
enable it to turn very sharp corners with facility. It is also
driven and steered by one man. Crane engines similar to
this, and built by the same firm, were used at the Vienna
Exposition during the erection of the building, and did a
vast amount of excellent work in unloading and removing
the heavy packages of merchandize as they a rived on the
grounds.

Mr. W. C. Oastler, 43 Exchange Place, New York city,
is Mesers. Aveling & Porter'sagent in the United States.

»rientific Dmerican,

MUNN & CO., Editors and Proprietors,

+ PUBLISHED WEEELY AT
87 PARK ROW, NEW YORK.

—

NO.

0. D. MUNN. " A.E.BEACH,

ONe COPY; ON® YORL.....cceceecesecscssscscsscssscscscse
One oopy, six months

Ten copies, one year, each $2 50...
Over ten copies, same rate, each...

CLUB RATES {

VOLUME XXX, No. 22. [NEW SERIES.] Twenty-ninth Year.

NEW YORK, SATURDAY, MAY 30, 1874.

Contents :
(Mlustrated articles are marked with an asterisk.)
Aeareid of rosin Locomotive.road and farm*...... ﬁ'ﬁ

, expassion of ... ..... Madder,brown ........ccceeeeeeeeen
ﬁum‘;uc. new loeal ....... Magnetic motors.............,
Answers to correspondent 846/ Magneto-electric machine:
Avwtimony, precinitating H }vﬂ]l kasadiet................

Ants of -Brazll, the
Ralance wheel of engine
Bilackboards ... -.......
Rlaek lead crucibles
Boiler explosion at Philadelphia

k mapufacture, econdensed..
Mississippi, overflow of th

Miter machine and vise*..
Mustiness in flonr..........
National museum of science, a,

] 2d8s ... 347/New books and publications .....
ggl}:;'::ﬂe. anslysisof.... .. 317|Notes from Washington, D.C..... 340
Brazing Cast {ron ... ...... ... 347(Orofde....-coeveeennracnnnss 847
Ruvsen’s batteryimproved ... 8340(OXVRen gAB.. ... cenu- s o 817
Bursting of a reservolr in M 844|UxyRen, the respiration of .. 887
Rusiness and personal..... 846/ Ovster patent.an ........... 843
Cable, signals by.... ...... 847} Paints. show ecard............. 847
Cement for cloth and {fron 847 Patents, American and foreign.... 344
Cement for eneines 847|Patents, official list of 847

for millstoues.. 846/ Patents, oficial list of Canadian. 348
8%11?):}10‘0 grcuclmn ..... .. 348{ Penmanship, left banded. ......... 847
Death valley............. .. 339\ Phorphoric acid on oats........... 389
Diamonds, clesning..... 847/ Photogravhing from tracings.... 847
Doubletree, improved®. 842'Pipe smoking and the teeth*...... 389
Dyes, testing............ 839]Plants absorb oxygen? why do.. 838
Dynamite as a stump puller. 8411 Polar clock, the®.............. . 888
Efectrical currents, salbumenoid.. 342|Pressure not & motive power 336
Electricity and chemical action... 348{Protecting compound for iro 848

........... 846/ Pulleys, slzes of.. ............

Electricity from b
Electromagnets

846/ Pump, capacity of...

3 34
nes, high and 10w pressu. 347|Ratlroads, wooden ........... 346
ggllyu'tungtree tnon premn 241 Riveting machine, hvdraulic* 389
xplosion of volatile oila. 341(Rotation in & vacuum... 847
{sh seale ornameats. .. .. 44|Saws, circular........... .. 47
Friction of slide valve.. .. 816/Saws, speeding.......... . 847
Galvanic plating..cceoeeee . 816/|Seaforthis elegans, the* 848
Geology of the Weat......o..... .. 841 (8ebacic acid..ccceunene... 841
Germany, American inventors in. 844 Ship building, novelty 1 348
Glasses, breaking 88ge.... .. 3458llver plating, polishin, 846
Glass solution boX... $47:8kunk’s bite 844
Glycerin, making-... 847|8ocial Science Congress 887
Gold platingsolution 246|8pecific gravities....... 348
Governors for prime movers 838|8teamer in the world, fastest 843
Gum in fruit-bearing trees . 81|Steam hammer, the new... . 844
Guns, charges for....... . .. 347|8team launch. .............. .. 847
Gup, the elz‘htyt-one tun®.. Ms@;i ::-n:) :)n i'h: Erie canal... %

atent compoun .. 342 Stere DE...co0neee .

Hatchet, b P .. 847'8torm £ agses......... . 847
346:Sulpbate of alumina. 846
846| Table rapoing......... 47
846|Telegraph equipment 846
Telegraph instrumen sS4
846| Telegraph poles, preservation 848
. lelegraphs, government. . .. 44
845|Trees and Pllﬂtl, .. 889
Valves, setting. . U7

48| Voltaic are...
847| Waterproof
Whirlwinds

PRESSURE NOT A MOTIVE POWER,

The error of contounding mere pressure with energy avail-
able to produce power is the main origin of the majority of
attempts at perpetual motion, and even sometimes causes,
among confused minds,’exaggerated expectations about the
effects to be obtained from mechanical contrivances.

We consider the alleged discovery or invention of Mr. Keely,
described on page 273 of our current volume, to be a case of
the latter clase. He is said to develope, by means which he
carefully keeps secret, a gas under enormous pressure; and
by the exhibition of this pressure, he hasinduced a few en-
gineers (who should know better) te testify not only in re-
gard to what they see, but to make inferences as to the enor-
mous power to be expected from such an exhibition. They
forget that this pressure cannot be utilized without letting
it off ; and that the great problem in producing motive pow-
er is not siraply to originate a great pressure, but to generate
it abundantly, cheaply, and as fast as it is consumed in the
production of motion.

Fifty tuns weight supported by three small blocks of one
eubic inch each, will exert on each a pressure of some:83,000
pounds to the square inch; but this mere pressure of 33,000
pounds isnot a horse power;it only becomes so if we cause
the 33,000 pounds to descend one foot per minute, and if, at
the end of this descent, it can only be restored by lifting the
weight back to its original hight.

A wound-up spring is perfectly equivalent to a weight; it
may exert a certain pressure, large in proportion to its size
and strength; but unless it is allowed to unwind, it cannot
produce motion or power; and the exhibition of a spring
pressing with a power of 12,000 pounds on one square inch
of material does not prove the possession of a principle of
motive power, unless we can wind up the spring as fast as
the power is expended.

It is the same with compressed air or gases ; they are in fact
nothing but wound-up springs: with the difference, however,
that, in place of needing mechanical power to wind them
up, we may use, for their development under continement
and consequent pressare, either heat, chemical agencies, or
electricity. )

The steam and hot air engines are illustrations of

of the first case; expenditure of heat keeps up a continuous
generation of steam from water, supplying the loss as fastq
a8 necessary ; or it expands confined air continually, and so
increases the pressure which, when moving the engine, is
necessarily released. The chemical fire engine and the so
called fire annihilators are illustrations of the second class;
the action of an acid on a carbonate (both in water, but kept
separate until needed) developes carbonic acid gas, which is
set free with such energy that the water may be forcibly
ejected with the gas and made useful as a ready substitute
for a fire engine.

The pressure which it is possible to generate in this way is
something enormous, and has more than once given rise to
serious accidents by the explosion, or rather the bursting, of
the vessel in which the pressure was generated. Itis now
twenty years since Natterer, of Vienna, with a very power-
ful condensing apparatus constructed on the same principles,
attempted to liquefy the four gases which thus far have re-
sisted all attempts at liquefaction, namely, nitrogen, oxygen,
hydrogen, and oxide of carbon; but he did not succeed, not-
withstanding that he carried the pressure to nearly 3,000 at
mospheres, or 45,000 pounds to the square inch.

It is indeed surprising to notice the apparently irresistible
force exerted by the molecules of bodies, when (induced by
cold, heat, chemical action, or electric agency) the component
particles are compelled to adopt another molecular arrange-
ment. The expansion of freezing water may burst the
heaviest bombshells; that of steam, the strongest boilers;
the development of gas by chemical agency may overcome
any power with which we may oppose it by attempting its
confinement. It is the same with electricity, which, subtle
as the agent is, will, when its current induces the change of any
substance into gases, serve to producea tremendous pressure
within the walls of the vessel containing the substance. This
method, we anticipate, will yet prove available for investi-
gations on the behavior of divers substances under pres-
sures, surpassing even those of Natterer. For such ex-
periments the water to be decomposed is to be confined
in a sufficiently strong veseel, in which are also the elec-
trodes conducting the decomposing electric current.

As, in the invention of Mr. Keely, the heat and chemical
action are said to be excluded, the only other agent which ap-
pears to be left is electricity, and we therefore suspect that
the alleged enormous power, from the electric forces in-
cluded in a drop of water, is in fact nothing but the enorm-
ous pressure of the gas developed, from water under con-
finement, by a galvanic current, or the induced current from
a mazneto-electric machine, driven by mechanical power.
The pretence that the pressure is developed by a mechanical
device, requiring little power, may be true, but that the
power obtained from the pressure can posgibly surpass that
of the power employed is absurd and its application; to
motive power is simply a phantom.

GOVERNORS FOR PRIME MOVERS,

The use of a governor is to preserve a perfectly regular
speed in the engine, water wheel, or other prime mover to
which it is attached, by varying the supply of steam, water,
or other motor, a8 the work of the machine varies. The
ordinary form of fly-ball governor answers its purpose very
well in most cases. It has the defect, however, of requir-
ing the use of heavy balle, and of demanding a somewhat
wide range of action where it has any coneiderable forcs to
overcome, It also is not perfectly isochronous, that is, it
will not compel the engine to ‘‘come to speed ” with pre-
cigion, under all variations of load and steam pressure.
The Porter governor, in which the balls are loaded down by
a heavy weight on the spindle, and which is thus enabled to
run at a much higher speed, is a modification of the stand-
ard form, and is prompt in action and much more powerful.
These are the advantages which have brought it into use g0
extensively in Europe. In this country, the Pickering gov-
ernor, in which the same object is accomplished by carrying
the balls on stiff steel springs, has come into use quite
largely as possessing similar advantages.

The only igochronous governors which are used to any
extent in the United States are the Huntoon governor and
its modifications, in which a screw, rapidly rotating in a
closed tank containing oil or water, exerts a force in the
line of its axis which is made use of inoperating the throt-
tle valve. While the engine is at speed, no movement of
the valve occurs; but should the speed diminish, a weighted
arm forces back the screw, and the valve opens. It will
continue to open until the engine comes up to the proper
speed again, whatever the conditions as to the load or steam
pressure. Should tke speed exceed that intended, the
screw acts more energetically upon the liquid in which it
works, and the increased effort is sufficient to overcome the
resistance of the weighted arm and to close the valve until
the proper speed is again acquired. In Europe, the same
object is accomplished by some builders by the use of the
paraboliz governor, which is so arranged that the balls move
in a parabolic instead of a circulararc. Itcan beshown by a
mathematical argument, which cannot be given here, that
this produces the effect of isochronism: that the governor
will remain without affecting the throttle valve at only one
speed, the one for which it has been proportioned and
speeded. The late Professor Rankine invented a very neat
governor of this class, which is perfectly isochronous.

In & fristion governor invented by Professor Thurston,
and designed by one of his pupils,.the Bame result is at-
tained by making use of the varying friction of blocks
pressed against a drum by centrifugal force. When above
or below speed, the valve is compelled to move in the proper
direction until the engine is brought to speed, or until the

different from the latter in its general arrangement, and
entirely different in details. The Pitcher hydraulic regu-
lator, which was much used some years ago on engines fitted
with the Sickles cut-off valve gear, was a pump which
forced water into a chamber, having an orifice fitted with a
plug which was capable of adjustment to give any desired
size of opening. ABbve the chamber, and communicating
with it, was & pump plunger connected with a throttle
valve. When the engine ran above speed, the orifice was
not of sufficient capacity to discharge the water as fust as
it was pumped inio the chamber, and the second planger
was forced up, closing the throttle valve. When the speed
was less than that proposed, the water issued from the cham-
ber more rapidly than it was forced in, and the plunger,
which was attached to the throttle, fell, opening the valve,
This was another of the isochronous class of governors.

None of these regulators have sufficient power to over.
come any serious resistance or to act through any considera-
ble distance. Water wheel regulators, consequently, are
usually of a different construction from those above de-
scribed. In the best of the common forms, the fly ball
governor is employed to move a clutch which engages a
train of gearivg driven by the water wheel, and puts it in
motion in one direction or the other, as the opening or clos-
ing of the gate to which it is connected s necessary.

Hundreds of patents have been issued to invento § of
various forms of governors, in which it has been attempted
combine sensitiveness, isochronism, and strength of action,
but the problem still remains unsolved. What is wanted ig
a device which, while combining these three requisites of a
good regulator, shall also combine the requisites for com-
mercial success, strength, durability, simplicity, and, above
all, cheapness. Many of our best mechanics have iried to
produce such a governor and have failed, but we cannot
suppose the object aimed at entirely unattainable,

It will be remembered that our special Viénna correspon-
dent described the next best form of steam engine to our
standard drop cut off engine a8 a plain, neat, beautifully
proportioned, and well finished English engine, baving a
plain three.ported slide valve, with the Meyer expansion
valve riding on the back of the main valve—just such an
engine as is sold in New York by the agents of some of our
best builders. This valve gear is well fitted to producea
sharp cut-off and an excellent distribution of steam. The
point of cut-off must, however, be adjusted by hand, and
the governor attached to a throttle valve in the steam pipe,
because this work is too heavy to be done by the governor
without entire loss of its sensitiveness and efficiency.

Putting the throttle valve in the steam pipe, ag a regula.-
ting valve, is always avoided, if possible, by good engineers,
because, by throttling the steam, a loss of efficiency occurs.
It is always preferred to regulate the engine by so attaching
the governor that, as in the best drop cut-off engines, it
shall determine the point of cut-off. We gave the reagons
for this preference in our issue of May 23, on page 821 of our
current volume. The invention of such a governor, which
we have described as one of the wants of the time, would
enable this simplest, and in other respects most satisfactory,
style of engine to compete with the most expensive forms in
the market in perfection of regulation and in economy of
steam. It would thus confer a great benefit upon steam
users and, consequently, a great pecuniary reward upon the
inventor. Such a governor would find many other applica-
tions, and would displace, not only the ordinary steam
engine governor, but, in many instances, it would proba-
bly take the place of the water wheel or disengagement
governor.

WHY DO PLANTS ABSORB OXYGEN DURING THE
NIGHT?

Wlen a number of freshly gathered and healthy leaves
are placed during the night under a bell glass of atmos-
pheric air, they condense a portion of the oxygen ; the volume
of the air diminishes, and there is a quantity of free car-
bonic acid formed, generally less than the volume of oxygen
which has disappeared. If the leaves which have absorbed
this oxygen during their stay in the dark be now exposed
to the sun’s light, they restore it nearly in equal quantity, so
that, all corrections made, the atmosphere of the bell glass
returns to its original composition and volume.

Leaves in general have the same effect when they are placed
alternately in the light and in the dark there is however a
very obvious difference in the intensity with which the phe-
nomenon is produced, according to the nature of the leaves.
The quantity of carbonic acid formed during the night is
8o much the less, as the leaves are more fleshy, thicker, and
therefore more watery. The green matter of fleshy leaved
plants, of the cactus opuntia, to quote a particular instance,
does not produce any sensible quantity of carbonic acid in
the dark: but these leaves condense oxygen and exhale it
againlike those which are less fleshy when they are brought
into the sun, after having been kept for some time in the
dark, DeSaussure applied the names of inspiration and expir-
ation of plants to these alternate effects being led by the anal-
ogy—somewhat remote,it must be confessed—which the phe-
nomenon presents with the respiration of animals.

The inspiration of leaves has certain limits; in prolonging
their stay in the dark, the absorption becomes less and less;
it eeases entirely when the leavep have condensed about
their own volume of oxygen gas. And let it not be supposed
that the nocturnal inspiration of leaves is the consequence of
a merely mechanical action, comparable, for example, to
that exerted by porous substances generally upon gases. The
proof that it is not so is supplied by the fact that the same
effects do not follow when leaves are immersed in carbonic

valve has been either entirely closed, or is wide open. Sie-
mens’ governor is also a friction governor, but somewhat
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appreciable diminution of the atmosphere which surrounds
the plant. The primary cause of the inspiration of oxygen
by the leaves of living plants is, therefore, of a chemical na-
ture. With the facts which have just been announced be-
fore us, it seems very probable that, during the nocturnal
inepiration, the carbonic acid which appears is formed at
the coat of carbon contained in the leaves, and that this acid
is retained either wholly or in part, in proportion as the
parenchyma of the leaf is more or less plentifully provided
with water.

A plant that remains permanently in a dark place, exposed
to the open air, loses carbon incessantly ; the oxygen of the
atmosphere then exerts an action that only terminates with
the life of the plant: a result which is apparently in oppo-
sition to what takes place in an atmosphere of limited ex-
tent. But it is 8o, because in the free air the green parts of
vegetables can never become entirely saturated with carbonic
acid, inasmuch as there is a ceaseless interchange going on
between this gas, and the mass of the surrounding atmos-
I;here ; thereis, then, incessant penetration of the gases,as it
is called. There is a kind of slow combustion of the carbon
of a plant which is abstracted from the reparative influence
of the light.

The oxygen of the air also acts, but much less energeti-
cally, upon the organs of plants that do not poszess a green
color.

The roots buried in the ground are still subjected to the
action of this gas. It is indeed well known that, to do their
office properly, the goil must be soft and permeable, whence
the repeated hoeings and turnings of the soil, and the pains
that are taken to give access to the air into the ground in so
many of the operations of agriculture. The roots that pene-
trate to a great depth, such as those of many trees, are no
less dependent on the same thing; the moisture that reaches
them from without brings them the oxygen, in solution,
which they require for their development. It is long since
Dr. Stephen Hales showed that the interstices of vegetable
earth still contained air mingled with a very considerable
proportion of oxygen. The roots of vegetables, moreover,
appear generally to be stronger and more numerous as they
are nearer the surface. In tropical countries, various plants
have creeping rcots which often acquire dimensions little
short of those of the trunk they feed.

If a root detached from the stem be introduced under a
bell glass full of oxygen gae, the volume of the gas dimin-
ishes, carbonic acid is found, of which a portion only mingles
with the gas of the roeceiver, a certain quantity being retained
by the moisture of the root.

The volume of the gas thus retained is always less than
that of the root itself, however long the experiment may be
continued. In these circumstances, whether in the shade or
in the sun, roots act precisely as leaves do when kept in the
dark. Roots still connected with their stems give somewhat
different resul:s.

When the experiment is made with the stemn and the
leaves in the free air, while the roots are in a limited at-
mosphere of oxygen, they then ab:orb several times their
own volume of this gas. This is because the carbonic acid
formed and absorbed is carried into the general system of the
plant, where it is elaborated by the leaves if exposed to the
same light, or simply exhaled if the plant be kept in the
dark.

The presence of oxygen in the air which has access to the
roots is not merely favorable; it is absolutely indispensable
to the exercise of their functions. A plant, the stem and
leaves of which are in the air,soon dies if its roots are in con-
tact with pure carbonic acid, with hydrogen gas, or nitrogen.
The use of oxygen, in the growth of the subterraneous parts
of plants, explains why our annual plants, which have
largely developed roots, require a friable and loose soil for
their advantageous cultivation. This aleo enables us to un-
derstand why trees die when their roots are submerged
in stagnant water, and why the effect of submersion in
general is less injurious when the water is running, such
water always containing more air in solution than that which
is stagnant.

MILK A8 A DIET AND ITS EFFECT ON THE SYSTEM,

There is considerable difference of opinion on the subject
of a milk diet. It is surrounded with a mass of whims, of
prejudices, and of mistaken ideas, which are based more on
individual fancies thanuron certain fact. To one a glass of
milk imbibed is believed to be & sure provocation of a bilious
atta:k, to another, a disordered stomach, to a third, drowsi-
ness, and so on, through such a category of simple though
disagreeable ailments that we look aghast at the farmer who
drains cup after cup of the fresh pure liquid, time and again
during the day, and wonder at the resisting powers which
his organization must posgess. Theo truth is, however, that
milk is not unwholesome. On the contrary, it contains good
substautial bone,muscle,flesh,ard brain producing substances,
which, assimilating, quickly act rapidly in building up the
body. Naturally, we assert, it is nourishing; that it does
bring on certain troubles is nevertheless true, but the cause
is in the individual stomach, not in the milk, provided, of
course, the latter be fresh and sweet. The Commercial Ad-
vertiser of recent date has some excellent remarks on this
subject which are well worthy of repetition. = ¢ Milk diluted
with one third lime water,” it is said, ‘“ will not cause any
one biliousness or headache, and, if taken regularly, will so
strepgthen the stomach as to banish these disorders.

‘It may be taken with acid of some kind when it does not
eagily digest. The idea that milk must not be eaten with
pickles is not an intelligent one, as milk curdles in the
stomach nearly as goon as it is swallowed. When milk is
constipating, as it is frequently found to be by persons who

drink freely of it in the country in summer time, a little salt
sprinkled in each glagsful will prevent the difficulty. When
it has an opposite effect, a few drops of brandy in each goblet
of milk will obviate its purgative effect. As milk is so es-
sential to the health of our bodies, it is well to consider
when to take it, and how. It is a mistake to drink milk be-
tween meals, or with food at the table. In the former case
it will destroy the appetite, and in the latter it is never pro-
per to drink anything. After finishing each meal a goblet of
pure milk should be drank; and if any one wishes to grow
fleshy, a pint taken before retiring at night will soon cover
the scrawniest bones. In cases of fever and summer com-
plaint, milk is now given with excellent results. The idea
that milk is ¢ feverish ” has exploded, and it is now the phy-
sician’s great reliance in bringing through typhoid patients,
or those in too low a state to be nourished by solid food.”

Our contemporary, we notice, says that the persons with
whom milk does not agree are the very ones who require it,
and whom it would probably regenerate, did they so prepare
it as to make it palatable and suitable to their particular
constitutions. Not exactly, we think. It should be remem-
bered that ‘ what is one man’s meat is another man’s poison ”
is & very frequent case; and while, as we have above pointed
out, milk may in perhaps a majority of instances be rendered
agreeable to the stomach, still there are certain organizations
which persistently refuse it in spite of any assisting admix-
ture. A similar illustration may be found in the case of
wine; and we know of instances where persons,of otherwise
strong digestion, are utterly unable to drink half a gill of
even the purest grape juice without experiencing the same
bilious and other derangements which many ascribe to milk.
It is a fact, however, that for individuals troubled with dys-
pepsia, weak stomach,and kindred ills, milk has wrought re-
markable and unexpected benefit, and the diet has in cases
among our own acquaintances resulted in great relief.

Milk drinking, particularlyin this city, has during late
years received an unusual impetus through the establishment
of dairies, or restaurants where the bill of fare is confined to
a few simple articles of farinaceous food and to generous
bowls of milk and cream, retailed at very moderate prices.
The idea, we believe, originated some five years ago in a
small baker’s shop, in one of the little down town streets,
which had a monopoly of the business for some time,making
large receipts. Others, being attracted by the gains, em-
barked in the business, and now the dairy is as much a fix-
ture in New York city as the more pretentious restaurant.
As a matter of curiosity, we recently inquired of the man.-
ager of the largest of these establishments as to the people
who patronize the diet, and the effect of the increased de.
mand upon the supply. Hiscustomers,he told us,comprised
every class; the rich banker perches on the high stool beside
his errand boy. Clergymen, lawyers, merchants, editors,
men whose reputation is worldwide, throng into the doors,
proving that,even if this sudden increase in milk drinking be
merely a popular manisa,-it s nevertheless one which has af-
fected all alike.

The milk for the city is brought principally from West-
chester and Dutchess counties in this State, and the neigh-
boring counties in Connecticut. In the dairy above referred
to, the stocks of several large farms are required to produce
the necessary amount. = Twelve hundred quarts in cool
weather, and upwards of eighteen hundred quarts when the
mercury makes excursions into the nineties, are daily con-
sumed by an average of twenty-five hundred persons in the
single establishment. This milkissold at about ten cents a
quart, realizing a fair profit.

The greater portion of the milk used in the city does not
come direct to the seller, but goes through the same hand-
ling, by four or five ‘‘middle men,” as the often doubtful
fluid retailed by the peripatetic milkman. The farmer, for
ingtance,binds himself to supply a certain number of cans to
the contractor for a definite period, usually six months, at
the price of about 33 to 42 cents per can in summer or 45
cents in winter. The contractor receives the filled vessels
from a collector, who gathers them from the different farms
and deposits them at the railway stations. Under charge of
the latter,they are transported in early trains to the city and
sold at the depots to milkmen and dairy keepers at an ad-
vance of about five cents per can. The milkmen supply
families and grocers with the commodity, plus another profit
which brings its cost to the consumer, as above stated to
about ten cents per quart.

As to the quantity of milk daily consumed in New York, it
is difficult to obtainany precise figures; but it is estimated
that the supply does not fall short of two million quarts
every twenty-four hours. This on a rough calculation is
the produce of some thirteen thousand cows and an average
of something over two quarts per diem to every soul of the
population.

THE RESPIRATION OF OXYGEN.

According to the older notions in regard to the pravision
of Nature for the sustenance of life, the surrounding Pﬁndi-
tions have been expressly arranged for the benefit of al] liv-
ing creatures, so as to secure not omly their existenca but
their welfare and cemfort. According to late ideas, how-
ever, as the different living creatures were evolved under
previously existing conditions, the mode of their develop-
ment was such as to accommodate the different organisms to
these conditions ; and when the conditions changed, a corres-
ponding change occurred in the creatures themselves: those
not adapted to the changed conditions perishing, and those
most fit for the new era surviving and propagating their
species. We will illustrate this by an example: In our at-
mosphere, the oxygen is diluted with very nearly four times
its amount of nitrogen, and all the air-breathing animals,
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including man, have become adapted to these conditions. If
the amount of oxygen became less, a corresponding change
would occur in the respiratory system, as is illustrated in
the high lands of South America, where, by reason of the
rarefied atmosphere, the amount of oxygen inhaled at each
respiration is less than near the ocean level; and as a con-
sequence, the human lungs are more developed there, and the
inhabitants are remarkable for their largely developed chests,
allowing them to make up by quantity for the quality of the
inspired air. The reverse is also the case; it has been found
that the effect of the compressed air (onthose worimen
whose constitutions allowed them to withstand the pressure
and labor for some length of time in the caissons for the
foundations of the Mississippi bridge at 8t. Louis, Mo., and
the East river bridge, New York) was to narrow the volume
of the chest, while deep respirations of the highly compressed
air were painful.

Now comes an interesting discovery of M. P. Bert, who
finds that it is not alone the pressure which is hurtful to
the system, which can soon accommodate itself to it, but
chiefly the concentration of the oxygen, which even acts like
a most violent poison when inhaled pure, under a pressure
of three or four atmospheres; consequently when (ander a
pressure of some 90 or more pounds to the square inch) an
amount of oxygen surpassing the normal quantity some six
or more times is inhaled at every respiration, its hurtful
effects manifest themselves, one of them being a very great
increase in animal heat, with a disturbed pulse; this, of
course,adds largely to the diecomfort. This factsuggests that
men who have to submit to conditions of greatly increased
atmospheric pressure would be relieved and benefitted by
inhaling an artificial atmosphere containing less than the
normal amount of oxygen, 10 per cent oxygen to 90 of nitro-
gen for two atmespheres pressure,5 per cent oxygen and
95 nitrogen for four atmospheres, and so on. The value of
this suggestion is strengthened by the French physicist De
Fonvielle, who maintains that the discomfort experienced by
travelers on high mountain peaks, or by aeronauts when
ascending to high altitudes, is not go much caused by the
diminished atmospheric pressure as by the want of oxygen,
which, in that rarefied condition, is not given to the lungs in
sufficient quantity. He suggested, therefore, the inhalation
of pure oxygen at those high altitudes; and two balloonists,
Sivel and Croce-Sg inelli, have verified this theory during a
recent ascent in the balloon Etoils Polaire. M. Croce-Spi-
nelli, when he had reached a hight of 16,400 feet, experi-
enced a strong feeling of suffocation ; he then resorted to the
inhalation of pure oxygen (enclosed in a large rubber bag with
which he was provided), and became not only relieved, but
recovered his normal condition of perfect comfort. The
effect on the pulse was remarkable: while below it was 86
beats per minute, it rose, at a hight of 16,000 feet, to 140;
when oxygen was respired, it descended at once to 120.

The published account of this ascent adds the following:
‘“ When not using the respirator, the skies appeared to the
observers quite dark; but when freely respiring the oxygen,
the blue color of the heavens was restored.” As the blue
color of the sky is due to the refraction of the solar light in
the atmosphere, it is an objective phenomenon, and cannot be
seen at such high altitudes, where there is little of the at-
mosphere (and that little very rarefied) left above the ob-
server. The statement that the blue color was restored by
the inhalation of the oxygen would infer that the hueis sub-
jective and due to the condition of our eyes, induced by
breathing the gas.

In regard to the hight which travelers are able to attain,
we may state that Alexander von Humboldt, in his ascent of
Chimborazo, was compelled to stop at a hight of 16,000
reet, at which point he had to give up from saffocation ; but
in late years the brothers Schlagintweit ascended the Hima-
layas, and slept all night in bivouac ata hight of 19,200 feet,
and later ascended the peak Ibi Gamin, 22,200 feet high.

The English astronomer Mr. Glaisher claims that he has
agcended to a hight of 26,000 feet without feeling any die-
comfort, and that only when reaching 32,000 feet he experi-
enced any very serious feeling of suffocation. No doubt,
different constitutions are differently affected; some are
unable to resist diminished atmospheric pressures, others
increased pressure. We met even last summer a consump-
tive individual on Mount Washington (which is not much
over 6,000 feet high), who stated that he felt such a feeling
of suffocation tbat he was obliged to hasten down on the
same day.

THE AMERICAN SOCIAL SCIENCE CONGRESS,

The American Social Science Congress will hold its annual
seesion in New York city, commencing on May 19 and ter-
minating on May 23. The title of this institution is broad
enough to cover a vast field of useful knowledge,and the sub-
jects for investigation are very numerous and interesting.
Mr. George W. Curtis will preside, and papers by Rev. Dr.
‘Woolsey on exemption of private property from eapture at
sea, by Mr. W. C. Flagg on the farmers’ movement, by
President Gilman on California, by Hon. D. A. Wells on
taxation, by Professor Peirce on ocean lanes for steamship
navigation, by Mr. G. G. Hubbard on railroads, and by
Professor Sumner on the Finance Department, will be read.
Many other papers relating to public health, penal inmstitu-
tions, charity, and kindred subjects are promised, and the
Boards of Health and Public Charities will probably be in
session on the same days.

THE bill before Congress for the grant of national aid te
the extent of three millions of dollars in behalf of the Cen-
tennial Exhibition has been defeated.
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New Eighty-one Tun Gun.

Only two years ago the sobriquet *“ Woolwich infant ” was
playfally applied to & gun which had just been constructed
in the gun factories of the Royal Arsenal at Woolwich, of
the then unprecedented size of thirty-five tuns. Recent
events have, however, proved thatthe name was by no means
ill chosen, for a decision has been arrived at which will ne-
cessitate our viewing this gun actually in the light of a mere
baby, a series of monstroussuccessors having been designed
which will putits nose out of joint altogether. The first four
of these, which are intended to form the armament of the
future ironclad Inflexible, will be proceeded with so soon as
the experimental one, which is the subject of the present
paper, has been completed and proved.

The new gun will, it is expected, be of
a weight slightly over or slightly under
eighty-one tuns. Its total length, in-
cluding the plugscrewed in at the breech
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THE POLAR CLOCK—THE TIME OF DAY SHOWN BY
COLORS.

One of the most beautiful practical applications of the
polarizing instrument is presented in Sir Charles Wheat-
stone’s polar clock, shown in our engravings and described
in the following passage by the inventor:

“ At the extremity of a vertical pillar is fixed, within a
braes ring, a glass disk, so inclined that its plane is perpen
dicular to the polar axis of the earth. On the lower half of
this disk is a graduated semicircle, divided into twelve parts
(each of which is again subdivided into five or ten parts),
and against the divisions the hours of the day are marked,
commencing and terminatingwith VI. Within the fixed brass
ring, containing the glass dial plate, the broad end of a coni-

81 TUN GUN. PROJECTILE 1,200 LBS. CARTRIDGE 200 LBS.

end, 27 feet; the length of bore, 24 feet;
the caliber will, in the first instance, be
14 inches, but ample provision is made
in the thickness of the steel tube to in-
crease that figure to 16 inches, if deemed
desirable. The rifling has not as yet been
decided on, but will be a maiter for con-
sideration as the gun approaches com-
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change in the plane corresponds with four minutes of solar
ime.

‘“The instrumen: may be furnished with a graduated
quadrant for the purpose of adapting it to any latitude ; but if
it be intended to be fixed in any locality, it may be perma.
nently adjusted to the proper polarelevation and the expense
of the graduated quadrant be saved; a spirit level will be
useful to adjust it accurately. The instrument might be set
to its proper azimuth by the sun’s shadow at noon, or by
means of a declination needle; but an observation with the
instrument itself may be more readily employed for this
purpose. Ascertain the true solar time by means of a good
watch and a time equation table, set the hand of the polar
clock to correspond thereto, and turn the vertical pillar on its
axis until the colors of the selenite star
entirely disappear. The instrument
then will be properly adjusted.

‘“The advantages a polar clock pos-
sesses over a sun dial are: 1st. The
polar clock being constantly directed to
the same point of the sky, there is no
locality in which it cannot be employed,
whereas, inorder that the indications off
a sun dial should be observed during

_/

pletion, by which time the result of the
present series of experiments with the
34 tun gun will doubtless have thrown
considerable light upon this vexed ques-
tion. The trunnions are to be 16 inches
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85 TUN GUN. PROJECTILE 115 LBs.

in diameter. The internal construction
is similarto that of the 10 inch gun and
upwards, exceptthat the chaseis divided
into three portions instead of two.

The accompanying engraving will give
gome idea of the appearance of the pro-
posed gun, and exhibits the grandeur of

"

its proportions as compared even with
those of its colossal predecessor. The *
Rl S L O e 7 TUN GUN: PROJECTILE 700 LBS. CARTRIDGE 30 LBS

ting the immense advance that has ta.
ken place in modern artillery during the
past eight years. When we consider
that it was positively stated, when the
7 inch gun was produced, that we had
attained the highest point we should
ever reach in weight of metal, it seems
almost incredible that in less than & de- |
cade we should be in possession of ar-
tillery twelve times as heavy. One is almost tempted to
pervert the Latin proverb, and exclaim: ¢ Tempora mutan-
tur et arma mutantur in iilis.”

Neither the weight of projectile nor quantity of powder to
be contained in the cartridge for the 81 tun gun has been
positively fixed, but the first will probably range between
1,000 1bs. and 1,200 1bs , while the secondmay - be estimated
at about one sixth of that amount. In the following calcu.-
tions as to the probable energy of the new gun, or force of
impact.of its projectile, at the various ranges specified, three
weights of shot or shell are respectively dealt with of 1,000
1bs., 1,100 1bs., and 1,200 1bs. An initial velocity has been
assumed in all cases at the muzzle of the gun of 1,800 feet
per second. It would possibly be considerably greater, but
we degire to be within the mark. Working by the well
known formula :

Wwv2
— 2
. where W—=weight of projectile in 1bs.,

'V =velocity in feet,

g=1orce of gravity (32:2),
we find at the muzzle for the 1,000 1bs. projectile a blow of
11,715 foot-tuns, for the 1,100 lbs. projectile one of 12,886
foot-vuns, and for the 1,200 1bs. projectile the terrific force of
14,058 foot-tuns! These forces would, of course, be consid-
erably enhauced by the higher velocity which would doubt-
less be obtained. When we compare such energies with
those of the 85 tun and 7 inch guns, namely, 8,404 and 1,855
tuns, respectively, the latter sink into utter insignificance.

The actual penetrating powers of the 81 tun gun, as dis-
tinguished from the striking or racking powers, can only
be decided by experiment. With the earlier natures of
heavy ordnance, such as the 7 inch and 8 inch, a rough rule
gave the peuetrative or punching power as 1 inch in excess
of the diameter of the projectile. Thus the 8 inch gun would
penetrate armor 9inches thick at a moderate distance. But as
we ascend the series, this power developes itself in an in-
creasing ratio, the 10 inch gun piercing armor of 12 inches
in thickness, but not going through the backing; while the
12 inch gun of 36 tuns easily pierces 14 inches armor and
backing, and only is arrested by the latter after going through
15 inch targets. Hence we may reasonably estimate the
power of the gun now under conside:ation as capable of
penetrating at least 19 inches or 20 inches of armor plates
and their backing, at a distance of, say, 500 yards. We are
aware, of course, that by increasing the diameter of the bore
to 16 inches, the charge remaining the same, & loss of pene-
trative power would result, but we anticipate that (by em-
ployment in making up the cartridges of the slow-burning
1} inches or 2 inch cubes of pebble powder, some of which
have been manufactured at Waltham Abbey, and with which
good velocities and low pressures were obtained in recent
experiments with the 88 tun gun at the proof butts), as the
caliber is'increased, so the charge may be increased in pro-
portion. TRat the 81 tun gun will ultimately have a caliber
of certainly®5 inches, we little doubt,—The Engvneer.

The energy in vt viva in pounds=

cal tube is so fitted that it freely moves round its own axis;
this broad end is closed by another glass disk, in the center
of which-is a small star or other figure, formed of thin films
of gelenite, exhibiting when examined with polarized light
strongly contrasted colors; and a hand is painted in such a
position as to be a prolongation of one of the principal sec-
tions of the crystaline ilms. At the smaller end of the con-
ical tube a Nicol’s prism is fixed so that either of its disgo-
nals shall be 45° from the principal section of the selenite
films. The instrument being so fixed that the axis of the
conical tube shall coincide with the polar axis of the earth,
and the eye of the observer being placed to the Nicol’s prism,
it will be remarked that the selenite star will, in general, be
richly colored; but as the tube is turned on its axis the
colors will vary in intensity,and in two positions will en-
tirely disappear. In one of these positions a smaller circu-
lar diek in the center of the star will be a certain color (red,
for instance), while in the other position it will exhibit the
complementary color. This effect is obtained by placing the
principal section of the small central disk 224° from that of
the other films of selenite which form the star. The rule to
ascertain the time by this instrument is as follows: The tube
must be turned round by the hand of the observer until the
color star entirely disappears while the digk in the center re-
mains red ; the hand will then point accurately to the hour.
The accuracy with which the solar time may be indicated by

Fig. 1. Fig. 2.

‘WHEATSTONE’S POLAR CLOCEK.

this means will depend on the exa&ness with which the

CARTRIDGE 110 LBs,

plate of polarization can be determined; one degree or
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the whole day, no obstacle must exist:
at any time between the dial and the.
places of the sun, and it therefore can-
not be applied in any confined situa-
tion. The polar clock is consequently-
applicable in places where a sun dial
would be of no avail: on the north side.
of amountain or of a lofty building, for-
instance. 2d. It will continue to indi--
cate the time after sunset and before-
sunrise, in fact, o long as any portion
of the rays of the sun are reflected from
the atmosphere. 38d. It will also indi-
cate the time, but with less accuracy,
when the sky is overcast, if the clouds.
do not exceed a certain density.

“The plane of polarization of the
north pole of the sky moves in the op-
posite direction to that of the hand of
& watch; it is more convenient there-
fore to have the hours graduated on
the lower semicircle, for the figures will
then be read in theirdirect order, where-
as they would be read backwards on an.
upper semicircle. In the southern
hemisphere the upper semicircle should
be employed, for the plane of polarization of the south pole
of the sky changes in the same direction as the band of a
watch. If both the upper and lower semicircles be gradua-
ted, the same instrument will serve equally for both hemi-
spheres.

“ The following is a description of one among several other
forms of the polar clock which have been devised. This
(Fig. 8), though rauch less accurate in its indications thanthe
preceding, beautitully illustrates the principle.

Fig. 3.

SELENITE POLAR CLOCK.

“On a plate of glass twenty-five films of selenite of equal
thickness are arranged at equal distances radially in a semi-
circle; they are so placed that the line bisecting the principal
sections of the films shall correspond with the radii respec-
tively, and figures corresponding to the hours are painted
above each film in regular order. This plate of glass is fixed
in a frame 8o that its plane is inclined to the horizon 38°32’,
the complement of the polar elevation; the light, passing -
perpendicularly through this plate, falls at the polarizing
angle, 56° 46’, on a reflector of black glass, which is inclined
18° 18’ to the horizon. This apparatus being properly ad-
justed, that is, so that the glass dial plate shall be perpendi-
cular to the polar axis of the earth, the following will be the
effects when presented towards an unclouded sky: Atall
times of the day the radii will appear of various shades of
two complementary colors, which we will assume to be red
and green, and the hour is indicated by the figure placed op-
posite the radius which contains the mostred; the half hour
is indicated by the equality of two adjacent tints.”

A CORRECTION.—AnN accidental error exists in the de-
scription of the bolt cutter of the Wood and Light Machine
Co., which appeared on the first page of our issue of May 9.
The beginning of the detailed reference should read: “ A is
the face plate of the die holder,” etc. Instead of the follow-
ing sentence should appear: B is the head, caused to revolve
by proper mechaniem, through which passes a mandrel,
moving freely back and forth, in the spindle, C.

e

THE green color of the boron flame may be very well shown

by boiling a mixture of boracic acid, alcahol, and sulphuric

acid, and igniting the vapor.
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HYDRAULIC RIVETING MACHINE.

It is now no unusual thing to have boilers in use at sea
with plates of one inch and even upwards in thickness. Such
boilers require to be constructed with rivets of sizes that
cannot be satisfactorily set up by mere manual labor; and of
late years, after many applications of steam and gearing for
this purpose, hydraulic power has been employed with the
best results.

The first thing that strikes an observer of this new pro-
cess, is the entire absence of that most deafening noise, the
usual accompaniment of ordinary riveting; and a little fur-
ther attention will show that this absence of noise is itsleast
merit. By the quiet, steady pressure, rivets are emlarged
throughout their length, and fill up all
roughness or irregularities inside the
punched holes they enter, so that they
remain firmly fixed, even when one or
both of the heads are cut off, and must be
drilled out altogether should it ever be
necessary to remove them. The pressure
not only forms heads on the rivets, and
effects the above named compression, but
it holds them up, and the plates also, close
together, until the former are sutficiently
cooled to bear the strain, and even draws
the plates closer together by subsequent
contraction.

Our illustration shows Messrs. McKay
and Macgeorge’s patent hydraulic riveter,
which bas been for some time in use at
the Millwall Docks Engineering Works,
London. Thismachine is one of the most
powerful of its class, and gives a pressure
of 60 tuns upon the rivet, an amount
abundantly sufficient for the largest class
of boiler work hitherto required for ma-
rine engines. Above the machine stands
a powerful traveling crane, from which

undescribed tree with crimson flowers, which excels the
poinciana regia, colvillia racemosa, lagersstroma regio, and
the jacaranda mimoeifolia. At 4,400 feet a tree fern,
which will excel in grandeur all others of the alboreous
clags. A palm tree at the same hight which will rival any of
the British-Indian species in gracefulness. * On the banks of
the Daintree we saw & palm tree cocoa, which far exceeds
the unique specimens in the garden of the same genera from
Brazil in grandeur and gracefulness. While cutting a given
line on the banks of the river Johnstone, for the purpose of
examining the land, an enormous fig tree stood in the way,

to the British Medical Journal, confirms this statement, and
says that it is of the greatest value as a local application in
neuralgia. Mr. Browne, having employed it during several
months, has found great and sometimes instantaneous relief
to follow its application in every case. It is only necessary
to paint the mixture lightly over the painful part and allow
it to dry. The application never blisters, though it may oc-
casion a tingling sensation of the skin. The compound has
also been found of great service in the relief of toothache.
— Pharmaceutical Journal.

Death Valley.

farexceeding in stoutness and grandeur the renowned forest
glants of California and Victoria. Three feet from the

boilers are suspended over it, their (ordi-
nary) horizontal axis, of course, then be-
ing in a vertical position. Circular seams
of rivets are brought to the machine by
the simple process of turning the boiler
round on a swivel, and vertical seams, by
raising or lowering it in the usual manner
with mechanical arrangements of this
class.

The pressure is derived from an accu-
mulator, and it amounts to 700 1bs. per
square inch in the present case. This
pressure is only admisted into the large
cylinder when the dies come in contact
with the hot rivet, the slack being taken
up by the action of a smaller cylinder.
By thisarrangement a considerable saving
of power is effected ; for if the large cylin-
der took its supply and moved the levers

/ =

According to the recent expeditionary report of Lieutenant
‘Wheeler, the Death Valley in California
is a detrital sink of unique physical cha-
racteristicsa. This whole region presents
a series of valleys or detrital plains, each
entirely inclosed by the ridges of Cordil-
leras that are more or less distinct as &
series of mountain masses. The Death
Valley proper is one of the most remark-
able of allknown interior continental de-
pressions, and has portiona near the cen-
ter of its axial line below the level of
the sea, although far inland, and lying
much to the north of the lower border of
the great interior basin. It isthe sink of
the Amargosa river, which has its source
in the areas of drainage formed to the
south.and east of Belmont, Nevada, tra-
verses the desert of that name while
passing southward, until, reaching lat.
85° 41’ 5”, it makes an abrupt angle to
the west, and thence, at right angles to
the north, reaches the point of greatest
depression, a little less than 500 feet be;
low the sea level, in the heart of Death
Valley proper. This valley, of the ordi-
nary oval form, is fully 70 miles in
length, varying from 5 to 16 miles in
width, surrounded by frowning moun-
tains of volcanic and sedimentary origin,
the Telescope range, rising higher than
10,000 feet. The line crossing this dis-
mal area from the mouth of Death Val.
ley cafion to the thermal springs in Fur-
nace creek, presenting a labyrinthine
maze of efflorescent, saline forms, creates
at the level of vision a miniature
ocean, the vibrations of whose contorted
waves has a sickening effect upon the
senses. The lurid glare, horizoned by the
bluish haze radiated from the mountain
sides, appears focussed to this pit,though
broad in expanse. It seems, coupled
with the extreme heat, to call for the
utmost powers of mental and physical

their entire distance by accumulator
pressure, it is evident that great waste of
power would ensue thereby, and in all
direct acting steam-riveting machines this waste must come
from the nature of their construction.

The hydraulic cylinder, and all valves, levers, weights,
etc., are placed in a pit below ground, clear out of the way
of men working, and safe from frost or accidental injury.
Of course the pit is covered over, and in winter carefully
protected from cold ; and where, a8 is sometimes the case,
these machines stand practically out of doors, a precaution
of this kind should never be neglected.

The upperend of the powerful cast iron levers which form
the most conspicuous part of this machine are perfectly free
from all surroundings, except only a conveniently placed
handle for starting or reversing; this handle stands behind
one of the levers, and therefore does not appear in the pre-
sent illustration. These levers are so strong that any acci-
dental blow given to them can do no harm; and the readiest
access is obtained to every part of the machine. Steel dies
are simply placed in bored holes, and naturaily hold them-
selves there. )

When all is prepared, and a heated rivet in position, a
movement of the handle admits high pressure water to the
smaller cylinder, the djes rapidly close upon the rivet, the
self-acting valves admit water to the larger cylinder, and
without noise or vibration, the work is done. The dull, heavy
pressure crushes together the thick plates;and after holding
them and the rivet together for a moment that the latter may
cool, the pressure is released, the dies recede, another rivet
is soon completad, an1 a boiler is finished with astonishing
ease and rapidity.

The distance, from the center shaft on which both levers
work tothe dies or center of the hydraulic cylinder, is 6 feet in
the present case; so that, after deducting the center bearing
and wrought iron straps to carry the tensile strain, there
remains a clear space of 5 feet for boiler plates, and this is
found to be ample for the several classes of work for which
this particular machine is used.—7he Engineer.

New Australian Trees and Plants.

Mr. Walter Hill, the Government botanist, has reported
to the Queensland Seeretary for Lands that his party have ex-
amined the banks of the Mulgrave, R ussell, Mossman, Dain-
tree, and Hull rivers, and have been more or less successful
in finding suitable land for sugar and other tropical and
semi-tropical productions. The ascent of the summit of
Bellenden Kerr was succeesfully made by Johnstone, Hill,
and eight troopers. At 2,500 feet in hight they observed an

HYDRAULIC RIVETING MACHINE.

ground it measured 150 feet in circumference; at 55 feet,
where it sent forth giant branches, the stem was nearly 80
feet in circumference. The river Johnstone, within a lim.
ited distance from the coast, offers the first and best induce-
ments to sugar cultivation.”

Effect of Pipe Smoking on Teeth.

Dr. Erich Richter, of Ula, Col., gives, in Dental Gosmos,
the accompanying engraving of dental abrasion from the use
of clay pipes. The patient, a miner, a native of Germany,
addicted to smoking, could not refrain from it even while
at work. It was his custom, while using the pick or shovel,
to support the pipe between the canines and first bicuspids,
and, when making heavy strokes, the pipe would move a lit-
tle. After a few years he could close his teeth and still have
room for the pipe.

The accompanying diagram illustrates the effect upon the
teeth. The left superior cuspid is worn down nearly to the
gum, and looks as though it had been filed for pivoting and
then polished. The pulp cavity is not exposed, but is cov-
ered with so thin a layer of dentine as to make the touch of
an instrument painful. The other abrasions are all in the
form of a segment of a circle, and are all highly polished.
The second left lower and the first upper bicuspids have been
extracted. The teeth are all freefrom caries, but discolored
badly.

New Local Anwmsthetic.

Some time since the Medical Record quoted from an Amer-
ican source a statement that if camphor be powdered by rub-
bing it in & mortar with a few drops of spirit, and an equal
weight of chloral hydrate added, a liquid is produced which
is a valuable local anssthetic. Mr. Lennox Browne, writing
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endurance.
The journey through the Valley of
Death occasioned the utmost apprehen-
sion, evinced through the entire season. To this was added
the effect of the fearful cloud burst experienced while
among the Telescops mountains, to the west, and the ab-
sence of the guide who had ventured toward the northwest-
ern arm of the valley, it was feared to return no more.

.The transit of 48 hours, in a temperature that remained at

117° Fah. at midnight, so exhausted both men and animals
that further travel was rendered precarious.

Testing Dyes for Adulteration.

Red dyes must neither color soap and water nor lime wa-
ter, nor must they themselves become yellow or brown after
boiling.  This test shows the presence or absence of Brazil
wood, archil,saflower,sandal wood, and the aniline colors.
Yellow dyes must stand being boiled with alcohol, water, and
lime water. The most stable yellow is madder yellow; the
least stableare anatto and turmeric: fustic is rather better.
Blue dyes must not color alcohol reddish, nor mustthey de-
compose on boiling with hydrochloric acid. The best purple
colors are composed of indigo and cochineal, or purpurin. The
former test applies also to them. Orange dyes must color
neither water nor alcohol on boiling; green, neither alcohol
nor hydrochloric acid. Brown dyes must not Iose their color
on standing with alcohol, or on boiling with water. If black col-
ors have a basis of indigo, they turn greenish or blue on boiling
with sodium carbonate ; if the dye be pure gall nuts, it turns
brown. If the material changes to red on boiling with hydro-

.| chloric acid, the coloring matter is logwood withaut a basis

of indigo, and is not durable. If it changes to blue, indigo
is present.—Dingler's Polytechnisches Journal.

Phosphoric Acid om Oats.

E. Wolft deecribes water culture experiments in which the
nourishing eolutions, eight in number, supplied graduated
quantities of phosphoricacid. The percentage of phospboric
acid in the dry crop varied with the amount supplied. When
this percentage fell below 033 (with good field oats it is about
0-44) the amount of straw seriously diminished,but an increase
of phosphoric acid above this point did not increase the straw.
The corn, however, was greatly affected by an increased sup-
ply, and gave by much the largest yield when the phosphoric
acld reached 1:11 per cent of the dry crop. The ash of the
straw contained no silica, none having been supplied ; its per-
centage of phosphoric acid was 4'4—189, that in the ash
of field oats (silica deducted) being 9-‘1. In the ash of the
corn, the phosphoric acid varied only from 87'7—439 per cem,
the percentage in the ash of field oats being 41°8.
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Notes from Washington, D. C.
To the Editor of the Scientific American :

The Hon. M. D. Leggett, Commissioner of Patents, having
been thesubject of & series of scurrilous and defamatory ar-
ticles in a disreputable paper, published in this city, and
called the Capitol, has thought proper to strike back, and in
a letter to the Zanesville Daily Courier makes public a vari-
ety of facts concerning the personal history of the editor
authorof the paper in question,which are anything but com-
plimentary.

Donn Piatt, the editor of the paper, values the character
thus given him by the Commissioner at about $20,000, and
has therefore brought a libel suit for the above amount.
The case will probably come on for trial at the November
term of this year, when we may expect to hear the truth
about some very peculiar transactions that are now only
vaguely hinted at.

The ordinary business of the Office is still increasing, the
number of patents issued during the month of April being
1,204, or an average of 301 per week. The weekly average
for the corresponding period of last year was only 263.

Among the patents lately issued is one for electro-plating
with cobalt, which, it is stated, will form a thick and useful
covering that perfectly protects the plated surface from the ac-
tion of the elements, and the coating is said to be very white,
exceedingly hard and durable, tenacious, adherent, and not
liable to tarnish.

For many years past there has been an ugly pile of mar-
ble in this city, which has been an eyesore to our own people
and a wonder to the visitors here: a wonder what it was or-
iginally designed for and (when informed) a wonder at its
unfinished state. I refer to the Washington Monument,

.which in its present appearance suggests a cross between a
factory chimney and a shot tower ; and if ever finished, it will
serve more as & memento of the want of taste inits design
than as an honor to Washington. For ten or twelve years
past nothing has been done t> it, owing mainly to a lack of
funds, which the wretchedly poor design has probably
caused, and partly to a very strong suspicion that the foun-
dation is not strong enough to carry the immense weight
which finishing the monument, according to the original de-
sign, would bring to bear on it. In view of this, Senator
Morrill proposes that the material in it should be used to
form a large monumental arch, by which plan, it is thought,
a structure that would not disgrace him in whose honor it
was raised may be erected at less expense than it would
take to finish the present abortion.

Mr. Sutro, of Sutro tunnel fame, is in this city looking af-
ter his interests before Congress, and has been giving a series
of entertaining lectures on mines and mining. I shall send
you a few inceresting items therefrom in my next.

Washington, May 19, 1874. OCCASIONAL.

The Overflow of the Mississippi.
To the Editor of the Scientific Amervean :

The Mississippi river, its relation to commerce and agri-
culture, and especially the protection of these alluvial lands
by the restriction of the waters which flow near, through,
and now over many of them, are points of vital interest to a
large section of the great South.

As the Mississippi valley is the home of our chief staple,
the nation should have yielded all the aid she lawfully could
to every scheme looking to the protection of those lands and
to enriching, draining, and cultivating them in a proper and
scientific manner; but the government has absolutely refused
to do anything,and has altogether withdrawn any semblance
of encouragement to agriculture in this region. The water
that irrigates this great valley turns the spindles of the
Eastern and Middle States.  Thousands of the laboring
clagses of these sections find the bread that we cast upon
these waters come to them.

At this time, the condition of this country is attracting un-
usual attention. The overflow in the Miesissippi valley,the
consequent damages to the crops, extending perhaps to an
entire failure and the terrible results following the same,
direct our notice and the action that should arise therefrom
to the experience of those whose knowledge of the locality
extends over a series of many years. Inlooking for pro-
tection from thesewaters by embankments called levees, and
endeavoring to place metes and bounds to this inland sea,
we must admit that the treatment hag failed. Levees have
proved useless on smaller streams; and agriculturists on
the lands of this river, who have had the advantage of twen-
ty-five or fifty years experience, and who were, for the most
part, in favor of the levee system as now used,are convinced
that it is and always will be a failure. If it could be suc-
cessful, the advantage is not sufficient to justify the ex-
pense. That the lands are more productive, that better
crops of corn and cotton are made, in the overflowed regions
capnot be doubted.

During the last half century, there has been but one year
in which a crop could not have been made as well and bet-
ter without a levee than with one. That year was 1858.
Land sellers, specalators, and theorists on the subject, are
the only advocates of that levee system. What we wish to
find is some better system of protection. There are two
ideas prevalent among practical men who acknowledge the
inexpediency of the present system of protection. The one
is to straighten the river and levee the outlets; the other is
to divert the volume of water by canaling the upper portion
of the river and the largest tributaries, and thereby lessen
the quantity of water and the danger to this region, and

also to level the eutlets, as in the other suggestions. Either

of these ideas, practically applied, would succeed in the di-
rection of protection to these overflowed lands. And it
would be much better judgment on the part of the nation to
discuss these ideas in a practical way before expending
the public money on a scheme for the protection of the cot-
ton region. The application of these ideas needs science and
capital. The government can command both; and as it is
a subject of eminent national import, the nation ought to
take the matter in hand. It would be a public benefaction;
and the whole country, the readers of your valuable paper,
would be greatly interested in the discussion of the scientific
aspect of this subject.
Austin, Miss.

Boliler Explosion at Philadelphia.
To the Editor of the Scientific American :

On the 8th instant,about 3 o’clock P. M.,a plain cylinder boiler
exploded at the Keystone Mills on Callowhill street, owned
by Mr. Henry Hoppen, who rents portions out to manufac-
turers, with power. The boiler room was located outside of
the mill and contained 6 plain cylinder boilers set on the
oven plan, in sets of two each, with separate feed, blow off
and safety valves for each set. The two sets next to the
mill wall have been in constant use in their present position
for the past 8 years. The other two have been out of use
since last June. All of the above have been under the in-
spection of the Hartford Boiler Insurance Company. Owing
to getting in a bad lot of coal, the four boilers in use would
not maintain pressure to drive the engine up to speed. The
other two were fired up a few days back so as to bring up
the pressure (60 pounds per square inch) necessary to run tbe
mill at speed. All seemed right until a short time previous
to the explosion, when the engineer, Hugh SBweeny, found
the outside boiler wes leaking. He immediately hauled his
fire from this set, and was in the act of blowing them oft
when the explosion took place. He was badly scalded, as
also was Thomas Devoe, a lad 13 years old who was em-
ployed in the mill. Both of them died on the morning of
May 10. On making an exemination of the boiler,I find
that it partedat the junction of the second and third rims,
through the line of rivets a part of the way. The fourth
rim had a new piece along its whole length and about 17
inches wide, which, Mr. Hoppen says, was ordered to be
done by the inspector of the Hartford Boiler Insurance Com-
pany. My examination shows that the boiler has been
cracked through the line of rivets at the point of rupture, no
doubt for some yeara back, as there are no signs of junctions
of metals, at the point of separation, in two places of over 2
feet in length.

How the inspector of the Hartford Company and the
boilermakers who put on the new patch could have over-
looked these cracks passes my comprehension. I am satis
fied if the hammer test had been properly applied, followed
by the hydraulic.pressure, the patch would have shown
itself defective. The cause of the explosion is therefore ob-
vious; it exploded from wear and tear, having been in use
some 25 years. The average duration of boiler lifeis 10
years.

This latter is objected to by some people from the fact
that a large number of boilers older than the above are
working older than the above and have done so for years
with steam of an equal or even a greater pressure; still
they are continuing to do ro only at a risk, and their past
exemption is no security against explosion in the future. A
year ago a boiler exploded which was 20 years old.and killed
11 persons. This boiler, over 25 years old, has killed 2 per-
sons. Now I believe that 13 human lives are worth more
than all the boilers over ten years old in this city. Thelaw
should be that a boiler after ten year’s use,no matter its condi-
tion, should be replaced. Our railroad companies understand
this; after a car wheel has run a certain number of miles it
is condemned, and why should not boilers be also? Man
wears out by use, and so does iron.

Philadelphia, Pa.

J.F. 8.

‘W. BARNET LE VAN,

A National Museum of Science.
To the Editor of the Scientific American :

Would it not be an appropriate and beneficial mode of
celebrating our Centennial, for Congress to make an appro-
priation for the erection of a museum of natural history,
mineralogy, and geology, the corner stone of which should
be laid on July 4, 1876? Itseems to me that it is & national
disgrace that a country which is so wealthy, and one which
possesses within itself so much material to make a first class
museum of the above description, should be contented with
the miscellaneous collections now in the Smithsonian Insti-
tution, which has been supported almost entirely by the
bounty of a foreigner. Let usleave to that institution the
formation and development of an archaological and ethnolo-
gical museum, and iet the nation excel the world in the
magnificence of its natural history collections, for we can
scarcely hope to rival European nationg in our strictly art
collections.

Now that the time of the year is approaching when our
various scientific and educational bodies will hold their an
nual meetings, I think it would be well for them to take sorae
action upon the subject, and, by memorials, show Congress
that there is a large body of learned and thinking men in
the country who have arrived at the conclusion that the time
has come when our Government, ‘‘of and for the people,”
should expend annually as large a sum, in behalf of science,
literature, and the useful arts, as it nowexpends in support-
ing one regiment of soldiers or one ship of war. I firmly
believe (after extensive travels) that our people are the most
interested of any in the world in scientific pursuits; and

when we think how much has been accomplished in this
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country inthis way, without the aids which even the smalles
foreign nation extends to its investigators, I think thas,
with such aid, a very few years will not fail to see our land
the home of the sciences, and filled with students from
abroad. But at any rate, we ought to be as far progressed
and civilized as Russia now is; but at present we are fafr be-
hind even her in our national liberality to culture and
learning.

Chicago, Il 8. G. L.

N
The Ants of Brazil.
To the Editor of the Scientific American:

An article on the army ants of Central America, their do-
ings, habits, etc., in a recent number of your journal brings
to my mind some observations, which I made several years
ago concerning a species of ants, inhabitants of the country
along the banks of the Uruguay and Parafia rivers in South
America, on parallel 85° 8. latitude. Their habitations con-
gist of mounds, some of which are at least ten feet in
diameter, and rise above the ground some three or four feet.
These mounds seem to be built of coarse grass (a sort of
bent, common to that section of the country), intermixed
with soil. At the base, at intervals of about a foot, were
arches, about } inch wide and the same hight in the center,
for ingress and egress. The country is rolling, lying en-
tirely open, with an occasional patch of dwarf trees on some
high knoll, and ravines fringed with trees of larger growth.
There are here and there roads, which are realiy nothing
more than cattle trails, leading from the estanciios in the
camp to the saladuos (salting establishments) which are situ-
ated near the river.

One of the large mounds was situated within a few feet of
one of these trails; and as I was walking along the trail, I
noticed that the front of the mound had a different appear-
ance from any I had seen. So I examined it, and found all
the ports on the front barricaded. All the rest of the way
round, the ports were open and the anis were passing out,
seeming very diligent about their business. From each of
these little ports or doors leads a path, away into the camp
or open country. The first, next the trail, ran nearly paral-
lel, and I traced it more than a quarter of a mile. From the
other ports, the paths led off, as spokes from the nave of a
wheel.

To watch these ants and see them work and give tokens of
recognition as they met each other was very interesting.
Each ant, on leaving the fortress, took his path and hurried
away; and, on meeting some particular friend, would stop
and apparently shake hands and pass on. Returning, each
ant would have a piece of the stalk of the grass, from a half
inch to an inch long on his shoulder, as & soldier would carry
his musket at easy march. When they arrived at the fort-
ress, they would dip down the forward end of their load and
march in as naturally as human beings could ; and by stea-
dily watching them for a while, you would almost imagine
that they were human beings on a small scale.

Stratford, Conn. TRUMAN HOTCHKISS.

Bunsen’s Battery Improved.
To the Hditor of the Bcienttfic American :

While Bunsen’s battery is one of the most intense in use,
considering its cost, there are two serious objections to its
general adoption. The first is a want of continuous action,
which renders it entirely unfit for many purposes ; secondly,
the offensive and deleterious vapor, which ariges from it
while in action, is an objection of scarcely less importance.

I have been laboring for some time to improve the con-
stancy of this form of battery, while at the same time pre-
serving its intensity ; and this I have accomplished by filling
the porous cup around the carbon with coargely powdered
(it should be powdered about as fine as gunpowder) graphite,
which is a hard substance obtained from the inside of gas
retorts. The battery is set in action by moistening the pow-
der with nitric acid, which is done by pouring a tew spoon-
fuls into the porous cup. I have found that the current de-
veloped by this arrangement will be sustained for a long pe-
riod of time, while its intensity is equal, if not superior, to
that when acid alone is used. The poisonous vapor arising
from the battery is very little, owing to the small quantity
of acid employed.

There is, however, a circumstance attending the use of
this battery, on which it will be well to make a remark.
Sometimes, in making connections with the carbon, a screw
is forced into it; and when this is the case, the screw be-
comes corroded and partially cuts off the current,and in some
instances I have known it to cut the connection almost en-
tirely off. If the points of the screws were plated with
platinum or gold, the difficulty would be completely over-
come, JaMES PooL.

Friendsville, I11.

Bur few persons are aware of the magnitude and per-
fection to which the manufacture of doorsand window blinds
by machinery has arrived in the United States. It is stated
by those who profess to know tbat the number of doorsalone
made within the one State of New York, exceeds 30,000 per
day, or not far from nine millions per year. From statistics
deemed reliable, it is believed that the amount of capital in-
vested in this branch of manufactures in this country cannot
fall short of $40,000,000.

THE home of the cactus family appears to be in southern
Arizona. Here the grand cactus, cereus giganteus, is from
thirty feet to forty feet high, and from three feet to four feet

in diameter,
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The Eucalyptus Tree.

The San Francisco Bulletin gives the following account of
the eucalyptus globulus, or Australian gum tree, obtained prin-
cipally from Messrs. Sontag & Co., of San Francisco, who
have given much attention to its cultivation. (We recently
published an engraving of this tree in the SCIENTIFIC AMERI-
CAN).

The eucalyptus is favorably known to all residents of Cali-
fornia, where probably not less than 1,000,000 trees are plant-
ed. In this city, in front of handsome residences, you will
find it, with its magnificent drooping branches, making an
effective and graceful shade tree. In Oakland, the broad
avenues are lined with them, eucalyptus forests are planted
in the country surrounding Oakland, and, in fact, in every
country of this State where the cold winter will permit it to
live, the eucalyptus will be found growing. The wonderful
properties of this tree have only within the past few years
been discovered and appreciated. It is justly claimed that
when the tree flourishes in low, marshy, and feverish districts,
all miasma will cease. It destroys the malarial element in any
atmosphere where it grows, and is a great absorbent of mois-
ture, draining the subsoil almost as thoroughly as a regular
system of piping. The eucalyptus is an evergreen, and is
found in its native country (Tasmania) in boundless forests,
both on the hillside and in the lowlands, under extremes of cli-
mates, both as to heat and cold, ranging from 130° to 20° Fah.
Whether it will endure a greater degree of cold, we think, has
not as yet been determined. It is, however, worthy of a trial.
Its remarkably rapid growth is a matter of much surprise, at-
taining, as it does, a maximum hight of about 300 feet, with
a circumference of from thirty to fifty. = For timber and fuel
it is exceedingly useful, being hard and easily worked, and
very serviceable for such purposes as the keels of vessels,
bridges, etc., where strength and durability are essential.
It is estimated that from $4,000,000 to $5,000,000 in value of
this timber is exported annually from Australia. The leaves
of this tree are of a dark bluish color, about ten inches long,
an inch wide, thin, and oddly twisted. They exhale a strong
camphor-like odor, quiteagreeable and pleasant, which, with
the large absorption of water by the roots, causes the benefi-
cialinfluence of the tree. It bearsa small white flower, hav-
ing no odor. In consequence of its anti-febrile qualities, the
English Government has planted it extensively in the East
Indies and Africa, in fever districts, with the most satisfactory
results. In France, Caba, Spain, Mexico, and many other
places where malaria, fever, ague, and other pestilential dis-
eases prevailed, the eucalypti have been planied. The won-
derful properties of this tree have been discussed by many
scientific institutions in Europe. Inthe Academy of Sciences,
in this city, its medicinal and anti-miasmatic qualities have
received considerable attention. Dr. Pigne Dupuytren testi-
fied before that Academy of the virtues of the eucalyptus,
and stated that both he and Dr. D’Olivera had tested it in
the French Hospital. In the garden surrounding this hospi-
tal, a large number of the trees are planted for sanitary pur-
poses. It had been found efficacious in the treatment of af-
fections of thelarynx and of the mucous membrane in general.
Experiments, carefully made, haveproved that, in a medicin-
al preparation, it cures cases of intermittent fever, against
which quinine alone proves powerless. It is also valuable
ag a disinfectant. In Algeria its cultivation was undertaken
on a large ecale. Some 18,000 eucalypti were planted in an
extremely pestilential and unhealthy section, where fever pre-
vailed to a great extent every year. During the first year
of their growth, at the time when the fever used to set in, not
a single case of fever occurred, yet the trees were only nine
feet high. Since then this place is reported free from its
unwelcome visitations. In the vicinity of Constantinople,
another fever spot, marshy and sickly, the whole ground was
dried up by 14,000 of these trees. In Cuba, marsh diseases
are rapidly disappearing upon the introduction of this tree.
A railway station in the Department of the Var was so
pestilertial that the officials could not remain there longer
than a year. Forty of these trees were planted, and the un-
healthy condition of the place was changed. Two miles
from Haywards, in this State, the surveyor-general planted
groves of the eucalyptus, one of about ninety acresand the
other seventy acres, the whole comprising about 150,000
trees. They are now only about five years old, yet many of
trees are forty to fifty feet high, the whole making a most ex-
tensive and beautiful forest, being, for fuel and timber pur-

poses, worth thousands of dollars.

Dynamite as a Stump Puller for Land
Reclamation.

The following report of experiments with the newly dis
covered blasting agent, dynamite, which were carried out on
Sir W. 8. Maxwell’s Cadder estate, is from the Glasgow Her-
ald. Dynamite is nitro-glycerin mixed with a silicious
earth found near Hamburgh, and known as Xieselguhr,
which, being used as a fine powder, absorbs and retains the
liquid explosive.

Dynamite is a moist and plastic solid, of a pale brown
color, not unlike the finer qualities of sugar. The dynamite
is made up in cartridges of various sizes to suit the bore
holes, one inch diameter being the general size. The great
advantage of this substance over gunpowder is its greater
comparative safety, as it will not explode without percus-
sion; when ignited without percussion, rapid combustion en-
sues, but there is no explosion. In order to make dynamite
effective, it is necessary to explode with it some detona
ting substance. Specially prepared and extra powerful
percussion caps are the agents used, in connection with a
suitable length of Bickford’s fuse, which consists of a line
or thread of gunpowder inclosed in a tube made of gutta
percha, a piece of this fuse being tipped with one of

the percussion caps. The cartridge was placed on the
stump of an old tree and ignited. After a short interval
there was a loud and powerful explosion, accompanied with
considerable splintering of the wood. We quote the actual
experiments verbatim from the pages of the Herald :

The stumps of & number of trees that had recently been
cut down’were experimented upon. By means of an auger,
a hole about one and a quarter inches in diameter was bored
vertically to a depth of twelve or fifteen inches in one of the
stumps ; and when it was found to be quite through the wood
of the stump, it was continued by means of & crowbar to &
depth of fully two feet. Two or three cartridges were put
into the bore hole and firmly driven home by means of a
wooden rammer. Then a small cartridge, called a primer,
prepared with & cap-tipped fuse, was dropped in and rammed
home, and the hole was tamped or stemmed by filling it to
the top with water, care having in this case been taken to put
a luting of clay round the junction of the cap with the fuse.
The latter was fired, the observers betook themselves to a
respectful distance, and in a brief space of time a great up-
heaval took place. The noise of the explosion, however,
was in a great measure smothered, When the members of
vhe party returned to the spot, they found the stump to be
rent in & most extraordinary manner ; but the general opin-
ion was that the bore hole had been made so deep that the
energy of the explosion had spent itself too much upon the
subsoil and too little upon the wood. The stump next ope-
rated upon was bored to a less depth, and the result of the
blasting process was more effective. In either case a few
strokes with an ax, by way of severing the principal root
members, would be quite sufficient to leave the woody
measses in such a condition that they could easily be dragged
out and lifted away.

It was suggested by Mr. John Scott that the operation of
piercing with an auger should be dispensed with in blasting
the next root stump, so as to do the work with as great eco-
nomy of time as possible. In this instance, therefore, the
crowbar was brought into requisition instead of the auger,
and by means of it a hole was driven horizontally inward
between two of the principal root members to about the cen-
ter of the stump. The whole was charged and fired in the
usual way, the result being a much greater amount of erup-
tive and disruptive action, with a smaller expenditure of
time and labor. One or two other root stumps of large size
were blasted in the same way, and it was clearly demonstra-
ted that, under certain circumstances, dynamite could be
employed to more advantage immediately underneath
than in the mass of material to be operated on. Mr. Scott
expresses himself to be fuily satisfied, from what he has
now witnessed, that he could use the new blasting agent
with great effect and economy in iand-clearing operations in
Canada, 80 far as tree roots were concerned.

Sebacic Acid.*

When castor oil is gently heated with sodium hydrate, the
whole solidifies, after much frothing, to a soft yellow waxy
mass of sodium ricinoleate. On raising the heat, this salt
melts and decomposes, an oily distllate passing over, and
the residue yields gebacicacid. This acid, discovered in 1803
by Thénard, usually crystalizes in a multitude of long, fine,
feathery crystals, which, when dry, bave a peculiar pearly
luster, or from dilute saline solution in long thin needles;
but under certain conditions, it separates from the ammonium
sebates in very thin, brilliant lamins, with apeculiar bright
luster.

Soluble in 700 parts at 20° ; in 400 parts at 40°; in 240 parts
at 50°; in 50 parts of water at 100°. By prolonged boiling,
it is possible to dissolve it in 22 parts of water, of which 1
part in 45 remains in solution at 96°. It is readily soluble in
cold alcohol and ether, easily dissolved by hot ether, and ex-
tremely soluble in hot alcohol. It crystalizes from hot eth-
er in short, transparent needles, and from hot alcohol in the
same manner as from hot water.

It is readily soluble in hot nitricacid, and not decomposed
by boiling therewith for a moderate time, but separates out
when cold ; easily soluble in hot hydrochloric acid without
change, crystalizing out on cooling; readily soluble in cold
sulphuric acid, extremely soluble in sulphuric acid at 100°,
and separates out unaltered on dilution with watier; not
sensibly attached by digestion with nitrohydrochloric acid,
or potassium permanganate and sulphuricacid.

Aqueous sebacic acid reddens litmus strongly, tastes acid
and bitter, completely neutralizes the alkaline hydrates, de-
composes the carbonates of potagsium, sodium, barium, stron-
tium, and magnesium, and precipitates solutions of lead ace-
tate and silver nitrate if dilute, but neither mercuric nor cal-
cium chloride, nor silver nitrate if strong, but precipitates the
silver ammonio-nitrate.

Even after being twice recrystalized, it is apt to retain
traces of a white solid hydrocarbon, melting below 100°, and
a pale yellow hydrocarbon, which can be removed only by re-
peated recrystalization. A trace of hydrockloric acid is also
frequently retsined, even aftera second recrystalization, and
is also best remaged by repested crystalization; but it is
probably to this 4gewe of retainéd hydroehloric acid that one
or two of the dlsepppancies in. the ewrlier descriptions are
due. :
0f the two classes of salta formed by sebacic acid in its cap-
acity of a bibasic acid, the neutzal salis.would appear to be
the more stable, the second class, or the acid salts, being ap-
parently decomposed more readily, and even in some instances
by prolonged boiling of their concentrated solution. The
acid salts seem to be all more or less soluble in water, and

*From a paper read befora the Chemical Soclety, by E. Neison, Principal

Aassistant in the Laboratory of the Royal Veterinary College.
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neutral salts of the heavy metals and of calcium insoluble i
water, while the rest are soluble.

By treatment of sebacic acid with the salts of various metals,
a great variety of crystals and powders of different colors,
blue, orange, green, red, white and purple, some of magnifi-
cent character, are produced.

Formation of Gum in Fruit-Bearing Trees.

In the wood of a tree diseased with gum, a great num-
ber of vessels are always seen more or less completely
filled with gum; sometimes they are entirely filled to
a certain length, and sometimes the gum only forms a coating
either upon all the periphery or only on one side. The gum
first shows itself in very small drops, which gradually increase
in size and touch each other, forming small irregular masses.
Recent German observers have stated that the formation of
the gum is due to the disorganization and transformation of
the internal part of the wall of the vessel, but the author has
come to an oppngite conclusion. In examining the wood of
an apricot tree from which large masses of gum were ex-
tracted, it was found that the vessels were marked with
areolated punctures, and with a spiralline due to a thickening
of the membrane ; also that the surfaces of the masses of gum
were marked with deep furrows corresponding with the spir-
al lines of the vessel wall and even with small projections
according with the punctures. It is thus certain, in the au.-
thor’s opinion, that the gum has poured into the interior of
the vessel, and that the marks upon it areimprinted from the
vessel wall.

In the production of gum in the cellule by the transforma-
mation of starch, it has been observed that, on the first appear-
ance of gum in the cellule, the unchanged starch gathers
into small masses, around which forms a thin coating
of gum, Gradually the starch diminishes, while the coat-
ing of gum increases, until at last the starch disappears alto-
gether, leaving generally a vacant space in the center of the
mass of gum.

Often the gum, produced in such considerablequantity, is
formed neither in the vessel nor in the cellules, but in the
spaces between the young tissues, generally between the wood
and the bark, yet often also at the different depths in the
wood. These gum spaces grow at the expense of the neigh-
boring tissues, which suffer important modifications : the cam-
biam, instead of producing woody fiber, forms cellules in
which abundance of starch is deposited, which starch sub-
sequently becomes converted into the gum.—Z&. Prillieus
(Comptes Rendus). )

Geology of the West,

Among the geological deductions of the Wheeler expedi-
tion are the following: All that portion of the United States
west of the plains is characterized by corrugation, that is,
the geological formations once horizontal have been bent and
broken and thrown into ridges so as to produce & mountain-
ous country. Theridgesvarygreatlyas to hight and length,
but agree in general northerly trend; so that in traveling
north and south, it is generally easy to follow valleys, while
in going east or west one is confronted by range after range
that he must climb or go around. In the lower parts of this
great mountain system, the slow but indefatigable agencies
of rain and stream have accumulated so great an amount of
detritus that the valleys are clogged and the mountains
nearly or quite buried. In this wayhave been produced the
great desert plains of Utah, Arizona, and Southern Califor-
nia, vast seas of sand and saline clay, from the surfaces of
which a few half sunken peaks jut forth as islands. These
intermissions of the mountainous character are mere con-
cealments, not interruptions, of the  corrugated structure;
but that structure is interrupted in one place—perhaps in
others, but in one notably—by a tract in which the strata are
almost undisturbed. The general surface of this excep-
tional region lies from 6,000 to 8,000 feet above the ocean,
and it is intersected by the celebrated cafions of the Colorado
and its tributaries. By these gorges and by other modifica-
tions, chiefly dependent on erosion, it is divided into a great
number of plateaus which the surveys now in progress are
defining and naming. The geologists of the expeditions
have found it convenient to designate the region, considered
as a geological province, a8 the region of the plateaus, or
the Colorado plateau system. It is surrounded on all sides
by areas of corrugation, the ranges at the east constituting
the Rocky Mountain system proper, and those at the west
having been designated as the Cordilleras. At the north
and south, these mountain areas coalesce.

Explosion and Firing of Volatile Oils.

A mixture of two parts of perfectly dry permanganate of
potassium with two or three parts of concentrated sulphuric
acid is & most powerful oxydizing agent,owing to the separa-
tion of permanganic acid and its immediate decomposition
with the liberation of oxygen. Volatile oils are violently af-
fected by this mixture, if about ten drops are placed in a little
dish and then touched with a stout glass rod previously dipped
into the mixture. The following produce explosions, often
most violently: Oils of thyme, mace, turpentine (rectified),
spike, cinnamon, origanum, rue, cubebs, and lemon. The
following oils are simply inflamed, particularly if poured
upon blotting paper and touched with the mixture, though
under certain still unknown circumstances explosion may
occur: Oils of rosemary, lavender, cloves, rose, geranium,
gaultheria, caraway, cajeput, bitter almond, and rectified
petroleum. The following substances are ignited withoat
explosion : Alcohol, ether, wood spirit, benzole, chlorelayl,
sulphide of carbon, and cotton. Gun cotton and gunpowder

are not ignited.—XN. Repert. f. Pharm.
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IMPROVED DOUBLETREE.

In the improved sway bar of a doubletree, whiffletree, or
neck yoke, represented in our engraving, the strength of the
wooden portion is materially increased by a brace rod, so
that the barmay be made much lighter while still furnishing
the necessary strength.

Each end of the sway bar is fitted with a cap or thimble,
whereby it is protected from abrasion and splitting, and to
which the clevises are attached in the ordinary way—set up
at the ends of these caps. By the use of nuts, it is obvious
that any degree of tension can be given to the brace rod,
and, at the same time, the caps will be tightly secured to
the ends of the bar.

The brace rod, as will be seen, passes
through the staple by means of holes made
for the purpose at proper distances from the
rearside of the sway bar Fig. 2. By using the
rod in connection with the wood, as described,
the draft onthe rod and pressure on the wood
are both endwise, thereby, it is claimed, com-
bining the utmost strength of both materials.
These doubletrees, whiffietrees, and neck-
yokes Lave, we learn, been thoroughly tested
with success. With not very expensive ma-
chinery, it is stated, they can be manufactured
with great facility. Two arrangements of
thedevice are shown in the separate figures
in our illuetration.

This improvement is covered by two pa-
tents obtained through the Scientific American
Patent Agency. For farther particulars re-
garding sule of rights or sale of territory,
etc., address A. N. Case, Kingsville, Asktabula county, Ohio.

TODD’S IMPROVED. HORSESHOE.

Mr. George H. Todd, of Montgomery, Ala., has recently
invented a novel horseshoe, which seems well suited for use
on city pavements. The object is to afford an elastic resis-
tance to the step, thus avoiding that pounding action upon
the stones which injures the hoof and renders so many city
horses valuelees. Nature has made the hoof elastic, and to
eonfine it, in a bar or kindred inelastic shoe, produces a sim-
ilar effect to that of inclosing the human foot in an iron boot.
As the abrasgion of the covering upon the human member
causes corns, 8o does the badly formed or adjusted shoe pro-
duce similar infliction upon the feet of horses, subjecting
them to tempgyary and often permanent lameness. Mr.
Todd’s invention is, therefore, desirable in both a humane
and an economical sense, a8 it aims to restorethe elasticity
wbich is lost by the necessary protection of the shoe, and
thus to preserve the animal for longer gervice.

The plan adopted is represented in perspective in Fig. 1,
and section in Fig. 2, in the annexed engraving, and consists
in making the shoe in two parts, A and B, and confining be-
tween them a layer of rubber, C. The portion, A, which is
nailed to the hoof in theordinary manner, may be made of

common iron, and the lower part, which takes the shockand |

wear, of hardened steel or other suitable metal. The two
portions and the rubber between them are connected by the
screw, D, and the lugs in the ends of part, B, which enter

indentations in part A, as shown in the sectional view, Fig.
2. It will be observed that the rubber intercepts the force
generated by the impact of the shoe and the ground, and by
its yielding reduces the shock before the same reaches the
animal. We are informed that there is no permanent spread-
ing of the rubber by compression, and that it answers ad-
mirably the above purpose for which it is intended. The in-
ventor states that he was enabled to use a horse when thus
ghod, which, when wearing the ordinary shoe, was too lame
to use.

There are advantages otherthanthose noted, which readily
suggest themselves. The shoe is rendered much lighter, and
the wear comes almost entirely upon the outer portion; the
rubber can be cheaply renewed; the foot piece will out
wear a number of the outer plates.

The form of shoe, as represented in our engraving, is
somewhat modified to adapt it for trotting horsee, to gain
greater ligbtness. To this end the outer piece, with the ex-
ception of the toe, through which the holdiog screw passes,
is cut down on its inner side to a mere rim, curved in sec-
tion, inside of which the rubber, also diminished in size, is

placed as before. The inventor infornis us that, instead of
making the rubber simply to line the shoe, it may be left a
flat piece, extending entirely across the under portionof the
hoof. When thus arranged, the latter may be stuffed and
the tow or other material held closely in place, the under sar-
face of the rubber serving as additional foothold. The du-
rability of the portion which is directly nailed to the hoof,
offers also an additional advantage, in that, when once accu-
rately fitted, the shoe remains so for an indefinite period,
and hence the chances of the animal being injured from im-
properly adjusted shoes are necessarily not so great as when
old ones, on wearing out, are constantly replaced.

Further particulars may be obtained by addressing the in-

IMPROVED DOUBLETREE.

ventoras above, or the shoe itself may be seen at the store
of Spies, Kissam & Co., 279 Broadway, New York city.

IMPROVED MITER MACHINE AND FRAME VISE.

Our engravings represent a simple, cheap, and durable de-
vice, by means of which frames can be easily made and put
together without requiring the work of a skilled mechanic.
It consists of a miter box for cutting the ends of the mate-
rial to proper angles, and a vise which holds the frame firm-
ly while being fastened together. The apparatus, which is

constructed of iron, has on its table a square, A, Fig. 1. BB
are two movable blocks which clamp the moldings to be mi-
tered against the sides of the square by pressing against the
backs of the pieces, and thus not injuring the faces. The
clamps are moved back and forth by a screw, C, on which
travels a block, D, Fig. 2, to which are pivoted arms, E, which
are connected with blocks, B, underneath the table, as
shown. The latteris hinged to the bench, and in Fig. 2 is
represented as turned up so as to show its under side. The

motion of the screw and adjacent parts is indicated by the
dosted lines.
After one end of the molding is mitered, the piece is

placed on the other side ef the square, and its extremity
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adjusted tosuch a markon the measuring arm, F, as denotes
the length desired: It is then immediately cut by the saw,
thus obviating the trouble of measuring and marking each
side of the frame, and also the liability of mistakes. After
the pieces are mitered, they may be placed on the square and
clamped tight by the blocks, when they can be readily nailed
together., Thus constructed the sides will be accurately
fitted, as, being firmly held during the fastening, they can-
not move out of square. This operation repeated for the
other corners, completes the frame. If, in fastening, it is
found that the molding has become sprung or twisted, the
joint, we are informed, may be quickly made perfect by run-
ning the saw through it, thus enabling the operator to use
' moldings which would, in the ordinary
manner of working, be of little utility.
The saw guide blocks, G, are of wood.
One is screwed within the square and the
other to the bench. The latter may be
made to slide back and forth so as to be
brought against the molding. As the blocks
wear away, they can be brought together,
the screws underneath working through
slots for the purpose.

The machine may be hinged to the bench
as shown, or may be imbedded in the lat-
ter flush with the surface. A circularsaw
may be employed instead of the hand in-
strument, if desired.

For further particulars address the in-
ventor, Mr. sames H. Van Ness, Char-
lotte, N. C.

—eer——

Electrical Currents from Albumenoid Substances.

M. Becquérel has shown tbat, when two heterogeneous
liquids are separated by an organic membrane or by a capil-
lary space,they givean electric current capable of producing
chemical and mechanical effects, reduction of metals, and dou-
ble decomposition,etc. M. Onimus finds that the interposition
of a layer of albumenoid matter (white of egg,albumen of
blood) has the same electro-chemical results. Thus with the
solutions of sulphate of copper and of oxalate of potash,
separated in a tube by albumeroid substance, beautiful blue
crystals of oxalate of copper and potash are obtained. The
phenomena, he pointsout, may throw light on the formation
of phosphate of lime in animals.

JENKINRS' PATENT COMPOUND HATCHET.

This hatchet is formed simply by punching the blade out
of sheet steel, about No. 12, with a hole near the top. The
blade is then set in a mold and a head cast on it, the melted
iron uniting through the hole and forming a perfect fasten-
ing. It is then tempered, ground, and finished.

It is claimed that, in this manner, a hatchet carrying a
good cutting edge, and having a head sufficient for ordinary
purposes, may be manufactured at a comparatively small
cost.

Patented through the Scientific American Patent Agency.
The entire right for sale, or a license to manufacture on a
royalty may be obtained. For further particulars address
Mr. J. Jenkins, Coulter street, Germantown, Pa.

P
A 4

THE French expedition which has been exploring Terra
del Fuego reports the finding, in the interior, of alarge lake,
15 miles in circumference, surrounded by luxuriant vege-
tation, and literally covered by an army of wild fowl, among
which the most abundant were ducks and geese. These re-
gions are inhabited by rude but hospitable tribes; the women
especially are very affable and obliging. One of them, in
exchange for some pieces of sugar and common handker-
chiefs, gave the leader of the expedition an object to which
she attached an immense value, and which she preserved as
a relic—the lid of a sardine box.



May 30, 1874.]

THE SEAFORTHIA ELEGANS,

Few of the larger growing palms, sdys a correspondent of
the London Garden, to which we are indebted for the ac-
companying engraving, equal this species in beauty; and it
has, what is many cases a great advantage, the property of
being a rapid grower. Its proper place is planted out in a
conservatory that is cool in summer, and kept regularly a
few degrees above freezing in winter. Planted out in such
a position in a bed of rich loam, and abundantly supplied
with moisture, it soon makes a noble plant. Although a
native of tropical Australia, it is sufficiently robust in consti-
tution to succeed out of doors as a sub-tropical plant during

our summer season, when it should be plunged on a well
drained bottom.;

Our illustration, showing the way in which it is
used in French gardens, exhibits the graceful port
of this species at a glance, and also the singularly
effective character of the plant when associated with
yuccas and other fine foliaged subjects in the open
air. Scarcely any other palm is better adapted than
this for a center plant in any well arranged group
of foliage or flowering plants; and small specimens
are useful for this purpoee, as well as for the deco-
ration of apartments and reception rooms. It is
readily propagated from seeds sown in light soil in
pots plunged in a gentle moist bottom heat, and the
Flants are ornamental from the time they attain 9 or
10 inches in hight until they outgrow the quarters
allotted to them. Frequent syringings overhead
are beneficial to them, especially during hot weather,
in order to keep down red spider; and as soon asthe
pot or tubbecomes filled with roots, a little manure
water js advantageous to them.

We have noted several small plants doing well in
apartments, but they require a plentiful and regular
supply of water at the root, and the bard foliage
should be washed at least once a week with a
soff sponge and clean tepid water. If soap is used,
be particularly careful to remove every particle of it
from the plant afterwards, by either syringing or
sponging with clean water. If only ome palm is
required, foreither pot culture or for planting out in
the conservatory, we should recommend this before
all others, on account of its graceful habit and easy
culture.

<
An Oyster Patent.

One of the great troubles which oystermen have
to contend with is the starfish. This rapacious ene-
my destroys thousands of bushels of oysters every
year, and no device has heretofore proved effective
as a protection. But the ingenuily of a Connecticut
Yankee has at last triumphed. Mr. Oliver Cook, of
Darien, Conn., has lately obtained a patent on the
subject. His invention consists in'épreadfng a net,
under water, on the ground composing the oyster
bed. Mr. Starfish puckers his fingers together,
squeezes himself up through the meshes of the net,
and then extends his digits again. Being now upon
the" upper side of the net, he will be infallibly cap.
tured whenever the oysterman raises the net to the
surface. This is to be frequently done until the
enemy is cleared from the coast, when the oysters at
once begiu to laugh and grow fat.

-
A Metallic Larynx.

The total extirpation of the larynx was performed not
long ago, for the first time, by Professor Billroth, in Vienna,
in consequence of epithelial disease, so extensive as to be
amenable to no less severe procedure. The correspondent
of the Boston Medical and Surgical Journal reports that
tracheotomy was performed in order to accustom the patient
to the use of the canula; when this was accomplished, the
extirpation of the larynx was undertaken, by carefully dis-
secting it away from the surrounding tissues, leavirg the
hyoid bone and sound portion of the epiglottis. That night,
brisk heemorrhage occurred from some of the smaller arteries,
and the patient seemed, for & time, in imminent danger of
suffocation ; it was also necessary, during the first fortnight,
to administer liquid food through an cesophageal tube; but
the extensive wound has entirely healed, and the operation
must be conceded to be a success, and to reflect no little
credit on its originator.

After the operation the man still possessed the power of
communicating his wauts in an indistinct but intelligible
whisper. Subsequently a metallic larynx, provided with
vibratory reeds, was fitted to the upper convex surface of
the tracheotomy tube, and the man ¢‘ can congratulate him-
self that, if his voice is & trifle monotonous in pitch, it is by
no means unmusical in tone.”

Preservation of Telegraph Poles, Posts and Rallway
Sleepers.

In the course of a recent discusesion before the Society of
Telegraph Engineers, London, concerning the best methods
of preventing decay in wooden telegraph poles, it was stated
that an experience of several years with hop poles had
showw that, when their lower ends were simply boiled in an
open vessel of creosote, the wood was greatly preserved from
decay. The more perfect method of creosoting wood is to
boil in creosote under a pressure of 120 1lbs. to 150 lbs. per
square inch. This involves expeasive apparatus, but the
wood thus treated will last indefinitely.

It was alleged that simply painting the bottoms of green
poles with tar hastened decay, as the sap was sealed up at
that point. When the poles were well dried, the application
of tar was believed to be useful.

Scientific  Jmevican,

Attention was called to the process of Sigismund Beer, of
New York city, which was considered to be an important one.
It is certainly very simple, economical, and easily practiced.
The wood is merely steeped in solution of borax. This salt
is supposed to neutralize the decomposition of the vegetable
matters in the wood, which are afterwards washed out.

Mr. Von Truenfeld said that he had not been concerned
with wooden posts in England, but he knew of tropical trees
which would last, he should say, at least 200 years without
showing the slightest signs of decay. He had had occasion
to take up poles which had been used in building, and
which had been in the ground for over 100 years without
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The paint is now ready for use, and isapplied with a brush
in the same way as ordinary paint, and will dry instantly, so
that the vessel may be lowered into the water within an hour
after the paint has been applied to the bottom.

For vessels navigating fresh water, or both salt and fresh
water, the proportions of the Venetian red and the sulphate
of lime used may be diminished. This paint may also be
used upon the inside of the iron work of the vessel. Itis
the invention of Samuel Williams, of New York city, recent-
ly patented.

Condensed Mlilk Manufacture in Switzerland.

showing the least sign of decay or corrosion on the ground
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THE SEAFORTHIA ELEGANS.

line. They were poles made of trees growing in the inte-
rior of South America, and which were called in the native
language the urunday and the curupay trees. They were
generally called by English people iron wood. The wood
was 80 hard that it was impossible to drive a nail into it. It
would, perhaps, be an advantage if it could be brought to
this country, and used for telegraph poles. He should think
that it would last for hundreds of years. It might beworth
while for some of our investigators to experiment with the
iron wood with a view to its acclimation here.

Galvanic Electricity without Chemical Action,

At a recent meeting of the Physical Society, Mr. Fleming
showed his new battery, in which the metallic contact of
dissimilar metals is entirely avoided. The arrangement
consists of thirty-six test tubes of dilute nitric acid, and the
same number of tubes of sodium pentasulphide, all well in-
sulated, alternating with one another. But strips of alter.
nate lead and copper connect the neighboring tubes; by
which means the terminals are of similar metal, and a cur-
rent of sufficient intensity to violently affect a quantity
galvanometer obtained. The potential increases, as in the
ordinary galvanic arrangement, with the number of cells
employed, until sixty cells showed an electro-motive force
exceeding that of the same number of Daniell’s elements.
In this new battery the acid lead is positive to copper,
while in the sulphide it is negative. Mr. Fleming further
showed how, by using the single fluid nitric acid, and the
single metal iron, a similar battery could be constracted,
provided one half of each iron strip was rendered passive.
This is an important diacovery ; for it seems to revive the
theory that chemical action is not necessary in a galvanic
apparatus to produce electricity. At all events it is of suf-
ficient interest to merit the sound inquiry into its principles
which physicists seem likely to make.

New Protecting Compound for Iron Ships.
Dissolve thirty-four ounces of shellac in eighty ounces of
wood alcohol, which is allowed to stand about twenty-four
hours. Then add thirty ounces of Venetian red, and thirty-
five ounces of sulphate of lime, and thoroughly mix by pass-

ing it through a paint mill.
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A factory for the production of condensed milk has re-
cently been established at Cham, canton Zug, on the
borders of the lake of the same name, in Switzer-
land. We find the following description of the
process in the Bulletin de la Bociété d’ Encourage-
ment: The milk is furnished by peasants; and as
soon as each person delivers his supply, a sample is
taken from the pails, numbered, and allowed to re-
main quiet over night. The object of this is to
judge of the quality of the milk for the rising of
cream. Cases of fraud, however, are rare, as the
peasantry are generally honest and the penalties
imposed by law are extremely severe.

The first operation is to weigh the milk, which to
this end is conducted into a copper basin supported
by a balance. Its weight being obtained, the milk
is allowed to escape into huge wooden reservoirs
lined with zinc, and located in the cellar. Here a
careful examination is made with the lactometer,
and the fluid is drawn off into large cylindrical cop-
per boilers which are placed in a vat furnished with
a false bottom under which steam enters. The
milk is thus slowly heated, but not boiled. For the
latter purpose, it is ladled out into a separate boiler
whence it is carried to another tank containing a
a quantity of white sugar. In order to facilitate
the solution of the latter, the liquid is repeatedly
passed along a metal trough from one vase to
another. When the operation is completed, it is
drawn off into evaporating chambers. These recep-
tacles reremble the similar apparatus used in sugar
manufacture, and have double bottoms heated by
steam. They are united to & column of condensa-
tion which communicates with air pumps. Under
these conditions the milk boilsat 140° Fab. Every
little while the workman takes out a sample from
which he judges according to its viscosity whether
the condensation is sufficient.

‘When the latter point is reached, the liquid is led
down into the cellar and into & tin receptacle which
is surrounded by cold water. The milk is thor-
oughly agitated by hand for some time until com-
pletely cool, when it is carried to other reservoirs
and thence drawn off into boxes and sealed. The
daily product is about 8,000 boxes, each weighing
about 185 ounces. The milk may be diluted with
five times its weight of water.

<> -
The Fastest Steamer in the World.

Such is the title claimed by Messrs. Thorny-
croft for a boat they have just built to the order
of the Government of India, for service in the Oris-
sa canals. The dimensions of this vessel are:
Length, 87 feet; beam, 12 feet; draft of water, 8 feet
9 inches. The speed contracted for was 20 statute miles
per hour. The hull, the working parts of the engines,
and the propeller—Thornycroft’s patent—are of Besse-
mer steel, and the woodwork is of teak. The official trial
of the boat was made on the 14th ultimo under the iu-
spection of Colonel Haig, R. E., chief engineer of the Ben-
gal Irrigation Works, and the results were: With tide, 2508
miles per hour; against tide, 24'15 miles per hour ; giving a
mean speed of 24'61 miles per hour. In another official
trial it was shown that the boat could keep up a speed of 23
miles per hour without losing steam. These speeds are
extraordinary enough in themselves, but when it is con-
sidered that they are attained by a boat only 87 feet long
they become absolutely wonderful. The value of swift
steam launches as torpedo boats is acknowledged, and alrea-
dy various foreign governments have ordered boats from
Messrs. Thornycroft’s yard, near London. If torpedo
launches can be built to steam at the rate of 16 or 18 miles
an hour in a moderately calm sea, the whole face of naval
warfare may find itself changed in a very unexpected way.

Novelty in Ship Building.

At East Boston, Mass., there has been built by N. Gibson,
as an experiment, a three masted schooner without frame.
The vessel is 138 feet long, 32} feet beam, and 12 feet 2 in-
ches depth of hold. Long, sharp,large capacity and buoyancy

The vessel is composed of square logs of spruce, one foot
square, placed one upon the other, and secured together by
iron bolts, three feet long and placed twelve inches apart.
The owner expects that this vessel will prove to be stronger,
more capacious, and faster than vessels of the ordinary cen-
struction. In timber there is a saving of forty per cent.
Twenty-six tuns of iron were used. The construction of
vessels on this plan was illustrated by engravings in the
SCIENTIFIC AMERICAN several years ago. In view of the
marked revival of shipbuilding now going on in this coun-
try, there is an excellent opportunity forinventors to study
out new and useful improvements in maritime devices of
every kind. Less attention has been given to this branch of

industry by inventive minds, than almost any other.
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BURSTING OF A MOUNTAIN WATER RESERVOIR IN
MASSACHUSETIS.---A TERRIBLE CALAMITY.

The beautiful valley of Mill river, a tributary of the Con-
necticut, near Northampton, Mags., was the scene of an
awful calamity on the morning of the 16th inst. At about
80o’clock A M. the dam of an immense water regervoir, located
high up among the hills, above the village of Williamsburg,
suddenly burst, and a tremendous flood poured down the
river bed, overrunning the banks and sweeping away like
chaff whatever stood in its path. Dwelling houses with
families peacefully sitting at the brenkfast table were in-
stantly swept to destruction. Great factories, mills, bridges,
stores, and property of all kinds disappeared in a moment;
and upon the summit of the watery crest were to be seen the
broken roofs of buildings, timbers, trees, wheels, pianos, and
household goods of every description.

The village of Williamsburg was first struck. One third
part of the village was instantly plowed through, leaving a
broad bed of shapeless disfigured ruins of stones and débris
where cottages, flowers, and scenes of peacetul beauty had
previously existed. Many of the principal dwellings, facto-
ries, and other buildings were taken off, and a large number
of the inhabitants perished.

Haydenville seems to have been unfortunately situated
between two river curves, and hence, at one end of the
town, are to be seen the effects of the madly rushing torrent;
in a sweep of highlands at the other, the effects of the de-
vastating undercurrent of the backwater, as it receded from
and finally leaped over the lower bank. The great brass
works of Hayden Gere & Co. were first swept, by a wall of
débris from fifteen to twenty feet high, and with the added
momentum the flood went over the road bed, devastating
lawns and porticos of houses, leaving a boiler 2,000 feet from
ite original position, and placing it on an elevated spot in
front of & house, tearing out the stone sides of the river and
placing the boulders in the bed of the channel or on the
sidewalk, and sweeping men, women, and children into
eternity. Wooden houses were seen to come bounding
alony like corks, and from the interior of more than one
were heard the shrieks of wives and daughters, whom their
husbands and fathers had left a few moments before in
fancied security. It was a sight which paralyzed every be-
holder.

At Skinnersville, the most frightful havoc of all, as re-
gards extent of damage to property, took place in Skinners-
ville, although fewer lives were lost there than elsewhere.
Only three houses were left standing in the village.

On the main street and village green of Leeds only three
buildings remain. The Nonotuck silk factory, a solid struc-
ture, together with its costly dam, quickly fell, then the
Emery Wheel Co.’s premises, the engine house, church,
Wagner’s button factory, and all the other buildings in the
vicini y.

Over one hundred and fifty lives were lost, and property
destroyed to the amount of between one million and two
millions of dollars.

This terrible calamity was due to the weakness and bad
construction of the reservoir dam, built six years ago. Its
condition has at all times been a cause of uneasiness to
knowing ones at Williamsburg.

THE RESERVOIR AND DAM.

The reservoir was one of a system of dams and reservoirs
owned by a corporation called the Mill River and Williams-
burg Reeervoir Company, which included all the manufac-
turing establishments on the line of Mill River from Wil-
liamsburg to Northampton. It was situated on the east
branch of Mill River, about three miles from the village of
Williamsburg, in the northeastern corner of Northampton.
The stream which supplied it, after joining the west branch
at the village of Williamsburg, forms Mill River proper,
which flows through Haydenville and Florence, and empties
into the Connecticut river at Northempton.

In building the dam a stone wall was first built, which was
stipulated to rise from a width of eight feetat the base pan
to two feet at the top, which latter was 42 feet above the bed
of the stream. This wall was contracted to be laid in the
best known cement, and the projectors claimed it would be
ag strong as a single shaft of granite. Enveloping this wall
on either side was a mass of earth, which sloped down on
the water side at an angle of 30°, and on the lower side at
an angle of 45°; a lateral section of this earthen support
measured about 120 feet at the base, the greater mass of
which was on the water side. At the center of the stream,
inclosed in a stone wall, running at right angles to the main
wall of the reservoir, ran an iron tube of two feet in diame-
ter, for controlling the flow of water, extending, of course, a
few feet beyond this eastern wall, at both extremities of its
base. This wall of earth, 120 feet wide at bottom, was 16
feet across at the top, covering the crest of the stone wall,
two feet in depth, in order to prevent danger from frost,
and along its top furnished a good drive way. The water
never rose quite to the crest of the dam, being kept about
two feet below that line by means of a waste way at the
western side. The reservoir covered an area of one hundred
and eleven acres, and its average depth wastwenty-four feet.

Is the Skunk’s Bite Deadly?

While it is apparently difficult to add anything to the
odium which is already attached to the common skunk, Rev.
Horace C. Hovey finds a way of o doing by bringing for-
ward proof that the animal is as dangerous as it is disagree-
able. In the American Journal of Science and Arts is a paper
by the above writer, in which he considers that a new dis-
ease has been discovered, which generally resembles rabies
canina (of which hydrophobia is a symptom), while differing
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from it specifically. To this he gives the name of rabies
mephitica. It is transmitted by the bite of the skunk, and
occurs when the glands which discharge its offensive fluid
are inactive, so that it is possible that there may be a caasa-
tive connection between this inactivity and the generation of
malignant virus in the glands of the mouth. Mr. Hovey
gives a large number of instances of men and animals dying
from this cause in fearful convulsions. The mephitic inoc-
ulation, he says, is sure death. From the diagnosis given
of the resulting disease, it seems that the period of incuba-
tion is about the same as that of rabies canina—from ten
days totwelve months. The characteristic pustules of hy-
drophobia, which appear under the tongue and near the ori-
fices of the submaxillary gland, are absent. 8o also is the
abhorrence of water, catching of the breath, difficulty in
swallowing, and various other symptoms of the rabies canina.
There are, however, oscillations of the pupil, rapid alternate
contraction and relaxation of the muscles, wiry radial pulse,
and rapid action of the carotid, loss of perception, and deliri-
um. Thestruggles of Nature to eliminate the poison are less
prolonged in the rabies mephitica, and may be abridged by
morphine, which has no narcotic effect in hydrophobia. In
view of the great number of skunks in various portions of
the coantry, it would appear that a further and more extend-
ed investigation into the nature and causation of this dis-
ease is of much importance. If the animal is so fearfully
dangerous, its extermination should follow as relentlessly as
that of the rattlesnake.

A New District ’l‘el'egra.ph Instrument.

We have recently seen a new telegraph instrument de-
signed by Mr. Hamilton E. Towle, and Mr. William Unger,
of this city, to replace the apparatus now employed on the
district telegraph lines. The device, like the ordinary in-
struments, gives three distinct calls,  police,”  messenger,”
and “burglar alarm,” and may be used for transmitting
signals by sound. The notched wheels which break and
closethe circuit at certain times,making a distinctive signal,
in the ordinary apparatus, are replaced by vertical bars
formed of metal and rubber, so arranged that the switch
passing over them receives the current when touching the
metal portions, which are placed at certain intervals apart,
and transmits the same to the sounding device at the main
office. The machine is set in motion by pressing a button,
which removes a detent from holding the clock work. A
rod then rises from the top of the apparatus until the
signal is completed, when it is pushed down, thus wind-
ing up the mechanism ready for another signal. The burglar
alarm is so arranged that, by breaking a wire or connection,
the current, which before preferably traversed that wire,
passes to an electro-magnet, setting the device in action and
transmitting a proper signal. We shall probably present
before long an illustrated description of this invention, un-
til which time further details are unnecessary.

How the Germans gra-z American Inventions,

Engineering recently devoted a page of its space to edito-
rially discussing the subje¢t of breech-loading ordnance in
general. and in particular the system invented by Mr. L. M.
Broadwell, an American engineer. Our cotemporary says
that, with a few unimportant exceptions, all the breech-
loading guns exhibited at the Vienna Exposition were con-
structed after this plan. The specialty of the invention con-
gists in the combination of a self-adjusting gas ring with an
adjustable circular bearing plate, which together forms a per-
fectly gas-tight joint, and which can be repaired at an insig-
nificant outlay of time and money. The history of the de-
vice, published in Engineering, is quite detailed, and it seems
that the claims of the inventor have been fully recognized in
France, Russia, Austria, Turkey, Italy, and Switzerland,
and that these countries have paid him large sums for his
patent rights.

In Germany, however, the usaal course of injustice has
been followed. Krupp has adopted the improvement, is
manufacturing it on a large scale, and declines payment there-
for; while the government has refused the inventor a patent
on a clearly absurd pretence. The story is perhaps too long to
find place in our columns, but it adds new corroboration to
the facts which we have already published regarding the op-
pressive workings of the German patent laws as regards

foreign inventors.
-
Ubnprofitableness of Govermment Telegraphs.,

Our British friendshaveno doubt become convinced that, as
a financial operation, government management of the tele-
graphs does not pay. With all the possible manipulation of
the accounts and charging to the general post office expenses
much that is properly chargeable to the telegraph service,there
is a deficit, stated by the Raslway News, of London, at $5,000
per week, and which is constantly increasing. The private
companies which were superseded by the government in the
business, most of them, made the said business profitable to
the stockholders, and the public was as well accommodated as
it is now, to say the least.

Government telegraphy, as a remunerative branch of the
postal gervice, is a failure; but having assumed the owner
ship of the elephant, he must, of course, be retained and sup-
ported. If government telegraphy in a country like Great
Britain, which is densely populated, and whose telegraph
tacilities are very generally used by the public, the circuits
short and easily maintained, and the compensation of em-
ployees comparatively very small, cannot be made to pay,what
is the prospect in this country ? The experienceof Great Britain
has probably saved our own government and people from
the loss, damage, and dissatisfaction inevitably attendent
upon government telegraphic administration ; but it is well to
keep the facts before the public and Congress.—Z%e Tele-
grapher. :

© 1874 SCIENTIFIC AMERICAN, INC.

[May 30, 1874.

Fjlh. Scale Ornaments,

Among recent patents is that of Eduard and Julius
Huebner of Newark, who have invented certain new and useful
improvements in preparing fish scales for use in the arts,
of which the following is a specification :

The object of the invention is toutilize the scales of sever-
al varieties of fish, hitherto thrown away as useless, and pre-
pare them for application in the arts, by producing articles of
jewelry, artificial flowers, and similar objects. This invention
consists in the process of cleansing and purifying the scales
till the clear, horny substance or core of the same is obtained,
which produces a new article of manufacture, which may be
stamped into various ornamental shapes and dyed in all col-
ors, for use in the arts.

Large scales are the most advantageous, taken from fresh
fish. Old scales cannot be used, as they lack elasticity and
clearness. The fresh scales are exposed for twenty. four hours
to the action of pure salt water, for loosening and partially
separating the outer layers of organic matter. They are then
transferred to distilled water, being placed every two or three
hoursin’clean water and washed therein fiveor six times,which
renders the scales soft and clear. Each scale is then carefully
rubbed with clean linen rags, then passed through a press
having a linen lining so as to remove the moisture in the
scales. The scales are finally placed for one hour in alcohol,
and again rubbed and pressed, when theyare dry and have a
perfectly clear appearance, a mother-of-pearl.like hue, and
great elasticity and durability.

The scales are used in this prepared state, or they may be
dyed withaniline and other colors, in the usual manner, to be
stamped into various kind of ornamental shapes, leaves, and
flowers, and applied to the manufacture of jewelry and arti-
ficial flowers, for embroidering and inlaying wood, and other
uses in the arts.

The New Steam Hammer at Woolwich, England.

To say that it is the largest and most powerful in the
world conveys but an inadequate idea of its magnitude and
might. The weight of the falling portion is within a few
pounds of 40 tuns, and the force of the falling weight is ac-
celerated many times by the use of steam to drive it down
from the top. It is at least four times as powerful as
Krupp’s hammer. It is estimated that the use of top steam
is equal to allowing the hammer to fall of its own weight
80 feet. It has been allowed a striking fall of 16 feet 3
inches, and nobody has yet determined what is the actual
force of the blow which it will strike. The hammer is 45
feet in hight, and covers, with its supports, a base of about
120 feet square. Above the ground it weighs 500 tuns, and
the iron in the foundations below weighs 665 tuns. It has
cost altogether about $250,000, the greater part of which has
been paid to Messrs. Nasmyth, Wilson & Co., the patentees
and manufacturers.

Steam on the Erie Canal.

The Baxter steam canal boat City of New York left this
city for Buffalo, with way freight, Saturday 9th inst., at 5: 85
P. M. Shedischarged and received cargo at Utica and Syra-
cuse, and arrived at Buffalo Saturday morning, 16th inst., at
6 o’clock. Time, including all detentions, 6 days, 12 hours,
and 25 minutes. She loaded to return on the same day.
This seems to demonstrate the perfect practicability of using
steam in canalnavigation, as the usual time of horse boats is
12 to 14days. The City of New York is the second boat of
the line, and a number more are now being built.

THALLIUM burns in oxygen with a splendid green flame,
and its use has been suggested for fireworks in lieu of chlo
rate of baryta. Thallium is a comparatively new metal.
It was discovered in 1861, and has as yet few commercial
uses. It resembles lead in appearance and many of its cha.
racteristics. Its weight is nearly the same as lead, but it
oxydizes much more rapidly than lead.

Berent Dmevican and Loveign Datents.

Machine for Matching, Measuring, Singeing, Brnshing, an%
Rolling Carpets.

James Short, New Brunswick, N. J.—This invention consists of an end-
less belt, with divisions of its length corresponding with the distance from
center to center of the figure of the carpet or other woven goods to be
matched ; also mechanism in connection therewith for drawing the goods
alongside of the belt in unison with its movement, and preferably over a
table or a cylinder, by which the variation of each piece, in the distance
from center to center of the figures, if any,is shown in the aggregate at the
end of each piece, where It can be accurately measured with a rule, to be
notedonthetag attached to the piece whenrolled. Theinvention also
consists in combining, with the mechanismemployed for drawing the goods
along the matching device and operating the latter, mechanism for mea-
suring,singeing, brushing, and rolling the goods at the same time they are
matched,by whieh one movement of the goods answers for all these seve-
ral operations. This machine is by the same inventor who devised the
very ingenious loom for weaving carpets of any width, illustrated some
time ago in our columns. The present invention does away with a large
amount of hand labor, and, it is believed, will prove of great utility in the
wholesale trade. :

Machinery for Burnishing Heels of Boots and Shoes.

Oliver G. Critchet, Belfast, Me.—Steam 18 introduced into a revolving
chamberthrough a pipe which passes through a stationary head which is
tightly packed. On the end of the chamber is a burnishing disk. The
chamberisgiven a rapidly revolving motion,and,beingheated by the steam
in the chamber, it produces the desired effect.

Improved Pipe Wrench and Catter.

William W. Micks, Elmira, N. Y.—A clamp-shaped on the inner side,
comes in contact with the pipe, and has a round screw-threaded stem that
passes through a block, provide with a griping tool and cutter. and enters
a handle which 18 bored and screw-threaded for tbe purpose. By turning
the handle on the clamp stem the distance between the clamp and block
may be altered to accommodate different sizes of pipe. The block is ar-
ranged to take a new hold on the pipe whenever the handle is vibrated for
that purpose. Thetenon of tFecutting tool has no play. When 1t 18 de
sired to attach one pipe sectidn to another, or to disconnect the same, the
Jaw is used. When a pipe section isto be cut in two, the block is reversed
and the cutter inserted, the bandle being adjusted on the stem accordin
to the size of the pipe.
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Improved Signal Lantern.

James C. McMullin, Cbicago, assignor to himself and Willlam H. Master-
man, and John Adams Jackman, Jr..Bloomington, I1l.—This invention re-
lates to improvement in the signal lights of locomotives, railroad cars and
stations, vessels, docks, lighthouses,and other objects, by which the light
is thrown out in such a manner that portions of it are seen at greater, and
other portions at lesser, distances, permitting, thereby, the approximate
determination of the distance of the lights from the points of observation,
and avoiding, to some extent, the danger of collisions or other accidents.
Theinvention consists, mainly, in the construction of the front part of the
signal light with a number of lenses of different sizes, arranged with or
without colored glasses, or the arrangement of the front part with suita-
ble designs of colored glasses, 80 that a similar graduatien in the intensity
of the emitted light is produced.

Improved Compound for Coating Iron Ships’ Bottoms.

Samue: Willlams, New York city.—This i8 an improved compound for
the outside of iron vessels below the water line, formed of shellac, wood
alcohol, Venetian red, and sulphate of 1ime. The paint is applied with a
brush in the ordinary way, and will dry instantly, so that the vessel may
be lowered into the water within an hour after the paint has been applied.

Improved Bag Fastener.

Daniel Jones, Hortonville, Wis.—Upon the edge of an arc-shaped plate
are formed hooks, the concavities of which connect with fulcrum notches
by inclines. To one loop is pivoted the plate, and to another loop a lever,
the loops being jointed together and being of such & length that the lever
may be fastened on the hooks. The lever is 8o curved that its short loop
may be easily placed in a fulcrum notch, and will allow the long loop to be
turned over at great advantage of leverage, drawing the fastener tight
around the bag. Assoon as this is eflected, the loops slip back out of the
notches, over the incline, and into the concavity of the hook, where they
are securely held.

Improved Watch Chain Hook.

Henry T. Salisbury, Pawtucket, R. I.—This 18 an improved watch chain
hook, by which the watch chain remains always securely attached to the
vest without being liable to detachment by accident or pickpockets. The
invention consists of a circular pivoted guard hook, which is locked to its
stem by means of a central bolt slidingin atubular sleeve at the inside
of the stem. The sleeve 18 slotted for guiding a projecting rib of the cen-
tral bolt, which rib {8 notched and locked by two or more annularbands or
rings, and detached from the same when a notch of their inner circumfer-
ence {8 brought in line with the slot of the sleeve, 8o that the bolt may be
withdrawn and the hook opened.

Improved Reamer for Earth Borers.

John A, Chandler, Monticello, Iowa.—This invention i{s a reaming attach:
ment to earth-boringapparatus, by which the lower section of a well below
a stratum of quicksand may be quickly enlarged or extended, for the pur-
pose of carrying the curbing down to the bottom of the well, and produc-
ing a well of uniform width. After the cut has Meen continued with the
smaller auger till water is obtained, a reamingattachment to the shaft is
used,having adjustable guide plates and sliding cutters, for enlarging the
narrower section of the well below the curb gradually,from the bottom
upward to the full width of the same, so that the curbslides down to the
bottom of the well, and produces thereby, after the earth has been re
moved, a well of equal width.

Improved Saw Table.

Edward H. Hanna and Charles W. Hanna, Dover, Ky.—The pitch board
is supported on the bed by means of two screws which are jointed to the
board, and work through stands, and are confined in any desired position
by nuts. One of two adjusting bars I8 jointed to the pitch board.and the
other to the bed. These bars have each a serrated edge, and lap past each
other, 8o that the serrated edges engage with each other, and are confined
by means of a screw clamp when the board is properly adjusted. The pitch
board rests on the bed at one end, and is made to stand at any desired
angle to the saw. The plank is lapped over the edge of the pitch board,
and 1s sawed hy turning the pitch board and bed on the pivot bolt, the de-
sired wind being given by means of the inclination and position of the
pitch board.

Improved Burglar Alarm.

George A. Beaver, Richmond, Ind.—This invention consists of the
combination of a series of register keys, which are connected in suitable
manner to the windows, doors, etc., with a spring match holder, which
lights the lamp, sets a clock train and bell in motion, and discharges per-
ceussion caps as soon as any one of the register keys releases the spring
holder from the catch plate. The change of position of the key indicates
the room in whigh the alarm originated.

Improved Saw ToothTSwage.

Andrew J. McCollum, Indianapolis, Ind., assignor to himself and George
D. Emery, same place.—The object of this invention is to provide means
for swaging the teeth of circular saws, square or parallel with the saw
arbor, 8o that the saw will run true; and it consists of a slotted arm at-
tached to tbe saw arbor extending out beyond the saw, having attached
te it an adjustable curved arm which carries the swage.

Improved Machine for Cutting Rubber Soles.

George H. Ives, New Haven, Conn.—The object of this invention is to
produce for manufacturers of rubber goods an improved machine for cut-
ting out soles, fillings, or any other article from rubber cloth. The usual
form of cuttere or stamps may be employed. A spring board attached in
front of stamps raises the cloth slightly above the stamp after each stroke.
The pleces, after being cut,drop onan endless belt orapron, which carries
the same off. The rubber cloth is fed from the cloth roller by reciprocat-
ing sliding feed blocks, which are operated by the driving shaft, their ex-
tent of motion being regulated by adjustable guide pieces. The feed blocks
take hold of the clcth after each stroke, and feed the same to the stamp,
releasing it on the return motion by passing along inclined guides, which
raise the upper feed block.

Improved Rotary Engine.

Truckson 8. La France, Elmira, N. Y.—This invention relates to that
class of rotary steam enginesand pumps in which two revolving cog wheels
are employed in a case with semicircular ends, the teeth of the wheels
meshing together to cut off the passage between them ; and it consists of
constructions of the teeth whereby pressure is balanced on the cutting-
off teeth to better advantage than in the ordinary arrangements, and
water of condensed steam is allowed to escape at the starting of the
engine.

Improved Carbureter.

John M. Cayce, Franklin, Tenn.—This invention relates to means where-
by air may be carbureted and supplied to the burner with greater unf-
formity of {lluminating power than usual, and in a more economical man-
ner. Theinvention consists in an air-supply governor that automatically
maintains any definite pressure and supply of air; of means by which an
over supply of carbon to the air may be prevented, and the relative pro-
portions of oxygen and carbon accurately gaged ; in making the carburet-
terin sections held to joint band by a cohesive that will quickly melt during
a fire and enable the apparatus 1o be easily handled And removed; and
finally in means for obviating the jerking movement of a double action
air pump, and causing it to move with great uniformity of motion.

Improved Portable Steamer for Potatoes, etc.

Carey K. McDonald and John W. Dewees, Philadelphia, Pa.—This is an
improved device for outdoor and street trade, for steaming potatoes, ears
of corn, oysters, &c. It is made in the general form of a locomotive
engine, and 18 mounted upon wheels. There is a fire chamber, the flue
from which passes hack beneath the boiler. Steamers, which pass in
through the top of the shell of the latter, receive wire baskets, in which
the articles are placed to be steamed. 1n the rear end of the shell {8 formed
an cven. When the articles are removed from the steamers they are placed
in the oven todrive off the moisture, and are then placed in the upper com-
partment to be kept hot until sold.

Improved Blower for Fire Grates.

Willlam D. Guseman, Morgantown, West Va.—This invention relates to
counterbalancing the blower by a weighted lever, and operating it by
means of a knob projecting through the front of the firgplace, and applied
to thelever fulcrum.
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Combined Table Castor and Fly Expelling Fan.

WilliamR.Fowler,Baltimore, Md.—This inventionreiatestofans turned
by c}ock mechanism for the purpose of frightening flies from the famfily
table at meals, and consists in connecting a fan, castor holder, and clock
mechanism so that the fanning Jevice and clock mechanism can be laid
aside when fly time is over, and the castor employed in the usual way, the
appearance of the latter being gracefuland acceptable under either con-
tingency.

Improved Gin Saw Filimg Machine.

Louis Monroe Asbill, Ridge, S. C.—This invention relates generally to
machines that are used to facilitate the flling of gin saw teeth and to
supersede the old means of performing the work by hand. The improve-
ment consists in means for giving a variable adjustment to the pile stroke
without changing the position of the forward end or point of the flle.

Improved Middlings Purifier.

‘Willlam Dan{els, Brooklyn, N. Y.—There 18 & vertical tube, of large size,
into which the middlings are fed, after being dusted, to be subjected to a
blast from the fan, for separating the lighter matters from the heavier by
carrying them upward, while allowing the latter to fall to the discharge
spout. There is an offset in the upper part of the tube, where it is designed
that matters light enough to be carried up by the blast, but containing
seconds worth saving, together with some refuse, shall fall, to be con-
ducted into another vertical tube, to be subjected to another blast from
the fan, by which the lighter matters are again to be separated and carried
upward, while the heavier are allowed to fall to a closed receptacle. Above
the blast 18 turned to a horizontal course, 80 as to further facilitate the
falling of whatever matters of value for flour may yet be in the escaping
current, and below is a wide laterally descending portion of the lower wall
of the passage, for receiving as much of the droppings as may be of value,
and conducting them into a third upright tube, when theyare again treated
to a vertical blast, and the heavier matters let fall, while the refuse 18 car-
ried oft through a horizontal discharge spout. This upright tube receives
a separate blast from thefan. The spouts may all return into one recepta-
cle, for conducting the purified middlings to the stones to be reground
together, as the object 18 not so much to make different grades, as it 18 to
apply biasts in the purifier adapted in force to the gravities of the difterent
grades, for thoroughly purifying both the heavy and light matters of value
without waste.

Improved Dress Elevator.

Margaret H. Bergen, Brooklyn, N. Y.—This invention consists of a tape
of proper length, having rings attached at proper intervals to receive a
cord, the middle of which is attached to the center of the back. The tape
18 sewed at the proper distance from the bottom, following the curve of
the dress. From the center of the tape the ends of the cord pass through
the eyelets or rings in opposite directions, and are carried up through slits
in the dress to the front, where they are passed througha cord holder
which confines them when they have been drawn to the desired degree of
tension for the proper support of the dress. The ends of the cord are then
confinedin a clasp, which 18 hooked up at one side of the dress.

Improved Fire Extinguisher.

Isaac C. Audrews and Amzl S. Dodd, New York city, assignors to Home
Fire Extinguisher Company,same place.—This invention has for its object
to improve the construction of fire extinguishers in such a way that the
acld vessel may be securely held and readily and surely disengaged to dis-
charge the acid, which cannot be tampered with without indicating it,
which willgive warning shouldany one attempt to remove the head while
the apparatus is under pressure, and which shall be light and at the same
time strong.

Fire Extinguishing Water Pipe Attachment for Buildings.

Thomas Miller, Jersey City, N. J.—This invention relates to utilizing the
fire extinguishing water pipe attachments used to conduct the water to the
upper stories and the roofs, for fire ladders also ; and it consists of, prefer-
ably, two pipes side by side, or one separated into two branches above the
lower story, with rungs for a ladder crossing from one to the other and
connected to them. The rungs are made of tubes, for allowing the water
to circulate through thém to keep them cool when exposed to fire in the
building,and thus form the ladder, available when it would not always be
with solid rungs, which heat when solid, so as to render the ladder
useless.

Improved Perch for Bird Cages.

Edward Hutchinson, New York city.—This perch is composed of a tubu
larpiece of wood and a cylindrical piece,the latter being for the most part
of its length of the samesize as the former, but considerably longer,and
having a portion of aboutequal length of the tube reduced sufficiently to
enter and fit snugly, and so that the end of the tube and theshoulderof the
cylinder will not quite meet together. The reduced portion of the cylin
drical piece is provided with small grooves, both longitudinal and circum
ferential, to afford hiding and nesting places for the small insects which
infest birds. By this means the insects may be readily destroyed and
cleaned off from the perch by taking it out of the cagefromtime to time’
plunging it in boiling water,and then separating the parts and removing
the insects.

Propelling Canal Boats.

H. B. E. Von Elsner, St. Louis, Mo.—This improvement relates to the
arrangement of slotted guides and adjustable collars with the paddle lev:
ers for the purpose, respectively, of maintaining them in a vertical plane
while vibrating, and adjusting the leverage of the paddles, and also the
depthto whichtheyshall work in the water.

Improved Gas Regulator.

Charles H. Gartrell, Paducah, Ky.—The object of this invention is to pro-
duce an improved gas burner and regulator, which feeds the gas steadily
and equally to the flame, and economizes its consumption. The invention
consists in forming the burner of diferentchambers, to which the admf{s-
sion of the gas 1s regulated, and theflow steadied by means of a distributing
cap piece, which spreads the gas and supplies it to the flame.

Improved Circular Sawing Machine.

Oscar A.Dean, Bethel, Vt.—This invention has for its object to improve
the construetion of circular saw machines, 80 as to prevent the lumberand
slivers from being thrown against the operator, to prevent the operator’s
hands from being cut whileattending the saw, and to prevent the operator
from being injured by the saw flying into pleces When running free and
when sawing thin lumber; and 18 an improvement upon the patent granted
to the )ame inventor August 12, 1873. A circular spreader enters the kerf
and opens the lumber, 80 that the same may not bear against the sides of
the rear part of the saw. A guard fits over the upper part of the saw, and
prevents anything from coming in contact with the upper part of the saw,
and also prevents slivers from being thrown by the saw against the opera-
tor. It maybe raised and lowered as the thickness of the lumber may re-
quire, and can be adjusted without disturbing the gage, while the gagecan
be adjusted without disturbing the guard.

Improved Mincing Machine.

Edward Cluney, New Bedford, and Charles Lepine, Boston, Mass.—This
s an improved mincing machine for whalers, for mincing or slicing blub-
ber before putting it in the trying kettles. It consists in a carrier and self
adjusting holding device in combination with each other, for feeding the
blubber forward to the knives, and in knives for siicing or mincing the
blubber as it 18 carried forward by the carrier. The blades are curved, and
are twisted spirally, to correspond with the rapidity of feed, so that the
cutting point of the blades may move forward as the piece of blubber, be-
ing operated upon by the said blades, is carried forward. The shaft {s 8o
arranged, in connection with the carrier,that the blades will cut the slices
of blubbernot quite off, enabling the blubber to be handled with forks.

Improved Baby-Exercising Corset.

Catherine Tardy, Paterson, N. J.—This is a device which will enable
mothers, nurses, and others having the care of children to let them exer-
cise by movirg their 1imbs without creeping about the floor. Itconsists
in an improved buby-exercising corset formed of two parts, connected in
front by a cord or lace, and in the rear by cords, straps,or ribbons, and pro-
vided with long loops at their upper edges. The long loops enable the at-
tendant to support the child while standing in an erect position.
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Improved Carriage Curtain Fastener.

Asron T. Rige, Reaville, N. J.—This invention relates to an improve-
ment in the class of carriage curtain fasteuings formed of annular metal-
lic plates, and a slitted or apertured elastic disk. The improvement con-
sists in providing the elastic diskwith a tongue (formed byslitting it diag-
onally), which engages with the head of the knob; also, in providing the
annular plates with coincident notches to adapt them to receive or fit the
shank of the button; and in a protective covering applied to the inner
metallic plate or ring, to prevent abrasion or wear ef the carriage
top bow.

Improved Pipe Wrench.

Adam Collis, Altoona, Pa.—The head has a central hole, which allows it
to beslippedoverthe stud whichis to be turned. A projecting steel die 18
placedin one side of the hole, and passes entirely through the head. Its
edgesaredesigned to penetrate the stud and prevent the wrench from turn-
ing on it. The workinglever works loosely in the Head. Its end s ser-
rated, and projects into the hole and engages with the bolt. The end of a
screw enters a slot in the lever, which allows it to play back and forth. In
gripping the bolt, a lip which worke through a side slot bears upon the
side of the slot, by which a short and most powerful purchase {s ob-
tained.

Improved Furnace for Steam Bolilers.

Daniel T. Casement, Painesville, Ohlo.—This invention consists in a sys-
tem of inclined tubes in the upper part of the furnace forsupporting metal
balls, to facilitate the combustion of the gases by their impinging on the
red hot surfaces of the balls,in which heat is stored up. The said tubes
are arranged in two series,extending from the top or near it on opposite
sides diagonally across and downward, crossing each other at the middle
forming chambers for storing the balls. They are arranged in this way to
facilitate the fastening of them in the furnace walls; also, the cleaning of
themfrom time to time of the deposit that may result from the use of
salty or limy water.

. Improved Composition for Blackboards.

Richard Sharp, Pittsburgh, Pa., assigcor to himself and Robert W. Hare,
of same place.—This i{s a compound composed of ground or powdered
pumicestone, colored to the proper shade by ivory black or similar mate-
rial. Thepumice stone thus coloredis mixed with coach varnish and tur-
pentine in sufficient quantity to form an adhesive plastic mass, with which
wood,stone, metal,orother material is covered. The composition adheres
firmly and soon dries, leaving a hard, smooth surface, admirably adapted
for blackboards and slates, and for many other purposes,

Improvement in Converting Motion.

James Vivian and Henry S. Mackenzie, Falmouth, Englsnd.—Thbis inven-
tion relates to means whereby two screw propellers on the same shaft may
be conveniently rotated in the same or opposite directions. A shaft is
rigidly attached to the screw propeller, and a sleeve, on which i1s made fast
asecond propeller, is {tself loose on the shaft. There are two wheels, one
fast on the shaft and the other on the sleeve, having, respectively, the
wrist pins placed on their opposite faces, and each pivoted in sliding
blocks. The piston 18 bifurcated to straddle the shaft,and provided with
confined guide boxes placed side by side, and formed by platesand a parti-
tion. Inthese boxes the wrist pin blocks slide from one end to the other
at each halfrevolution of the shaft, goiog back on the second half revolu-
tion. If these blocks are on the same side of the shaft when the piston is
operated, the propellers will both move in the same direction, while if
placed on opposite sides they will be carried in opposite directions.

Improvement in Preserving Beer and Wine.

‘William Leist, Milwaukee, Wis.—This {s an improved vent attachment,
to be used in connection with barrels containing fermented liquors, by
which the back pressure of the liquids in the casks and their commingling
with the liquid ‘n the scalcupare prevented, together with the drawing-up
of the liguid of the seal cup into the cask, 8o that the uninterrupted and
effective action of the vent cupis produced. The invention consicts in the
arrangement of a liquid sealed vessel, provided with an open alr pipeand
flap valve at the bottom, with a secondary flap valve in the upperpart
thereof, 80 that the air enters into the barrel without allowing the liquid
in the cask to be forced in the seal cup by the pressure of the gases.

Improved Eaves Trongh Hanger.

LewisE. Gould, Nashua,N. H.—The object of thisinvention 18 to furnish
an improved eaves trough support which {8 readily applled to the wall
below the roof, and admits of adjustment in horizontal and vertical direc-
tion for obtaining the exact position of the trough. The invention con-
sists of a horizontal slotted arm,which 18 screwed into the wall,and which
has adjusted thereon, iu horizontal and vertical direction, the upright arm
with forked end, for supporting firmly the trough. The connection of the
horizontal and upright arms is made by a clamping screw.

NEW BOOKS AND PUBLICATIONS.

ARIADNE FLORENTINA: 8ix Lectures on Wood and Metal
Engraving. Given before the University of Oxford, by
John Ruskin, LL.D.,Slade Professor of Fine Art. Price
$1. New York: John Wiley & Son, 15 Astor Place.

The subtle criticism and ornate rhetoric of the eminent Oxford Profes-
sor are well shewn in these six lectures, which exhibit,in every page, the
author’s marvelous perception of whatever is genuine in all works of an-
cient and modern art. It{sillustrated with facsimile wood cuts, in every
respect worthy of the text.

My VisiT TO THE SUN: or Critical Essays on Physics, Meta-
physics, and Ethics. Volume I: Physics. By Lawrence
S. Benson, Author of ‘“ Benson’s Geometry.” New York:
James S. Burnton, 149 Grand street.

The author of this work confesses his * respect for the treasured wisdom
of ages, but must say that it will amount to nought if it ghrinks from the
wand of truth, or if it avoids the light of inquiry.’” The antagonism be-
tween the wisdom of philosophers on the one hand, and truth and in¢ulry
on the other, is implied throughout the book ; but the authoris not likely
to disturb the general belief of educated people that the wisdom of Science
18 the result and not the enemy of enquiry, and that the organic growth of
human knowledge is not likely to shrink frowm {its own * wand,’’ which is
that of truth. Certainly,if the accumulated know!edge of the ages is ever
to be uprooted by some empirical system of philosophy, it will not be by so
discursive and pointless a sketch as the one which we so willingly lay
down.

NEW ENGLAND HARDWARE DIRECTORY, containing a Com-
plete and Correct List of Importers, Dealers, and Manu-
facturers of Metals in the New England States. Boston,
Mass.: Edward H. Adams, 82 Washington street.

The information promised in the title of this book is fully given in its
pages.

THE AQUATIC MONTHLY AND NAUTICAL REVIEW. Edited
by Charles A. Peverelly. $4 per annum. New York:
August Brentano, 33 Union Square.

l’l‘hls magazine maintains the excelicnt reputation it has in a short time
acquired, and its pages will be read with interest by all lovers of the manly
sports of yachting and rowing, the season for which 18 now fairly on
its way.

Inventions Patented in England by Americans.
[Compiled from the Commissi 8 of P ts’ Journal.]
From April 21 to April 28, 1874, inclusive.
BoILER AND FURNACE.—W. H. Richardson, Cincinnat{, Ohfo.
BOILER AND GRATE BAR.—A. O. Denis et al., Wilmington, Del.
FIRE PLACE, ETC.—M. A. Cushing, Aurors, Ill.
FURNITURE SPRING.—W. T. Doremus, New York city.
ENITTING MACHINE.—D. Bickford, New York city.
LUBRICATOR.—E. S. Fassett e? al., Ann Arbor, Mich.
NaIL MACHINERY.—W. Haddock, Pittsburgh, Pa.
REGULATING SPEED OF ENaINE.—K. H. Loomis, New York city.
SPEED INDICATOR.—E. Brown, Philadelphia, Pa.
TREATMEST OF DisEAsE—W. D. Ludlow. New York eity.
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Dutchess Rotary Evaporator—Adapted to
Sugar, Glue, Dye, Salt, and all fluids requiring concen-

tration. Address A. Rogers, Engineer, P. O. Box 11,
Hyde Park,N. Y.

Hydrostatic Presses—Best in use. John
Rodeers’ Sons, Machinists, Engineers, and Iron Foun-
ders, Albany, N. Y.

Lamp and Lantern M’f’rs and Dealers—send
address, for circular of new patents, to R. Nutting,
‘Wheaton, I11.

Forfirst class—economical—Vertical Steam
Engines, go to the- Haskins Machine Co., 46 Cortlandt
Street, New York.

An 80 horse 11)10W6r engine and four boilers
for sale verylow. Hussey & Suydam,47 Exchange Place

To Inventors—A manufacturing company,
with the best facilities for introducing, will take the
exclusive control of some small article (either in wood
oriror) to manufacture and sell on Royalty. None but
first claes inventions will be considered. Address Lock
Box 18, Providence, R. 1.

Stencil Dies & Stencil Stamps, allsizes. Cata-
logue and samples free. E. M. Douglas. Brattleboro’, Vt.

For Sale—Six-inch Equatorial Telescope.
Price $475. Address Ursa Major, 674 Madison Ave., N. Y.

Taft’s Portable Baths. Address Portable
Bath Co., 156 South Street, New York city.

To Patentees and Merchants—The manu-
facture of any Specialty in quantities would be under-
taken by Ramsay & Carter, Vulcan Steam Engine
"Works, Baltimore, Md.

Rolling’ Hoisting Engines, Portable and
Semi-Portable, D. P. Davis,46 Cortlandt St., New York.

A Mechanical Draughtsman, who is also a
Ppractical machinist,desiies asituation. Address Eugene
‘Walther, Lansing, Michigan.

For Sale—State Rights for a Patent Scrub
Brush, for $500 and upward. Large profits. Iguarantee
N.Y. State will bring $200a day. Address Carl Herold,
144 East Broadway, New York.

Iron Planers, Lathes, Drills, and other Tools,
new and second hand. Tully & Wilde, 20 Platt 8t., N.Y.

The finest Machinery Oils, combined from
‘Sperm, Tallow and Lard, suitable for all machinery, are
now being furnished to consumers at from 40 to 75 cents
yper gallon, by Wm. F. Nye, New Bedford, Mass. His
famous Sperm Sewing-Machine Oil received the highest
award at the Vienna Exposition.

Amateur Astronomers can be furnished with
good instruments at reasonable prices. Address L. W.
‘Sutton, Box 218, Jersey City, N. J.

Microscopes, Spy Glasses, Lenses. Price
List Free. MecAllister, Optician,49 Nassau St., N. Y.

F)r Sale—Several Screw Machines of dif-
ercat Sizes, cheap ; also, a second hand Press. Write,
for particulars, to A. Davis, Lowell, Mass.

Removal—L. & J. W, Feuchtwanger, of 55
Cedar St., have removed to 180 Fulton St., two doors
above Church St., New York.

Chemicals, Drugs, and Minerals imported
by L. & J. W. Feuchtwanger, No.180 Fulton St.,removed
from 55 Cedar St., New York.

Steam Whistles, Valves, and Cocks. Send
to Balley, Farrell & Co., Pittsburgh, Pa., for Catalogue.

For Surface Planers, small size, and for
Box Corner Grooving Machines, send to A. Davis, Low-
ell, Mass.

The “Scientific American” Office, New York,
18 fitted with the Minlature Electric Telegraph. By
touching little buttons on the desks of the managers,
signals are sent to persons in the various departments
of the establishment. Cheap and effective. Splendid
for shops, offices, dwellings. Works for any distance.
Price #¢5. F. C. Beach & Co., 263 Broadway, New York,
Makers. Send for free {llustrated Catalogue.

For best Presses, Dies and Fruit Can Tools,
Bliss & Willlams, cor.of Plymouth & Jay,Brooklyn,N.Y.

All Fruit-can Tools,k erracute,Bridgeton,N.J.

Brown’s Coalyard Quarry & Contractor’s Ap-
paratus for hoisting and conveying materials by iron
cable. W. D. Andrews & Bro., 414 Water 8t., New York.

For Solid Emery Wheels and Machinery,
send to the Unlon Stone Co., Boston, Mass., for circular,

Lathes, Planers, Drills, Milling and Index
Machines. Geo. 8. Lincoln & Co., Hartford, Conn.

For Solid Wrought-iron Beams, etc., see ad-
vertisement. Address Union Iron Mills, Pittsburgh,Pa.,
for lithograph, etc.

Temples & Oilcans. Draper, Hopedale, Mass.

Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyon, 470 Grand Street, New York.

Peck’s Patent Drop Press. For circulars,
nddress Milo, Peck & Co., New Haven, Conn.

Small Tools and Gear Wheels for Models.
List free. Goodnow & Wightman,23 Cornhill, Boston,Ms.

The French Files of Limet & Co. are pro-
nounced superior to all other brands by all who use

them. Decided excellence and moderate costhave made
these goods popular. Homer Foot & Co., Sole Agents
for America, 20 Platt Street, New York.

Mining, Wrecking, Pumping, Drainage, or
Irrigating Machinery, for sale or rent. See advertise-
ment. Andrew’s Patent,inside page.

Lovell’s Family Washing Machine, Price
8§5. A perfect success. Warranted for five years. Agents
wanted. Address M. N. Lovell, Erle, Pa.

Buy Boult’s Paneling, Moulding, and Dove-
ailing Machine. Send for circular and sample of work.

B. C. Mach’y Co., Battle Creek, Mich.. Box 2217.

Price only three dollars—The Tom Thumb
Electric Telegraph. A compact working Telegraph ap-

paratus, for sending messages, making magnets, the
electric light, giving alarms,and various other purposes.
Can be put in operation by any lad. Includes battery,
ey and wires. Neatly packed and sent to all parts of
the world on receipt of price. F. C. Beach & Co., 263
Broadway,New York.

Engines, Boilers, Pumps, Portable Engines
Machintsts Tools.I.,H. Shearman, 45 Cortlandt St., N.Y.

Automatic Wire Rope R. R. conveys Coal
Ore, &c.. without Trestle Work. No. 61 Broadway, N.Y

A. F. Havens Lights Towns, Factories, Ho-
¢tels, and Dwellings with Gas. 61 Broadway, New York.

Bert Philadelphia Oak Belting and Monitor
Btitched. C. W. Arny, Manufacturer, 301 & 303 Cherry
8t.. Philadelphia, Pa. Send for circular.

Rue’s “ Little Giant” Injectors, Cheapest
and Best Boiler Feeder in the market. W. L. Chase &
Co., 9, 95, 97 Liberty Street, New York.

Scientific  Amevienn,

Dean’s Steam Pumps, for all purposes; En-
gines, Boilers, Iron and Weod Working Machinery ot
all descriptions. W. L. Chase & Co.. 98, 95, 97 Liberty
Street. New York. .

Steam Fire Engines—Philadelphia Hydrau-
1ic Works, Philadelphia, Pa.

Bone Mills and Portable Grist Mills.—Send
for Catalogue to Tully & Wilde, 20 Platt 8t., New York.

For descriptive circulars, and terms to
Agents of new and saleable mechanical novelties,address
James H. White, Newark, N. J., Manufacturer of Sheet
aund Cast Metal Small Wares.

Emerson’s Patent Inserted Toothed Saws,
and Saw Swage. See 1 advertl t on out-
stde page. Send Postal Card for Circularand Price List.
Emerson, Ford & Co., Beaver Falls, Pa.

Hoisting Engines, without brakes or clutch-
es: one lever operates the engine, to boist, lower, or
hold its load: simple, cheap, durable, effective. Two
hundred of these Engines now in use, from the little
¢ Ash Hoister,” on steamships, raising 300 1bs., up to the
Quarry and Mine Hoister, raising from 6,000 to 60,000 1bs.
Send, for references and circular, to the Lidgerwood
Man’t’g Company, Office 165 Pearl 8t., New York city.

Dickinson’s Patent Shaped Diamond Carbon
Points and adjustable holder for working Stone, dress-
ng Emery Whegls, Griudstones, &c., €4 Nassau 8t.,N.Y.

Engines 2 to8 H.P. N.Twiss,New Haven,Ct.

Iron Roofing—Scott & Ce.,Cincinnati, Ohio.

Waterproof enameled papers—all colors—
for packing Lard and other ofly substances, Chloride of
Lime and simflar chemicals, Cartridges, Shoe Linings,
malling Plants, wrapping Soaps, Smoked or Dried
Meats and Desiccated Vegetables, Wall Papers, Shelf
Papers, and all applications where absorption is to be
resisted. Also, waterproof Tin Substitute for out-
door Show Cards. Samples on application. Crump’s
Label Press, 5 Fulton Street, New York.

Keuffel & Esser, largest Imlporters of Draw-
ing Materials, have removed to 111 Fulton St, N. Y.

Rights for Sale—Of the most Simple, Du-
rable, and Cheap Tbill Coupling. Large Profits. Also,
Patent for valuable Iron Bender for Sale, or on Royalty.
Address Sam’l Pennock, Kennett Square, Pa.

Portable Engines 2d hand, thoroughly over-
hauled,at i Cost. [.H.Shearman, 45 Cortlandt St.,N.Y.

Vertical Tubular Boilers, all sizes. Send
for redaced price list to Lovegrove & Co., Phila., Pa.

In our answer to H. 8. H, p. 15, current
volume: *“If no heatislost during compressioy’’should
be substituted for *“if the temperature is constant dur-
ing compression.

A. L. M. asks: What is the cost of a ma-
chine for making ice? Isa steam engine necessary, and
what amount of power does it requirc? How many
pounds will it produce perhour? How much would it
eost per hundred pounds, exclusivc of firat cost? A.
Your questions arerather indefinite. A small ice ma-
chine, to make from one to two tuns a day, will cost
about three thousand dollars. The running expenses
would be from five to six dollars a day.

W. F. W, asks: Which gives the most
power, a two horse engine or a two horse power of the
mostapproved style? The horses weigh2,C001bs. each.
Howmuch wouldone horse raise at the rate of one foot
a minute by a good power of the endless floor form? A.
Ordinarily,an engine of one hqrse power willdo more
work in the same time than a horse,and the engine can
be kept at work much longer than the horse.

J. D. R. asks: Would it be practicable to
build a wooden railroad (using no iron onrafls) on which
to run a locomotive of say 7to 7% tuns, hauling from 8
to 4 cars at a load, each car and load weighing not over
5tuns, and to ascend grades of 1C0 feet to the mile ? The
rails are to have a bearing surface of4 inches. What kind
of timber would be best for such rails, white oak, rock
oak, or maple? A. Itwould be better tohave the rails
nearly twice as broad, and to fit the wheels of the loco-
motive with rubber tires. We would recommend white
oak, of the three varieties of timber mentioned.

R. M. R.says: 1. I am building an engine
of 2inches bore and 4 inches stroke, and have fin.shed
the cylinder and bed plate. How large ought the bal-
ance wheel be, and what should be its weight? It{is to
takea belt. A. About 10 inches diameter and 2 inches
face. 2. How can I make the governor regulate the
slide valve? A. Therearequite a number of devices in
use forregulatingthe point of cut-ofi by means of the
governor. It would be difficult, however, to make such
attachments toso small an engine to any advantage. 5.
Would a boiler 4 feet long by 10inches in diameter with
12flues ¥ inchininternal diameter,arrangedas areturn
tubular, be large enough to run the eng:ne at 200 revolu-
tions under 60 1bs. of steam? According to my calcula-
tion, the engine would be about % horse power if the
pressure were 60 1bs. on the piston during full stroke-
A. It will be large enough, if properly set.

J. T. S.asks: 1. What is the best cement
for filling millstones? If plaster of Paris and alum will
do, how should it be prepared? A. Take baked plaster
of Paris,steep in a saturated solution of alum, recal-
cine,and reduce to powder. Mix with water for use.
2. I havea throttle valve which has a smallpiece of the
edge of theseat broken oft; it lets through so much
steam that Icannot stop the engine without taking off
thecam rod. Isthere any way of remedying this, other
than getting a new valve? A. Possibly the seat can be
repaired, or a new seat can be fitted in.

S. A. T.asks: 1. What isthemodus operan-
di of plating by the galvanic battery? What causes the
metal to adhere? Is the metal visible in the solution?
A. The metal 18 not visible in the solution. The attrac-
tion of the fine particles of the deposited metal for the
properly prepared conducting surface of the negative
plate causes its adherence. 2. What {8 the action of
the hydraulic ram? A. The water with a certain
headraises a valve andflows into a chamber ; but in ma-
king its escape the passage of the water is relieved and
allows another weighted valve which was closed before
to open. This permits the water toflow again, when its
pressure once more closes one valve and opens another.
Againa portion of water escapes, again the pressure 18
relieved,and 8o on intermittingly. 3. Whatis chloride
of calcium nsed for? A.It{isemployedin manychemi-
cal processes. Itsavidity for moisture 18 remarkable.
Copiesof any of the patentsissued can be obtained from
this office.

B. R. asks: What isthe most accurate rule
for inding the friction on the slide valve? A. It is
aboutone quarter of the unbalanced pressure on the
valve,increased by one quartor of the weight of the
valve.

|[MAY 30, 1874.

M. F. J. asks: 1. In your last issae of the
SOIENTIFIO AMERIOAN, the engineer stated that if a
piston rod and cylinder head of an engine were lined
with lead, it would save an amount of steam. What
can I put on the tin 80 that hot lead when poured on
willrun evenly overthesurface? A.Build a rim around
the head. 2. Would copper be better than tin? A. You
can use whichever 18 most convenient.

M. H. H. says: 1. I and a few friends have
had an argument as to which was horizontal motion.
Some of us contended that a mill burrrevolved horizon-
tally,and others that the cylinder of a threshing machine
was an example of horizontal motion. We concluded
to get your views. A. It {s usual to speak of a vertical
wheel as one in which the shaft {8 vertical, and to call it
a horizontal wheel when theshaft is horizontal. 2. Why
is the equatorial diameter of the earth greater than the
polardiameter? A. It is supposed to be due to the ac*
tien of central forces,when the earth was in a fluid
state.

J. H. asks: 1. How are blacklead crucibles
made? Isthe lead mixed with any other substance?
A. It 18 mixed with from one third to half its weight of
clay. 2. Could I use plaster of Paris molds for casting
small brass boxes? A. Yes. 8. What proportion of
coppershould [ use to make a good box? A. Youdo
not give sufficient particulars. You will find composi-
tions £or journal bearings in back numbers.

W.E P.asks: 1. What would be the ca-
pacity in gallons per minute of a force pump 5 inches
diameter by 10 inches stroke, running at 69 revolutions
per minute, with 4 inchessuction? Will you give us the
formula for the same? A. Multiply area of piston,in
inches,by length of stroke and by number of strokes
per mioute, and divide the product by 231. 2. For clean-
ing 1001bs. of cotton waste, how mueh bisulphide of
carbon should be used? A. Seep. 44,vol.29. As to the
blower, address the manufacturers.

A.P. B, says: We run our machinery by
water, and have a large surplus of power. Is there any
practicable and not expensive method of converting the
surplus power into heat for warming the shops ? What
would be the effect of using, say 10 horse, power in con-
densing the atmosphere into strong radiators, to 100
1bs. to the inch? A. Some modification of your plan
would probably answer very well. So far as we know
thisis anovelidea, and it impresses us very favorably.'

A. A. W, says: An engineer tells us that
our gage glasses kept breaking, and he could not get
any to stand; upon enquiry we found that he often took
his glasses out and cleaned them with a piece of waste
tied on toa piece of stout wire. Upon our trying the
experiment with a piece of telegraph wire, by thrusting
itin and out several times through the bore, the glass
broke into fragments in a few minutes. Can you explain
it? If the discovery may be of service to engineers
and others,in the way of caution,I hope that you will
give them the benefit of it. A. Most housekeepers know
the fact that it will not do to use iron rods in cleaning
lamp chimneys. The trouble is probably caused by the
unequal heating or cooling of the glass by contact with
the iron, throwingstrains upon some portions of the
glass.

F. W.R. asks: Does the lateral pressure

against the sides of a reservoir of water increase with
the enlargement of the reservoir? A. In some cases,
yes,and in others,no. Thue,if the depth rcmains con-
stant, anincrease of size does not affect the pressure.

C.E. T. says: The common rule among
mechanics for finding the speed of a driven shaft, when
the diameter of pulley on the shaft and the diameter
and speed of the pulley on the driving shaft is given, 18
to multiply the diameter of driving pulley by the num-
ber of its revolutions per minute, and divide by the di-
ameter of driven pulley. Seme of those who should
know say that unlessone thickness of the belt is added
to the diameter of each pull¢y, the answer will not be
thetrueone. By thelatterrule,indriving from a large
toa smaller pulley, the result of the calculation 18 a
less number of revolutions than by the first rule, and
vice versa from a small to a larger pulley. A. The cor-
rect method is to add the tLickness of the belt. This
may be explained as follows: The beltleaves the driving
pulleyinthe direction of a tangent; and neglecting the
slipping, the ratio between the velocities of thedriviag
and driven pulleys is the same as would take place with
a pair of gear wheels having the same pitch. The part
of the belt in contact with the pulley,neglecting the
slip, acts as if it were rigidly connected to the pulley,
8o that the line of connection between the driving and
driven pulleys must be in the axis of the wrapping con-
nector, or at the middle of its crosssection.

A.R. asks: 1, Are Britannia and white met
al the same? A. Yes. 2. What kind of wood is best
to use for chucks for spinning? A. A close grained,
hard wood.

C. H. C. asks: 1. What can I put on paper
to make it impervious to moisture? A Dissolve8 ozs.
of alum and 8X ozs. of white soap in 4 pints of water;
inanother vessel dissolve 2 czs. of gum arabic and 4
pints of glue in 4 pints of water. Mix the two solutions
and make the mixture hot. Immerse the paper in the
mixture and then hang it up to dryor pass it between
cylinders. 2. What do 8vo., 16mo., 18mo., and 4te.
mean? A.4to. means quarto (4 to asheet), 8v0. means
octavo (8 to asheet), 12mo. means duodecimo (12 to a
sheet) andso on. 8. Will the moon eclipse any stars or
planets next month? If so, which one? A. Consult the
Nautical Almanac.

H. 8. agks: What ready method is there of
precipitating antimony from solutions with ot er met-
als? A. Thereisno general method of separating antf_
mony from all the metals, when they are presentin the
same solution. If arsenic and tin are absent. the easiest
way is to precipitate with hydrosulphuric acid as sul-
phide of antimony. Inanswer to your other questions,
see our advertising columns for booksellers’ addresses.

Ch. N. M. asks: What is “red acaroid of re-
8in,” mentioned in a late number of your journal, as
partof a recipe for imitating mahogany? A. Itis the
resin of xanthorrhea hastilis, a lillaceous tree growing
in New Holland: also called resin of Botany Bay. It has
ayellow color, an agreeable odor,andissolublein alco-
hol, ether, and caustic potash. Its potash solution,
treated with hydrochloric acid, deposits benzoic and
cinnamicacids. Niiricacid converts it into picricacid,
and so readily that this resin appears to be the best raw
material for obtaining picric acid. By distillation, the
resin ylelds a light neutral oil, . which appears to bea
mixture of benzol and cinnamol, and a heavy acid oil,
consisting of hydrate of phenyl. mixed with small quan-
tities of benzoic and cinnamic acids.

W. F. asks: 1. Will a single cell of a sul.
phate of copper battery do to woik a private telegnph,
about 300 feet long? A. Not satistactorily. 2. How
many cells of the above kind would it take to.run it?
A.If copper wire is used, three cells. 3. How many cells
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of zinc and lead, as described in the Science Record of
1874, would it take to make it work? A. About three.
4. Would copper wire, No. 8, do for the wire to connect
the houses ? If not, what size copper wire would it
take ? A. Use No. 12 gealvanized iron wire. 5 In ma-
king a horseshoe electromagnet, 18 coarse or flne wire
the best? A. Use 22, sllk covered. 6. How should it be
wound on, the same way on both poles or in opposite
directions? A. Wind in the same direction. Connect
both inside and both outside wires. 7. In making an
induction coil, is it necessary to have the wire insula-
ted? A. Yes. 8. How would it do tohaveonecoil of
the primary ineide,and then have 4 or 5coils of the sec-
ondary wire, then aunother coil of the primary wire,
then 4 or5 of the secondary,and so on through the in-
duction coil? A. There would benothing gained by so
doing. 9. In the SOIENTIFIC AMERIOCAN for April 4, you
describe a magneto-electrical machine. About how
many feet, and what size of wire does it take to make
such a machine, to give shocks ? A. Four or five hun-
dred. From No. 82 to 40 will answer.

D. M. T. says: On p. 183 of Science Record
for 1874, experiments with 10date of calcium are related.
Can youinform me how to make this substance? A.
Iodide of calcium {8 prepared by mixing a solution of
theiodate of potassium with a solution of chloride of
calcium. A large amount of the iodate of calcium thus
formedremains dissolved in the water ; the remainder
crystal‘zes out slowly. The 1odate of calcium is formed
by melting fodide of potassium in & crucible, leaving it
to cool till it becomes semifiuid, and then gradually add-
ing 1} parts chlorate of potassium the mass becom s
fluid, swells up, and solidifies to a spongy mass of iodate
and chloride of potassium. Itis dissolved in hot water,
the {odate left to crystalize,the crystalsredissolvedin
hot water, and the {odate precipitated by alcohol.

J. N.J.andJ. B.ask: Is there a solder that
willsolder aluminum? A. The largest dealers in and
manufacturers of aluminum say that there 18 no solder
that willanswer. Try the pure metal.

J.F. A.says: In a factory there is a large
belt running over two pulleys. A person standing undetr
the belt with hishat off will have his hair lifted on end;
if heraises his hand above his head,a light of a violet
bluecolor will escape from the end of his fingers. What
causes the electricity ? Can it be collected ? 1f 8o, how?
A. The phenomena are those produced by frictional
electricity and are due to the friction of the belts. The
electricity could be collected bya series of brassneedles
placed at suitable points, and directed towards the belts
and put into metallic connection with a metallic body
presenting therequired amount of surface.

H. 8. B. asks: 1. How can I purify solu-
tiens of sulphate of alumina from {ron ? They have an
acld reaction, and give blue and green precipitates with
the prussiates of potash. A. To the dilute solution add
a slight excess of solution of ferrocyanide ot potassi-
um. Allow the precipitate tosettle and separate by de-
cantation and flitration. 2. How can I separate naptha-
linefrom parafiin? Ihave a crude heavy coal oil which
contains both. A. We find no process for this opera-
tion.

B. W. R. asks: 1. Has there been any sub-
stance discovered lighter than hydrogen? A. No. 2.
Please give me the specific gravity of the 1ollowiqg:
Oxygen, hydrogen, nitrogen, chlorine, fluorine,and car-
bonicacid. A. The specific gravity of hydrogen being
taken as unity, that of oxygen {is 16, nitrogen 18 14, chlo-
rineis 85 5, carbonicacid 1s 44. Air beingtaken as unity,
oxygen i8 110563, hydrogen 18 0:06926, nitrogen 0 97187,
chlorine?-47,carbonic acid 1-524. 8. Please give me di-
rections for making a waterproof glue. A. Add % 1b.
of common glueor isinglass glue to 2quarts of skimmed
milk;and then evaporate to the thickness of glue. See
our advertising columns for booksellers’ addresaes.

H. K. M. asks: 1. Which is the most suc-
cessful form of magnetic motor? How are the magnets
arranged to give the motion? A. Itissaidthat the best
formis that in which electromagnetsare arranged in the
periphery of a large double wheel, while the armatures
are fixed and arranged in such a manner that the accu-
mulative force 18 obtained. 2. What amount of force
does it possess? A. One constructed on a large scale
hasdriven a car, on an ordinary rail track, at the rate of
10 to 15 miles per hour.

J.M. agks: 1. How can I make a solution
of gold that can be used to plate small articies with by
a Danfell’s battery? A. Dissolve one ounceof cyanide
ot potassium in one quart of nearly boiling distilled wa-
ter. About half il a porous cell with the solution,and
stand it in the vessel containing tne bulk of the solu-
tion. Attach a ptece of sheet copper to the wireissuing
from the zinc of the battery and place it in the porous
cell. Put a piece of sheet gold, attached to the copper
of the battery by a wire, in the outer solution, and allow
the whole to remaininactionuntil the solution has ac-
quired about one pennyweight and a half of gold, which
may be ascertained by weighing the gold before and af-
ter immersion. The porous cell may now be removed
and its contents thrown away. The solutionis now
ready foruse,and should be worked at a temperature
of about 130° Fah. 2. How is a composition made, of
sawdust, used for making small busts wich? A. We do
not know the composition you mention. Try plaster of
Paris for the purpose.

W. F.G.says: 1. I have a battery and all
the appliances for silver plating, and eucceed in getting
a good thick coating of silver on various articles, but I
am not able to polish the articles so as to obtain a nice
smooth brilliant surface. What tools are used to bur-
nish silver ? A. Burnishing tools, which are made for
the purpose and are of different patterns, are used.
They are rubbed smooth on a damp cloth,and the pol-
ish imparted by rubbing to and fro on the silver plated
surface with pressure. 2. Can you tell me what kind
of chalk {s used tomark on glass, and how it 18 made ?
A. By mixing powdered chalk and soap and drying the
mixture.

H. L. C. asks: 1. In making an electric en-
gine, 18 1t best to use a U shaped piece of iron or two
separate pieces? Which 18 best, wire 1.32 of an inch in
diameter, or a fine tiread-llke wire, both being proper-
ly insulated ? A. It is customary now to make the mag-
net in three pieces, the sides being made of bar magnets
screwed into a crosspiece, the whole being nearly in the
form of a square. Use No. 22 wire. 2. Does the power
of themagnetincrease in proportion to the number of
layers of wire with which it is wound ? A. To a certain
point, but the size of the coil should not exceed an inch
and a half in diameter.

A. B. asks: 1. What is the cause of musti-
ness in flour? A. A chemical change which takes
place inmoist flour. 2. What are the chemical proper-
ties of musty flour? A. The glaten of the flour under-
goes a change of properties, in consequence of which
it slowly loses its soft, elastic, Insoluble condition, and
becomes vonverted into a substance closely resembling
diastase.
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J.K. says: I have been running circular
saws for sawing logs for over 12 years, and bave not had
any two saws with teeth at a uniform distance apart.
It seems that it has been demonstrated that a circular
saw oughtto run 9,000 feet of cutting edge per minute ;
now if that be 8o, I think there ought to be some estab-
lishedrule for the distance of the points of the teeth
apart. Pleaseinform me {if there isany suchrule,and
state whetherthere are movable toothsaws thatcan be
uscd with side set. We never have used that kind, but
would if we canuse side set. We think the swage set
very objectionable. A. Thevarlationsin the diameter
of saws, the numerous varieties of timberto be sawn,
together with various capacities of milis (sawing, as
they usually do, from 300 to 5,000 feet per hour), and the
factthat solid toothed saws with side setrequire even
numbers of teeth,preclude the possibility of establish-
ing any definite rule. There 18 no maanufacturer of in-
serted toothed saws who recommendsa side set for
them; and the fact that inserted toothed saws are fast
superseding the oldstyle of solid saws,and are approved
by many of our best and most experienced sawyers and
lumbermen, who spread the teeth exclusively for the
set, seems to coaflict with your idea of objectability.—
J. E. E., of Pa.

J. W.C. asks: What are the following ar-
ticles: Pulv. Frondes® Chizeta, Pulv. Milvani Rad.,
Puly. Perino Alnifolia, Ext. Bertula Natura? A. A com-
petent authority says that these names have been writ-
ten by one not unacquainted with pharmaceutical and
chemical preparations,out that they are allbogus,names
of things which do not actually exist.

8. A. G.asks: 1. How long does it take to
send a signal through the Atlantic cable? A. About
four seconds. 2. What is the average number of words
sent through per minute? A. Three. 4. What is the
speed of electricity through copper wire? A. 288,000
miles per second.

J.T. B. 8. asks: How can I make a simple
muffle furnace for the purpose of enameling photo-
graphs? A. Nothing could be simpler than certain
forms of mufiles, which are already manufactured and
sold at low prices.

W.H. S. asks: 1. If a wheel were placed
in a perfect vacuum, so arranged that there would be
no friction,and set in motion, would it continue tore-
volve for ever? A. Yes. 2. Howis the glycerin com-
monly sold by druggists manufactured? A. The mother
Hiquor of the soap boiler is first concentrated by evapo-
ration, the saline matter which 18 thereby gradually
separated being removedfrom time to time. When the
fluid is sufficlently concentrated, ascertained by the
boiling point having risen to 200° Fah., it is transferred
to a still, and the glycerin distilled off by means of su-
perheated steam carried into the still. The distillate
1s next concentrated and brought to the consistence of
sirup in a vacuum pan.

8. P. says, in answer to V. V. V., who asks
fora formuia for mixing show card paints: The follow-
ing willanswerthe purpose : Forblack, asphaltum var-
nish 8 parts, dammar varnish 1 part, tube black to suit;
temper with spirits of turpentine. For fancy eolors
with gloss, use any desired shade (tube colors) mixed in
dammar varnish ; temperasabove. These colorsshould
be used freely and as rapidly as possible.

0. K. asks: How can I mend a broken band
saw? A. By brazing the ends together. 2.How can I best
mend a broken tooth in acircular saw? Thesaw 1s1-12
of an inch thick and of 14 inches diameter. A.File down
therestotthe teethto thesame circle. 3.With two horses
on aleverpower, I runcircular saws from 10 to 16inches
diameter, making 900 revolutions per minute. CanI do
more work with the same power if I double the speed
with countershafting? A. That could only be decided
by experiment. There 18 doubtless a speed at which you
will get the best results with a gilven power; but every
plece of gearing you put in consumes some of the
power.

J. A. P. agks: Is there any comparatively
cheap process by which I can force up a continual
stream of water from a well which 18 25 feet deep? A.
Youcan possibiy employ a windmill.

A.P. R.asks: Has a man, to get steam boat
engineer’s papers, to be a practical machinist? If not'
where would be the best place for a beginner to go to
geton? A. Itis desirable that he shouldbe, but we be-
lleve it is not absolutely essential, provided he can
show that he has suflicient practical knowledge to make
ordinary repairs to engmes and bofilers. It might be
well for you to try and geta position as fireman or ofler
on some steamship line.

L. F. L. asks: Are the hard spots in steel.
rendering the same difficult to work, properly called
kaots? A. This term is not sanctioned by general
usage.

T. G.Jr.asks: 1. For a 30 inch diameter
steam boiler,about how much should a cast iron head
be thicker than a wrought one X inch thick? A. It
could not be made as safe. 2. Can small flues be put into
a cast iron headin the usual manner and makea good
job? A, Notas well asin the case of a wrought iron
plate. 8. How thick should a cast iron head 80 inches
diameter, without flues or stay bolts, be to stand 100 1bs.
persquareinch? A. The arrangement would not be
advisable.

C. B. K. agks: 1. Are the civil engineering
schools of Europe better than those of America? A.
They are generally more thorough. 2. Which are the
Dest in the United States? A. We do not feel able to
make a strict comparison between the different engi-
neeringschoolsin the country.

8. 8. asks : Can you direct me to an analysis
of the boller scale from sea-going vessels that have no
condensers? A. An analysis of the scale found in
Frenehsea-going steamers givesthefollowing resultss
Sulphate of 1{me 852 per cent, carbonate of magnesia
245 per cent, free magnesia 5 95 per cent, water 65 per
cent.

C.W. S.says: I have always been instructed
to place my valve with the pressure on top of the seat.
Now an engineer of 45 years experience tells me this is
wrong ; the biiler pressure ought to be underneath the
valveseat. I wantto know which is right? A. Your
method {8 most generally adopted. Still, there are ad
vocates of the other system, claiming as an advantage
the possibility of packing the stem with pressure in the
valve.

W.P. B asks: 1. What causes the lump
or boggy formations {n marshes and wet places? A. It
is caused by the accumulation of dirt and vegetable
matterat certain points, which are determined by local
causes. 2. What colors shall I mix to make brown
madder? A. It {s best to make an extract of the burnt
root of the madder plant. 8. Can you tell me of a book
on fossils, and one on the preservation of birds or other

animals? A. Consult Dana’s * Geology,” and Coue’s
Fleld Oraith ology.”

H. J.H. asks: 1. What is the exact differ-
ence between a high and a low pressure engine? A. As
the terms areordinarily used, a low pressure engine has
a condenser and air pump, and a high pressure engine
has not. 2. Inyourlast week’s paper you say the horse
power equals pressure on the piston in 1bs.multiplied
by the velocityof the piston infeet per minute divided
by 33,000. If a cylinderis 4% inches diameterx 6 inch-
es stroke, making 250 revolutions per minute, with
steam at 60 Ibs. pressure, I make: 4}X41=211X07854=
15°90481 ; 15:90431 <60 =954:261 ; 954261 X 250 =288565-25
-+38,000="T horse power. If the engine only made 80 rev-
olutions per minute, what would be the correct result ?
A. The first example is right as far as you have carried
954'261@:2-31— horse
000
power. 3. What is meant by injection? Iam told that
24 ti:es as much water is necessary for injectionin a lo-
comotive boiler as is required forsteam. A. Injection
wateris thatused in a condensingengine, to condense
thesteam. A locomotivedoes nothave a condenser.

T. H. D. S. asks: 1. Has table rapping ever
been scientifically explained? A. Frequently. 2. What
was the conclusion arrived at? A. That the experi-
menters were self-deceived as to the supernatural char-
acter of the phenomena. 3. Did not Professor Faraday
lecture upon the subject ? A. Consult his ‘** Experimen-
tal Researches.”

A. D. asks: What articles are used with
lime to make blackboards for school purposes? A.
Manufacturers of blackboards for school purposes
inform us that they do not use substances with lime.
They prepare a surface of hard plaster, and then paint
it with a thin coating of pumice, some black substance,
and a varnish which, when dry, will not crack. [What
difficulties have you found in making gelatin for molds?
Do you mean in making the gelatin, or in using it for
thispurpose ?—EDSs.]

A. O.says: 1. What cement is best for the
steara chest and cylinder heads of a small steam engine?
A. Take white lead 8 parts, and red lead 1 part, 2. Will
one of Bunsen’s three quart cells do to plate a watch
case? A.Yes. 3. HowcanImake oxygen gas cheaply?
A. By strongly heating black oxide of manganese. 4.
What 18 the best packing for the stuffing boxof an en-
gine,also the piston? A. Rubber packing i8 mostly
used now.

H. A. F. asks: 1. What are the ingredients
of oroide or some other soft metal that will not tarnish
and 18 susceptible of high polish? What kind of mold
should I use to have the work come out very smooth ?
A. Pure copper i00 parts by weight, zinc 17, magnesia
6,8al ammoniac 36, quicklime 1-80, tartar of commerce
9. The copper is first melted, then the magnesia, sal
ammoniac, lime, and tartar in powder, little by littles
the crucible i8 briskly stirred for about half an hour, so
as to mix thoroughly, and then the zincis added in
small grains by throwing it on the surface and stirring
until it {8 entirely fused: the crucible {8 then eovered
andtusion maintained for about 35 minutes ; the cruci-
ble 18 then uncovered, skimmed carefully, and the alloy
cast in a mold of damp sand or metal. The oroide melts
at a temperature low enough to allow its application to
all kinds of ornamentation ; it has a fine grain, is mal-
leable,and capable of taking the most brilliant polish;
when,after & time, it becomes tarnished from oxida-
tion, its brilliancy may be restored by a little acidula-
ted water. If the zinc 18 replaced by tin,the metal will
be still more briliiant. 8. Can I get the SCIENTIFIO
AMERIOAN for 1873 from you already bound? A. Vol-
ume XXVIII is on sale. The numbers of volume XXIX
are mostly out of print.

8. F. S.asks: How can I take perspiration
and grease stalns out of Panama hats without injuring
the straw? A. They can probably removed by benzine
or French chalk.

it; for the 'second, we shall have

J.A.F. asks: Is there a liquid preparation
that willresist nitricacid as well as if not better than
beeswax? A. Yes: melted parafiin.

A.H.T. asks: If asmall vessel should be
placed in a larger one, and the air pumped out of the
large vessel, what would be the effect upon the air in
thesmallerone? Would there be any pressure out.
wards? A. If the vessels communicated, the air in the
inner vessel would expand, and diftuse itself until the
airin both the inner and outer vessel had the same de-
gree or tension.

J. G.C. asks: 1. How manr cells of the or-
dinary Smee battery, each cell consisting of 2 zinc and 1
copper plates, 63 by 8 {aches, will be required to pro-
duce the phenomenon of the voltaic arc? A. From 20
to 30 cells,according to the size of the arc required. 2.
What number andsize of copper wire 18 best for the in-
nerand outer coils of the Rhumkorff induction coil?
A. Fora coil giving a 5 inch spark, from No. 32 to 42
wirefor induced current, and No.6 to 8 wire for the pri-
mary.

R.A.M. asks: In making a magneto-elec-
trical machine, capable of producing & power sufficient
to killa human being, what must be the power of the
permanent magunet? Inother words, what weight must
itbe capable of lifting ? A.The power does not depend
upon the attractive force of the permanent magnet
alone, and the question 18 foun .ed on anerroneous idea
of the principle and mode of construction of such ma-
caines. 2. Are the magneto-electricalmachines the best
for medical purposes, and are they generally driven by
springs? A. Theyare going out of use, and electro-msg-
netic machines are now generally employed for medical
purposes. They are not generally driven by springs.

G. F. 8. asks: Why does the point of the
needle of a surveyor’s compass, at times, rise and ad.
here to the glass ? A. It is due to magnetic disturb-
ances, and at times to the influence of local attracting
forces.

C. C. H. asks: How can I make a glass box
to hold a solution of nitrate of silver? Ithink I could

make one of common window glass, if I knew of some.
thing with which to fastenit. A. Glass packed with
rubber will do.

R. S.asks: What would be the cost of a
small swift-eailing steam launch, length of hull 15 or 20
feet? A. About one thousand dollars. 2. What rate of
speed per hour would she have? A. Six miles an hour.
8. What would be the power of the engine? A. From
four to ive horse power. 4. How heavy a load could
she carry? A. About 1,0001bs.

W, E.F.8sks: Howcan I make a cheap
Leyden jar? A. We believe there is nothing cheaper
than a thin glass candy jar,lined inelde and outaide with
tinfoll such as isused to wrap chewing tobacco in.
Stick the foil on with mucilage, varnish, or flour paste.
A still cheaper plan {8 simply to filll a glass jar nearly
full of water, and place it within another vessel of wa-
ter, 8o that the water, both outside .and inside, shall be
on the samelevel.

J. B. H. asks: 1. Which t'me of the year is
the best for cutting and transplantinglarge forest trees,
and what shall I do to make them grow again? A. See
p. 180, vol. 28. 2. How can I make putty of a bright yel-
low that will stand when laid in wood? A. Mix the
putty with chrewe yellow.

W. F. A, asks: Will an electromagnet,
wound with one insulated copper wire 100 feet long,
produce as muchmagnetism as two wires 50 feet long ?
A. 1t is better to have two spools, 50 feet in each. 2.
How many feet of wire are there in a Tom Thumb elec-
tromagnet? A. Forty.

B. A. R. says: 1. Is it injurious to inhale
the dust of cemmon school crayons? A. It{is not inju
rious in small quantities. 2. What causes whirlwinds?
A. It {8 caused by the inrush from various quarters of
the surrounding air into a rarefled atmosphere, pro-
duced by the rising of vast bodies of air, overa heated
area. 8, I have noticed several times this spring the
smoke from a dwelling gathering around a new barn
situated about one bundred yards from the dwelling,
about 15 feet below the level of the house. What is the
causeof it? A. It finds about the barn a stratum of
air of density similar to that in which the smoke itself
isfloating, and the lower level of the barn and the ob-
struction which it offers prevent the smoke being car-
ried away by currents in the atmosphere.

X. asks: Why is it that the storm glasses
sold in shops are hermetically sealed? Do they not all
require to be 8o constructed as to give access toair?
A. The storm glasses made by instrument makers are
sealed 80 as to prevent access of airand evaporation of
the solution.

T. A. C. says: The lightning rod on my
house passes cntirely over it in an unbroken line, and
enters the ground to the depth of 10 feet on each side;
branches ot therod sre connected and extend several
feet above the ehimpey, thus:

1.istnis a good way to arrange a lightning rod ? A.Your
arrangement of rod is good so far asthebuilding 1s con-
cerned ; hut the extent of the rods in the ground is in-
sufficient. 2. Would it add to the sceurity to connect
the rod andthe water conductors? The latter are tin
and extend entirely around the house, but do not reach
the ground by 8 or 4feet. A. It adds to the safety to
connect the water conductors and roof with the rod.
8. What would be the effect of a pile of scrap iron
around therod where it entersthe earth? A.The cftect
of scrap iron or iron ore placed around the base of tne
red would be to increese the security. The best way
would be to digatrench three feet deep, leading away
from the house. Bend the lower end of the rod to run
in the trench,andlay yourscrap iron alongthe bottom
of the trench. Let the extremity of the rod communi-
cate with the iron. The larger the quantity of iron and
the longer the trench the better. Lightningrods are of
1ittle value unless that portion which enters the ground
isextensive or is placedin connection with a large mass
of conducting material, such as iron, iron ore,coke or
charcoal.

J.M.says: 1. I have a scroll chuck to a
foot lathe which will not run true on the spindle. How
shall [remedy 1t? A.I[tis a goodplanto boltthe chuck
to a plate, which canbe turned true whenever required.
2.What wages do machinists get during apprenticeship ?
A. About fifty cents a day. 8. Can a machinist become
amechapical engineer by studying during the time al-
lowedhim out of work hours? A. Itcan be done, but
few have the necessary perseverance. 4. On p. 816, vol.
?29,yougivean engraving and description of an induc-
tion coil. How can I make one ? A. See’p. 264, vol.25,
You should consult some good work on the subject,such
a8 Noad’s * Text-book of Electricity.” The eketch s
not sufficiently complete to enable one to build the cof)
without other information. 5. Is the current of a bat-
tery changed in quantity or in intensity by making the
acid solution weaker? A. All the qualities are affected
relatively. 6. Can I melt brass {na cast iron cruciblein
a charcoal fire, with a hand bellows to supply the air?
A. Yes. See p. 74,vol.28.

S.F. R. asks: 1, How can I braze cast iron
and wrought ifron? A.Tin the surfaces, secure them ¢o-
geiher,and apply the solder,heating the articles. 2. How
can Icase-harden wrought iron? A. Place the articles
in an airtight case, together with animal or vegetable
charcoal, and expose the box to a low red heat for a few
hourss. 8. How can I soften steel? A. Steel plate is
softenedfor engraver’s 'use by putting itina cast fron
box with a well closed 1id, with half an inch depth of
pure iron filings overeverypart of 1t. The sides of the
box must be at least three quarters of an icch in thick-
ness. Expouse the box and its contents for 4 hours to a
white heat.

T.C. H. agks: 1. Is litmus paper reliable in
testing for a minute quantity of nitricacidin a solution
of nitrate ot eilver in water? A.Litmuspaper, properly
prepared, is reliable. 2. How are the names of sub_
scribers printed on the margins of newspapers? A,
With stamping machines, made for the purpose. 3. How
can I coat a plaster cast of type, etc., with black lead,
forelectrotyping? A. Byrubbing the black lead upon
it witha brush. 4. I have attempted to make small
stereotype plates by pouring type metal into shallow
castsof type.but could not get a sharp cast, what 18 the
reason? A. You should sink your molds into a deep
vessel full of molten metal, so as to get a pressure on
the cast. 5. Whatis the best treatmeut of steel instru-
ments, guns, etc.,, to prevent rusting? [ have heard
that opodeldocrubbed over them was better than oil.
Is it betterthangood oil ? A. Gunsmiths say that it is
not. A. Did the Pneumatic Transit Railroad prove a
success, and how m uch of it is completed ? A. You will
find fullparticula rs, dimensiors, and engravings of this
railwayinbacknumbers of the SCIENTIFIC AMERICAN.
It operates with success, and is to be enlarged.

A. W. says, in reply to J. A. McC. Jr., who
asked why the paper 18 not blown off the card: The air
which i8 compressed by being driven through the tube
suddenly expands on issuing between the disks, and
rushing gut in all directions carries with it part of the
airseparating the disks. Thiscausesa partial vacuum,
and thepressure of the air upon the surface of the up-
per card is greater than that below it, consequently the
cardisforced toward the tubeinstead of being blown
away.
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J. W. C.says that 0. W. H. Jr. may fasten
cloth to iron by soaking it in a dilute solution of galls,
squeezing out the superfluous moisture, and applying
the cloth, still damp, to the surface of the iron, which
has been previously heated and coated with strong glue.
The cloth should be kept firmly pressed upon the iron
until the glue has dried.

H. B. says, in reply to J. A. McC., who in-
quires for the explanation of the experiment described
on p.299: If a vessel or pipe contains a liquid or a gas
of a certain pressure, in a state of rest, the pressure on
every square inch of the walls of the vessel is the
same. This, however,is nolongerthe case when the 1i-
quid or gas is in a state of motion. Where the stream
of liquid or gas has to contract by reason of the dimi.
nution of the sectlon of the pipe, aud consequently has
to increase its motion, the pressure increases. In the
hydrauli¢cram, the section of the stream is suddenly re-
duced to zero,and hence the increased pressure. At
places where the section of the pipe widens and the ve-
locity of the liquid has to diminish, the actual pressure
will decrease. In the experiment in question, the air is
bound to escape from the center in a radial direction
between the pasteboard and the paper disk ; and as the.
section of this current of air {8 rapidly increasing,{ts.
pressure 18 diminished to a degree somewhat beloew that.
of the atmosphere,and the surplus of the atmospberic.
pressure on the back side of the paper disk balances the
impact of the current in the center.

C.G. L. says, in answer to correspondents
who &8sk for the method of photographing from tra-
cings on vellum: The negative is made on paper,on
which the lines show white on a brown ground. This
negative is taken from the tracing without a camera,
the transparency of the tracing allowing it to be used
48 a negative 1s used tn printing a positive. Tintsehow
with greater or less intensity according to the colors
used.

H. M. says, inanswer toP. J. F., who asks:
‘What is the proper charge of powder for a 12 caliber
shot gun? A. 2'3 scruples, but you might use double
that quantity without any hurt.

M. S. T. says, in answer to W. H. D., who
asked whether powder of a coarse grain shoots more
strongly than one of & fine grain: When powder of a
fine grain is used, only a part of ic, nearest the pnint of
ignition,1s exploded ; the rest is thrown out before it
has time to explode. This may be seen by noticing the
non-exploded powder inside of a gun which has been
fired with fine grainedpowder. With a coarserpowder
the explosion {8 nearly complete, and consequently the
force 18 increased. It blasting powder were used in a
gun, the force would be less, because there would be so
much space between the grains as to give the gases an
opportunity to expand easily. Coarse sporting powder
18 the best for shot guns.

J. W. R. says, in reply to E. C. B,, who
wishee to know what jewellers use to clean diamends:
I clean all df: ds and preci t by washing
them withsoap and water with a soft brush, adding a
little ammonia in the water, and then dry in fine box-
wood sawdust. If E. C.B. will put a little pot or pearl-
ash in the water, it will answer the same purpose.

H. M. says, in answer to M. F. B.’s quer{
(1) as to which will shoot the greater distance, a breec!
or a muzzle loading gun: A. If the charge is the same
there will not be the least difference. 2. I3 30 inches
long enough for a 10gage barrel? A. Yes, for any gun
barrel; but it would not hurt if it were a little longer.
8. Whatare ‘the different strengths of the materials
usedforgun barrels ? A. A barrel of any kind of twist-
ed orlaminated steel {8 stronger than a common iron
barrel.

0.P. K. says, in reply to B., who asks what
18 the proper slope in left-handed penmanship: **I have
written with either hand for ever twenty years; and I
hold the pen and slopeaccording to the ordinary rules
of penmanship. I am naturally left-handed, but at
school I learned to use both hands in writing, and have
found it to be of utility. I also useboth hands {in me-
chantcal work, which 18 a saving of time.” [Our corres-
pondent’s letter is written partly with one hand and
partly with the other,and it {8 not possible to see any
difterence in the penmansbip.—EDS.]

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined with the results stated :

C. R. M.—Your specimen appears to be a mass of

feathcrsandpartsof feathers rolled up into a spherical
form.

J. H.8.—I1t 18 an old Dutch gold coin, and has no par-
ticular value as a curiosity.
J.M.B.—It1s a minute fragment of quartz.

E.P.F.—It1s a twenty-four sided crystal of 1ime al-
lumina garnet, of the form known to mineralogistsas
thetetragonal trisoctahedron.

D. 8.F.—The specimen you sent i metallic zinc, and
the ore 8 zlnc ore, probably calamine or blende.

COMMUNICATIONS RECEIVED,

The Editorof the SCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re-
ceipt of original papers and contributiona
upon the following subjects :

On Measuring the Width of a Stream. By
S.N. M.

On Matter and Intellect. By J. E. E.

On the Mensuration of the Circle. By
H.E. A.

On a Dsaft of a8 New Patent Law. By T.

C.H.

Also enquiries and answers from the follow-
ing:
P. H. B.—V.—J. M.—S. V.P.—W.8. 8.

Correspondents whose inquiries fail to appear should
repeat them. If not then publisbed,they may conclude
that, for good reasons, the Editor declines them. The
address ol the writershould always be given.

Several correspendentsrequest us to publish replies
to their enquiries about the patentability of their in-
ventions,etc. Suchenquiries will only be answered by
letter,and the parties should give their addresses.

Correspondents who write to ask the address of certain
manufacturers, or where specified articles are to be had,
also those having goods for sale, or who want to find
partners, should send with their communications an
amount sufficient to cover the cost of publication under
thehead of ‘ Business and Personal,” which 18 specially
devoted to such enquiries.
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[OFFICIALL.]
Index of Inventions

FOR WHICH
Lotters Patent of the United States

WERE GRANTED IN THE WEEK ENDING
April 98, 1874,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents. ]

Aflr compresgor, W. H. Fauntleroy ... 150,312
Alarm and indicator, B. Howard...
Alarm, carding machine, F. Wugner..
Alarm, till, M. L. MoOrgan......cceeeeveee
Annunciator, selt-closing, E. Axthelm.
Ash leach, J. Woolridge.... .
Bale tle, A. B. Hagaman...
Bale tle, cotton, J. H. Lane..
Bell, door, J. P. Connell.
Bill file, J. D. Geesaman..
Billiard table top, W. G. Morse......
Bleaching, etc., apparatus, D, Asbury.
Boats, detaching, W. R. Douglas.......
Boliler, domestic, E. B. Beaumont....
Boller tubes, cleaning, W. H. Waldron

.. 150,179
. 150,274
. 150,214
150,238
. 150,246
150,189
150,148
. 150,181
. 150,218
150,231
. 150,222
. 150,205

Boots, lasting, F. D. Ballou.......cceuuuee . 150,128
Boot soles, finishing edges of, J. W. Dodge....... 150,305
Boring tool, metal, A. H. Siegfried...... . 150,197

Bottle, self-corking, H. & T. Miller....
Bottles. apparatus for fllling, J. Matthews.
Bottle, lock extractor for, F. De Gress.
Box covers, fastening for, E. E. Page
Rridge, F. E. Jo8el...cccveeernniennnnnnss
Bridge, iron truss, Hammond & Abbott..
Bridge, iron truss, Hammond & Abbott..
Bridge, iron trues, Hammond & Abbott
Brush, soot, C. Kacserowsky.......
Buckle, F. Helles.....
Buckle, J. Spruce...
Buckle, J. Spruce .
Buekle for driving belts, E. B. Schnabel......... .
Bung, W. Webster..... .

Buoy and safe, life, O. C Beld 150,189
Canal and rallroad combination lock,T.L.Rosser 150,258
Can for o1l, etc., Wilson & Blye. . 150,212
Can for paint, etc., C. Meyer.... . 150,342
Can for paint, etc .. C. Moser.. . 150,347
Can, milk, J. C. Milligan (r). 5,850
Can, milk, J. C. Milligan (r).. 5,851
Can, mi'k, L. A. Sunderland.. .eo 150,204
Can, oil, W. Kelley .. 150,165
Candle holder, C. N. Cadwaliader . 150,288
Car axle, rallway, C. E. B. Hayes .. 150,156
Car bufter, £. W. Barker .o 150,125
Car bumper, R. Lloyd. . 150.249
Carcoupling, J. Enos ... . 150,309

. 150,345
. 150,173
... 150,299
. 150,185
. 150,827
... 150,151
... 150,152
.. 150,158
... 150,164
. 150,239

150,368
. 150,3¢9
150,259
150,379

Car coupling,D. A. Flumerfelt... 150,314
Car coupling, J. Hildebrand...... . 150,158
Car coupling, J. A. B. Patterson. . 150,254
Car coupling, G. P.Spooner...... . 150,367

. 150,870
. 150,146
... 150,188
. 150,192
150,208
. 150,381
. 150,257
150,215
.00 150,184

. 150,176
150,351
. 150,182
. 150,871
. 150,211
. 150,251
150,154

Car coupling, Stevens & Cave...
Car propeller, street, H. Fowler
Car starter, Ransom & Doyle.......
Car ventilator or screen, I. A. Salmon...
Car window, sash holder,R. L. Walker...
Cars, ctc., propulsion of, R. N. Wetherill..
Carpet stretcher, W. W. Potts...
Carriage, child’s, J. H. Wygart.
Carrfage shaft, L. Chesley........ .
Carriages, hold back for, C. A. Messenger..
Carriages, jump seat for,J. J. Quinn...
Caster, J. E. Buckingham.............
Chatr, folding rocking, A. W. Stewart..
Chimney top, J. L. WillsoD..eee.uus
Clothes hanger, R. McCoy...
Cock, self-closing, C. Harrison......
Coffins, zinc molding for, G.S. Eaton.
Cooking apparatus, G. W. Root..
Corn cutter, green, H. B. Kelley..
Corn, etc., preserving green, D. G. Thompson
Corn sheller, A. Sherwood......
Corset, T. S. Gilbert.............
Curtain fixture, P. W. Pmllips .
Cut.off, variable, G. B. Massey..
Cutlery, table, H. C. Wilcox......
Door check, Newell and Schroeder...
Dredging bucket, T. Symonds..
Dredging bucket, T. Symonds..
Drill tooth attachment,J. F. Keller...............

... 150,283

. 150,191
150,244
.. 150,875
150,365
. 150,149
. 5858
. 150,336
. 150,382
150,348
. 150,372
150,378
150,328

Engine governor, W. L. Collamore... 150,298
Engine governor, E. A. Sutcliffe 150,266
Engine,locomotive steam, W. N. Hutchlnson 150,252
Engine, rotary, C. H. Palmer. 150,350

.. 150,356

150,148
150,187

5852

5,858
... 150,508
.. 150,201
. 150,349
. 150,360
. 150,188
. 150,320
150,880
. 150,127
150,122
150,358
150,248
150,236
150,282
150,381
150,340
150,198
. 150,355
150,144
150,857
150,196
150,319
150,287
150,286
150,224
150,200
150,265
150,385
150,155
. 150,138
. 150,121
150 306
150,161
150,190
. 150,376
150,304
150,255
150,206

5,847
150,282

Engine, traction, F. H. Richards
Fan, automatic, W. Fay........
Faucet bush, G. 8. Collfs......
Felted fabric, J. E. Pollard (r)....
Felted fabric machine, J. E. Pollard (r)..
Fence, portable, F. Elliott
Fire arm, breech loading, E. T. Starr.
Fire arms, lock for, A. Nudd
Fire extinguisher, J. C. Schweizer.
Fish for food, menhaden, G. K.Osborn.
Flower stand, G. Hills...
Fiue cleaner, M. E. Weller..
Fruit dryer, H. E. Bidwell.....
Furnace, heating and puddling,
Furnace grate bearing bar, G. D. Put.x.am .
Furnace. stcel-melting, A. C. Lewis..
Furnace, hot air, B. Gommenginger..
Gate, farm, E. L. Brooks...... .
Grain drill, J. H. Landls...
Grain dnill, D.E. McSherry..
Graining tool, J. N. Smith...
Guitar, G. D. Reed..
Halr switch stock twlster 8. H Flagg..
Hammer, nail, B. F. Roberts....
Harvester, corn, A. J. Shunk.
Harvester cutter, O. A. Hillman
Harvesterrake, J. Graybill........
Hatchway, self-closing, J. Carhartt.
Hay loader, C. O.Benton
Heat regulator for houses, Sprague & Osgood.
Heater, feed water, D. Sullivan..............
Heaters, water, A. Marriott.........
Heater, steam, C. Hart
Heating drum, Catlin & Harmon..
Hoboy horse, Anderson & Foss.
Hoop shaver, J. Douglass.....
Horse collar, C. F. H. Huft..
Horse power, J. Rice....
Hose and sprinkler, E. Tomlinson
Hose, hydrauiic,T. A. Dodge....
Hose patch, O. E. Philllps.
Hydrant,J. T. Davis
Infant’s creeping robe, M.M. Cashman (r)
Kiln, brick, A. W. Duty.....
Knife sharpener, H. P. Brooks.......cceceeeee

Knitting machine, E. P.Curtiss.........
Lamp prop,hanging. Cady & Gregory..
Lathe attachment, Willlams & Worrall..
Leather rotary cutter, J. M. Caller....
Leather, dubbing for, E. F. Dieterichs....
Link motion starting bar, F. Wellington..
Liquors, preserving, J. Clark.....
Lock case cap plates, B. Erbe (r)..
Lock,seal,J. H. Oliver.............
Loom let-off, J. M. Linscott......
Loom pattern chain, V.Jaggl..
Loom shuttle, C. A. HoOper..........
Loom shuttle, I.F. Maynard.. cesstcienssasasaaesss 150,174
Lubricating compound, D.A. Brsdtord. . .. 150,128
Match sticks, making, K. H. Schifer........c.e....

Mattress, sofa bed, Close & SchoenecK.....ccceeeeee

Measure, graduated, A. M. Osmun...
Mechanical movement, J. Pencille..
Medical compound, W. N. Brewster..
Meter fluild, E. Miller...............
Mitering machine, Bernstein et al.
Mitten, Clute & Durfee........
Mitten, J. L. & J. H. Whitten..
Molding composition, A. Schmidt.
Mop wringer, J. F. White....
Music stand and walking cane, A. Iske..
Nalls out of kegs, taking, W. H. Demoss
Needle setter, H. H. V. Lilley....
Nut lock, D. Z. Lantz..
Nut lock, C. C. Shelby..
Ore dressing apparatus, J. Scrimgeour.
Organ, reed, T. H. Pollock....
Oven, baker’s A. Crumbfe...
Paint vessel and package, J. W. Mssury.
Paper box, T. B. De Forest.
Paper box, F. W. Smith (r)...
Paper engines, bed plate for, W. B. Fowler.
Peat machine, D. Aikan...
Peg cutter, W. C. Hilker.
Percolator, L. Dursse......
Photographic reflector, Christman & Wlnter..
Plcture frame hanger, Dobbs & Brayton..
Picture holder, E. L.Sherman.......
Pitcher, ice, J. B. Cox........
Pipe elbow blank, G. Lupton..
Pipe tongs, J. R. Brown...
Pipe core cement, A. Leverty.
Pistol handle, F. De Gress......
Plant sprinkler, Scollay & Taylor..
Planter, hand corn, I. 8. COry...ccceceuees
Planter and fertilizer, seed, L. B. Smith..
Plow, M. D. Walsh.......... sesvesscss
Plows, moldboard for, I. T. Dyer ..
Plumbago, etc., pulverizing, R. Anderson.
Pocket book, G. Jasmagy..
Pot, coffee, R. B.Lamb...
Pot, cofiee, W. P. 8t. John
Press, brick, T. Cook.......
Press, cotton and hay, W. W. Inman.

. 150,268

5,855
150,147
. 150272
. 150,318
. 150,307
. 150,185

Press, hay and cotton, Findley & Craig. 150,313
Proflling machine, E. G. Parkhurst... . 150,253
Pulley, stop, J. Pollftt....ccevneeenncennncanns )

Pump, J. Horsley
Pump, air compressing, Goehring et al..
Purifier, middlings, J. K. Gardner.....
Purifier, middlings, Hunter & Whitmore...
Quicksilver from sulphur, J. P. S{eveking..
Ralilroad rails, pile for, E. D. Lyon, Jr.....
Rallroad signal, electric. J. M. Goodwin..
Rake and tedder, Farrand et al.......
Rake, horse hay, S. AlleD............ .
Regulator for fluids, pressure, Young et al......
Rolling machine, metal, M. H. Brooksbank..
Safe, milk, H. Babcock.....cevveneerennnnnns
Sash balance, W. D. Goodnow..
Sash fastener, B. Almonte......
Saw set, W. A. Hearn........
Saws, tempering, W. Clemsen........

Sawing machine, stave, B. D. Whltney (r).
Scraper, road, W. D. Mayfeld........
Screw cutting die, J. B.Doollttie...
Screw for imparting motion, D. N. B. Cofin, Jr..
Screw-forming machine, P. H. Howell........
Screw, molder’s drawing, D. N. Codding........ 150,291
Screw tap, C. H. Morgan........... . 150,346
Seaming machine, G. Lupton.. . 150,169

150,188
oee 150,241

Separator, clover, D. Whiting.. 150,210
Sewing machine castor,J. H. Strong.. . 150,264
Sewing machine motor, W. Fay.......... . 150,141

. 150,142
... 150,261
. 150,171

Sewing machine motor and fan, W. Fay..
Shaft coupling, E. G. Shortt.......
Sheet metal elbow former, G. Lupton..
Sifter, ash, M. P. Nichols....
Skirt elevator, C. R. Blackwood...
Slate cutting machine, C. T. Bonsall
Slate frame, H. V. Farles.....

Sled, 1. N. Foster 150,145
Soda water fountain, etc., F. W. Wiesebrock (r) 5,857
Soldering iron heater, G. H. Perkins............... 150,352

. 150,281

Soldering irons, tool for dressing. A. Brengle..
Spike puller, A. F. Jaczson...
Spooling machines, guide for, L.

Spring clip plate, N. C. Dean......eceuees 150,297
Square attachment, C. H. McKee. 150,339
Stamping fabrics, J. McNaught.ccceeeveenececaenns 150,175

Stone, artificial, etc., T. Millen..... 50,177, 150,178
Stove, base burning, Waterhouse ¢ al............ 150,208
Stove, heating, P. D. Beckwith.. vee 150,277
Stove pipe joint, P. Willging... . 150,388
syringes, cap for glass, P. F. Slavin... .. 150,262
Table, folding, S. P. Babcock..... ... 150,220
Table, folding, Lambie & Munde. 150,320
Thill coupling, Delano & Reiner. 150,30

cessesee

Ticket clasp, E. M. Mitchell. 150,250
Tobacco hanger, C. Hooper...... . 150,159
Toy pistols, arrow fer, C. B. Stephens.. . 150,203

Truss, B. Sherwood (r).
Tube-welding mandrel, 8. P. M Tasker..
Turning tool, metal, E. B. Beach.......
Type-settingregulator, J. M. Farnham.
Valve motion, N. Wright.... .
Valve plug, E. Miller........
Vehicle axle sand band, S. E. Seeley.....ccceee... 150,362
Vehicle dash board, W.T. Mersereau............. 150,341
Vehicle spring equalizer, Barb & Neft. . 150,124
Vehicle top joint, F. A, Bradley........ . 150,280

Ventilator or screen, car, I. A. Salmon. 150,192
Vise, E. L. Morris....... . 150,180
‘Wagon hound, J. Wagner.. 150,267
‘Washboard, A. Frike.. cessccceees 150,815

Washstand and sink, E. 8. Colton. - 150,138
‘Washing machine, J. King.........
‘Washing machine, C. D. Routzahn.
Way, elevated, B. B. Choate.....
Wedge for tool handles, J. Yerkes.
Welding links, die for, J. B. Baugh..
‘Well tube, Sandbach & Defrees

Wheel fastener, J. F. Pray....... 150,187
‘Whifletree coupling, Beach & Rogers 150,126
Whiffletree hook, 5. H. Jones. 150,326

Whip socket, A. BeSrl8..cccveeeccecccccorescresens. 160,198

Willow peeler, U. 8. Wolf.....cceceeennnss
‘Winding machine, quill, W. P. Uhlinger
Windmill, Baker & Snashall.
Window frame, A. C. Jenkins .
‘Window sash frame, E. J. Stearn
Wood grinder, C. W. Weld...... evecsses
‘Wrench, F. L. Delfer
Yoke, neck, H. Latshaw...

APPLICATION FOR EXTENSION.,
Applications have been dulyfiled and are now pending
fortheextension of thefollowing Letters Patent. Hear-
ings upon the respective applications are appointed for
the days hereinafter mentioned:
29,490.-GRAIN AND APPLE MILL.~C.B.Hutchinson. July 22.

EXTENSIONS GRANTED.
28,105.—FRUIT BaskeT.—J. K. Park.
28,122.—Ho1sT MACHINERY.—R. A. Wilder.
28,130.—BAKER’S OVEN.—D. McKenzie.
28,188.—KNITTING MACHINE.—E. Tiflany.

DISCLAIMER.

28,183.—KNITTING MACHINE.—E. Tiffany.

DESIGNS PATENTED.
1,394 to 7,896.—CArRPETS.—H. 8. Kerr, Philadelphia, Pa,
1,397 and 7,398.—COFFIN PLATEsS.—W. Parkin, Taunton,
Mass.
7,399 to 7,402.—CARPETS.—C. A. Righter,Philadelphia,Pa.
7,408.—BILL FILE PLATE.—F. R. Seldenstlcker, Meriden,
Conn.
17,404.—PEN RaCK STANDARD.—F. R.Seidensticker, Meri-
den, Conn.
1,405.—DooR HiNaE.—E. J. Steele, New Haven, Conn.
7,406 and 7,401.—RUcHES.—A.A.Rockwell,New York city.
1,408.—STOVE.—W. A. Spicer, Providence, R. 1.
(,409.—BoTTLE STOPPER.—R. D. Young, Brooklyn, N. Y.
1,410.—TEA SET.—H. G. Reed, Taunton, Mass.

TRADE MARKS REGISTERED.
1,787.—PALE ALE.—Bass & Co., Burton, England.
1,738.—NEEDLES, ETC.—Cooley et al., New York city.
1,789.—GRAIN Baas,—E. Detrick, San Francisco, Cal.
1,740.—ToBACCO.—Frishmuth & Co., Philadelphia, Pa.
1,741.—01L FINIsH.—B. R. Helsler, Wilmington, Del.
1,742, —LARD.—V. W. Macfarlane & Co., New York eity.
1,748.—BuTTON8.—N. C. Newel], Springfield, Mass.
1,744.—HAIR RESTORATIVE.—L. & Ph. Prass, N. Y.city.
1,745.—8Aws.—E. C. Atkins & Co., Indianapolis, Ind.
1,746.—BURTON ALE.—Bass & Co., Burton, England.
1,747.—8ToUT OR PORTER.—Bass & Co., Burton, England.
1,748.—CARBOLIC S0AP.—J.Buchan & Co.,New York city.
1,7499.—FUMIGATING WAFER.—Colgate & Co., N. Y. city.
1,7:0.—WaIsKY.—~Dunville & Co., Belfast, Ireland, and

New York city.

1,751.—HaMs, ETC.—P. T. George & Co., Baltimore, Md.

1,752 and 1,753.—PLows.—Higganum Manufacturing Co.
Higganum, Conn.

1,754 and 1,755.—CoTTON BATTING.—F. R. Josselyn, New
York city.

1,756.—CoTTON WARP.—F. R. Josselyn, New York city.

1,757.—CoTTON BATTING.—F.R.Jo8selyn, New York city.

1,758.—CoTTON WARP.—F. R. Josselyn, New York city.

1,759.—IRON CooxING UTENSIL.—St.Louis Stamping Co.,
8t. Louis, Mo.

SCHEDULE OF PATENT FEES,
Oneach Caveat.cccccecceeennnse
On each Trade Mark............
On filing each application for a Patent (17 years). 815
On {ssuing each original Patent............
On appesal to Examiners-in-Chief....
On appeal to Commissioner of Patents..
On application for Reissue......ccceueeeee
On application for Extension of Patent.
Ongranting the Extension.
On fling & Disclaimer.......... .
On an application for Design (3§ years)
Onapplication for Design (7 years)
On spplication for Design (14 years)...cceccceeeee.... 830

CANADIAN PATENTS.

LIsT OF PATENTS GRANTED IN CANADA,
APRIL 29 to Mav 1, 1874.

8,377.—J.Goodwin, Lennoxville, Sherbrooke county,P.Q.
Improvements on invalids’ bedsteads, called “Good-
win’s Invalid Bedstead.” April 29, 1874,

3,378.—J.Goodwin,Lennoxville, Sherbrooke county,P.Q.
Improvements on churns, called““Goodwin’s Improved
Rotary Reversible Churn.” April 28, 1874.

8,379.—E. Baines, Toronto, York county, Ont. Improve-
ments on valve motion for steam hammers, called
*Baines’ Improved Valve Motion for Steam Ham-
mers.” April 30, 1274.

8,380.—D. Judd, Hinsdale, Cattaraugus county, N. T.
Improvements on a machine for excavating earth,
called “Judd’s Rotary Excavator.” April 80, 1874.

8,381.—J. 8. Garner, Galena, Jo Daviess county, Ill. Im-
provements on washboards, called “Garner’sImproved
‘Washboard.” April 80, 1874.

8,382.—J. Sanderson, Jr., Lindsay, Victoria county, Ont.
Improvements on washing machines, called ‘“Sander-
son’s Washer.” April 30,1874,

8,883.—T. Fetherston, Fitzroy, Carleton county. Im-
provements on window bjgnds, called “‘Fetherston’s
Window Blind.” April 80, 1874.

8,384.—Willlam Gowen, Wausau, Marathon county, Wis.
Improvement on table castors, called “Gowan’s Table
Castor.” April 80, 1874.

8,385.—J. Oliver, South Bend, St. Joseph county, Ind.
Improvements in plows, called * Oliver’s Chilled
Plow.” April 80, 1874.

8,386.—J. Wood and R. Wood, Leith, Scotland. Im-
provements on apparatus for straining pulp, called
“Wood’s Palpitating Pulp Machine.” April 80,1874,

8,387.—H. M. Baker, W. F. Stone, and J. H. Vermilya,
‘Washington, U. 8. Extenrion of No. 3,034 for “Hun-
ter’s Sewing Machine.” April 30, 1874.

8,388.—D.F.Jones, Gunanogue, Leeds county, assignee
of J. L. Shaw, Grand Rapids, Kent county, Mich. Im-
provement on shovel handles, called ‘“Jones’ Shovel
Handle.” April0,1874.

8,389.—I. A. Kley, Chicago, Cook county, Ill,, U. 8. Im-
provements on chemical fire extinguishers, called
“The Improved Babcock Fire Extinguisher. * April 80,
1574,

8,390.—P. Mallaby, Weston, York county, Ont. Improve-
ments in cultivators, called ‘“Mallaby’s Improved Cul-
tivator.” April 80,1874,

8,391.—P. K. Dederick, Albany, Albany county, N. Y.
Improvements on hay presses,called*P.K. Dederick’s
Perpetual Baling Press.”” May 1,1874.

3,382.—A. Swingle and F. A. Huntington,San Francisco,
Cal. Improvement on fire arms, called “Swingle &
Huntington’s Improved Fire Arm.” May1,1874.

8,308.—T. H. Cobley, Turin, 1taly. Improvements on

and other sulphuretted copper ores which contain
iron, called “Cobley’s Improved Process for Treating
Copper Pyrites, Copper Blendes, and other Sulphuret-
ted Copper Ores which contaiu Iron.” May 1,1874.

3,3%.—D. W. Dake, Beloit, Reck county, Wis. Improve-
ment on a machine for working butter, called “Dake’s
Victoria Butter Worker.” May 1,1874.

8,395.—D. W. Dake, Beloit, Rock county, Wis. Imbprove-
ments on a prccess for preparing a coloring matter
for,butter,called “ Dake’s None-Such Butter Coloring.”
May 1, 1874,

3,396.—J. T. Fewkes, Philadelphia, Philadelphia county,
Pa. Improvements on anchors, called “Fewke's Reli-

¢ ance Anchor.” May1l,1874.

8,397.—H. Whiteside, Jr., Ottawa, Carleton county, Ont.
Improvements on spring beds, being an improvement
on Whiteside’s patent spring bed, called “Whiteside's
Improved Folding Bed.” May 1, 1874.

8,398.—L.W. Boynton, Hartford, Hartford county,Conn.,
U.8. Extension of a New Brunswick patent for“An
Improved Machine for Pointing and Counting Skew
ers.” May 1, 1674,

Advertisements,

Back Page = = = = = « =« $1.00 a line,
1nside Page= = = = =« =« = 75 centsa line.

Engravings may head advertisements at the same rate per
line, by measurement, asthe letter press. Advertisements
must be received at pubdlication office as early as Friday
morning to appear in next tssue.

I

HAVE A FULL AND CORRECT LIST
of the Hardware, Stove and Gun trade of the United
Srates. Firmsin this hine, wlshlnﬁ to advertise by CIR-
CULAR, can have the same, promptly addressed on vvry
reasonable terms, by applgss%to L. f Office
of the American Artisan, roadway, New York

IMPROVEMENT IN WATER COLORS—

For Artists, Amateurs,Archit
For particulnrs, chitects,and Draxghtsmen.

1nalled free. . T. RA
106 & 108 Fulton Street, New York
METALS Scotch and American Pig
Iron,Bar Iron,Steel.Co .
Tin, Lead, Spelter, &c. SAM'L B. LEACH, 93 Liberty st.
| Prize Picturesentfree! An
The TOl] Gate . lnqenlous e ! 50 objects to

find! Address, with stamp, E. C. ABBEY, Buffa, o,N.Y

STEAW[ ENGINES FOR SALE,

10x30 Hoﬂzontal—Davis'anvcs—Automatlc Cut.Off.
9x9 Vertical 0. with Governor.
8x15 Horizontal Slldn Valves do. do.
7x7 Veriical—Davis’ Valves do. do.
X9 do Tallant’s ¢ 0 do.
6x6 Osclllutor—SlIde Valve do. do
D. P. DAVIS, 46 Cortlandt 8t.,

send for deacrlptlve ¢ircular & samples,
AYNOLDS & CO

N. Y.

BANKRUPT SALE OF STEAM ENGINES.

}—}g in. b y 86 m Plnin Sllds Valve Enslne
1:10 “wooee 20 “ “

116 ¢ ¢ 32 s Bider Cut off En
112+« 8§« ‘me
1—12¢ ¢ Q4 . a“ 2.

6— 44 « 6« Full Vertlcnl “

6— 6 ¢ 6 g “

510 ¢ ¢ 12 s “ i@

112 % 146 “ “

Also, 4-5 ft. Planers,
23 » EnPlue Lnthes

The above are all new, and will be sold cheap for cash.

H. B. ELOW Assignee, New Haven, Conn.

ANUFACTURERS and Capitalists will

find it to theirinterest to investigate a new inven-
tion of Permnnent and increasing value, an article
needed {n every family. Address M. G., care J. H.
GATES, Clevelana, .

OMPOUND ENGINES. Translated from
the French of A. Mallet, with {llnstrations. 18mo.,
goa’rdn 50c. Forming No. "10 Van Nostrand’s Science
eries.
Also in the same Series
A TREATISE ON THE (,OMPOU\ID ENGINE. By
John Turnbul] Jr. 18mo., boards.
VAN NOSTRAND PUBLISHEB

23 Murray St. and 27 Warren St., New York.
*.* Copies sent free by malil on receipt of price.

Last ghance
AN EASY FORTONE !

—_——

Fifth and Last Gift Concert

IN AID OF THE

Public Library of Kentucky.

JULY 31st, 1874.

LIST OF GIFTS,
One Grand Cash Gift.. reerensess. $250,000
One Grand Cash Gift .. 100,000
One Grand Cash Gift . 75,000
One Grand Cash Gift. 50,000
One Grand Cash Gitt... 25,000
5 Cash Gifts, 820,000 each,.. 100,000
10 Cash Gifts, 10.000 each.... 150,000
15 Cash Gifts, 10,000 each.... 140,000
20 Cash Gifts, 5,000 each.... 100,000
23 Cash Gifts, 4,000 each.... 100,000
30 Cash Gifts. 3,000 each.... 90,000
50 Cash Gifts, 2,000 each.. 100,000
100 Cash Gifts, 1,000 each...100,000
240 Cash Gitts, 500 each... 120.000
300 Cash Gifts, 100 each... 50,000
19,000 Cash Gifts, 50 each....950.000

GrandTotal,20,000 Gifts,all cash,2,500,000
PRICE OF TICKETS.

Whole Tickets $50 00
Halves 25 00
Tenths, or each Coupon 5 00
11 Whole Tickets for . . 50 000
22 1-2 Ticketsfor . . . . 1,000 00

For Tickets or information,
Address

THO. E. BRAMLETTE,
Agent and Manager.

processes for tres ting copper pyrites, copper blend

© 1874 SCIENTIFIC AMERICAN, INC.

Public Library Building, Louisville Ky.
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Srienfific wmevican,

HINGLEAND BARREL MACHINERY.—

349

P. BLAISDELL & CO,,

B

IRD’S

. ,

FIR PRACTICAL MEN

2’]! new, revised and enlarged Catalogue of PRACTI-
CAL AND SCIENTIFIC BOOKS—% pages, 8vo.—will be
sent, free of postage, to any one who wil) favor me with

his addr
HENRY CAREY BAIRD,

INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphia.

HE CHAMPION SILVERSTEEL
SPRING MATTRESS, now greatly improved, has
been before the public forseveral years, and continues
to occupy tits unrivalled position in the trade, as the
BESI' BED ever produced. It presents the rich and
elegant appearance of sllver, and is the softest, easiest,
cheapest, and most durable Spring Bed In market.
Wholly composed of tenaclous tempered steel ngrmﬁs.
g0 united that the pressure i8 equa:ly distributed. 8-
sily Iitted, curned, or rolled up. Both sides alitke. No
frame, no wooden slats,no tow stuffing, no straps. May
be used on floor without bedstead. No under bed re-
gdnlred. Needs only balf the thickness cf bair mattiress.
ore springs for your money in this bed than in any
other. Unequalled for hotels., Any sizes maae to or-
der, Send for pictorial circular. Retail {)rlce of double
bed, $13. Shipped, bv. single bed or quantity, to all gnrts
of the world. Liberal dlscount to the trade, S0
leading dealers 1n _all parts of the country.
Phelps, Doremus & Corbett, J. T. Allen Co., New
York, Gould & Co., Pniladelphia, Pa., Gllbert & Sons,
Norwien, Conn, Bowditch & Co., New Haven, Cenn., aad
meny others. 'CHAMPION SPRING MATTRESS CO.,
Makers, 246 Canal St., near Broadway, New York.

WEAVER’S
COMBINED CIRCULAR &
SCROLL SAWING. BOR-
ING,PLANING.AND SUR-
FACE MOULDING MA-
CHINES.

They can be driven by hand,
wheb other motive power is
not avallable. Hundreds are
being operated so. Manufac-
tured at the “ GREENWICH
MACHINE WORKSB.” Green-
e wich, Washington Co.,N.Y.

UERK'S WATCHMAN’S TIME DE
TECTOR.—Important for al. large (orporationa
and Msnufscturing concems—c&Plole of controlling
with the utmost accuracy the motion of a watchman or
atrolman, as the same reaches different stations of his
at. Send for a Circuler, J. E. BUERK,
. 0. Box 1,057 Boston, Mass.
N. B.~This detector is covered by two U. 8. Patents
Parties using or selling these instruments without au.
tharite from e will be dealt with according to 1aw.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebprated Greene Variable Cut-Off Engine ; Lowe's
Patent Tubularand Flue Bollers ; Plain 8lide Valve Sta-
tienary, Holsting,and Portable Engines. Boflers of all
kinds. Steam Pumps, Mill Gearing, Shafting, &c. ; 8ilk,
Tow, Oakum, Bgfgin , Rope, Flax,and Hem| Mnch'inery.
Agents forthe New Haven Manufacturing Co.’s Machin-

1sts’ Tools; for Judson’s Governors and Stop-Valves:
Sturtevant Blowers; and Differential Pulley-Blocks.
WAREROOMS, 10 A 8T., NEW YORK,

BARCLAY
WORKS. PATKRSON. NEW JERSEY

PATIENT

OLD ROLLED
” SHAFTING.

The fact that this shafting has T per cent greatex
strength, a finer finish,andis truer to gage,than any othe:
in use, renders it undoubtedly the most economical. We
arealso the sole manufacturers of the CELEBRATED LOL-
LINS PAT. COUPLING, 8nd furnish Pulleys, Bangers,etc.
of the most approved styles. Pricelists malled on ag)pu-
oation to JONES & LAUGHLIN!

Try street, 24 and 8d averues, Pittsburgh, Fa.
. Canal st., Chicago.
tocks of this Shafting in store and for sale by
R, DANA & FITZ. Boston, Mass.
& CO., 121 Chambers street, N. X.
IALING. Milwaukee, Wis.

PIERCE & WH
9 BSAFETY HOISTING
OTIS’ Machinery.
N0. 348 BROADWAY THE Yofk. C0~

( ; LASS OULDS for Fruit Jars, Lamlgs,
Bottles, Ink Stands,etc.,made bv H.BROOKE,
ltsh Kf." CoR.

'HITE AND CRNTERSTS.,, N.Y. Forany
new in glass you will require a mould (o 1die).
}!gi PARTICULAR ATTENTION paid to MOULDS for

I NTORS. Send model or drawing; inclose stamp.

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard and prittle substances to
anyrequired sfze, Aleo, any kind of
STONE for RoADs and for CONORETE, &c.
Address BLAKE CRUSHER CO.,

New Haven, Conn.

EXT JULY, A WELL KNOWN FIRM
of Engineers and Machinery Agents, with large
connections at home and abroad, will open a ground-
floor Warehouse, having windows fronting Queen Vic-
toria Street and Cannon Street, City, London, England.
Thefirm 18 prepared to accept the agency for special
machinery,tools, etc., and to exhihit a choice selection
of these and of working models. Advertizers’travelers
canvass Great Britain and the whole of Europe. For
terms, apply to W. P, Box T3 New York City.

AGE’S Water FlameCoal Lime Kiln,with
coal or wood. No 1 Soft White Lime or Cement
with use of water. C.D.PAGE,Patentee,Rochester,N.Y

Improved Law’s Patent shiax}e and Headin,
Brsyineic: shd bt 1 e Lo, St o
o
Tarners, &o. Addréss TREVORS Co.
per day at home. Terms Free. Address

$5 2 $20 GEo. STINSON & Co., Portland, Maine.

ORTABLE STEAM ENGINES, COMBIN-
ing the maximum of efficiency, durability and econ-
Jmy, with the minimum of weight and price. They are
widely and favorsbly ksown, morethan 1,0 0be1n51n
186. All warranted satisfactory or no sale. Descriptive
sirculars sent on lpd)llmtlon. Address
THE J. C. HOADLEY CO, Lawrenoe. Mass.

RON BRIDGES—CLARKE, REEVES & Co.,
PHENIXVILLE BRIDGE WORKS. Office, 410 Wal-
nat Street, Philadelphia, Pa.

Specialties—Accurate Workmanship—Phenix columns
—Use of double refined iron. No welds. All work
done on the premises, from ore to finished bridges.
Illustrated Album matled on receipt of 7 cents.

Machinery

‘Wood and Iren Working of eve: klnd’. Leather and
Rubber Belting, Emery eels, Babbitt Metal, &c.

Sturtevant Blowers.

Of every size ana description. constantiy on aand.

Cold Rolled Shafting.

Best and most perfect Shafting ever made, constantly
on hand in large quantities, shed in any lengths up
toAft. Also, Pat. Couplin]g and Self-oiling adjustable
Bnnlgen,pulleys etc. GEORGE PLACE & o

21 Chambers Btreet, & 103 Reade Street, New York.

Niagara Steam Pump.
CHAS, B. HARDICK,
28 Adams st., Brooklyn, N. Y.

AND SAW MILL—SELF-FEEDING.—

1 man do work of 8 men guaranteed. S8lit $-inch
timber with ease. Send for Circular,
L. B. COXE & CO., 197 WaterSt.,N. Y

THE JOHN HARDICK

Niagara Steam Pump.

HUBBARD & ALLER, Brooklyn, N.Y.

g Ma-
eading

o aners,
Lockport, N. Y.

BOILERS

AND PIPES

COVERED

With “ASBESTOS FELTING :” saves twenty-five per cent. in fuel. Send for circulars.

ASBESTOS FELTING COMPANY,

Nos. 816, 818, 320, and 322 Front Street, New York. (3 Asbestos in all quantities-andquelitias for sale. -

L]
DD AND IRON WORKING,
Specislties from new and improved patterns.
P"lnlng and- Matching Machioes. Rotary Bed, Panel
Buzz andDapiels Plapers. Saw Benches, Band Saws.
BUSS & BRADLEY, 59 Sudbury St.,Boston. Mass.

dd ell’ sllT IP 'y G I8 D. For the use
s Geo . e ul
o!lgm"’k.inu: n oc-)':l‘, gtone, lnw:zll. Ilustrated
fifty large plates, includingseveral exp'anatory card-
board models that can be readily put together, showing
the principles of construction in & new and novel man-
per. By Robert Riddell, author of “ H.nd Railing Sim-
plified,” “ The Carpenter and Jolner,” etc. 1 volame,
quarto, cloth. Price $5.
2 For sale by booksellers generally, or sent upon
receipt of the price.
CLAXTON, REMSEN & HAFFELFINGER
PUBLISREES, PHILADELPHIA, Pa.

$180 EACH WEEK to active AGENTS. Some-

thing new and reliable. Write at once.

COWGILL & CO., Kalamazoo, Michigan

MPROVED PENTAGRAPH—An invalua-
ble instrument for Enlarging or Diminishing 1o any
s1ze. Maps. Charts, Photographse, Designs and Pictures
of all kinds. Indispensabie to Teschers, Painters, Archi-
tects, and Engravers. Sent to any address uponreceipt
ot $3. 8end forcircular. JAMES FOSTER, Jr., & CO.,
Mapufacrurers,Cincinnati, 0. C. T. RAYNOLOS & CO.,
106 & 108 Fulton 8t ., N.&Y.. and 21 Lake 8t., Chicago, Ill.,

Agents. BLATTNER & ADAM, 220 North Fourth 8t.,
8t. Louis, Mo.

7 5 BALANCED SLIDE. VALVES—
Dawes’ & Holt’s Patents—are now working.
uaranteed the cheapest, best,and most permanent,and
to work as easy with steamm on as off and be tight; thus
operating all engines to which tueKiare applied with
the greatest economy. Apply to RAMSAY & CARTER,
Sole Manufacturers and_Agents in the United States,
Vulcan Steam Engine Worke, Baltimore, Md.: also

Bui'ders of Marine and Stationary Engines and Boilers,
Sugar machinery, ctc. etc.

The publishers of the SOIENTIFIC AMERICAN have
acted as solicitors of patents in the United States and
foreign countries fer morethan a quarter of a cen-
tury. More than FIFTY THOUSAND inventors have
availed themselves of their services. All patents se-
cured through this agencyreceiveaspecialnotice in the
SCIENTIFIOC AMERIOAN, which frequently attracts pur-
chasers for the patent.

Inventionsexamined,and advice as to patentability free

Patents obtained in the best manner, and with as lit-
tle delay as possible.

Caveats prepared from either model or drawings, and
filed in the Patent Office at short notice.

Special examinations as to the patentability of inven-
tions made, at the Patent Office, on receipt of model or
drawing and description; cost for this search and re-
port, $5.

Trade Marks.—The necessary papers for secu ng
protection to manufacturers and merchants in this
country and abroad are prepared at this office.

Design Patents, for protecting artists and designers
of any new ornamental work, are quickly and cheaply
obtained through this office.

Copyrights obtained.

Foreign Patents are solicited in all countries where
patent laws exist. Pamphlets, containing the cost and
full particulars, mailed on application.

Canada Patents.—Canada is one of the best countries
for patents. The cost depends upon the length of time
for which a patent 18 desired. Full particulars by mgil
on application.

‘We shall be happy to confer with inventors, examine
their models and drawings, and advise with them as to
obtalning patents without consultation fec. Every
kind of information pertaining to patents, at home or
abroad cheerfuily given.

Sead for pamphlet, 110 pages, containing laws and f
directions for obtaining patents. Address

MUNN & CO,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, N. Y,

BrANOE OFrFicE—Corner F and 7th Streets,

Washington, D. C.

GREAT BARGAIN.

ty of the Yale Iron Works, consisting of
ox;rehgxggg :: syhop 60x150 ft., Basement, two floors and
attic, with new engine and boller, Bh-ﬁtng. Tools. etc.
all in running order, suitable for msnntnctuﬂng Eb-
nes. Tools, &c. Also one Foundry Building 683tt.x150
t., with two Cupolas, crane, fiasks, scales, and every-
thih, complete for do. nﬁ 8 lnrse fron foundry business.
The bufldings are Brick.sltuated on the corners of Chspel
St., the business Street of the clt{. The buildings will
be sold separate or together, with or without the ma-
chinery. Also, large assorunent of engines and tools
rel?ly for delfvery. All things consi ered, this i8 a
chance of a lifetime for a most profitableinyestment.
New Haven, Conn. H. B. BIGELOW, Assignee.

R NN S Sl

WO00D WORKING MACHINERY.

For Planing Mi{lls, Car Shops, 8ash, Blind and Door Ma
kers, &c., &c. Send for Thustrated Catalogue and price

Ht. Factory, at Worcester, Mass. Salesroom, at 121
C hmbers & 103 Reade Sts., New York.

E. M. MAYO'S PAT. BOLT CUTTER,

t@Send for Illustrated Circular, Cincinnati, Ohio.
ICHARDSON, MER(AM & CO.

Manufacturers of the latest improved Patent Dan-
els’ and Woodworth Planing Machin
and molding, Tenoning, Mortising, Bo:
tical, and Circular Re-sawing Machines, Saw
Arbors, 8croll 8aws, Railway, Cut-off, and Rip-saw Ma-
chines, Spoke and Wood 'l‘u.mjl? Lathes, and various
other kinds of Wood-working Machinery. Catalogues
and price lists sent on application. Msnufactory, Wor-
cester, Mass, Warehouse 107 Liberty st. New York. 17

-~

REMOVAL,
L. & J, W. FEUCHT WANGER, Chemists and Manu-
facturers of Silicates, Soluble Glass, etc., have removed
to180 Fulton 8t., New York.

TRGING b
DROP PRESERS. fiaorows comy CO
OOD-WORKING MACHINEBRY GEN-
ardaon's Fatint Torriey Toaon Mahiaa crisnd Rloa
SO RRERET RUay & HiaNARDSON.

OR SALE—Four Engine Lathes, 86 inches
swing, gured in face plate— ne, 17i feet between

centers, with cross feed and v,earlng for screw cutiin
made by Wood, Light & Co., Worcester, Mass.—three, f‘
feet between centers, made by Hewes & Phillips, New-
Counter shafts and steady rests let

Worcester, Mass.,
Manufacturers of the Blaisdell Patent Upright Drills
and qther first-class Machinists’ Toole.
EW & IMPROVED PATTERNS.—MA-

CHINISTS' TOOLS—all sizes—at low prices.
. GOULD, 97t0118N.J. R. R. Ave., Newark, N. J.

Andrew’s Patents.
loleule:hw‘]!‘ﬂcﬂoenvg"m‘v':d.t.or Geared Holst~
Sl.fort'y' Store ﬁmtoﬂ. ;rcvent Accident, it

Rope, Belt, and Engine break.
Smeke-Burnin Sn!gty Ifollen.
Oscillating Engines, Double and Single, 1-3
lttn)- orse powe

e
fu y 11
g A A
“rﬁ, :nd. Gravel, Coal, Grain, etc., with-
All'}.l lnbgrl’nrlo. Durable, and Ecenemical.
or Circula

Ben M. D. ANDREWS & BRO,
414 Water Street, New York.

HE PRATT & WHITNEY CO., Hartford,

Conn,, are prepared to furnish, from their factory
direct, or through their agencies at 25 Park Place. New
York, 186 W. 2d 8t.. Cincinnati, O., and 258 So. Canal
8t. C'hlcago. 111,, Iron Working Machinery for machine
nnﬂrallway shops, sewing machbine and gun_ factories,
and for special gurpoaes, including drop and trip ham-
mers, blacksmith shears and Iron shop cranes of thor-
ough copstruction, with full equipment of the best
modern attachments. Enquiries for description and
prices are solicited.

TONE SAWING MACHINERY

Merriman’s Patent. Also, Hand and Steam

DERRICKS & TRAVELLERS,

THOMAS ROSS, Rutland, Vt.

RN G Ry
A MOLDING, MORTISING
TENONING & SHAPING
MACHINES;
BAND SAWS,
! SCROLL SAWS,

Planing & Matching

" MACHINES, &c.,
¥ For RAILROAD, CAR, and AGRI

OULTURAL SHOPS, &C.,
§@"Superior to 18 {n use.

J.A.FAY & CO.

CINCINNATI. Ohio.

NEW and 3d-HAND,.-
Send for Circular, Coas. PLACE

HMACHINERY, St tnze

1832. SCHENCK’S PATENT. 1871

WOODWORTH PLANERS

Re-S8awing Machines, Wood and Iron Working Mae
chinery, Engines, Bollers, etc. J O B. SCHENCK'S
BONS. Matteawan, N. Y. and 118 Liberty 8t., New York.

LL KINDS or IRON AND STEEL DROP

FORGINGS made to order. NEW ENGLAND
OTOR AND MOWER CO.. Danburv, Conn

ark, N. J.
with all the lathes. Used ab ut eighf{ months turnin
steel tubes of Illinois and 8t. Leuis Bridge, and in firs
claess condition. Weight about 7,000 1bs. each.

80, the superior Teeting Machine of the Illinois
and 8t. Louis Bridge Co. 1 & very accurate and reliable
machine; adapted to all forms of

tests, and of 100 tuns
scld for want of farther use. A 't
tts-

capacity.
J dﬁ% X. NICHOLS, Keystone Bridge Company,

burgh, Pa.
UM A Y Y Q' For cutting ousainesy
b’l' MY 4 ])I]‘ ;S Stencils,allsizes. Als
complete OUTFITS for Clothing
Stencils and Key Checks, with which young men are
making from tvﬁﬁm 8 dn;. 8end for catalogue and
samples to 8.M .SPENCER.117 Hanover 8t. .Boston Mess.

WHALEN TURBI No risks to 3
Pamphlet sent freg. SETH WHALEN, B'Aﬁmnpm.

Machines.

Of all styles and sizes, from 600 to 10,000 1bs. Universal
Plain, Index. Gear and Csm Cutting. Mill Grinders.
Mills made to order. Index Plates drilled. BRAINARD
MILLING MACHINE CO., 181 Milk 8t., Boston. Works
at Hyde Park,Mass.

EACH WEEK. Agents wanted ; particular
free. J. WORTH & CO. 8t. Louls, Mo

$7

PATENT PARALLEL

Machinist’s Vise,

MANUFAOTURED BY

HARRISBURG FOUN-

DRY AND MACHINE

COMPANY.
Harrisburg, Pa,
——

. ge“f:iffor Circular and

OODWORTH SURFACE PLANERS,

125. Planers and Matche . 8. C. HILLS,
51 Conrtl’indt street New York. e, $550 ’

IRON
Brams & G/IRDERS

HE Union Iron Mills, Pittsburgh, Pa.
The attention of Engineers and Architects is called

to our improved Wrought-iron Beams and Girders (pat
ented), in which the compound welds betwaen the stem
and flangeé, which have proved so objectionable in the
old mode of manutact , &re entirely avoided, we are
g:e%nred to furnish all sizes at terms as favorable as cap
obtained elsewhere. For descriptivelitho %h addrese
Carnegie. Kloman & Co, Union Iron Mills, Pittsburgh, Pa.

KT8

AR D T
Small Toels of all kinds: also GEAR WHEELS, parts
of MODELS, snd materials of all kinds. Cnsungl of

Small Lathes, Engines. Slide Rests. &c. Catalogues free.
GOODNOW & WIGHTMAN. 28 Cornhill, Bostf)‘llx. Mass.

OYD & CHASE, N.Y. City, the largest fac-

tory in the world for preparing Arkansas & Washita
Ol} Stone for Mechanical purposes. Send for Circular.

IHIIIIT:U WROUGHT

AINTER’'S MANUAL—House and sign
painting, graining, varnishing, polishing, kalsom-
fning, papering, lettering, staining, gilding, glazing, sil-
vering. glass staining. analysis of colors, harmony, con-
trast, &c. 30 cts. Book of Alphabets50. Book of Seroulls
and Ornaments, $1. Watchmaker and Jeweler’s Manual,
50. Tax\dermist’s Mapual, 50. Sosp-maker’s Manual, 25.
Guide to Aut borship,50. Lightning Calculator, 25. Em-
ployment Seeker’s Guide, 25. Of booksellers, or by mail.
JESSE HANKEY & CO., 119 Nassau 8t., New York.

OR LEGAL ADVICE CONCERNING
Infringements and Patents, consult R. B. McMAS-
TER, Counsellor at Law, 28 Park Row,New York. Coun-

sellor and Advocate in Paten‘tr(k.}aseu.
PIPE FELTING.

CH APEST, most DURABLE and eftective covering
known. Encased in Galvanized Iron, ready for imme-
diate n%pll%atlond No lkﬂsleddh:boE ':%otlllred. Can be
emoved and used again. en or ular,
remov VEGETABLE FELTING COMPANY,
13 Beekman St., New York.

Buy the * Greenfleld’ Planes.
the * Diamond” lrons,the “ Ham-
mered” Plow Bits, the Patent
¥ *¢ Concave” Ox Shoes. The dest
R cheapest. Address, for Cata-
e, GREENFIE TOOL

CO., Greenfield, Mass.

5 00 AGENTS WANTED. Samples sent free
M by mail. Twonew articles,saleable as fiour,
Address N. Hv WHITE, Newark, N. J. our
“A DVERTIRERE] Semd twenty-five cents to GO, P
T ROWELL & CO., 41 Park Royw, New York, l%r their

mphlet of one hundred pages, contalning lists of 3,000
newspapers, and estimates showing cost of advertising

" MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F'. C. BEAC
& CO., 263 Broadway, New York. Maykers of the ceF-
ebrated Tom Thumb and Miniature Telegraph Instru-

ments.
PATENT

Planing and Matching

and Molding Machines, Gray & Weod's Planers

Saw Arborl?md other -no’d working m;ohlm'lrs:u Folling

8. A. WOODS MACHINE co.,gsmbmy st., N, ¥.:
8end for Circulars, etc. 67 Sudbury at., Boston

ALUABLE PROPERTY AND WATER
Power for Manufacturing Purposes for Sale. The
Belvidere Manufacturing Co. will ofter at public sale,
on Friday, June 12, next, their property at Belvidere,
‘Warren Co., New Jersey. The buildings are almost new
and in good repair. Water power abundant and relfa-
Poi partiouisrs. sdaross THE BELVIDERS MAND.
Or DAT ulars, address -
FACTURING CO., Belvidere, N.J.

© 1874 SCIENTIFIC AMERICAN, INC.

‘Will out! Truth Triumphant! Agent

]]E old and young, male and female, make

more monev selling our Freneh and

American JEWELRY, BOOKS & GAMES, than at $ny

thing else. Greatest Inducements to Agents and pur-

chasers. Catalogues, Terms, and full particulars, sent
FREE to all. Address

P. 0. VICKERY, Augusta, Maine.
Established 1 858,

TRADE MARK PATENTED,

The best and cheapest Paint in the
world for Iron, Tin or Wood. For sale by
the Trade everywhere. PRINCE'S METALLIC
PAINT CO.., Manufacturers, 96 Cedar St., New York.

CAUTION,.—Purchasers and consumers are cau-
tioned against imitations of our METALLIC PAINT.
All genuine PRINCE'S METALLIC PAINT will
bear our name and trade mark on each and every
package. Send for a circular.

@ASH, Planing, and Lumber Factories can

add valuable article to sales, by Manufact’r and Me-

chanics Extension and Frult Ladders. Thonsands in

use. Rights very low. TURNER, 49 Nth.d st.,Phfla.,Pa.

LATHE & MORSE TOOL CO.,

‘Worcester, Mas?., Manufacturers of

MACHINISTS TOOLS

Lathes, Planers, Drills. &e., &c.

¢y Superior to any modifi-
w3 cation of the trip ham-
y>z Simple, Efficient,

2 and Cheap.

m| & Send for Circu-
‘R lars and price,

Address

[W. L. Chase & Co.,

93 & 9'7 Liberty St.,
New Yark
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Back Page = « =« = = = = §1.00nline.
Inside Page = = = = = = = 75cents a line.
Engravings may head advertisements at the same rate per
{ne, by measurement, as the letier press. Advertisements
must be rece ved at pudlicazion office as early as Fyiday
morning to appear in nezt {ssue.

ITTLE GIANT IRON CUTTER.

WEIGHT. CUTS. PRIOCE
No. 1 .....18 lhs. ..Xxlinch.. .ee 825,00
No. 2 ... o, xS e 75000
No 316 “ 4 75.00

They will cut all s of round, square, or flat iron,
without chenging the Enives. Will cut double the gize
of any otbes mach'ne which sells at same price. Both
jaws move ro that there {8 o jar when the iron {s cut.
MILLERS FALLS CO., 8 Beekman 8t., New York.

Universal Drill

A success,
more durable than any other.

SDANBURY

C. H. REID’S PATENT, AUGUST 12, 1878,

Heartlly endorsed by all using it. Stronger and
1ds drills from 0 to %, full

size, and will hold much larger by turning down shanks to %.
W_:==[s operated quickly and always easily; cannot clog.

= any way il
use, working perrectly.
returned if not satisfactory. F.A. H
Danbury, Ct

set, or in
et out of order, Hsas now been a year in constant
Ali are eold with full warrant, to be
ULL & CO.. Mlnnfaciurers,
Send for Illustrated Descriptive Circular.

B . *'—T"‘-l'; T
THREE PLY ROOF1NG,
In Use Ten Years.

A good article, weil recommended. and suitable for
efther rteep or flat roofs. Send for Circular and Ssm-
ples. MICA ROOFING CO ,73 Maiden Lane, New York,

SEND FOR
Circulars descriptive
of the
GOODENOUGH
Improved Horseshoe.
All fitted for use. Xo fires
required. Every Breeder, eve-

ry Farmer, every Horse Owner
18 own Farrier.

Box 3044, P. O.
New York.

OFFICES:

beth Street,

CHALFFER @ BUDENBERG, Magdeberg, Germany
Steam Gauges, ete. W.HEURRMARN, 4 CedarSt., N.¥

AIKEN’'S IMPROVED POCKET WRENCH

L@ght, S8trong, Durable. Sold by all hardware dealers.

McHatie Direct Steel Castings Co.

TEEL CASTINGS,
Solid and Homogeneous, gnaranteed to stand a Tensile
Strain ot 25Tons per 8quare Inch. An invaluable S8ub-
sutute forExpensive WROUGHT IRON FORGINGS
or for Iron Castings, where great streogth is required.
OFFICK—CoB. EVELINA AND LEVANT STRERTS, PHIL-
ADELPHLIA. g Send for Circular, Price List, &c.

Address JOHN A. ROEBLING'S SONS, M'f'rs, Tren

New York. Wheels and

ton, N. &, or 117 Liberty St'long Tk, yhecls and

Rope for conveylng power
Circular.

Working Models
:r"'d' RHe@ents! %A(I:'ple;&

NER 62 Center 8

INDEPENDENT

BOILER FEEDERS

SEND FORILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.

HAMILTON.OHIO:

MAGIC LANTERNS.

ILLUSTRATED PRICED MANUALS,

in four parts, viz.

INSTRUMENTS.

AND SCHOOL APPARATUS.

cts. each. m

601 Broadway,
New York.

18t. MATHEMATIOAL, . OPTICAL
8d. MAGIO LANTERN. 4th, PHYSIOAL
Malled to any address for 10

0 EN & Co.
ES W QUEW Ches%ur.’ Street.
Philadelphia.

THE AMERICAN TWIST

DRILL CO., Woonsocket,R. I..are
now the sole owners and manufac
turers of the celebrated

DiamoND SoLID EMERY WHEELS.
g~ lllustrared Catalogue of Em-

R ery Wheels, Machinery, and Tools

Machinists’
TOOLS,

OF ALL KINDS,
ADDRESS ¢

N.X Steam Engine .

98 Chambers St.
NEw York

R. A Vervalews Brick Mahines

‘Made at Haverstraw, Rockland Co.. N, Y. Making nine
tenthe of all the brick nsed ih the State. Send for circular,

'Without Charge,
For Patterns,

N

103

o

NN

Lit

Metal, or Wood, made Lo
] LN, v,

SUPER-HEATER

Save fuel, and supply DRY steam. Attached to boilers
orsetinseparatefurnaces. H W.BULKLEY,Engineer,
98 Liberty 8t., New York.

For testing Ovens, Boil-
Pyrometel‘s- er flues, Blast furnaces

Super-heated 8team, Ofls 8tills, &c. .
Address HENRY W. BULKLEY,
98 Liberty St., New York

ortland Cement.

A Practical Treatise on Cement furnished FREE.
8. L. Merchant & Co. 76 South 8t., New York.

HOUSTON'S PATENT

Grant’s Lightning Serew Plate.

The onlyscrew plate in the world that makes perfect
threads—equal to lathe work—at a single cut. i1l do
at least ive times as much as any other. Alsoa large
variety of Bolt Threading Machines of novel and im-
proved construction. Fine friction cluatches.

WILEY & ROSSELL, Greenfield, Mass.

TURBINE WATER WHEEL.
Simp!

a0} onpes es
+, Sérongest, Ch t, Best.
In the test at Holyoke,in
ill‘ln;: Houston gave the
est percentage ever
shown In s reliable test and
the highest average re-
sults ever obtained. In
ractical use 1tis everywhere
emonstrating 1ts superior
ity over all others. Emer
n’s full report furnished on
8endfor Circu.

& HOUSTON
WORKS

RRILL
IRON y
Beloit, Wiseonain

NOYE’S

Mill FurrishingWorks

are the largest {n the United States. They make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, Pulleys and Gearlng, specially
adapted to flour milis. Send for catalogue.

J T NAVE & QW Rufaln W V

C.HENRY HALL & CO..% Cortlandt St., N. Y. City.

THE PULSOMETER.

The simplest, most durable and eftective

PUMP now in use. Wil) pump gritty

or muddy water without wear or infury t¢
1ts parta. It cannot get out af order.

Branch Depots:

11 Pemberton Square, Boston, Mass.

1827 Market 8t., Philadelphia, Pa.

59 Wells Street, Chicago, 111,

South Western Exposition, New Orleans.
811 & 813 North Second 8t., St. Louis, Mo.

G. ROGERS & CO., Madison, Ind., are

e the original introducers of TANNATE OF
SODA for cleaning boilers. Their preparation of this
Salt was patented May 218t, 1871. It success has led to
many fraudulent imitations against which the public 1s
warn . Their T.S. 18 the solid Salt ftaelf—no dilution.
ONLY 1 TO 2 OUNCES DAILY BEQUIRED. Price 85c.a lb.
Send tor book. References: Remington & Sons, Ilion
N. Y. ; Root Steam Engine Co., N. Y.; Owens, Lsne
Nurr & Ma Hamiitan O : Nnaide Cnmmnnity Nacld XV

Troy, N.

Y., Feb. 16, 1874.

B. F. STURTEVANT, Esq.,

82 SUDBURY

Dear Sir:
At 6.30 a.m., on

put the blast on two Cupolas,

hours from that time had

625,000 LBS. OF METAL; TWENTY PER CE

STREET,
Boston, Mass.

(o]
Friday, Feb. (3, (1874, we¢
and in twenty-four
melted

. OF WHICH

CONSISTED OF STEEL SCRAP IN LARGE PIECES.

We accomplished

this - with

the blast from

ONE OF YOUR No. 8 PRESSURE BLOWERS, and did not

increase

its speed any over

that at which it has

been running in our works for several years past,

Believing this to exceed anything on

I remain,

record.

Yours truly,

ROBERT

of Niessr

W. HUNT, Supt. Bessemer Warks,

s. JOHN A. CRISWOLD & 20O.

NEW ENGLAND HARDWARE, IRON, STEEL, ME-
TALS & MACHINERY MANUFAOTURERS' DIRECTORY.
Our first edition of the Iron and Steel Importers and

Deslers, Iron Founders,Machinery Manufacturers,

Tools, Hardware and Cutlery Dealers in the New E ng-

land Staces, carefully complled snd corrected, 18 now

ready for delivery. The Directory contains about one
huudred and twenty-five e8, printed on flne, heav
paper. and bound 1n cloth, with embossed covers.
most valuable work for the Iron interest, Raflroad and

Supply Agents throughout the United States,

Sent t~ any ad dress Kost paid, for ONE DOLLAR.
EDWARD H. ADAMS & CO., 8 W ashington St.,
P. 0. Box No. 506.

J Improved Foot Lathes,

PLANERS

ENGINE LATHES, DRILLS, &c. Send for Price List.
NEW HAVEN MANUFACTURING (0.,
ew Haven., Conn.

The VICTOR

Drill  Ghnck

{ - TRIUMPHANT
AT
VIENNA.

Biers B o et 01
) aners formeta 3. -
g&r‘ﬂgnsi Machines, Siide Rests, iﬁ?ot st na Carpontars Toots.
. Ve, est. be.
o eve:rywhere. Cntulory es free. i HUBBARD AND CURTISS
. H. BALDWIN, Laconia, N. H. MAN'F’G COMIANY,
Just the articles for Artisans or Amateurs. MIDDLETOWNXN, COXNN
L7 B
S% 94 w SFF
gOp .28 a3 & B
E3,PEd E8 2T
® % By %R g3 =8
& Tefde I
N TNE~] r-) ooy
gui g3 w P8
- — 4 =]
4 o 823 F 8

ANNATE OF SODA s not Patented, and
cannot be Patented. 1homss’s Fluld Tannate of
Sods (2 @ perfect Success for removing scale from Steam
Boileps, WITHOUT INJURING BOILER. It has removed
Bushels of Scale from single Bollers, thereby savin
uns of Cosl. It saves 20 times its cost in Fuel. an
saves 20 times its cost in repairs of Boflers. Sold in
Bbls. 500 1b., i 18. 260 1b., i Bbls. 125 1b,, at the iow
g{;lc:r%_ 10 cénts per p%und—h;n than oe third price of
I 8, and superior to all others ddres
orders to N. SPENCER THOMAS Elmira. N, Y *

SAOI~Z=kFn OOV
EXTRA HEAVY AND INPROVED,
LUCIUS W, POND, MANUFACTURER
Wi ml“r, Mass.

Warerooms, % Liberty Styeet, New York.
A. C. sTEBBING Acant.
DAMPER B H

REGULATORS s T GAAEE ngggﬂ.
MURRILL & KEIZER, 44 Holliday St., Balt,

POKRTLAND CEMENT,

¥rom the best Lon%on Mnsngfnctnrersus m{"?rs glle b;
A Practical Treattus on Cemnent turnished foods vert

T »*Q“‘&"% (
EmeryWheels 1)

BT

American Saw Co.

¥ cenis.

OMPANY

G T. V. Carpenter. Advertising Agent.
Box 778, New York city. & Agent. Address

Barnes’ Foot & Steam Power

ro .

For the entire range of Scroll Saw-
ing, from the Wall to the Cornice
Bracket, 8 in. thick. Every Wood-
worker should have one. Four years
in_market—thousands using rhem,

Persons out of work, or that have
spare time, can earn with one of
these foot power machines from &0
to 80 cts. per hour. Itiss pleasure to
ruc one. —Say where you saw this,
#nd fend for fTull description to W,
F. &J. Barxes,Rockfora, 11l.;R.C
BARNXB & Bro., 68 Park Place, N.Y

EEM L,

L. & J. W. FEUCHTWANGER, Chemists, Importers
of Drugs, Chemicals, Minerals, etc., have removed from
55 Cedar St. to No. 180 Fulton St., two doors above
Church 8t.,, New York.

IMPROVED 1874.

DOUBLE ACTING
BUCKE1-PLUNGER

‘SteamF umps

VALLEY MACHINE COMPANY,
Essthampton. Maas

Universal Hand Planing
Macbine, a labor-saving
invention, attached to

to bench with
stand and cbuck, or to
work itself, set to work
in any direction in 8 mo-
ment. Up and down feed

‘0 ‘l'ool; reversible self
cross feed. Quickly saves
itscost in hands of a1l me-
tal working mechanics.
JacoB  E. SUITTERLIN,
m1'r, 80 Duane $t.,, N, Y.;

Y.

oy

OF THE

SCIENTIFIC AMERICAN.
THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENWNETH YEAR.
VOLUME XXX —NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the third day of January,1874,a
new volumce commences. It will continue to be the aim
of the publishers to render the contents of the coming
year more attractive and useful than any of its prede-
cessors. :

The SCIENTIFIC AMERICAN {s devoted to the inter
ests of Popular 8cience, the Mechanic Arts, Manufac-
tures, Inventions,Agriculture,Commerce, and the indus-
t al pursuits generally ; and it is valuable and instruc-
tive not only in the Workshop and Manufactory, but also
in the Household, the Library,and the Reading Room.

To the Mechanic and Manufacturer !

No person engaged in any of the mechanical pursuits
should think of doing without the SOIENTIFI10 AMerI-
OAX. Every number contains from six to ten engravings
of new and invent{ which t be foun
in any other publication.

The best Mechanical Paper in the World/

A year'snumbers contain over 800 pages and severa
hundred engravings of new machines, useful and novel
inventions, manufacturing establishments, tools, and
processes.

hi

TERMS,
One COPY, ONe YOAT...coccccccccscsscsscsccescccses $3.00
One copy, 8ix months,
One copy, four months....
One copy of Scientific American forone year.and
one copy of engraving, “Men of Progress”.. 10.00
Onecopy of ScientificAmerican for one year,and
one copy of ‘“8clence Record ” for 1874.
Remit by postal order, draft or express.
The postage on the Scientific American 1s five cents
per quarter, payable at the office where received. Cane
ads subecribers must remit, with subscription, 25 cents
extra to pay postage.
Address all letters and make all Post Office orders and
drafts payable to '

MUNN & 0O0.,

87 PARK ROW NEW YORK.

ENKU JOHNSON & CO.’8 INE, Tenthand

Removes its Business Office, lﬁy 1st. 1874, to
, L L] L]

© 1874 SCIENTIFIC AMERICAN, INC.

;[‘I:({:g} “ Scientific American” is printed with
ASB.
ombard Sts., Philadelphia,and 59 Gold 8t., New York.





