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NEW LIFE-SAVING INVENTIONS.

In the accompanying engravings are represented a series
of devices, including means of escape from a building in case
of fire, and also a life preserver for shipwrecked persons.
The first mentioned invention is illustrated in Figs. 1, 2, 5,
6 and 7. It consists of a stout rope, soaked in a chemical
solution which renders it fireproof, and having a strong hook
at one end. On this rope slides the lowering device,
which is shown in TFig. 1. This consists of a box of
metal, in which is a stationary disk, A, around which the
rope is carried. The two parts of the box are hinged to-
gether at B, and, when closed, compress the rope in the
grooves through which it passes downward. The degree of
compression is regulated by the thumbscrew, C, which
brings the parts of the box more or less tightly together.
Also attached to the box is a double rope, to the end of
which is secured a small hook, D, for the purpose of fasten-
ing it into the belt.

In using the device, the bed clothes are placed on the win-
dow sill to prevent chafing of the rope; thelarge hook on the
main rope is then placed over the top crossbar of the window
sash. The operator then secures around his waist a strong
belt, made as shown in Fig. 7; and with the staple thercon
he engagesthe hook, D. The screw, C, having been previous-
ly adjusted to the desired rate of speed of descent, he then
launches himself off. He is sustained by the belt, so that his
hands arc free to govern the lowering device. In this man-
ner as rapid a descent as is desired can be made, or the mo-
tion can be checked at any instant by tightening the screw,
C. The apparatuscan be used for lowering women, chil-
dren, invalids, or trunks, as one cool-headed person may
quickly adjust the screw for each individual to be lowered,

and the latter has nothing to do but allow himself to slide
quietly down. On reaching the ground, he removes the
hook, the rope is hauled up, the box readjusted, and the de-
vice is then ready to be used again. Or by simply attaching
the rope to the safety belt, the person to be lowered can be
let down by another paying out the rope hand over hand.

Fig. 6 represents a compact arrangement of water bucket
and fire escape, such as might be placed in every room in a
hotel. The upper portion of the vessel shown serves as a
water pail, and is kept filled. The lower part serves as a re-
ceptacle for the fire escape above mentioned. Fig. 5 is a
blanket with two slits for the arms and one for the face. In
this, after thoroughly wetting it, a person attempting to
escape through the halls of a burning building envelops
himself.

Figs. 3 and 4 exhibit a device which the inventor calls a
traveler’s safety kit. It is a handbag, shaped like a knap-
sack, of fire or waterproof material, containing bottles or
jars which hold a supply of wine or other stimulants, and
also meat in condensed form. These are protected from
breakage by a packing of best phial corks, with outer walls
of cork wood. Suitable receptacles are provided for valu-
ables; and a scctional flagstaff is added, which may be
quickly put together, and to which a signal flag is attached.
This staff also may be used in connection with a portable
umbrella and also as a walking stick. The kit may be con-
structed in two portions, with bottles, etc., in each, the di-
vision being made vertically through the center. Suitable
straps connect the two portions, so that, when adjusted to
the person, one portion is applied to the back and the
other to the breast. The apparatus is sufficiently buoy-

ant to sustain a heavy person in the water, as shown in

HOUGHTON'S LIFE-SAVING DEVICES.
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Fig. 4. In case of accident to a vessel at sea, the inventor
states that the person provided with this kit has not only a
life preserver which will keep him afloat indefinitely, but
also a supply of food which will last for several days.

For further information, address the inventor, Mr. H. R.
Houghton, 59 West 42d street, New York city.

——— et —
German vs. Sheflield Scissors.

““ At the annual meeting of the Sheffield Scissors Manufac-
turers’ Association, held during the past month, an animated
discussion took place on the remarkable success with which
the German scissors makers are competing with those of
Sheffield. Mr. Hobson, the chairman, said that a warehouse
had been opened in Sheffield for the express purpose of stock-
ing and selling German scissors, and various other speakers
were constrained to admit that the foreign articles were by
no means badly made. As a matter of strictand most sur-
prising fact, these German scissors are made at Solingen
from Sheffield steel, and, after bearing freights in both direc-
tions, thus oust us at home. When the German scissers
come here they are offered at prices 30 to 40 per cent. below
the home-made goods—weavers’scissors sold by the Sheffield
manufacturers at 72 cents, gold, being quoted by the import-
ers at 54 cents free in London, or 72 cents in Sheffield. The
consequence is that the Germans are doing a very large busi-
ness in the steel metropolis, because almost all the manufac-
turers find it necessary to keep the foreign goods in stock.”
—British Trade Journal.

THE most northerly telegraph station in the world is es-
tablished at Gjesvar, a Norwegian fishing station, near the
North Cape, in latitude 71° 12, north.
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THE HUMAN MACHINE AND ITS FUEL.

Dr. Joule has pointed out that not only does an animal
much more nearly resemble in its functions an electromag-
netic engine than it resembles a steam engine, but he also
has stated that it is a much more efficient engine—¢*that is
to say,” says Professor Tait, ‘“an animal, for the same
amount of potential energy of food or fuel supplied to it,
gives you a larger amount converted into work than any
engine which we can construct physically.” In other words,
the duty—by which we mean the percentage of the energy
of the fuel which it can convert into the useful or desired
form—is greater in the case of animal mechanism than in
that of any other engine in which fuel is employed. The
work we obtain in the form of heat, constructive power,
nervo-muscular action, mechanical motion, and the like:
and here the analogy between the body and a machine ends,
because the food in the animal is not merely a source of
energy, but it enters into the development and maintenance
of the body itself. It follows, therefore, that two classes of
food are necessary; first, the organic, which alone is oxidiz-
able or capable of generating potential energy, and secondly,
the inorganic, which, though not oxidizable, is essential to
the metamorphosis of organic matter which takes place in
the animal economy. The organic constituents of food are
generally divided into nitrogenous, fatty, and saccharine
compounds, and the inorganic into water and saline matters.
i Taking up these constituents in their order, Dr. George
i Wilson, in his recent admirable work, ‘“ A Handbook of
| Hygiene,” states that the nitrogenous portions of food have
'for their main functions the construction and repair of
[ tissues, besides possessing other functions of a regulative
and dynamic nature not well defined. Fatty constituents
play an important part in the maintenance of animal heat
and in the conversion of food into tissue. The oxidation of
fat in the blood generates to a great extent the energy which
isrendered apparent in locomotion and manual labor. It,
besides, renders the human machine elastic, and supplies
lubricating material. The saccharine constituents of hydro-
carbons (cellulose, starch, and sugar) are directly subservi-
ent to the maintenance of animal heat and the production of
animal energy. Water in the animal economy dissolves and
conveys food to different parts of the system, removes effete
products, lubricates the tissues, equalizes the bodily tempera-
ture by evaporation, and regulates the chemical changes
. which take place in the processes of nutrition and decay.
t Saline matters, on the other hand, are the chief media for the
! transference of the organicconstituentsthroughout the body.
{ They are largely concerned in the consolidation of the
tissues, and are supposed to convert unabsorbable colloids
| into highly diffusive crystalloids.

{ As we have already stated, the potential energy of food is
i the sole source of the active energy displayed in mechanical
}motion or work. And consequently, up to certain limits,
| the diet must be increased asthe work increases. The ques-
% tion for the economist is then, first, on how much food can
& man subsist and live: and second, how much more food
| must be added when certain work is to be performed. Dr.
' Edward Smith has determined that the Lancashire operatives

fduring the cotton famine managed to live on 3,888 grains of
! carbon and 181 grains of nitrogen per day. This is equiva-
'lent to about 2 Ibs. of baker’s bread. On the other hand, a
' man, who could live on this amount during idleness, while
at work requires (according to Dr. Lectheby) 6,823 grains of
carbon and 391 grains of nitrogen. This is equivalent to 2
1bs. of beef, with 1 1b. of potatoes, 1 1b. of beer, and about 1
1b. of sugar.

Of course the quantity of the food required differs not mere-
ly with the amount of work done, but with its quality. Dr.
Smith has prepared a table showing the weekly dietaries of
low-fed operatives. Needlewomen, for example, in London
average 124 ozs. breadstuffs, 40 ozs. potatoes, 7-3 ozs. fats,
163 ozs. meat, 70 ozs. milk, 05 oz. cheese, and 1'3 ozs. tea
per week. This diet is richer in meat than that of the Eng-
lish farm laborer. The Macclesfield silk weavers are quoted
at 3-2 ozs. meat per week. The Irish farm laborer gets but
4'5 ozs. meat weekly, but he has 326 ozs. breadstuffs and 135
ozs. milk. The Scotch farm worker eats over twice as much
potatoes as the Irishman, despite the supposed fact that
the tubers constitute the principal article of diet among the
peasantry of the Emerald Isle. The table compiled by Dr.
Smith includes silk weavers, shoemakers, farm laborers, and
needlewomen, and the average diet per day for all is 4,881
grains of carbon and 214 grains of nitrogen. We can con-
trast with this, data obtained by Dr. Playfair covering the
diets of English railway navvies, English and French sail-
ors, soldiers in peace, prizefighters, hard-worked weavers,
and blacksmiths. Thisshowsthat theaverage is 5,837 grains
of carbon and 400 grains of nitrogen per individual per day.
There are many suggestive comparisons to be made here.
Take for example the figures relative to weavers. There is
one class of these operatives who do light work on a daily
average of 3,861 grains of carbon and 157 grains of nitrogen;
when at hard work, this becomes 6,020 grains of carbon and
375 grains of nitrogen. Asshown above, the first-mentioned
quantities are no more than barely sufficient to sustain the
body; and work here practically means a wearing away of
the human machine. Now when the work becomes harder,
2,159 grains of carbon and 218 grains of nitrogen more are
consumed; and these are the food equivalent for the extra
work performed. In the case of the prizefighter in training,
the daily average in point of carbonaceous matter is less than
that of the low-fed operative, but the nitrogenous matter—

flesh and muscle manufacturing material—the average is 690
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grains, or over three times greater. The proportions of the
training athlete’s daily food are flesh formers 9-8 ozs., fats
3°1 ozs., starch and sugar 3-27 ozs.

It will be seen from the foregoing that it is quite possible
to construct dietaries, especially suited to sustaining the ani-
mal mechanism, in accordance with the work to be accom-
plished. This subject we shall consider in another article.

485G

WANTED-TORPEDO DEFENCES.

Mr. E. J. Reed, late Chief Naval Constructor of the
British Navy, in a recent lecture before the Society of Arts,
took occasion to express an opinion which, we think, every
one who has given any thought to the method of waging
future maritime wars has already more or less definitely
reached. Coming from an engineer who has been so closely
identified with the building of the ironclad navy of Great
Britain, the views enunciated will assume greater force.
They could not be more radical or more direct. Mr. Reed
says, in substance, simply that, until a way of protecting
vessels from the effects of torpedoes is invented, ironclad
ships, notwithstanding their 24 inch armor and 100 ton guns,
are anachronisms, and that their construction is waste of
time and money. ‘ Neither the suspension of chain nets,
nor additional bulkhead divisions in ordinary forms of ships,
will be a sufficient, nor anything like a sufficient, defence
against this deadly submarine instrument of attack. The
naval Whitehead torpedo delivers a most terrible blow; it
moves for the space of some hundreds of yards with a speed
double that of the fastest ironclads; its path is so sure and
true that at that distance a second torpedo can be made to
pass through the hole which the first has made; and whereas
it has been assumed that, in ordinary conditions of weather
and naval warfare under steam, a ship could not have more
than a few feet of her depth below water attacked, the tor-
pedo has the whole immersed bottom of the ship exposed to
its assaults.” Mr. Reed goes on to say that the days of war
ships, more or less long and narrow, and with deep bottoms
of thin iron containing the steam boilers and powder maga-
zines, are numbered. He advises his government to recon-
sider its intention of beginning the building of a vessel of
the Agamemnon class; and finally he concludes that modern
naval necessities are ‘“first, the construction of our large
ships on principles which make them as little destructible
by torpedoes as by guns, which I believe to be quite possible;
and secondly, the building of all our other war ships of
small and handy types.” By the latter he means small ves-
sels which can be manceuvred with sufficient rapidity to
avoid torpedoes.

Mr. Reed unfortunately fails to mention the plan for pro-
tecting ships against torpedoes, the knowledge of which he
implies that he possesses. It will be seen, however, that in
his opinion a total reconstruction of the English navy is ne-
cessary, and that consequently the enormous sums of money
which have been expended on its development arc entirely
thrown away. This is not cheering intelligence to the
British taxpayer; and we doubt whether its purport will be
acquiesced in until inventors, the world over, confess them-
selves vanquished by the problem of devising an efficient
system of torpedo guard. So long as enormously heavy ar-
tillery is to be used, vessels must be built both capable of
carrying the guns and likewise capable of resisting them.
Already it is contemplated to build cannon which will
dwarf the 100 ton gun; and the English iron founders, on
the other hand, promise 40 inch rolled plates. If war ships
must carry such loads of metal as these, it is difficult to see
how they can be built light enough to dodge torpedoes.
There is certainly little to be gained by building vessels pos-
sessing the latter advantage, if at the same time they are to
be rendered easily vulnerable by heavy guns.

‘We agree with Mr. Reed in the belief that it is possible to
protect large vessels against torpedoes, although we have
no especial project to propose. The subject is one which we
would particularly commend to the attention of inventors.
It is obvious that the necessary protections can be obtained
in two ways: first, by devices outside or extraneous to the
vessel, and second, by modification of the construction of
the ship itself. The simplest outside device is the torpedo
netting constantly used by our vessels during the war. This
is simply a network of chain or rope supported on booms at
some distance around the ship and extending down into the
water deep enough to guard the entire bottom. To prevent
the access of torpedo launches, the ship may be surrounded
by heavy spars also attached to the booms, and from these
chain nets, as already described, may depend. These de-
vices are obviously of little use or altogether impracticable
when the vessel is in motion. To avoid stationary torpedoes
anchored in channels, ships have used forked catchers
protruding from the cutwater, to grasp and cause the explo-
sion of the obstruction. Rafts pushed in front of ordinary
vessels likewise serve a similar end. Under the second plan,
war ships are built in watertight compartments. The In-
flexible, for example, has 127 such sections. Or, as in the
case of Admiral Porter’s boat, the Alarm, there is a double
hull with the space between divided up, while the entire
hold of the ship may, through the watertight bulkheads
which cross it, likewise be converted into separate sections.
A torpedo, it is supposed, might injure a few compartments,
while those still staunch would perhaps float the vessel.
With iron ships there is not much surplus of buoyancy,
however, and the racking effect of a blast might cause re-
sults much worse than the direct injury to the compartments
immediately adjacent. Probably the means of defence,
nearest to security, lie first in keeping the vessel constantly
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under steam and under control, and second in the electricj
light which reveals the approach of an enemy by night.
But the circumstances of weather or of locality may prevent
the rapid manceuvring of the ship, and a fog may render the
electric beam useless: while there is no safeguard against
the unseen approach of the submarine torpedo of the
Ericsson, Lay, or Whitehead type.

The conditions of the problem need no especial explana-
tion. It is simply a question of how to render a ship’s bot
tom invulnerable, not merely to the explosion of the iorpedo
itself but to that shock plus the energy of the ramming blow
delivered by the sharp bow of a heavy torpedo boat. An in-
vention of this kind would be immensely valuable to every
naval power, and would insure fame and fortune for its
originator.

TORPEDOES.
BY G. GAKUMA.

The development of submarine warfare has been so rapid
of late that it is hardly possible to foretell what potent influ-
ence it may have on the war now being waged in Eastern
Europe. While England, France, Italy, and in fact nearly
all the European naval powers, have been building huge en-
gines of war, of a tonnage, armor, and artillery never heard
of before, the torpedo has been gradually perfected, and
threatens, at least under many circumstances, to neutralize
them. A torpedo may beregarded as a gun which dispenses
with a gun carriage, and which, without the vast and expen-
sive agency of a great ship, inflicts as formidable a blow as
that of the heaviest artillery.

The original inventor was David Bushnell, born at West-
brook, Connecticut, 1742. He not only devised a torpedo,
but also a submarine rowing boat, intended to convey it to
the bottom of the vessel to be attacked. His practical ex-
periments, however, which he was enabled to carry out with
the assistance of the private purse of George Washington,
did not prove successful; and the invention sank into obliv-
ion until the commencement of the present century, when
Robert Fulton, an American sojourning in France, offered a
similar one to the French Government. After considerable
parleying, it was rejected, and Fulton sold his secret to the
British Admiralty for $75,000. The so-called Catamaran
Expedition, an attempt to destroy the French line-of-battle
ships and transports off Boulogne, turning out a failure,
Fulton returned to the United States, and, during the war
of 1812, tried in vain to blow up several of the English
blockaders. The rage of the British commanders knew no
bounds and the proceedings were termed ‘‘unchristian,”
‘““the invention of a fiend,” etc. Cousin John Bull has a
frightfully short memory at times!

In 1829, Colonel Samuel Colt commenced experiments
with a submarine torpedo exploded by a galvano-electric
battery; and after many disappointments, he succeeded on
October 18, 1842, in destroying the brig Volta in New York
harbor, in the presence of 40,000 excited spectators. So far
only vessels at anchor had been attacked; but on April 13,
1843, Colt blew up a brig of 500 tons under sail on the Poto-
mac river, he himself being the operator, and at the time at
Alexandria, five miles distant from the explosion.

The first European government to adopt the invention
was Austria, who laid down a perfect electric torpedo net
for the defence of Venice. Russia followed suit, and during
the Crimean war protected the entrance of Cronstadt as well
as that of Sebastopol harbor by an improved system of
ground torpedoes, which kept the English fleet at a respect-
ful distance. The American civil war for the first time
clearly demonstrated the tremendous effect of the invention,
and at the same time changed its character from a purely
defensive to an offensive weapon. Galled by the soon-estab-
lished superiority of the United States navy, which gradually
sealed up all the important Southern ports, the Confederate
Government organized a special torpedo service corps; and
after sinking torpedoes in every available approach, they pro-
ceeded to build small steamers constructed to carry spar tor-
pedoes. These torpedo boats, with an easily comprehensible
Biblical allusion, were called ¢ Davids,” and were in several
instances used with as much pluck and perseverance as terri-
ble effect. The United States soon imitated the David, and
in 1864 the late Commander Cushing, U.S.N., succeeded
in destroying the Confederate ram Albemarle, lying at anchor
in the James river. Since then the electric apparatus for
torpedoes and the torpedo itself have been vastly improved;
and numerous new inventions have been introduced, all of
which, however, may be classed under the following five
Leads: Ground torpedoes, spar torpedoes, Harvey (towing)
torpedoes, Whitehead (fish) torpedoes, and the Lay torpedo.

GROUND TORPEDOES.

The ground torpedo is a sort of sunken mine, exploding
either by contact or by electricity. If these are judiciously laid
down around a harbor or anchorage, the approach of hostile
ships may be rendered impracticable, provided always they
are protected by shere batteries or armed ships to prevent
removal. Every channel may be barred by these hidden
mines; and they may be made so powerful that any ship
under which they explode is sure to become hopelessly dis-
abled. They are fastened to and held in their positions
either by anchors or by stockades. The bursting charge
consists of gunpowder, gun cotton, or dynamite; and the
case or shell is either made of iron or wood; in Charleston
harbor, old steam boilers were frequently used.

SPAR TORPEDOES.

The spar torpedo is fastened to the end of a spar from 15

to 38 feet long, carried in a boat, no matter how small, and
explodes also either by electricity or contact. A most re-
markable experiment was recently made at Cherbourg,
France, with spar torpedoes, carried by a little vessel called

the Thorneycroft, which was almost submarine. We illustra- ;
ted this invention on pp. 239 and 246 of our currentvolume. A '
very small part of it was above water, but it was of sufficient .

strength to carry engines and two lateen sails, and it was
worked by a lieutenant, two engineers, and a pilot. The
French Admiral had two disabled ships in succession towed
out to sea at a speed of 14 knotsan hour. The Thorneycroft,
however, was able to go at the rate of 19 knots an hour, a
rate not attained by any vessel in the squadron. She very
soon caught up with her prey, delivered her blow with a
spar torpedo, which projected from her bow, and rebounded.
A rent as big as a house was made in the side of the ship at-
tacked, and she sank at once. The Thorneycroft only spun
round and round for a few moments, and then returned un-
injured to the squadron, from which she had started. A
vessel of this kind is scarcely discernible in the water; even
if she were detected, she is so small that it would be difficult
to hit her; and half a dozen Thorneycrofts attacking a large
vessel would be a most dangerous foe. Their expense is

quite trifling compared with that of great ships of war; they '

can be multiplied indefinitely, and they can be carried on
board other ships and be launched from them as occasion
may require. The Italian Government has already carried
out this idea in the construction of her formidable new iron-
clads Dandolo and Duilio. These vessels are fitted in their
sterns with a sort of armored dry dock, harboring a small
torpedo steamer. As soon as the services of the latter are
required, the dry deck is filled with water and opened, and
the little craft rushes out at the enemy, returning to her safe
berth after her mission has been fulfilled. Admiral Porter’s
torpedo vessel Alarm, also recently illustrated by us, is
fitted with spar torpedoes, both for bow and beam; but the
torpedo generally supplied to all the cruisers of the United
States is the

HARVEY (TOWING) TORPEDO.

Invented by an English ofticer in 1862, it was soon adopted
by nearly all the other navies, and probably will be exclu-
sively used in general actions at sea as least liable to injure
afriendly vessel in the mélée. 'The Harvey torpedo is towed
upon the surface of the water by a wire rope towline from
a derrick end of the yard arm over or against the enemy;
and just before reaching the ship to be destroyed this tow-
line is slackened, and the torpedo, being heavier than water,
dives under it. When in this position the explosion is
effected by means of a mechanical firing bolt striking down
upon a pin as soon as certain levers of the torpedo come into
contact with the bottom of the target. This torpedo can
also be made to explode by electricity. Two different forms
are used for starboard and port.

WHITEHEAD (FISH) TORPEDOES.

This invention is the secret and the property of the British
Admiralty, but the following details have leaked out: These
torpedoes resemble in shape a cigar, pointed at both ends,
and are 18 feet long by two feet in diameter. The inside is
divided in three different compartments: First, the head,
which contains a charge of 350 Ibs. of gun cotton and the
pistol or detonator to explode it; secondly, the balance
chamber, which contains a contrivance for setting it so as to
remain at any depth at which it is wished to travel under
the water line; and lastly, the air chamber, which contains
the engines and the compressed air to drive them. The
after end supports the screws—a right and a left handed—
which propel the torpedo and are made of the finest steel.
The air chamber is tested to the pressure of 1,200 1bs. on the
square inch, although for service it is only loaded to 800 1bs.
The Whitehead torpedo can be made to go at the rate of 20
knots for 1,000 yards, and at any depth that is desired from
1 foot to 30 feet. It can-be set to explode either on striking
an object or at any particular distance under 1,000 yards—in
artillery language, either by a percussion or a time fuse. It
can also be set so that, if it misses the object aimed at, it
will go to the bottom and explode at half cock or come to
the top on half cock so as to be recovered, as it has buoy-
ancy enough just to float on the surface of the water when
not in motion. Itis fired from what is called an impulse tube,
which, out of a frame fitted to a port, discharges the tor-
pedo into the water. It can be fired above the water, but
will at once go to the depth it is set for, and then go straight
to the object, no matter how fast the ship from which it is
discharged is going, or how fast the object aimed at may be
sailing or steaming. It fact, it seems that it can do anything
but speak. It is calculated to make a hole on bursting of 70
feet area, and there 18 no doubt that, if one of them hits a
ship of any sort or description at present on the water, she
must at once proceed to the bottom. It is evident that by
this means a comparatively feeble ship, if only able to ap-
proach within 1,000 yards of a large one, can discharge a
deadly flight of unseen projectiles at her, and at night such
an attack will probably be wholly unsuspected and scarcely
open to resistance, as the vessel fired against will be posi-
tively unaware of the attack until she is blown up. The
newly invented electric light from the tops is a great help to
the party attacked; but if three or four boats of great speed
attack a vessel from different points of the compass, and if
they are commanded by smart officers, nothing that she can
do will save her from being hit by one or more of them.
There is no doubt whatever that this torpedo is the most
formidable weapon of modern naval warfare.
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THE LAY TORPEDO.

Properly speaking, the invention of Mr. Lay, purchased
by the United States Government, is not a torpedo, but a
' very ingeniously devised submarine torpedo boat fitted with
a spar torpedo. This boat has the advantage of not requir-
.ing any crew on board, but in other particulars is capable of
i great improvements. The motive power consists of an en-
gine driven by carbonic acid gas and a screw propeller. The
. boat is entirely submerged, and is steered and in all other
i respects controlled by means of an electric battery on shore,
connected with her by a cable which is coiled up in her hold
,and pays out as she moves away. Her location is indicated
above the surface of the water by a flag, so as to enable the
operator to direct her course. The greatest defect of the
Lay torpedo is want of speed. The United States Govern-
ment stipulated for a speed of 9 statute miles per hour, but
the maximum speed actually attained at the late trial trip,
when it was steered by Lieutenant R. B. Bradford, U.S.N.,
showed only an average of 6-60 miles per hour, so that a
ship attacked would only have to lower her boats and let
them row between the approaching torpedo and the shore,
and cut the cable, which would leave the torpedo at their
mercy. The defence of ships against torpedo attacks of all
kinds is at present very imperfectly developed, principally
owing to the fact that the offensive qualities of any weapon
must first be learned before effectual means of defence can
_be devised; and as actual warfare only can give a correct
idea of the former, we are, no doubt, on the eve of very
startling events, which may entirely revolutionize and change
revery recognized principle of naval tactics.

The great anxiety felt in England for the future safety
and efficiency of the British navy, on account of torpedoes,
is shown by the attempted formation of an International
Torpedo Association, which Lieutenant Colonel Martin, of
Boxgrove, Guildford, late commanding 4th (the King’s own)
Royals, is about to set on foot. He saysin his programme:
!¢ When explosive bullets and chain shot were invented and
actually used in war, nations unanimously agreed to discon-
tinue their use and prohibit their manufacture; yet explo-
sive bullets and chain shot, it must be admitted, are harm-
less as compared with torpedoes. Poisoning is prohibited in
war. Why not prohibit torpedoes, which are actually more
subtle and deadly than poison, there being no antidote to
escape from them? For instance, were I allowed to fire
(from a mortar) gutta percha bags filled with strychnine and
charged with a burster and time fuse to cause the bag to
burst and scatter its diabolical contents over some obstinate
city or fort which would not capitulate, this visitation would
be far more merciful in its way towards the people of that
city or fort than torpedoes would be against crews of ships,
because the strychnine could be seen and avoided by flight;
whereas, on the other hand, torpedoes secretly moored, or
even fish torpedoes, insure complete, sudden, unexpected,
and unavoidable destruction. Several clever artisans have
already been killed by merely pumping compressed air into
the tails of unloaded fish torpedoes. Had these torpedoes
been loaded with gun cotton ror service on board ship, and
even if one of them exploded from careless handling during
action while compressed air was being supplied to start it, or
if by chance a shot or shell struck the ship at the time of start-
ing a fish torpedo onits death track, the fearful consequences
may be easily imagined. Asa proof that governments ap-
preciate the danger they incur by the use of torpedoes, I
may here state that it is well known that, after the Austro-
Italian war, all the picked-up torpedoes proved to be dum-
mies. It is our bounden duty to keep pace with other coun-
‘tries, but every one will admit that the sooner the ‘‘Inter-
I national Anti-Torpedo Association has accomplished its task,
; the better for the cause of humanity !”

It is much to be feared that other nations will prefer to
| take a different view of the case, and continue to consider

torpedoes a cheap and effective counterpoise to the costly
and powerful English ironclads.
——————— e ——
American Silk Manufacture.

A recent report of Mr. F. Allen, Secretary of the Silk As-
sociation of America, states that the total manufactures of
:silk in this country for 1876 were valued at $26,593,108.
The business of last year is not considered satisfactory, al-
though the raw silk consumed was within 150,000 1bs. of the
largest amount used in any previous year. This unsatisfac-
tory condition is ascribed to the use in the price of raw ma-
terial, amounting on the average to 100 per cent; to the
pressure brought to bear on our markets for goods by
foreign manufacturers who had injured their markets
abroad by excessive adulteration, in some cases reaching
more than threefold the weight of the silk; and to the great
extent of frauds by undervaluation at the Custom House.
The estimate of loss to the revenue from the last named
cause alone is placed at $4,000,000.

et D
il

Titanic Iron from the TUral.
J. Popov has recently published analyses made by him
“of two titanium minerals from the Ural. The first is an or-
dinary titanic iron ore, containing magnesia; the other a
| perimorphose of the same in which the iron seems to be re-
_placed by lime, only half a per cent of protoxide of iron re-
| maining. The iron ore contained: Titanic oxide 5681 per
cent., sesquioxide of iron 402, protoxide of iron 19-65, pro-
toxide of manganese 173, protoxide of magnesia 17-18; to-
tal 99-39. The perimorph contained: Titanic oxide 5885,
lime 4083, protoxide of iron 0°58; total, 100R6.
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IMPROVED FRICTION HOISTING ENGINES.

We illustrate herewith a series of improved hoisting en-
gines, adapted for the removal of cargoes from vessels and
stone from quarries, and for pile driving, and all the various
uses to which such machinery is usually applied.

Fig. 1 represents a double drum and double cylinder. The
engines are each of 8 horse power, and work independently
of each other. The apparatus allows of work being carried
on at both hatches in a vessel at once. It isalso especially
adapted for use in the crection of large buildings where
there arc two hod clevators, operated at one time, for hoist-
ing building material. The apparatus is mounted on wheels
so that it can easily be moved from place to place. The en-
gines have plain slide valves, worked by an eccentric direct
from the main shaft. There are locomotive slides and cross-
head of simple construction. Both cngines are supplied
with steam from the same boiler, which, in common
with other generators used on these machines, is made of the
best charcoal hammered iron #; inch thick, with longi-
tudinal seams double riveted, hecads ¢ inch thick, with
best fire box and flange iron in the fur-
nace. The boiler is supplied with
water by a steam pump attached to
it on one side, and an injector on the
other. We are informed that, by this
machine, 1,980 tons of merchandise,
consisting of bag sugar, linsced, jute,
etc., were discharged from a vessel in
31 hours, and that 400 hogsheads of
sugar were hoisted out in 3 hours’time.

Fig. 2 represents an improved double
cylinder and double drum pile-driving
machine for dock builders’ and contrac-
tors’use. Both engines arc connected
to the same shaft at right angles. The
steam cylinders are 7x12 inches, one
drum being used for running the ham-
mer, the other for hoisting the piles.
There is also a winch on the end of the
lower drum shaft, for the purpose of handling the machine
or timber, or for any extra work nceded. This engine, it is
claimed, will strike, witha 2,500 1bs. hammer, from 15 to 20
blows per minute, lifting the hammer from 12 to 20 feet
high at every blow. It is also useful in working a boom
derrick when the load is to be raised by one drum, and the
boom raised or lowered and swung by the other. The weight
is held by the improved ratchet on the end of the drum, as
shown in the engraving.

These machines can be seen at work in various localities
in New York and Philadelphia. The manufacturer states
that one of the 40 horse power double cylinders, 10x16 inches,
has raised a weight of 30 tons over 22 feet high, and low-
ered it successfully by the friction gearing, at the marble

J.S.MUNDY,| &
NEWARK N,
3

Fig. 2 —MUNDY'S DOUBLE PILE-DRIVING

yards at the foot of Corlears street, East river, in this city.
Fig. 3 shows a scction of the friction drum, patented
through the Scientific American Patent Agency, January
19, 1875. The drum is cast in onc piece. The large gear is
made with holes or pockets in the sideto receive plugs of
hard wood, that arefitted in and turned off to receive the cone
flange of the drum. The spiral spring between the gear and
drum forces the drum off the wood when relieved by the
screw and pin at the other end. This can be used separate
from the engine by the application of a belt on the pulley on
the lower shaft, for hoisting in warehouses, stores, coal
yards, or in any place where there can be power attached.
The friction gearing serves as a brake in lowering fast or
slow, at the option of the operator.

Fig. 4 represents a single machine mounted on trucks, and
adapted to all kinds of lightor heavy hoisting. The engine
can be run as a stationary engine, by applying a governor to

the steam pipe and taking power from the flywheel by a
belt. At the same time it may be used forany kind of hoist-
ing, the weight being held by a brake band, applied to the
drum when the engine is in motion. The manufacturer also

Fig. .- MUNDY'S DOUBLE DRUM PORTABLE HOISTER.

builds a special mining engine, with large grooved drums
for using wire rope; also an improved self-propelling boom
engine, for hoisting stone or marble on the walls of high
buildings, a mast 100 feet high being carried on the end of
the engine, for the purpose described.

For further particulars, address the patentee, J. S. Mundy,
7 Railroad avenue, Newark, N. J.

New Ocean Steamer.

The Niagara, a new iron steamer for the Havana trade,
built for J. E. Ward & Co., New York city, was lately
launched from the yard of John Roach & Co., Chester, Pa.
The model of this ship is said to be very fine, and she is to
be engined with powerful machinery, so as to make an ¢x-

Fig. 3—~NUNDY'S FRICTION DRUM.

pected speed of thirteen knots. The
following are her dimensions :
Length, 294 feet; breadth of beam,
38 fect 8 inches; depth from hurri-
canc deck, 31 feet, and from main
deck, 23 feet 9 inches, with a dis-
placement of 2,400 tons. She is
furnished with one compound en-
gine of 1,650 horse power, the cylin-
ders being 34 and 60 inches in diam-
cter, with 54 inches stroke, driving
a four-bladed screw of Hirsch’s
patent, calculated to give the ves-
sel a speed of 18 knots an hour. Her
boilers, four in number, are of the
cylindrical tubular pattern, 10 feet
in length by 11 feet 10 inches in
diameter, tested to a working press-
ure of 80 lbs. to the square inch.
She will be brigantine rigged, and
spread about 2,500 yards of canvas.
The steering apparatus, and the
capstan for heaving up the anchor and warping the vessel,
will be operated by steam. The saloon and staterooms will
be elaborately finished. The vessel is divided into five water
compartments and three decks. Cost upon completion,
$350,000. A sister ship to the Niagara, the Saratoga, is in
course of construction at the same yard, and will be ready

MACHINE.

Industrial Prizes.

Among various subjects, in connection with which the In-
dustrial Society of Rouen has just offered prizes, are the fol-
lowing: A substance capable of replacing albumen of eggs
in all its applications to printing of tissues, and considerably
cheaper; new source of albumen, either in natural products
containing it, or by transformation of other proteic matters;
a new dark color as intense and solid as aniline black, but

Lnot weakening the cloth, and capable of being printed with
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any other colors without alteration at the point of contact; a
method for volumetric determination of commercial glycer-
inc; a solid blue coloring matter, applicable like indigo but
cheaper; new process for fixing indigo blue by steaming;
new method of fixing aniline colors; a new thickening mat-
ter to replace Senegal gum; production of ozone in the con-
centrated state; new application of ozone; industrial pro-
duction of oxygen; rapid and exact means of determining
the reducing power of a coal or any carbon; utilization, in
metallurgical or ceramic arts, of iron pyrites, desulphurized
by roasting; process of concentration or precipitation of ni-
trogen and phosphoric acid in tfecal matters, urines, and
sewage waters, yielding a manure of at least 5 per cent ni-
trogen, and 20 per cent phosphoric acid.
The DMathematics of Light
At the recent mecting of the National Academy of Sci-
ences, Professor O. N. Rood, of Columbia College, de-
scribed his experiments in testing mathematically the effect
of mixing white light with light of different colors. He
used brilliantly colored disks made to
revolve rapidly, and substituted in
part of ecach disk white for color,
measuring the amount of substitution
and its specific effects. Thus mingled
with white, the lighter shades of ver-
milion became purplish; of orange,
more red; of yellow, more orange; of
areenish yellow, unchanged; of yellow-
ish green, more green; of green, blue;
3 of cyanogen blue, less greenish and
more bluish; of cobalt blue, more vio-
let; of ultramarine, violet; of violet,
unchanged; of purple, less red and
more violet. Exactly the same results
followed when violet was used instead
of white to reduce the colors. Hence
mixture with white has an effect simi-
lar to moving all the colors towards the
violet end of the spectrum. Professor Rood regards these
and other experiments of a qualitative nature, as indicating
that violet is one of the primary colors. The mathematical
results attained were laid before Mr. Charles S. Pierce, who
subjected them to further analysis, and found that they con-
firmed Fechner’s law, that ‘“ the sensation is proportional to
the logarithm of the excitation.” A diagram has been made
showing the effect upon any of the spectrum colors of ad-
mixture with white; the diagram is constructed on the mathe-
matical theory; the observed results in practice correspond.

O —
Electro=-NMagnetie Plant.

A curious plant, called the plytologice dectrica, and pos-

sessing strong electro-magnetic qualities, has been recently

Fig. 4—MUNDY'S PORTABLE HOISTING MACHINE.

discovered in Nicaragua, according to the New York Herald.
The hand is lamed by touching it, and the magnetic influ-
ence is felt to a distance of eight feet. The magnetic needle
is disturbed, and the nearer the middle of the plant is ap-
proached the stronger becomes the agitation, until finally it
assumes a circular movement. The intensity of the phenomni-
enon varies according to the time of day, and at night is
scarcely perceptible. It reaches its highest point about
two o’clock in the day. Stormy weather increases its ac-
tivity. No insects or birds are known to approach it.
R Al

TaE Rev. S. 8. Whitmee, of Australia, in an extremely
able and interesting lecture on ¢ the Ethnology and Philolo-
gy of Polynesia,” contended that over all Polynesia there are
two distinct types of people, a brown race connected with
the Malays, and a negro race, with the Papuans. There is
a third much mixed race, name and origin unknown,
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TWO0 NEW UTILIZATIONS OF PAPER PULP.

‘We illustrate herewith two new sets of apparatus for
making paper pulp into either small vessels or barrels. The
first, illustrated in Fig. 1. is an improved machine for depos-
iting paper pulp upon moulds in order toform bottles, pitch-
ers, and other vessels of papier mache. A is anupright frame,
to which is attached a trough, B. To the end parts of the
frame, B, arc pivoted two rollers, C, around which passes
an endless belt, D, made of wire cloth. To the forward part
of the frame, B, is pivoted a third roller, E, beneath which
the carrier, D, passes, so that the
distributing fingers can only come
in contact with its forward part. A
drum, F, has rows of spring fingers,
G, of such a length that their ends
will come in contact with the for-
ward end of the carrier, D, to take
particles of pulp from said carrier,
and project them upon the object to
be coated, in front of the machine,
and slowlyrevolved. The particles
of pulp are dirccted more accurately
against the article to be coated by
the blast from a fan blower, H. In
this way bottles, pitchers, and other
vessels may be quickly and evenly
coated with pulp, or coatings of
pulp may be deposited upon forms,
from which they may be withdrawn,
when dry, by slitting them. The
pager pulp coatings, when dry, may
be polished, varnished, and other-
wise finished.

Patented through the Scientific
American Patent Agency, March 13,
1877, by Mr. Isaac Jennings, of
Fairficld, Conn.

The sccond invention, illustrated
herewith in Fig. 2, has for its object
the production of a barrel or other
similar article of any convenient
size, and composcd of ordinary straw
pulp, made of straw or other suita-
ble raw material. To this end,

setting them up before pressure is brought upon the mould
by serving as supports for the rings, @2 One of the sections,
B, has its edges beveled the reverse of the others, by which
means it can be readily removed from the mould when the
barrel is made, after which removal the other sections may
be easily taken out also. The ring, C, is provided with slots

or notches, ¢, which notches guide it as it is forced upon the
staves, A A. These staves arc also held together by wire
pins, p p.

The complete operation of the mould or press can now be

THE ELECTRIC CANDLE.,

The Jablochkoff electric candle, which we briefly de-
scribed some months ago, on the occasion of its introduc-
tion to the French Academy of Sciences by its inventors, is
now being used in Paris for the illumination of large stores.
As the matter of lighting the streets of large cities by the
electric light has of late been somewhat discussed, this in-
vention is of timely interest, more especially as it appears to
afford a new and simple means for employing that most

powerful source of illumination.

The electric light, as all are
awarc, is now produced by means
of two rods of carbon placed end
to end, the extremities separated by
a distance of some hundredths of
an inch. Through the carbons a
powerful electric current is passed,
which, if the rods touch, simply
heats them; but if they are sepa-
rated, as above mentioned, it causes
the production between the ends of
the intensely luminous voltaic are.
As the rods become consumed, the
arc elongates; and, finally, when the
distance becomes too great, it ceases.
Consequently, unless machinery is
provided which compensates for
this consumption by maintaining
the ends of the rods always at the
proper distance, the arc cannot be
kept for longer than a few minutes.
Electric lamps therefore are pro-
vided usually with clockwork or
clectro-magnetic devices for this
purpose. When the source of the
electricity is a battery or a continu-
ous-current clectric machine, such
as the Gramme, the two rods are

uncqually consumed, that at the

positive pole disappearing about
twice as fast as the other. With
other machines, whereby the cur-

rent is alternately reversed, the con-

sumption is about uniform for both.

therefore, the invention consists of
amould or form in which to com-
press the pulp into proper shape.

The disadvantages attending even
the most improved lamps, such as
the Serrin apparatus, for example,

A represents a number of staves,
preferably of metal, their interior
surface having the form desired for
the exterior of the barrel. 13 B are a number of staves or sec-
tions, which, when set up inside the staves, A A, form a
cone having an exterior form corresponding to that desired
for the interior of the barrcl. C C are rings, which arc
passed over the ends of the staves, A A, in the manner of
hoops upon a barrel, and by their pressurc preserve the ex-
ternal form of the mould. The stave, A, is perforated, as
shown, and on its inside over the perforations is secured in

HUBBARD'S PAPER BARREL MOULD.-Fig. 2.

any suitable manner a wire gauze or similar device, . Upon
the inner edge of one side of the stave is secured a strip
of thin metal forming a rabbet, a2, This rabbet prevents the
pulp from being forced out between the staves as the pressure
increases, before the cdges of the staves form a tight joint.
Upon the back of the stave are three ribs, two of which
form the edge of the stave, A, and one is a central rib, b.
Each end of the sections, B, is formed into an offset for giv-
ing a croze or some similar formation to the ends of the bar-
rel when pressed into shape, and said sections are perforated
and covered on their exterior surface with wire gauze in the
same manner as is the interior surface of the staves, A. The
sections, B, are also provided with lugs, d, which serve to
steady the sections and assist in holding them together when

JENNINGS' PAPER PULP DISTRIBUTER.—Fig. 1.

understood. The staves and scctions beingall set up, as
above described, and the annular space hetween them filled
with any suitable pulp, the rings, C C, arc forced over the
staves, A, by screw power, when the pulp will be com-
pressed, asthe rings approach each other, into the desired
shape, the water contained in the pulp at the same time be-
ing forced out through the perforations in the staves and
gauze. The shaped pulp, still under pressure, may now be
subjected to any suitable drying process, the heat reaching
it through the wire gauze and the perforations in the staves,
both from the inside and outside. When the shaped bar-
rel is considered dry cnough, therings, C C, arc removed
from the staves, A A. The staves thus released from pressure
can readily be withdrawn, as above described, from contact
with the barrel, and the barrcl, as a completed article, is
ready to be headed in any desired manner.

This invention was patented February 1, 1876, by Mr. Eber
Hubbard, of Medina, N. Y.

- —,<tr— -

THE NEW GODEFROY BURNER,

M. Godefroy’s new burner, which is represented in the an-
nexed illustration, is composed of four concentric sheet iron
cylinders. The first and third are pierced with lateral holes
at the base. The intervals between the cylinders communi-
cate, some with the pipes, 2 and ¢,, joining the exterior gas
tube, T, and others with the tubes, ¢;, ¢,, which unite with

O

the tube, To. Wire gauze placed at the base of the appara-
tus prevents the flame from flickering, while it regulates the
introduction of the air. Only two internal cylinders may
be used if desired, in which case a high and regular white
flame is produced.

© 1877 SCIENTIFIC AMERICAN, INC.

lic in the care and attention re-
quired by the delicate mechanism,
the difficulty of regulation, the cast-
ing of a shadow by the massabove the arc, the necessity of
renewing the carbons at intervals of three hours, the conse-
. quent extinction of the light, and finally the high cost. It

is simply necessary to point out that M. Jablochkoff’s candle
aims to do away with all of these difficulties to show the
importance of the invention.

The device is represented in its full dimensions in the an-
nexed engraving, for which we are indebted to La Nature.
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It is an asbestos ferrule, sustaining the two gas carbon rods,
C, which are also held in copper tubes, T. At I is insulat-
ing material placed between the rods, and at F the conduct-
ing wires. This arrangement may of course be modified to
suit differing circumstances. The insulating material is
kaolin or other refractory substance which does not extend to
the ends of the rods. When the current passes, the arc is
produced between the extremities of the carbons; and as
these become consumed, the light is gradually brought near
to the refractory substance. This by the great heat is vapor-
ized, in proportion as the rods burn away, so that protruding
ends of the latter are always left, while they are always
maintained at exactly the proper distance apart to which
they are in the beginning adjusted. If a continuous current
is used, the double consumption of the positive rod is pro-
vided for by making that carbon of double the area of sec-
tion as compared with others: but the candle works better
with alternating currents, in which case the carbons are of
the same size. It is easy to reverse the apparatus so that the
arc is produced at the lower ends of the rods. The candle
may then be employed for an overhead light.

One of the principal advantages of the Perrin lamp isthat
it may be set in operation from a distance by merely estab-
lishing the current, the carbons having been previously pre-
pared. M. Jablochkoff accomplishes this by placing a bit
of carbon between his points. When the current passes,
this becomes hot, reddens, and finally consumes. Con-
tinuity is then broken, and the arc appears. A bit of lead,
or fine metallic wire, which melts easily, answers the same
purpose.

The gradual fusion of the insulating material presents an-
other advantage, namely, that it becomes conductive on at-
taining the liquid state, and admits of an elongation of the
arc, which increases the light. This conductibility, more-
over, admits of the candle being extinguished by the break-
ing of the circuit and then re-ignited, provided the interval
is not longer than a couple of seconds. By this means, itis
suggested, the candle might be employed as ameans of trans-
mitting signals by flashes, using the Morse telegraphic al-
phabet. This idea has already been adopted by the Russian
army, and trials are soon to be made at the headquarters at
Kischenew.

With the ordinary electric lamp, it is not possible to place
more than one pair of carbons in the samecircuit. This is
owing to the necessity of regulation in apparatus where the
movement of the rods is accomplished by electromagnetic
machinery, which itself is dependent upon the variations of
the resistance of the circuit produced by the changes of
length of the voltaic arc. If the arc elongates, the resistance
augments; the electromagnet weakens, and allows of the
relative approach of the carbons. Consequently, if two lamps
were placed in the circuit, and one arc elongated, both elec-
tromagnets would be affected, and hence both arcs would be
shortened. So that the inter-relation of the two machines
would constantly produce improper regulations, which would
amount to no regulation at all. With the candle, however,
it is immaterial how many are placed in the same circuit,
provided the current has sufficient tension to pass through
all. In Paris, three and four lights have been maintained
from a single electric machine.

M. Jablochkoff is at work on further improvements, some
of which he has perfected, and will shortly lay before the
French Academy of Sciences, when we shall present them
to our readers. It will be seen, however, that the invention
is one calculated greatly to extend the usefulness of electric
illumination.

Gommmuicntions,

Our Washington Correspondence.
To the Editor of the Scientific American :

An application having been made by S. D. Locke to Sec-
retary Schurz for an order directing the Commis:ioner of
Patents to rehear the case of Withington »s. Locke, on the
ground that the case was heard by the Assistant Commis-
sioner at a time when the Commissioner of Patents was
present and attending to his official duties, the Secretary has
made a decision, denying the application, reviewing and re-
affirming the decision of Secretary Delano in the quadruplex
telegraph case, as to the right of the Secretary to interfere
with the acts of the Commissioner of Patents, when honestly
performed. There is no complaint made on this score; and
the attorneys of both parties appeared before the Assistant
Commissioner and fully argued the case, thereby tacitly ad-
mitting his competence to decide the case. No objection

was made by either party until the matter was decided, .

when the defeated contestant made this application. After
referring to the long-continued practice of the Office for the
Assistant Commissioner to act on cases when the Commis-
sioner is otherwise engaged, the Secretary says: ¢ The
duties of the Assistant Commissioner have been, and are,
such as the title of his office supposes; and I am of the
opinion that where parties, as in this case, submit their
proofs and arguments to that officer, with a full understand-
ing of the practice so long established, they must abide by
his decision or seek their remedy in the courts.”

An appeal from the Board of Examiners-in-Chief having
been taken by John N. Swift, an applicant for the registra-
tion of a trade mark which had been previously registered
by Winfield Peters, February 29, 1876, the Assistant Com-
missioner affirms the decision of the Interference Examiner
and the Board of Appeals. The trade mark in question is

“The John C. Ragsdale Ammoniated Dissolved Bone.”
The name of Ragsdale is that of a gentleman who was presi-
dent of an agricultural society in Georgia, and his name was
taken, by his consent, to popularize the article in that
locality. Swift, having been appointed to negotiate with
manufacturers for the introduction of this and other brands
of fertilizers, made a contract with the firm of Snowden &
Peters to furnish the article under this name, which firm
afterwards dissolved, and Peters registered the trade mark
in his own name. Unlike applications for patents, priority
of conception of the idea has no weight in the registration
of a trade mark, and Swift not only fails to show that he
ever used the trade mark, but he sold the manufactured arti-
cle of Snowden & Peters on their account. The rights of
Snowden or of the agricultural society are not at issue in
this case, and are therefore not considered. The Board of
Appeals decided the case in Peters’ favor, which this decision
affirms on the ground that Swift had never adopted or owned
the trade mark at all in the sense contemplated by the trade
mark law.

Mr. T. C. Connolly, for many years a Primary Examiner,
has been reduced to First Assistant Examiner—cause said to
be old age.

As a result of the competitive examination for the position
made vacant by the appointment of Mr. Wilber as Examiner
of Interferences, Mr. H. C. Townsend has been appointed
Primary Examiner.

The exploration of our Western territories will be con-
tinued during the coming summerunder Lieutenant Wheeler,
Professor Hayden, and Major Powell, though the field of
operations is not fully determined upon. Major Powell will
probably continue the geological survey of the Colorado
river country, in which his party has already made extensive
explorations. Professor Hayden’s exploring party last year
completed the survey of Colorado, and will make during the
summer an exploration north of the Union Pacific Railroad.
The main party under Professor Hayden will make Chey-
enne their headquarters, and the different divisions will reach
the principal points of their fields of operations by the Union
Pacific road. The northeast division will be under Mr. G.
B. Chittenden, and operate in the Sweet Water and Mud
river countries. The southwest division, in charge of Mr.
Henry Gunnett, will examine a section of about 10,000
square miles in area on the western slope of the main Rocky
Mountain range. The northwestern division, under Mr.
Bechler, will survey an equal amount north of that already
referred to. This part of the country is of more rugged
character than the other sections, embracing within its
limits features of surpassing interest. Its topography,
geology, and natural history are more remarkable than any
of the other sections. The various parties are made up, and
will probably have left for their field of operations ere this is
published.

Secretary Evarts is represented as expressing regret at the
postponement of the extra session of Congress, as it may
prevent the representation of the United States at the ap-
proaching exposition at Paris. He thinks, however, that a
Commission may be appointed which would in part recipro-
cate the French representation at the Centennial Exhibition.
It is probable that a formal communication will be addressed
to the French Government explaining the situation. The
Secretary thinks, however, that, if Congress when they meet
should act promptly in the premises, there would still be
sufficient time to organize a respectable representation of our
products and manufactures.

The Bureau of Statistics has published a statement show-
ing that the exports of ‘‘oleomargarine ” or ‘¢ butterine,”
from New York, during the seven months ending March 31,
amounted to 3,549,629 lbs., of the value of $481,747, of
which 2,852,250 1bs. were shipped to France and 991,329 to
Great Britain. This probably accounts for a discovery that
the English people have lately made that a large quantity of
very nice-looking butter, said to have been imported from
the island of Jersey, had never been made in Jersey at all;
and they were puzzling their brains to find out where it had
come from—having very strong suspicions that it was not
really butter but oleomargarine.

Our Board of Health has condemned a thousand barrels of
an article sold in this market by a Chicago firm for vinegar,
which, when tested by the chemist, was found not to be
vinegar, but a compound containing 54%; grains per gallon
of anhydrous sulphuric acid combined with lime to form
sulphate of lime (equivalent to 117#8; grains of gypsum per
gallon) and 5 grains free sulphuric acid per gallon. This
stuff is probably shipped all over the country, because it can
be made so much cheaper than pure vinegar; and the people
should therefore be warned to notice whether they are buy-
ing vinegar or diluted sulphuric acid.

Washington, D. C. OCCASIONAL.

—————————

A Practical Method of Determining the Friction of
Slide Valves,

To the Editor of the Scientific American

There has recently been considerable discussion of late
concerning the friction of slide valves, from which it ap-
pears that there is a wide difference of opinion among me-
chanical engineers on this subject. I propose to show a
method by which the friction of a slide valve may be meas-
ured; and for that purpose I have designed the instrument
shown in the engraving. It is intended for taking diagrams
which will indicate the frictional resistance of a steam en-
gine valve at every part of itsstroke. In the engraving, E
isa valve stem of a steam engine, which works & valve within
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the steam chest, A. Attached to the end of this valve stem
isa cylinder, F, which is provided with a nicely fitting piston,
B. The stem of this piston, B, is joined to the eccentric rod
of the engine. A common steam engine indicator, D, is
connected with the upper part of the cylinder, F. If the
cylinder chamber is filled with water, and the piston, B, is

driven forward by the eccentric (the water in the chamber
being confined and inelastic), the motion of the piston will
be communicated to the valve stem, and all the parts will
move forward together as if they were rigidly connected.
The cylinder, F, has an external nut by which the valve is
drawn back in the opposite direction, and which prevents
the piston, B, from being withdrawn from the cylinder.
The thrust of the eccentric on the piston, B, will produce a
pressure in the cylinder which will cause the pencil, p, of
the indicator to rise and fall as the pressure increases or di-
minishes. The card, C, on which the diagram is drawn, is
placed flat and stationary (instead of being mounted on a
cylinder), while the indicator is carried back and forth with
the valve. When the pencil, p, is brought in contact with
the card, and the valve is moving forward, a diagram will be
drawn, with a length equal to the stroke of the valve, which
will indicate the pressure at every part of the stroke. The
mean resistance of valve and power absorbed in foot Ibs.
can be determined by the usual method of working out
steam diagrams.

If we wish to know the percentage of power of the engine
which is absorbed in moving the valve, let a diagram be
taken from the cylinder of the engine, and during the same
stroke let a valve diagram be taken; then the foot lbs. of
work developed by the engine may be compared with that
absorbed by the valve. It may be said that the upward move-
ment of the indicator piston would reduce the travel of the
valve; but if the piston, B, is made sufficiently large, this re-
duction would not be of practical importance.

Indianapolis, Ind. JouN C. DEAN.

———t o -—
The Origin of Petroleum,
To the Editor of the Scientific American:

On page 294 of your current volume, 1 notice an article on
a ““ New Theory of the Origin of Petroleum.” The idea may
be new in print; but I heard it advanced during the winter
of 1865-66 by a Mr. Smith, then a resident of Enterprise,
Pa. He said: “By volcanic action, the earth’s crust was
broken, leaving crevices through which the ever-present
water poured, which, coming into contact with the heated
matter near the center of our globe, formed a gas which, in
seeking outlets through the earth’s crust, became more or
less pent up, and necessarily would condense, forming our
petroleum.” He did not, as our friend in Russia has done,
tell the nature of the matter with which the water comes in
contact, but gave the idea generally. I think he wrote on
this subject either to a Titusville (Pa.) or an Erie (Pa.) paper;
but as to that, I am not certain. I remember, however, that
he had a number of pretty sharp arguments with oil men on
this theory. Mr. Smith went further, accounting for the
gas that escaped the condenser by saying that ‘it passes into
the air, forming into globe-like shapes, whichin passing up-
ward gatheraround them a moisture which of course con-
fines them until, by gradually gathering this moisture
(thereby gathering weight), they settle little by little until
they mingle with the clouds, which generate electricity, or
at least contains it, and are exploded by a spark, causing the
flash and explosion—thunder and lightning.” The latter
part of his theory may be a little ‘‘airy;” but we must in
some way dispose of this gas, and why not in this way as
well as any other?

I think this will prove that we as a people are not so far
behind the old world as such ¢ credits ” make us appear.

Buffalo, N. Y. L. E. PoRTER.

—_— —wer—
Poisonous Enameled Ware.

Much consternation has lately been caused by the an-
nouncement in certain Boston papers that the enamels on
the so-called marbleized and granite ware, which have for the
past year or more found ready and extensive sale in our
markets, have been found to contain lead and arsenic. The
ware is quite handsome, of a mottled gray and white color,
resembling somewhat certain varieties of marble in appear-
ance. The vessels (principally culinary utensils) are in gen-
eral enameled both inside and out. It will be seen from the
letter given below that the statements as to the objection-
able character of these enamels are not wholly without
foundation in fact. The manufacture of the ¢ marbleized ”
ware were awarded a medal in the Centennial Exhibition
last year; and in the reportof the judges, we find the state-
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ment that the marbleized ware ‘ differs from all other en-
amels in that it contains no poisonous or injurious sub-
stances whatever,” and that ‘“it is unaffected by excessive
heat, or acids of any description.”

We have received the following from Professor 8. D.
Hayes, the State Assayer of Massachusetts:

To the Editor of the Scientific American :

It will be replying to many inquiries about enameled ware
if you will kindly give this note a place in your columns. I
have recently analyzed various specimens obtained in the
open market, from dealers, kitchens, agents, and directly
from the makers of these wares, and 1 have seen them man-
ufactured. The wares to which I refer now are known re-
spectively as ‘“marbleized ” and ¢ granite ” iron wares, re-
sembling each other so much in their mottled gray color
that they are not easily distinguishable by persons unfamiliar
with them.

The marbleized ware, as hitherto manufactured, contains
considerable lead in a soluble form, with a little arsenic, and
it should not be used in cooking or drinking vessels, although
there is no objection to it for other purposes. Oxide of lead
adds to the clasticity and fusibility of the enamel, so that
there is a temptation to use it on the part of the workmen in
the factories. But serviceable enamel ware can be produced
without it, and I have analyzed pieces made within a few
days, by the manufacturers of the marbleized ware, that are
free from deleterious ingredients.

Some of the picces of granite ware analyzed contained a
small proportion of aii’imamy (about one per cent), which is
not a dangerous clement in the enamel; and as there is noth-
ing clse present that is injurious, it is safe for use in the
kitchen or elsewhere. The other pieces of granite ware con-
tained no soluble metals whatever, excepting iron, and they

arc entirely harmless in composition.
Boston, Mass. S. DANA HAYEs,

State Assayer and Chemist.

PROJECTION OF INTERFERENCE COLORS FROM SOAP
FILMS.
RY HENRY MORTON, PHD.

Among all the phenomena of light, none arc of such
fundamental interest as those of interference; for none have
a closer relation to the first principles of our theory as to the
nature of light, or are so constantly coming up in all parts of
the subject in connection with the most beautiful develop-
ments of color, as for example in the diffraction spectrum
and in chromatic polarization. Yet until recently no means
has been at command for exhibiting directly by projection
this phcnomenon in its characteristic beauty. Now, how-
ever, in the simple arrangement which I am about to de-
scribe, we have all that could be asked in this connection.

The arrangement is as follows: We place the electric light,
E, in the lantern and remove the front element of the con-
densers so that the light comes out in a nearly parallel beam.
The lantern is then turned obliquely towards the screen, and
at the distance of about six inches from the condensers, C,

>
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is set the soap film ring, R, with the soap film on its face.
In such a position as to receive the light reflected from this
film, is placed a plano-convex lens of about 12 inches focus,
and about 4 inches diameter, which is adjusted back and
forth by trial until the best effect is obtained on the screen.
This cffect is to begin with a gradually changing field of the
most brilliant color, with occasional irregularities, but es-
sentially passing through the tints of the spectrum to a deep
violet blue.

When this point is reached, the ring, R, is to be rotated in
its own plane a half revolution, so as to bring the lower part
of the soap film to the top. The result of this is the flow-
ing down over the film of various thicknesses of solution from
the accumulation of its lower edge, now suddenly brought
to the top. These varying thicknesses produce the most
brilliant colors, and, by reason of thisand the graceful cloud-
like forms which are assumed, develop a spectacle with
which I know of nothing comparable, unless it be one of the
most gorgeous sunsets I have ever seen. Purple, crimson, 1
gold, blue, and green, exquisitely blended and of intense
brightness, are some of the tints.

The idea of making the ring rotate, so as to secure this
effect from the flowing of the soap solution, originated with
my friend, Professor George F. Barker, of the University of
Pennsylvania, and rings of a very satisfactory character, in-
volving several little matters of
detail, are manufactured by
Messrs. George Wale & Co., of |
Hoboken, N..J. The solution for |
the soap film is best made as fol-
lows: a@. Take olive oil soap
(white Castile soap), cut it into
shavings with a plane, and dry
thoroughly. Dissolve these shav-
ings in alcohol until the alcohol
issaturated. The solution should
show a specific gravity of 0-880.
b. Mix glycerin with water until it shows 17'1 Baume. To
make the final solution: To 6102 cubic inches of solution

b, add 1'52 cubic inches of solution «, and boil until the
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alcohol is all expelled. This is obtained when the boiling
point rises above 212° Fah. Cool, and turn into a graduated
flask, and add water until the volume is again 6102 cubic
inches. Filter, if nccessary, to remove oleate of lime.

Some of this solution being poured into a small plate or
shallow dish larger than the soap film ring, bring the latter,
face downwards, upon its surface, until the edge is just im-
mersed, and then, keeping the face horizontal, raise gently
and turn into an upright position. Should there be drafts
in the room, an ordinary glass shade may be placed over the
soap film ring, without interfering with the experiment, and
the film will then be more persistent and safe.

——— e ——
ASTRONOMICAL NOTES.
OBSERVATORY OF VASSAR COLLEGE.

The computations and some of the observations in the
following notes are from students in the astronomical de-
partment. The times of risings and settings of planets are
approximate, but sufficiently accurate to enable an ordinary
observer to find the object mentioned. M. M.

Positions of Planets for June, 1877,
Mercury.

Mercury riseson June 1 at 4h. 19m. A.M., and sets at Gh.
29m. P.M. On the 30th, Mercury rises at 8h. 17m. A.M.,
and scts at 6 P.M.

The best time for seeing the planet is on the morning of the
20th, when itis furthest from the sun and rises an hour be-

foreit.
Venus.

On June 1, Venus rises at 4h. 57m. A.M., and sets at 7h.
57m. P.M. On the 30th, Venus risesat 5h. 41m. A.M., and

.| sets at 8h. 35m. P.M.

Venus is small, but bright; and after the middle of the
month it can be seen for nearly an hour after sunset, follow-
ing almost exactly the path of the sun.

Mars.

On June 1, Mars rises a littleafter midnight and sets at
10h. 25m. in the morning. On June 30, Mars rises at 11
P.M., and sets at 9h. 38m. the next morning. Mars is in
southern declination among the small stars of Capricornus
and Aquarius, but is moving toward the north, coming into
better position and increasing in apparent size.

Jupiter.

Jupiter is brilliant now in the southern sky, and will be in
its best position about the middle of June. On the 1st, Ju-
piter rises at 8h. 50m. P.M., and scts at 5h. 51m. the next
morning. On the 30th, Jupiter rises at 6h. 41m. P.M., and
sets at 3h. 41m. A.M. the next day. Jupiter souths at mid-
night on the 20th at an altitude of 25 10" in this latitude.

The various changes of Jupiter’s four moons can be scen
with a smail telescope, and many of the most interesting oc-
cur in June. On the 12th, Jupiter will be seen with only
three moons until after 9 P.M., when the 1st moon will re-
appear from behind the planet. On the 19th, the 1st satel-
lite will disappear between8 P.M. and 9 P.M., by passing
behind the planet; and between 10 P.M. and 11 P.M. the
largest will disappear by coming in front of the planet. On
June 26, Jupiter will be seen when it rises, with all four
moons; but a little after 10 P. M. the first will disappear by
the planet passing between us and the moon and hiding its
light; this satellite will reappear in 2h. and 24m.; and for a
little over an hour the four moons are still scen. But the
3d or largestis very near the planet, and a little after 2 A. M.
comes in front of and is lost in the light of Jupiter. The
small stars around Jupiter arc those of the constellation

Sagittarius.
Saturn.

Saturn rises on June 1at 1h. 5m. A.M., and sets at Oh.,
23m. P.M. On the 30th, Saturn risesat 11h. 10m. P.M., and

I'sets at 10h. 29m. A.M. of the next day.

Mars and Saturn rise at nearly the same time on the 30th,
but Saturn is 5° further north.
Uranus.
On the 1st, Uranus rises at 9h. 57m. A.M., and sets at 11h.
49m. P.M. Onthe 30th, Uranus rises at 8h. 9m. A. M., and

'setsat 9h. 57m. P.M. Uranus is still among the stars of

Leo.
Sun Spots.

The report is from April 17 to May 16 inclusive. In the
photograph of April 17, there appears on the western limb
the group of large spots mentioned in the last report; but
from this date to April 21 clouds prevented observations,
and during that time the group disappeared. On April 21,
a pair of small spots was seen far advanced on the eastern
limb. On April 22, this pair was followed by a pair of very
small ones. During the passage across the disk, there wasa
continual change in the number and arrangement of the
spots in these two groups. Before April 30, both had disap-
peared. In the picture of this date, a small group was seen
on the eastern limb; but after May 5 it could not be found.
‘When last seen, it was near the center of its course, but very
faint. The observation of May 5 showed a small spot, fol-
lowed by a very faint one. On May 4, these spots had not
been seen, and were first visible on the western limb. On
May 8, a large spot was seen coming on. From May 8 to
May 12, no observation could be made. On May 12, two
large spots were seen near the center; one of these wasseen
before May 8, the other had burst out between May 8 and
May 12. The one first seen on May 8 disappearéd between
May 13 and May 14 at about the center of its course; the
other is still visible (May 16), and is at present preceded by a
small spot not seen on May 15,
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GRANT’S IMPROVED HORSE HAY FORK.

We illustrate herewith a new and ingenious apparatus for
unloading hay and like material by meansof horse power.
The advantages claimed are simplicity and strength, and the
adaptability of the device to unloading barley or any like
substance, either long or short, ordinarily difficult to handle
by appliances of this kind. Fig. 1 is an exterior view, and

Fig. 2 exhibits a section of the central tubular tine, A. Into
this tine fits a tubular plunger, B, which is provided at its
upper end with a hook, and is plugged at its lower
extremity, where are affixed ears to which the barbs,
C, arc pivoted. The spring, D, is clamped to the tine by a
band and screw, and has a catch pin which passes through
the disengaging lever, E, and the side of the tine, and enters
a hole in the plunger, B. The lever, E, encircles tke tine,
and rests under the spring, and is held in place by the catch
pin. The end of this lever is bent upward, and is provided
with a small pulley. At F, is a key, which passes through
amortise in the tine and through a slot in the plunger, thus
serving to limit the motion of the latter. The end of the
key is bent over the front of the tine, and is formed into an
eye, to which the disengaging cord, which passes upward
over the pulley, is attached. At G are lateral tines, which
are detachably secured to the central tine, so that, when a
light fork is desired, the latter may be used alone.

In using the apparatus, the plunger, B, is drawn upward
until caught by the catch pin. In this position, the barbs,
C, are retracted. The fork is then lowered into the hay or
grain until well buried. The lever cord is then pulled, when
the catch pin is withdrawn from the plunger and the latter
descends, throwing out the barbs. These as they cxtend
press and pack the material up into the crotchets of the tines.
In this position, the plunger is again caught by the catch
pin; and as the bottom of said plunger rests on the barbs,
the weight thereon is taken off their pivots and brought to
bear on the key, F. The load is then lifted. When it is to
be discharged, the lever is again moved, the catch pin with-
drawn, and the weight causes the fork to descend, the plunger
remaining stationary.  This causes the retraction of the
barbs and consequent release of the hay. The invention re-
ceived an award and commendatory report at the Centennial
Exposition.

Patented through the Scientific American Patent Agency,
April 3, 1877. TFor further information relative to sale of
territory, etc., address Peter Grant, Clinton, Ontario,

Canada.
_—  evtro—

A Large Passenger Steamer.

The new steamboat, the Massachusetts, of the New York
and Providence line, was built by Mr. Steers, of Greenpoint,
N. Y. Her dimensions arc as follows: Length, 325 fect;
beam, 46 feet; beam, over all, 76 feet; depth of hold, 16 feet
4 inches. The frames arc of white oak and locust and cedar,
the floor timbers of white oak, and the top timbers of locust and
cedar. Thedeck is of white pine. The launching weight of the
Massachusetts, without the machinery or joiner work, was
1,000 tons. The engine is of the vertical beam type, with
all the recent improvements. Thereis a 90-inch cylinder
with a stroke of 14 feet. The wheels measure 39 feet 7inches
in diameter. There are two smoke pipes. The boat will be
steered by steam. The interior arrangements are very hand-
some.

P —
L Glan

THE dreaded hemileia vastatriz, which has hitherto been
confined to coffce plantations of Ceylon and Southern India,
has at last made its appearance in Sumatra, and in all proba-
bility will find its way before long to the neighboringislands

where coffee is grown,
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A WONDERFUL WATCH.

In the accompanying engravings we present the remarkable
watch which that able scientist, Mr. Mark Twain,says ‘‘knows
considerably more than the average voter,” and ‘‘comes
nearer to being a human being than any piece of mechan-
ism I ever saw before.” Mr. Twain probably did not have
in his mind the modern reaper, which picks up grain, makes
it up in bundles, cords it, and ties a knot in the cord, or the
Jacquard loom, which weaves por
traits, or the talking machine, or
the perfecting Hoe and Walter print-
ing presses, all of which are very
much more human-like in their per-
formances than this watch, when he
ventured the above opinion; so that
we cannot fully indorse his thought-
ful remark, but it is none the less
true that the timepiece is an exceed-
ingly ingenious specimen of horo-
logical skill.

We are not going to explain the
machinery, because we want to
print something else in this issue,
and our readers might not enjoy
reading about nothing but this
watch, as would be the case if we
described it in detail. Therefore
we give several beautiful engrav-
ings of the works, and a general de-
scription of what they accomplish.
In Fig. 11is givena view of the face
of the timepiece, showing four small dials. There is of
course, first, the usual dial for noting the time. Beside the
two hands necessary for the latter purpose, are two long
hands which point to a graduated scale which, divided in 60
parts and subdivided to fifths of a part, surrounds the cir-
cumference of the dial. These two hands normally both
point to twelve. Suppose we are timing two horses starting

at different times. The instant the first horse is off, we press
a stop on the side; then hand No. 1 startsmarking seconds.
When the second horse starts, we press the stop again, and
hand No. 2 begins its movement in the same direction. At
any desired moment the stop is pressed a third time, and

Fig. 4.

both hands are instantly arrested. Finallya fourth pressure
on the stop sends the two hands back to twelve. Justunder
the XII mark is a small dial which shows the day of the
week; another dial on the right exhibits the day of the
month, another on the left the name of the month, the

fourth below has a hand which beats fifths of seconds,
and also an open facethrough which a golden moon on a
blue enameled sky can be seen. This moon follows ex
actly the phases of our satellite; so that the time of new or
full moon is instantly seen. The moon besides has a stop of
her own, so that she can be set a day or more ahead in ad-
justing the watch, and another stop serves to regulate the
month and day dials. The watch, besides, is a repeater;and

Fig. 1.

MATILE'S WATCH.

on pressing still another stop, it sounds first the hour, then
a certain number of times to indicate the quarter, half, or
three quarters past, and then the requisite number of scparate
strokes to tell the minutes elapsed since the quarter. Leap
year and February 29 are fully provided for. There is alit-
tle wheel, D, Fig. 2, which makes one quarter revolution
per year. In four years it completes its turn, and the hand
on the February mark of the month dial stays there for one
day longer.

Fig. 2 represents the works just beneath the dial plate. A
is the wheel for the month hand, B that for the date hand,
Cthat for the week day hand, and E is the moon wheel.
Underneath this mechanism, the machinery looks as repre-
sented in Fig. 3. The principal portion of the works that
operate the repeater device is here. On turning the watch
over and opening the back, intricate mechanism is shown, as
in Fig. 4, which exhibits the annular bells, the hammers, and
the double winding apparatus.

M. H. L. Matile, of Locle, Switzerland, made this remark-
able timepiece, and exhibited it at the Centennial. The me-
chanism is so perfectly and accurately executed that it re-
quires comparatively little power to be exercised by the main
train to accomplish all this work, and this without interfer-
ing with the notation of exact time. It should be mentioned
that a first-class rating and certificate from the observatory
of Neufchatel accompanies the watch, setting forth its sur-
prisingly accurate running qualities. We are indebted to
Messrs. Mathey, of 119 Fulton street, this city, for our in-
formation.

O
©

Where to Buy Sportsmen’s Tackle, ete.

Mr. W. Holberton, dealer in sportsmen’s goods, of 102
Nassau street, this city, has issued a neatlittle illustrated
pamphlet, giving full descriptions of all the novel and in-
genious inventions which increase the comforts and lessen
the hard work incident to camping out. Particularsare also
given relative to the best guns and fishing tackle, and of the
numberless appliances which go to make a sportsman’s out-
fit complete. What with portable stoves, portable tents, port-
able boats, and portable beds, lifc in the woods nced now
involve few of the hardships which go to alloy its pleasures;
while if the modern hunter grows in destructiveness with
the multitudinous devices, invented for his benefit and here
illustrated, certainly more piscicultural societies and more
game law makers will find renewed ficlds for their endcavors.
‘We cannot particularize asto the best things noted in M.
Holberton’s catalogue, although therc is one ‘‘fly book”
which will especially commend itself to anglers, and is, we
think, one of the best arranged books we have ever seen.
A full description is given of the new glass ball trap for
pigeonshooters, which is an excellent apparatus, which we
—and Mr. Bergh we are sure will cordially join us—can com-
mend to the notice of amateur shots. Persons dealing with
Mr.Holberton have the satisfaction of knowing that his advice
as to flies, etc., can be relied upon, as he is a practical sports-
man himself. The price of the pamphlet is 10 cents.

—————————————
PROFESSOR R. H. THURSTON’S AUTOGRAPHIC TESTING
MACHINE,

We illustrate herewith the latest and most complete form
of Professor Thurston’s machine for testing the strength,
elasticity, ductility, shock-resisting power or resilience, and
the homogeneousness of metal. The material is tested by
twisting, by which is obtained a great range of distortion,
and the most favorable treatment for revealing all the char-
acteristics of the test piece. The latter is placed between
two independent jaws, one of which is rotated by means of
an arm in the simpler styles, and in the one here illustrated
by a worm, L, and gear, M. The force thus applied is trans-
mitted through the test piece to the other jaw, from which
depends a weighted arm or pendulum, B. The resistance
offered by this pendulum to the force tending to deflect it
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from the perpendicular, causes that force to react upon the
test piece and produce distortion and fracture. The angular
position assumed by the pendulum is a measure of that force.
A pencil is secured to the pendulum and is moved when the
latter is thrust forward in a direction perpendicular to the
plane of rotation, by its contact with a guide curve, F, fast-
ened to the frame of the machine. A cylinder, G, is secured
to that jaw which is moved by the gear wheel. The cylinder
and the pencil have precisely the
relative movements of the two ends
of the test piece, so that the length
of the curve, automatically de-
scribed by the pencil upon a paper
wrapped about the cylinder, be-
comes a measure of the degree of
distortion or of the ductility, and
its height measures the resistance
offered by the material. The ma-
terial thus tells its own story, these
elements recording themselves si-
multaneously and continuously from
the initial point to the point of final
rupture. The diagrams made by
the machine show to the eye at a
glance the nature of the material
tested, and are very characteristic.
The strength of the material is
measured on the diagram with a
pocket rule or a pair of dividers.
Any bright boy can make the tests
and interpret the diagrams.

These machines offer facilities for a study of the physical
properties of the materials of construction, and of the man-
ner in which molecular changes are induced by the various
processes of manufacture and of use. They are in constant
use for the tests and researches carried on in the Mcchanical
Laboratory of the Stevens Institutc of Technology, and have
been supplied to the United States Navy Yard at Washington,
to the Russian and Japanese Governments, and to some of
our leading railroads, iron manufacturers, and scientific in-
stitutions. The apparatus is especially valuable in testing
such metals as cast iron, as it measures extensions which
other machines cannot detect to the hundred millionth of an
inch. It has been used with success in testing car wheel
irons, showing their relative value with accuracy. The pur-
chaser of the machine is supplied with tables by which he
obtains accurately the percentages of elongation, and with
instructions giving the methods of deducing the strength,
elasticity, homogeneousness, and other qualities.

The machine illustrated was designed and made entirely
by the students of the class of 1876 of the Stevens Institute
of Technology, and was exhibited by them at the Centennial
Exhibition. It reccived the award of the judges. The
earlier forms received the gold medal, the highest award at
the Exhibition of the American Institute, 1874 and 1875, and
the medal of the Cincinnati Exhibition of 1875. The machine
is manufactured in the workshop of the Mechanical Labora-
tory of the Stevens Institute of Technology, Hoboken, N. J.,
and by Messrs. William H. Bailey & Co., of Salford, near
Manchester, England.

O P, -
The Speaking Telephone in New York,

Professor A. Graham Bell recently exhibited his telephone
at Chickering Hall, in this city. Wirc communication was
established with New Brunswick, N. J., a distance of 32
miles. The lecturer in his first discourse explained the laws
of sound, and afterwards the members of the audience were
afforded opportunities to converse with Mr. Watson at the
other end of the line. Small instruments were used, and the
soundproduced was not generally audible throughoutthe hall.

—_— . r—————————
Fall of a Court House,

A new court house, nearly completed in Rockford, 1ll.,
recently fell down, killing ten men and wounding fourteen.
The dome was 119 feet from the ground, and was supported
by iron columns, whichin turn rested on abrick wall. The
latter was not constructed of sufficient strength to hold up
the superincumbent weight. It accordingly gave way, and
was followed by the entire dome and roof, leaving little
more than the four walls of the edifice standing.
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THE FOUNTAINS AT ARANJUEZ.

About thirty miles to the south of Madrid, the capital of
Spain, lies a princely domain surrounding a magnificent
country mansion. This is Aranjucz, the summer residence
of the King. It was designed and constructed under the
directions of Philip the Second, and is reached by a well
constructed road connecting it with the capital, as well as
by the Madrid
and Alicante
railway. The
palace of Aran-
jucz contains
many noble
works of art;
but the chief at-
traction to na-
tives as well as
visitors is the
park, with its
ornamental gar-
dens and foun-
tains. Our en-
graving  repre-
sents the Triton
fountain, which
stands in a shady
and secluded
spot. The ar-
rangement  of
the water jets
and of thebronze
and marble
sculpture is ex-
ceedingly artis-
tic and effective.
Broad double
avenucs of elms
traversc the
park, leading to
the center; and
the walks are
lired with box
and laurel
hedges. The pur-
ple buds of the
cactus and aloc
stand out against
the green of the
rare shrubs; and the air is filled with the fragrance of the

orange blossom.
_— 4t —

CALIFORNIAN SEA LIONS.

Of the family of phocidew or seals, the otariw, comprising the
so-called sca lions and sca Dbears, are cspecially interesting.
Like most members of the scal family, they are easily tamed,
and arc affectionatc and docile; they can be taught to sit

up, to bow, to kiss the hand, and to perform many tricks.
Many of our readers have probably seen the southern sea
lions (otwria jubatw) in the Zodlogical Gardens in Lon-
don, and also the northern or California sea lions (ofaria
Steller?) in the Thiergarten at Hamburgh, Germany. The
sea lions in Central Park, and at the Aquarium in this
city, are of the latter species; and the intelligence and affec-

THE TRITON FOUNTAIN IN THE PARK AT ARANJUEZ

tion for their keepers which they manifest, and their efforts
to raise themselves out of the tanks of water in which they
arc kept, in order to reach their master, are very amusing.
Our illustration shows the specimens in the Hamburgh collec-
tion above mentioned, the animals being quite young. The
males of this genus are about 5 fect long when fully grown,
and the females about 4 fect. They yield fur of a golden
brown color. Their cars are small, pointed, and pendent,

and their eyes are large, full, and expressivc. The jaws
display, when open, formidable tecth. Their snouts are fur-
nished with long drooping, silver-white bristles. They are
found along the coasts on the Northern Pacific Ocean, from
Behring’s Straits to California and to Japan, and are
hunted for their fur, as well as for their flesh, which is
a favorite article of diet in the Aleutian Islands. Our
readers will at
once notice the
comparative
smallness of the
heads and length
of the nccks, the
latter being
elongated at
will. The
prominence of
the  shoulder
blades gives
them a  hump-
backed appear-
ance. They are
much more agile
than would be
supposed from
their size and
weight, and they
move lightly
and gracefully
through the wa-
ter. Their bodies
are very flexible,
and they can
scratch  their
heads, as dogs
do, with their
hind paws.
Their bellowing
can be heard at
a great distance,
and the males
arc fond of ex-
hibiting their
vocal powers;
the sound is dis-
agreeable, re-
sembling the
cry of a child
in distress, although, of course, it is much louder.
B e

IN a recent lecture on heat, delivered at the Royal Institu-
tion, Profcssor Tyndall described an invention of Mr. Sie-
mens to detect the oxidation of telegraph cables. It indi-
cates the heat that the oxidation occasions, and thus shows
to what extent the rust is forming. It is chiefly of service
with cables coiled in tanks.

CALIFORNIA SEA LIONS IN THE HAMBURGH ZOOLOGICAL GARDENS.
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The Destruction of the Young Locusts,

The Commissioners selected by Congress to investigate and
report on the best means of destroying and preventing the
ravages of the locusts have issued their first ‘“ Bulletin,” un-
der the auspices of the Interior Department. With gentle-
men of such ability as compose this Commission, our agri-
culturists may have reasonable hopes that a remedy may be
found for relieving them of the obnoxious and destructive
enemy of their crops. The present number has exclusive
reference to the destruction of the young insects which will
so largely, the Commissioners state, occupy the attention of
our Western farmers for the next two months. It is to be
followed by a second number, on the natural history and
habits of the species. The report says:

““The only feasible way of now destroying these is to plow
them deeply under where that ispossible. The plowing will
be effectual according as the soil is porous or tenacious, and
according as the surfaceis afterward compressed by harrow-
ingandrolling. All other things being equal, a plowing of
4 to 6 inches will prove more effectual, if the ground be sub-
sequently harrowed and rolled, than deeper plowing with no
subsequent comminution and compression. We advise the
farmers in the locust region to supply themselves with early
ripening seed corn, and to prepare to grow more leguminous
and tuberous crops than is the custom. But as the principal
struggle during the next two months will be with the young
insects, we devote this bulletin more particularly to the best
means of overcoming them. Heavy rolling, where the sur-
face of the soil is sufficiently firm and even, destroys a large
number of these newly hatched young, but is most advan-
tageously employed when they are most sluggish and inclined
to huddle together, as during the first eight or ten days after
hatching, and in the mornings and evenings subsequently.
They then drive almost as readily as sheep, and may be
burncd in large quantities by being driven into windrows or
piles of burning hay or straw. They may also be killed
with kerosene, and by means of flattened beating imple-
ments, wooden shovels being extensively used for this pur-
pose in Europe. But to protect the crops and do battle to
these young locust armies, especially where, as was the case
in much of the ravaged country in 1875, there is little or no
hay or straw to burn, the best method is ditching. A ditch 2
feet wide and 2 feet deep, with perpendicular sides, offers an
effectual barrier to the young insects. They tumble into it
and accumulate, and die at the bottom in large quantities.
In a few days the stench becomes great, and necessitates the
covering up of the mass. In order to keep the main ditch
open, therefore, it is best to dig pits or deeper side ditchesat
short intervals, into which the "hoppers will accumulate and
may be buried. Made around a field about hatching time,
few "hoppers will get into that field till they acquire wings,
and by that time the principal danger is over, and the insects
are fast disappearing. If any should hatch within the in-
closure, they are easily driven into the ditches dug in differ-
ent parts of the field. The direction of the apprehended ap-
proach of the insects being known from their hatching lo-
cality, ditching one or two sides next to such locality is gen-
erally sufficient, and when farmers join they can construct a
long ditch which will protect many farms. We have not a
doubt but that with proper and systematic ditching, early in
the season, when the insects first hatch, nearly everything
can be saved. Where water can be let into the ditches so as
to cover the bottom, they may be made shallower, and still
be effective. A ditch 8 feet wide, unless correspondingly
deep, will be more apt to permit the escape of the insects
when once in than a narrower one. In hopping, the more
perpendicular the direction the insects must take, the shorter
will be the distance reached. Of course, the wider the
ditch, if it be correspondingly deep, the more effectual will
it prove. In exceptional cases, when the locusts are nearly
full grown and the wind is high, so as to assist them, even
the two feet ditch loses much of its value.

““Next to ditching, the use of nets or seines, or converging
strips of calico, or any other material, made after the plan of
a quail net, has proved most satisfactory. By digging a pit,
or boring a post auger hole 3 or 4 feet deep, and then staking
the two wings so that they converge toward it, large num-
bers of the locusts may be driven into the pit after the dew
is off the ground. By changing the position of this trap,
much good can be done when the insects are yet small and
huddled in schools. But all modes of bagging, netting,
crushing with the spade or other flat implements, and burn-
ing, which can be employed to good advantage when the in-
sects first begin to hatch, become comparatively useless when
they begin to travel in concert over wide stretches of land.
The same may be said of all the mechanical contrivances to
facilitate the destruction of the insects; they are useful if
used in concert in a given neighborhood soon after the young
hatch, but subsequently do not compare to ditching. There
arc a number of contrivances that have been more or less
successfully used, but we cannot treat of all of them in de-
tail. 'We shall, rather, at this time, content ourselves with
descriptions of a few, which will illustrate the principles to
be kept in view. Those used in Minnesota, so far as we can
learn, are applications of one principle, namely, an open-
mouthed bag, dragged by hand or horse power. We have
seen a very large one that would take from eight to twelve
bushels of pupe per day; but this was after the insects had
been pretty effectually fought by burning and otherwise. It
was very effective. Its owner proposes to place his whole
dependence on it next year. It hadoneaddition over others
that we think valuable. It ranback 10 feet or more to abag,
andnear the rear end two or three square feet of cloth had
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been cut out and replaced by wire gauze. This gave a chance
for the air to draw through, and as the locusts worked to-
ward the rear end they made toward the light shining
through the wire. This machine was rigged on cart wheels,
and the only expense was in getting three long poles from
the woods, and in purchasing about forty yards of cotton
muslin.

“ Major J. G. Thompson, of Garden City, Minn., hasused
with satisfaction a net made as follows:

““ «Two pieces of common batten about 16 feet long were
used as framework for the mouth of the net, one for the bot-
tom and one for the top. From the end of the bottom piece
a wooden shoe of the same material ran back about 6 feet to
steady the trap and serve as a runner. To the rearend of
this shoe a similar piece was fastened by a hinge, and ran
forward and was fastened to the top piece of the frame, so
that the mouth of the trap would open and shut like a jaw.
To hold the mouth open, two short upright posts were fast-
ened to the top piece by ahinge, and rested upright upon the
bedpiece. The net itself was made of cotton cloth for the
bottom, and the top was made of mosquito netting. The
mouth of the net extended 16 feet from one side of the trap
to the other, and the net ran back about 6 feet to a point with
a hole at the end to let out the insects collected. A boy ten
years cld can draw one end of this net, and by the use of it
Major Thompson saved one piece of wheat.’

*¢ Similar machines have been drawn by horses hitched to
each side of the trap, being 12 to 16 feet apart. The horses
serve the purpose of driving the locustsinward toward the
mouth of the net. There have been many forms of these ma-
chines, but all on the same general principle. In Colorado,
also, machines have been used to good advantage, most of
them having for their object the burning of the young in-
sects. Mr. J. Hetzel, of Longmont, uses a burner drawn by
horses. It is 12 feet long, 2 to 2% feet wide, and made of
iron, set on runners 4 inches high. Anopen grate on the top
of therunners is filled with pitch pine wood, and a sheet
covers the grate to keep the heat down. The grate is gener-
ally made with a network of heavy wire, such as telegraph
wire. Two men and a team will burn 10 to 12 acres a day,
and kill two thirds of the insects, but it requires a hot fire.
Mr. C. C. Horner gives in the Colorado Farmer the following
more detailed description of a machine which works on the
same principle:

¢« It consists of three runners made of 2x4 scantling 3 feet
in length, to be placed 6 feet apart, making the machine 12
feet wide, runners to be bound together by two flat straps or
bars of iron (the base being 12 feet long). Across the top,
bars of iron hold the runners firmly together and form a
frame across which wire can be worked, to makea grate to
hold fire. The upper part of the runners should be hol-
lowed out so that the grate may glide along within 2 inches
of the ground. A sheet iron arch should be set over this
grate to drive the heat downward. This machine is very
light, and can be worked with one horse. Pitchwood is best
adapted to burning, and can be chopped the right length and
size and left in piles where most convenient when needed.
This machine is intended to be used when the little "hoppers
just make their appearance along the edge of the grain,
going over the ground once or twice each day, or as often as
necessary to keep them killed off. The scorching does not
kill the grain, but makes it a few days later. Thisis certain-
ly the cheapest manner of getting rid of this pest, as well as
the most effectual.’

“Mr. Rufus Clark, of Denver, according to the same
paper, uses a piece of oilcloth 9 to 12 feet long and 6 feet
wide. One side and each end are secured to light wooden
strips by common carpet tacks, and the corners strengthened
by braces. The oilcloth is smeared with coal tar, purchased
at the Denver gas works at $7.50 per barrel, and the trap is
dragged over the ground by two men, a cord about 10 feet
long being fastened to the front corners for that purpose.
The entire expense of the ‘trap’ is about $3.50; and as it is
light and easily handled, it will be found serviceable on small
as well as large farms. Zinc, instead of oilcloth, has also
been used for the same purpose. When the insects are fam-
ishing, it is useless to try and protect plants by any applica-
tion whatever, though spraying them with a mixture of kero-
sene and warm water is the best protection we have tried,
and will measurably answer when the insects are not too nu-
merous or ravenous.

‘“The best means of protecting fruit and shade trees de-
serve separate consideration. Where the trunks are smooth
and perpendicular they may be protected by whitewashing.
The lime crumbles under the feet of the insects as they at-
tempt to climb, and prevents their getting up. By their
persistent efforts, however, they gradually wear off the lime
and reach a higher point each day, so that the whitewashing
must be often repeated. Trees with short, rough trunks, or
which lean, are not very well protected in this way. A strip
of smooth, bright tin answers even better for the same pur-
pose. A strip 8 or 4 inches wide brought around and tacked
to a smooth tree will protect it, while on rougher trees a piece
of old rope may first be tacked around the tree and the tin
tacked to it, so asto leave a portion both above and below.
Passages between the tin and rope or the rope and tree can
then be blocked by filling the upper area between tin and
tree with earth. The tin must be high enough from the
ground to prevent the ’hoppers from jumping from the lat-
ter beyond it; and the trunk below the tin, where the insects
collect, should be covered with some greasy or poisonous
substances to prevent girdling. This is more especially ne-
cessary with small trees, and kerosene or whitewash having
Paris green mixed with it will answer as such preventives.
One of the cheapest and simplest modes is to encircle the
tree with cotton batting, in which the insects will entangle
their feet, and thus be more or less obstructed. Strips of
paper covered with tar, stiff paper tied on so as to slope roof
fashion, strips of glazed wall paper, and thick coatings of
soft soap, have been used with varying success; but no es-
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toppel cquals the bright tin. The others require constant
watching and renewal, and in all cases coming under our
observation some insects would get into the trees, so as to
require the daily shaking of these morning and evening,.
This will sometimes have to be done, when the bulk of the
insects have become fledged, even where tin is used, for a
certain proportion of the insects will then fly into the trees.
They do most damage during the night, and care should be
had that the trees be unloaded of their voracious freight just.
before dark. Most cultivated plants may be measurably
protected from the ravages of these young by good cultiva-
tion and a constant stirring of the soil. The young have an
antipathy to a loose and friable surface, which incommodes
them and hinders their progress, and they will often leave
such a surface for one more hard and firm. Finally, though
insisting on ditching and the digging of pits, as, all things
considered, the best and most reliable insurance against the
ravages of the young locusts, we would urge our farmers to
rely not on these means alone, but to employ all the other
means recommended, according as convenience and oppor-
tunitysuggest. Another method of destroying the young
has been proposed and to a certain extent adopted. It prom-
ises, if carried out effectually, to beof much advantage. It
is to protect the prairie grass from fires until spring, and, af-
ter the bulk of the eggs are hatched, to simultaneously burn
over the entire neighborhood, township, or county, oras far
as the combination may extend. This requires concerted
action and considerable watchfulness, but if carried out rig-
idly will destroy a very large number of insects, and has the
advantage of being inexpensive. It is inapplicable on the
cultivated grounds, but applies to the areas where the other
measures are least effective.

“One of the most effectual means of destroying the
young locusts, and one which is too often overlooked because
its effectsare not so directly apparent, is the preservation
and multiplication of the native birds. ~Without undertak-
ing at this time to specify the species which should be espe-
cially protected, and about which there is yet some difference
of opinion, we fecl warranted in stating that until the usc-
less species in this respect are distinguished from those that
are beneficial, it is best to protect all insect-eating birds; and
if the laws of the State are insufficient for this purpose, let
communities, townships, and counties use all their lawful
powers therefor. Chickens, turkeys, and hogs devour lo-
custs in immense quantities, and thrive during years of lo-
cust invasion or whenever these insects abound. Prairie
chickens and quails devour them with avidity, and even hunt
for their eggs; swallows and blackbirds pursue them unre-
lentingly; the little snow birds devour great quantities of
eggs when these are brought to the surface by the freezing
and thawing of the ground, and the same may be said of al-
most all birds inhabiting the western country in winter.
The good offices of birds were everywhere noticed in 1875.
Professor F. H. Snow, of Lawrence, Kan., found the young
locusts in the gizzards of the red-headed woodpecker (melan-
erpes erythrocephalus), yellow-billed cuckoo (coccyzius Ameri-
canus), cat bird (mimus Carolinensis), red-eyed vireo (vireo
olivaceus), great-crested fly-catcher (myiarchus crinitus), and
crow blackbird (quéscalus versicolor),species that had not been
noticed tofeed on them before. The shrike or butcher bird
impales them on to thorns and other pointed substances;
and a number of other birds, as well as reptiles, such as
toads, frogs, and snakes, feed upon them. We therefore
strongly recommend the raising of as large a number as pos-
sible of hogs and poultry, both as a means of utilizing and
of destroying the young locusts.”

The States of Missouri, Kansas, and Minnesota have
passed laws granting bounties for capturing and destroying,
or otherwise preventing the increase and ravages of the

grasshopper.
B

The Effect of Tobacco on the Human System.

In the fourth annual report of the Michigan State Board
of Health, Dr. Scott relates something new in the influence
of tobacco onthe human system, as follows:

‘“ There has come under my notice for several years, but
more particularly during the last two years, a kind of rheu-
matic condition of the walls of the chest. The patient
complains of a dull heavy pain in the chest walls. The dis-
ease in a large majority of cases is confined to the left side.
The pain is circumscribed and limited to a space of not more
than two inches in diameter, just below and a little to the
left of the left nipple. At times the pain is very severe, and
always constant day and night, when the patient is awake.
I have investigated the disease to some extent, and find it to
be more common among tobacco users, especially those who
use the weed to excess. Patients suffering from this com-
plaint invariably come to their physician with the belief
that they have heart trouble. I have not found signs of or-
ganic lesion in any of the cases that I have examined, but
there does exist in some of them what might be called *irri-
table heart.” I am convinced that the greater number of
these cases are the result of intemperance either in the use of
tobacco or other stimulants, for the reason that, when the pa-
tient abstains from the use of them for a short time, his pain
ceases and his condition improves. In one case, where the
patientabstained from the use of tobacco for thirteen months,
the pain entirely ceased; but at the end of this period the
gentleman recommenced the use of tobacco, and after three
wecks’ use the old pain returned with all its severity. I am
certain that quite a number in this vicinity are receiving
treatment for heart disease, when, if they would reform in
tobacco using, they would speedily recover.”
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NEW YORK ACADEMY OF SCIENCES.

The chemical section of the Academy of Sciences held
their regular monthly meeting at 64 Madison avenue, Mon-
day evening, May 14, 1877, Dr. J. S. Newberry, President, in
the chair.

Mr. Henry Newton, E.M., exhibited some plates illustrat-
ing the paleontology of the Black Hills. The President
spoke of the failure on the part of Congress to appropriate
sufficient funds to pay the cost of their publication, thus
throwing much of the expense of this very useful and prac-
tical survey upon Mr. Newton and his colleagues. Mr.
Newton will soon return to the Black Hills to finish the sur-
vey begun by him and Mr. W. P. Jenney last season.

Mr. C. Chamberlain exhibited a specimen of the new min-
eral—astrophyllite—from E1 Pasoz county, Colorado. This
mineral contains 13 ingredients, including titanium, tanta-
lum, copper, etc. It is micaceous, but the lamine are not
flexible; it is of a yellowish color, and in powder looks like
Mosaic gold. Also specimens of analcite with apophyllite,
from Lake Superior.

The first paper of the evening was entitled

THE RELATION BETWEEN MALARIA AND VEGETATION,

as shown in the vicinity of New York, by General Egbert \
L. Vicle. The speaker began by stating that in his plan of
Central Park, which hemade twenty years ago, he made a
botanical garden one of the features of the Park. It was
thrown out then, but now it is proposed to do what he then
proposed. He next spoke of the drainage of the city, and
exhibited a map showing the ancient watercourses. Many :
of these streams, he said, were supplied from perpetual ‘
springs, which will continue to flow until the end of time,
yet no provision has been made to carry off the water of
these springs; the city is absolutely without drainage. He
had hoped that a botanical garden in the Park would devel-
op certain plants that have the power of neutralizing the
injurious effects arising from want of drainage. At that
time 70,000 species of flowers and trees were growing in the
Park, most of them being kept browsed down to 6 inches or
a foot. The relation between plants and animals was next
referred to-, and much credit given to the researches of Tyn-
dall, Huxley, Darwin, Pasteur, Bastian, and Haeckel. = The
opposite views of these investigators had promoted research
and had been of great benefit, but much still remains un-
known. The microscopist knows how close is the resem-
blance of plants to animals in the lower formsof life, how
they seem to pass from one to the other. In higher forms of
life, the refuse of one is the food of the other, so that they
mutually sustain each other. An equilibrium of the two is
a necessity for a wholesome state of the atmosphere. The
tendency of civilization and the gravitation of people to-
gether into large cities is upsetting the equilibrium of nat-
ural forces. There is not enough vegetable life here to con-
sume the refuse of the animal life. =~ What are these surplus
elements? They are everything that is offensive to any of
the senses, whether in air, earth or water, indoors or out of
doors, by day or by night. One of the results of this surplus :
of animal refuse is malaria. It has been established that
there are present everywhere certain destructive principles
which may at times and under favorable circumstances de-
velop into malaria. We owe this word mal aria to the Ro-
mans, and it meant with them ‘“bad air,” which is recog-'
nized the world over as the cause of disease. The Greeks
called it méasma, and built temples to Alsculapius to void
off its evils. We wonder at their idolatry and ignora-ce,
but our own ignorance is almost asgreat in regard to its true
character. Malaria implies bad air; miasm, infection float-
ing in the air. Under what circumstances does air become
an agent in propagating such diseases as plague, cholera,
yellow fever, and smallpox, which have destroyed millions,
and are still at their deadly work? The speaker then spoke
of theusual classification of diseases for statistical purposes,
under ‘“malarial,” ¢ zymotic,” etc., in which malarial em-
braces all those which distinguish one country from another,
one year from another, and which have at times decimated
cities and countries. He stated that three fifths of all the
deaths in the world result from miasmatic diseases. These
have gone on from age to age almost unchecked and unre-
strained, the average death rate increasing. He then spoke
of the plague, cholera, smallpox, yellow fever, and their
ravages in historical times; and said that an erroneous im-
pression prevailed that malarial diseases are restricted to in-
termittent fever, chills, and fever and ague, which prevail
wherever drainage is defective or the soil has been disturbed.
People think that these fevers are never fatal, and come to
think of malaria as something we can endure and become
accustomed to. There were 80,000 deaths in this city last
year, more than half of which were due to malarial diseases.
He next referred to the three chief theories held by physi-
cians in regard to malarial diseases; first, the gaseoustheory,
that they are due to certain gases; secondly, the vegetable
theory, that they are due to germs; thirdly, the specific
poison theory. Malaria has a history, a geology, a botany,
a chemistry, a topography, a geography; yet all these have
failed to explain it. It ishoped that the new science of bi-
ology will do more for it. Many of these diseases attack a
person but once, and are contagious; a certain time elapses
between exposure and the development of the disease. They
generally run a certain length of time. These are called
acute specific diseases. Could any gas do this? We know
none with such power. The theory of specific poison only
substitutes a general term and explains nothing, but only re-
moves the question a step further. The vegetable theory is

most worthy of study by biologists.

i blow, and is dotted with pools of stagnant water.

The speaker exhibited
a drawing of the penicillium glaucus magnified, also of a drop
of blood from a patient that died within 48 hours with small-
pox; the iatter viewed under a microscope was aslively as a
pond full of fish. The similarity of the two forms was
quite remarkable.

Nearly the entire food of plants is derived from the air.
It must be the refuse of the animal world, things which are
hurtful to animal life. Weall know that the country, where
vegetable life predominates, is more healthy than the town.
Tyndall has shown the presence of minute organisms in the
air, and how they can be developed into larger forms. This

-island was, in its primitive state, a most beautiful place, and
: now how changed!

Nature is for ever dethroned, the rivers
are encroached upon and polluted, watercourses are cut off;
the supersaturated soil gives off these germs of disease which
make it as bad as the Roman Campagna. Central Park has
become a mass of shrubbery through which no winds can
Let this
be remedied, and let botanists plant there those trees which
are capable of consuming most of these poisons, and let our
citizens aid to destroy the poison by the same means. The
speaker concluded by pointing out on maps that, where
fevers most abound, there have formerly been watercourses,
and showed that the Roman fever was likewise brought about
by the destruction of drainage systems and watercourses.

A somewhat spirited discussion followed, in which Dr.
Newberry remarked that the globulus and the other species
of eucalyptus known to us at present, are not sufficiently
hardy to endure our climate, but expressed a hope that the
mountainous portions of Tasmania might yet give us a more
hardy species, or that those known may be gradually accli-
matized to our latitude by beginning to cultivate them further
south.

Mr. Alfred R. Conkling then read a very interesting paper
on the

GEOLOGY OF LAKE TAHOE AND VICINITY,
illustrated by a large blackboard map.
this lake seems to be an exceedingly interesting one. On the
east side, near Carson City, are several hot springs with
water at temperatures of 111° Fah. to 120°. The formation
is quarternary. There are several gold mines on the cast
side of the lake, in quartz and granite, and several shafts
have been sunk. In some of these mines copper minerals are
also found. At the northern end of the lake is a peak called
Mount Rose, 1,082 feet high. There are two other outcrops
of igneous rocks on the east summit, one of which is called
Shakespeare’s Cliff, from the grouping of lichens on one side,
which resemble that famous dramatist. The other is called
Cave Rock. The lake itself is 21 miles long, and 12 broad
at the widest part. Its depth near the south end is 900 feet,
and increases to 1,645 near the north end. The temperature
of the water is 54° Fah. It lies 6,000 feet above the level of
the sea. On the west side are mineral springs whose waters
contain carbonic acid and sulpheretted hydrogen gases, and
have a temperature of 46° Fah. They are bottled and sent
to Carson City. On the same side are some ridges and
peaks. Evidences of ancient glacials are abundant. One of
of these old glaciers was equal to the Mer de Glace. The
paths of several others are marked by morains. In the neigh-
borhood are some small lakes, the basins of which may have
been dug out by glaciers.
of graphite. Echo Lake, near by, is so called because there

:is no echo there. North of the lakeis a hot spring, the water

of which has a temperature of 132° Fah.

Dr. Newberry made a few remarkson this interesting phe-
nomenon of a deep cold lake on the top of a mountain, and
the probability of its being the result of glacial action.

_—_— et r———
Fly Paper.

Powdered black pepper is mixed with syrup to a thick '

paste, which is spread by means of a broad brush upon
coarse blotting paper. Common brown syrup will answer,
but syrup made from sugar is preferable, as it dries quicker.
For use, a piece of this paper is laid upon a plate and damp-
ened with water. The paper may also be made directly at
the mill by adding sugar to the pulp, and afterwards 1to}
of powdered black pepper, and rapidly working it into a
porous absorbent paper.
-
INTERNATIONAL POSTAL ORDER SYSTEM.

Since the system of interchange of our postal orders with
those of foreign countries, persons abroad can remit small
amounts to this country safely and withoutany trouble. It is
agreat convenience to the public to be able thus to transmit
money, and to puklishers it proves especially convenient.

In a letter before us, from Leeds, England, the writer
states: ‘“There appears some difficulty in getting your papers
at reasonable prices in thiscountry. We are at the mercy
of news agents, who seem to charge what they like. I would
suggest the advisability of your inserting the subscription
price by post, as a means of increasing the circulation
of the paper to a considerable extent, for it is increasing
every day in the estimation of engineers and others.” Now,
had it occurred to our correspondent that he could readily
have deposited his pounds or shillings with the postmaster
at Leeds, to be transmitted to us, he would probably have
done so, in place of scolding the news dealers; and likely
there are many other intelligent foreigners who would like
to have the SCIENTIFIC AMERICAN, but who do not know
how to remit for it. So, in accordance with the suggestion
of our correspondent, we annex a list of prices, in the cur-
rency of different countries, for the SCIENTIFIC AMERICAN,

© 1877 SCIENTIFIC AMERICAN, INC.

The region about '

At the southwestern side is a bed !

for the SciENTIFIC AMERICAN SUPPLEMENT, and for both
papers, as the subscriber may desire:

POST-OFFICE MONEY ORDERS FROM THE FOLLOWING COUN-
TRIES AT PRICES ANNEXED, WHICH COVERS POSTAGE.

The prices here giv_en‘are SCIENTIFIC SCTENTIFIC X}lt];:];a’féig
for one year’s subscription, | AwmgricAN. | AMERICAW and
including the postage. SUPPLEMENT SUPPLEMENT

together,
Austria............... S.Florins 9 13 20
Belgium............... Francs 20 30 46
Denmark.............. Kroner 15 23 35
France ................ Francs 20 30 46
German Empire........ R.M. 16 25 37
Great Britain.......... Shillings 16 24 36
Holland ......... ..... H. F. 9 14 21
Ttaly .....oovvennnn.n. Francs 20 30 46
Norway ...... P Kroner 15 23 35
Russia .......... ceveen Roubles § 8 11
Sweden ..... Ceeeenans Kroner 15 23 35
Switzerland ........... Francs 20 30 46

Deposit either of the above amounts in any of the impor-
tant post offices in Great Britain or Ireland, or in any coun-
try on the continent of Europe, making the order payable to
MuxN & Co., New York city, and send us the receipt, with
the name of the sender, and the address to which the paper
is to be mailed.

NEW BOOKS AND PUBLICATIONS.
How 10 TEACH ACCORDING TO TEMPERAMENT AND MENTAL
DEVELOPMENT; or Phrenology 1n the School Room and
the Family. By Nelson Sizar. Illustrated. Price
$1.50. New York; S. R. Wells & Co., 737 Broadway.
Although physiologists generally believe that phrenology has not yet
settleditselfinto a fixed science, its disciples invariably use its theories as
| mathematical axioms and undisputed facts. The many instances in which
its teachings are nullified, by thefine skull development of many idiots
| and criminals, have done little to shake the faith of believers in the sug-
! gestions of Gall and Spurzheim; and as is usual in such cases, those cele-
brated craniologists would have been surprised to find their ideas (founded
with apparent justification on the comparison of many heads) resolved
into arguments as to the direction of the studies of youth. The volume
before us attempts to do this; and it is illustrated by engravings ot various
types of heads, from which many people might deduce a theory that a
man’s errorsand vices are due not to his immoral nature or his neglect of
self-control, but to the shape of his head.

How 1o Rarse Fruirs: a Handbook of Fruit Culture. B
Thomas Greg'g. Illustrated. Price $1.00. New Yor
city: S. R. Wells & Co., 737 Broadway.

This little book is a thoroughly excellent and practical treatise; and it
has our special commendation, not only on account of its valuable instruc-
tion to fruit growers, but for its conviacing demonstration of the value of
fruit, to the farmer as a source of a revenue, and to the consumer as an
article of diet.

A History AND HANDBOOK OF PHOTOGRAPHY. Translated
from the French of Gaston Tissandier. Edited by J.
Thomson, F.R.G.S. New York city: Scovill Manufac-
turing Company, 419 to 421 Broome street.

M. Tissandier is the editor of our excellent contemporary La Nature,
and one of the best French writers on popular scientific topics. In the
present volume he has combined a history and a useful manual of the
photographic art, the latter of which is excellently adapted for the
purposes of the amateur. For general perusal, the work can be especially
commended, as it gives in pleasant, readable style, a capitalaccount not
only of photography but of many of the new processes, for the mechanical
reproduction of pictures, dependent on photographic manipulation. The
subjects of photo-micrography and astronomical photography are fully
discussed. The illustrations are numerous and remarkably good; and an
appendix is added, giving many valuable practical recipes.

Inventions Patented in England by Americans,

From April 24 to April 30, 1877, inclusive.

CARRYING WEIGHTS.—J. E. Barlow, Sing Sing, N. Y.

CHEMICAL TELEGRAPH.—C. A. Randall et al., New York city.

CONCENTRATING SULPHURIC ACID.—F. W. Kalbfleisch, Brooklyn, N. Y.

EMERY WHEEL.—I. P. Brown, Jr., Newark, N. J.

FEED WATER HEATER.—G. Steel, New York city.

HYDRAULIC LIFT, ETC.—H. R. Plimpton, Boston, Mass.

JOURNAL BOX AND BEARING.—W. B. Bishop, New York city.

L1FE BOAT.—G. Bates, Massachusetts.

! MILLING MACHINERY, ETC.—T. D. Jones, Syracuse, N. Y.

PROPELLING VESSELS, ETC.—J. H. Carpenter, New York city.

RECORDING THERMOMETER, ETC.—R. K. Boyle, New York city.

REDUCING ORES, ETC.—C. M. Dupuy, Philadelphia, Pa.

REFRIGERATOR CAR.—J. M. Ayer, Chicago, Ill.

SHIP’S BERTH, ETC.—J. C. Thompson (of Brooklyn, N. Y.), London, Eng.
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Notice to Patentees,

Inventors who are desirous of disposing of their patents would find it
greatly to their advantage tohave them illustrated in the ScIENTIFIC AMER-
1CAN. We are prepared to get up first-class WooD ENGRAVINGS of inven-
tions of merit, and publish them in the SCIENTIFIC AMERICAN on very
reasonable terms.

We shall be pleased to make estimates as to cost of engravings on receipt
of photographs, sketches, or copies of patents. After publication, the
cuts become the property of the person ordering them, and will be found
of value for circulars and for publication m other papers.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED COMBINED COTTON CHOPPER AND SCRAPER.

Empson C. L. Bridges, Brick Church, Tenn.—In this machine the frame
to which the hoes or choppers are attached is vibrated by suitable gear
i connection with the transporting wheels, and the said vibrating frame can
be raised and lowercd by a crank shaft, and adjusted forward or back by
a like adjustment of the sliding frame to which it is attached. The scraper,
which goes in advance of the chopping mechanism, may be adjusted later-
ally by a trcadle mechanism.

IMPROVED CAR COUPLING.
Edward B. Middleton, Charleston, S. C.—This coupling is composed of
"a hook fixed on a rod which slides vertically in suitable bearings in the
| drawhead. When two cars meet, the hook engages with a catch block,
- which is also fixed on a vertically sliding rod in the opnosite drawhead.
! The upver ends of the said rods project above the drawheads and are pro-
: vided with cnlarged heads which are so constructed that they tend to hold
1 the hook and catch block in proper position, lengthwise with the draw-
head.




346

Seientific Jmerican,

[JunE 2, 1877.

IMPROVED DOUBLE ACTING ANTI-FREEZING FORCE PUMP.

Henry M. Wyeth, Richmond, Ind.—This invention is intended chiefly to
provide a submerged double acting porcelain lined pump, which shall be
of a simpler construction and less expensive manufacture than those here-
tofore made. It is an improvement upon that form of pump in which two
inlet valves are employed in connection with a single outlet valve arranged
in a side pipe which opens into both ends of the cylinder. The invention
consists mainly in casting the pump and the side pipe in a single piece,
which secures the desideratum of cheapness, and with the greater portion
of the said pipe offset or removed from the periphery of the cylinder so
as to leave a space between, which permits the successful lining of the
pump with porcelain.

IMPROVED COMBINED CENTER AND CARRIER FOR LATHES.

Charles A. Niebell, Scranton, Pa., assignor to himself and P. Franz, of
same place.—This device is so constructed as to enable the workman to get
the correct center of a shaft without its being necessary to remove the
work from the lathe more than once. It may be adjusted to correspond
with a long or a short center. It also may be used for gas pipe centers, on
shafts for cutting off the riser, for facing pipes, and as a chuck upon any
kind of a lathe.

IMPROVED NUT LOCK.

Joseph C. Wright, Philadelphia, Pa.—The object of this invention is to
construct a nut in such manner that it may be rigidly held on its bolt,
when set in position, by inserting a packing of soft metal or other material
capable of expansion, into a recess cut, punched, or swaged in the face of
the nut in such manner that the packing may have a direct bearing on the
thread of the bolt.

IMPROVED HOSE COUPLING.

William B. Kilbourne, Auburn, Mc.—This hose coupling may be readily
united. It is not liable to clog «o as to prevent it from being quickly put
together, and the threads cannot be crossed. The lugs of one part are
placed in the recesses inthe other part, and the parts of the coupling
guided by the lugs are brought squarely together. A sleeve is then moved
forward and screwed on the threads of the reccessed part by means of a
spanner placed on the lugs.

IMPROVED PUMPING APPARATUS.

Waldemar F. Plockross, Fagundus, Pa.—This rclates to apparatus used
in pumping oil or water from deep wells. It consists of a suitably braced
right angled lever, which swings on a pivot between stationary posts, and
is connected at the end of its horizontal arm with the pump rod, and at
the lower end of its vertical arm, by means of rods, with any convenient
motive power.

IMPROVED CORNSTALK PRESS.

Edgar P. Davis, James E. Davis, and John Fisk, Crete, Neb.—Thisis an
improved machine for pressing cornstalks, weeds, hay, brush, etc., into
small bundles for fuel. It presses the materialcompactly, holdsitsecurely
until bound, and is so made that one person can be sawing the bundles
into lengths while another is passing the bands around them.

IMPROVED PUMP.

Michacl Cook, West Le Roy Mich.—The object of thisinvention is to
provide an improved means for giving motion to the piston; also for coun-
terbalancing the same, and for readily removing thc lower valve of the
pump without removing the pump from the well. An advantage gained
by the peculiar construction of this pump is, that the displacement of
water by the enlarged piston rod reduces the weight of the water resting
on the piston.

IMPROVED STEERING PROPELIER.

Clemens Uller and Jasper N. Bennett, Columbus, O.—The object here is
to provide, as an auxiliary device for vessels already built, or to be built,
an improved propelling and stcering apparatus, by which the vessel may
be propelled to the right or left, forward or backward, without stopping
the engine. The invention consists of avertical revolving shaft, with
herizontal paddles that are submerged in the water and turned alternately
into horizontal position by a cam of a slecve around shaft, said sleeve being
adjusted by a steering lever, in connection with a disk and ratchet device.

IMPROVED FOLDING BOAT.

John H. Bates, Nanticoke, Pa.—This consists in the arrangement in a
boat of a folding bottom, folding ribs, and flexible sides, and a removable
rail, seat, and oar lock. A covering of canvas, or other flexible waterproof
material, is attached to the boat bottoin by means of nails, and is secured
to the rails at the top of the boat by straps which are engaged by buttons
that project from the rails and from the posts at the bow and stern. The
boat thus constructed is light and strong, and is capable of being quickly
taken apart or put together, and when taken apart it may be folded to-
gether and packed in small compass.

IMPROVED STEAM ROAD WAGON.

George W.Wade, Clam Lake, Mich.—The track wheelsare madelarge and
with wide flanges upon the innersides of their rims, to scrve as tracks for
the small driving wheels to run upon, so that the machine may lay its own
track as it advances. A power is applied to the axle, the driving wheels roll
forward upon the flanges of the track wheels, and are all the time rolling
up a slight inclined plane. Should the track whecls, or either of them,
strike an obstruction, they will stop, while the driving wheels will roll up
a steeper inclined plane until the center of gravity has passed the point
of resistance, when the track wheels will gently tilt over the obstruction,
and the wagon will pass on without jar.

IMPROVED COMBINED NOZZLE AND SPRINKLER.

Neil Malmquist, Brooklyn, N. Y., assignor to himself and John Loyd,
New York city.—This invention consists in a sprinkler provided with a
short tube in its face directly opposite its screw socket, and having its
outer end covered with a perforated cap, with a tube in its side, having the
outer end closed. A small marble is placed within to adapt the device for
throwing water in a solid strcam or a shower.
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NEW AGRICULTURAL INVENTIONS.

IMPROVED PLOW.

James F. Wilson and Richard I. Wilson, Calhoun, Ga.—The wings of
this plow are so constructed that they may be raised out of, and lowered
into, working position separatcly or both together, as may be desired.
They also may be adjusted to prevent small plants from being covered or
injured by having soil thrown upon them.

IMPROVED CORN PLANTER.

Robert Fox, Decrfield, Iowa.—This relates to improvements in corn
planters; and it consists in an arrangement of plows on an adjustable shaft,
by turning which the plows are raised or lowered.

IMPROVED PLOW.

Charles Atkinson, Monterey, I1l.—This is an improved plow for opening
trenches and subsoiling. Tt is so constructed as to clear itsclf in opening
trenches, and may be readily adjusted to work at any desired depth in the
ground.

IMPROVED DITCHING MACHINE.

James R. Slaton and John M. Wadlington, Morganfield, Ky.—This isan
improved machine for opening ditches of any desired depth and width, It
may also be used with advantage for grading roads, and for various other
purposes where soil is to be moved. The scraper may be raised or
lowered by the advance of the machine, according as a lever is operated.

Devices are provided to lock the scraper in place and hold it down to its
work in operating upon hard soil. There is an upper carrier designed for
use in opening deep ditches to prevent the soil, and especially clods and
lumps, from sliding or rolling back. As the soil reaches the upper end of
the carrier it passes into an inclined spout, by which it is conducted to the
side of the ditch. The spout may be inclined in either direction to deposit
the soil upon either side of the ditch, as may be desired.

IMPROVED CHURN DASHER.

John L. Maxwell, Bentonville, Ark.—By suitable construction, as the
dasher is raised, the tendency is to form a vacuum beneath it. This opens
the valve and draws air into the cavity of the handle and the cavity of the
dasher. As the dasher is forced downward the valve is closed, and the air
is forced into and through the milk. This introduction of air, and the
peculiar form of the dasher, throws the milk into violent agitation and
brings the butter quickly.

IMPIROVED DITCHER.

Wilbur R. Pcet, Viola, lTowa.—With the bottom cutter is conneccted a
rest, supported on any suitable bar, so as to allow the furrow slice to begin
to turn only at some distance from the knives, and thus prevent any strain
that might arise from tearing the slice. A turning board is arranged, cut
and fitting diagonally across the face of the rest, and rising on a gradual
lateral slant to and above the bars, so that when the furrow slice rises above
the bars it will be thrown over and reversed from its natural position, and
not merely turned on end. The turning board is provided with water chan-
nels to allow the moisture to drip back into the furrow.

IMPROVED SWINGING GATE.

William A. Ohaver, Monmouth, I1l.—To the shorter end scction of the
gate is attached a balancing block, which facilitates the swinging of the
gate into open or closed position, but which does not entirely balance
the longer scction, so that the latter is slightly heavier than the block and
shorter scction, for bearing, by its outer and lower end, either on a notched
block when closed, or on the ground when opened, for being retained in
either position without propping or holding.

IMPROVED PLOW.

William Clore, Rising Sun, Ind.—This invention consists in so construct-
ing and connccting the share, land side, and colter of a plow, that a close
and firm joint will be formed, and the parts always maintained in exactly
their true relation to ecach other.

IMPROVED ILOW.

John M. Looker, Abilene, Kan.—This plow may be readily adjusted for
the different kinds of plowing, and to take and leave land. The invention
consists in a plow provided with an arrow-head point having its landside
wing projecting beyond the line of the landside of said plow; and in the
share formed solid with the arrow-head point, made necarly flat, and having
the outer part of its forward edge curved forward.

IMPROVED FARM GATE.

Orlando F. Fuller, Lamont, Mich.—This is an improved farm gate that
may be convenicntly adjusted at suitable distance above the ground, to
clear the snow in winter, and admit the passage of smaller animals. It is
also self-closing by its own weight as soon as released.

IMPROVED HOP DRYER.

Charles A. Sands, Burlington, Kan.—This invention consists of a hop
drying apparatus, consisting of a centrally pivoted box that takes the place
of the drying floor. The box has a top and bottom of wire gauze, and
hinged end doors that connect with openings in the walls of the upper and
lower stories, for charging and discharging the hops to and from the dryer.
The end doors of the drying box are provided with transverse rubber
cushions or strips for closing the space between the walls and the box
when said doors arc in a horizontal position, and thereby compelling the
heat to pass through the drying box.

IMPROVED HAY RAKER AND LOADER.

John S. Hewitt, Wheatland, Mo.—This is a machine that may be attached
to the side of a wagon, which will gather the hay from the ground and de-
liver it to the hayrack carried by the wagon. As the wagonis drawn
forward the machine is set in operation by the rotation of a whecl. The
forward motion of the machine gathers the hay on the tceth of the rake.
An endless apron elevates the hay and delivers it to another apron, which
carrics it laterally to the rack of the wagon.

IMPROVED SELF-RAKE FOR HARVESTERS.

Isaac N.Cherry and Robert N. Cherry, Jersey city, N. J.—The object
here is to provide a rake for harvesters that will deliver the gavels at the
rear of the machine in compact form for binding. The reciprocating mo-
tion of the ratchet bars, the teeth of which move the grain along the plat-
form, is continuous, and when a sufticient quantity of grain is carried into
the fingers of the delivering apparatus, they first close down on the gavel
and then are drawn backward. When the gavel is drawn from the platform
the fingers fold down and allow it to pass, but afterward spring up and pre-
vent the escape of loose grain. The entirc mechanism is exceedingly in-
genious,

— AP

NEW HOUSEHOLD INVENTIONS.

IMPROVED NIGHT LAMP.

Harry W. Huntington, Williamsburgh, N. Y.—This lamp is provided
with a very small wick tube, and is intended for burning throngh the night;
and by the arrangement of the wick tube the flame is located ata distance
above the oil, so that the oil is not heated and gas is not generated, and, con-
sequently, danger is avoided. By the use of a chimney of suitable length
smoking is avoided without using many of the devices common to larger
and more complicated burners.

IMPROVED SPITTOON.

Picrre Célestin Ste. Marie, Montreal, Canada.—This spittoon is composed
of two parts, so constructed and fitted {ogether that when the spittoon is
overturncd its contents are received by theupper part thereof, thereby pre-
venting soiling of the floor or carpet. The spittoon is supported upon
casters, whose stems or pivots are fitted in sockets formed in ornamented
bases or enlargements of the base rim of the spittoon.

IMPROVED COMBINED DESK, WASHSTAND, AND BLACKING
CASE.

Alexander O. Kirkwood, Yonkers, N. Y.—This consists in the combina-
tion, in a single picce of furniture, of a desk having a convenient recepta-
cle for books and papers, a washstand having a convenient reservoir for
water, a stationarybowl, an adjustable mirror,and a closet for towels, etc.,
and also a towel rack and a blacking case, which contains a folding rest
for the foot and a place for the blacking and brush.

IMPROVED SPRING BED BOTTOM.

John H. Palmer, Warren, Pa.—This spring bed bottom is so constructed
that the springs may be conveniently adjusted according to the weight they
may have to support, that the rails may be braced a gainst the pull
of the springs, and that the springs may be kept in proper position when
under pressure. In it, plates are provided with single or double notched
flanges, and made in two parts, with their adjacent ends inclined to cause
them to meet at an angle, in combination with the frame and springs of a
bed bottom and couplings, formed of two short rods, are rigidly connected
by an arm, in combination with the springs.
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IMPROVED STOVE MAT.

Christian A. Reimers and John C. Branch, Davenport, lowa.—The wooden
body of the mat is covered with a zinc sheet which is spun over its circular
edge. In order to form a raised rim on the zinc a bead is spun, or other-
wise formed, on its upper side, near the edge of the mat, and a rod or stout
wire is laid in the groove (on the under side of the zinc) to prevent the bead
being indented or flattened by blows or pressure.

IMPROVED VEGETABLE SLICER.

Joseph 1. Alfred, Rosbach, Towa.—This consists of aframe containing
a pivoted and grated support on which to place articles to be cut, and in a
scrics of knives arranged tangentially to a circle described from the pivot
on which they swing, and which pags between the bars of the support.
The whole is supported by a frame, to which arc attached receptacles for
the articles to be cut, and for the slices cut by the apparatus,

IMPROVED KNIFE AND FORK CLEANER.

Albert E. Van Horn, Sebewaing, Mich.—This consists of an inclined
scouring table with side rims, having a till or receptacle at the lower end
for the scouring powder. A leather strap is stretched on a fork-shaped
support for facilitating the cleaning of the forks.

IMPROVED DOOR CHECK.

James B. Everest, Yonkers, N. Y.—This consists in a spring of peculiar
shape made from a single piece of spring wirce; the object being to provide
an inexpensive and simple device that may be readily placed under doors
of every description for holding them in any desired position.

IMPROVED TABLE EASEL.

Christine Fisher, Salisbury, N. C.—This casel is adapted to the use of
architects, civil engineers, and others, and is so constructed that it may be
adjusted to have a level top, or to give its top any desired inclination, and
to enable paper of any desired length to be used, holding the part being
worked upon smoothly and firmly.

IMPROVED BUTTER AND FRUIT JAR.

Charles A. Sands, Burlington, Kan.—This improvement consists of a
butter and fruit jar having a bevelled lid scated by an interposed rubber
gasket on the tapering top edge of the jar, and being secured by a rubber
band lapping over the lid and the recessed edge. The bottom edge of the
Jjar has also a circumferential recess with a rubber band extending into the
recessed part and lapping over the bottom cdge, to produce, in connection
with the top band, protecting cushions.

IMPROVED ARM REST.

Philo R. Wago, Reckport, Mo.—This is a novel device to be attached to
a desk or table for supporting the arm while writing; and it can be adjusted
to the required height to suit books of different thickness. In working on
large sheets of paper or maps covering the whole desk, it is used to widen
the desk, thus making it convenient to write on the extreme lower edge of
the sheet. It also can be used with equal advantage in any position which

the writer may assume.
—— O — [

NEW MISCELLANEOUS INVENTIONS.

IMPROVED AWL.

George P. Harley, Allendale, S. C.—By this invention leather may be
stitched together with rapidity and facility. It has a recessand hook back
of the point, and tapering side channcls running from the recess to the
point.

IMPROVED CARD HOILDER.

Henry J. Herbert, London, England, and Edward R. Wilbur, New York
city.—This is an improved device for holding business cards, adapted to be
hung upon a wall, and so constructed as to displaya card. The chicf
feature of the invention is a hinged card receptacle, and a case thercfor.
The rear side of the receptacle is provided with a weight or spring, to draw
it clored when released, after having been opened.

IMPROVED WIIIP.

George P. Overin, New York city.—The corc is formed of one or more
strings of gut, and is stiffecned and filled out by rattan sections. Hitherto,
therattan sections have not been used with the cnameled surface, as the
pith only has been employed; but, by this method, the natural strength
and clasticity of the outer or enameled surface are retained and utilized.

IMPROVED COPrY BOOK.

John W. Manning, Cambria, N. Y.—This consists in an arrangement of
movable copies, and in an improved method of fastening the same in the
book, which facilitates the operation, so that the copy books may be
rcadily made. The copyslipsarc of the same length as two of the pages
of the book, and are folded in the center and placed on the threads and
wire. The copy is moved down the page, so as to cover each linc asit is
written, so that the scholar imitates the copy and cannot follow the line
he has previously written.

IMPROVED FILTER RACK.

Byron Fenner, Westfield, N. Y.—This consists of a filter rack made of a
spirally coiled wire, attached by top hook and jointed center link with
lower hook to the top and bottom of funnel.

IMPROVED FRUIT DRYER.

Samuel Myers, Adamsborough, Ind.—This consists in novel means cm-
ployed to pass a current of dry heated air over fruit until it is completely
dried, without allowing the air to stand, or that which has been moistened
by contact with fruit on lower shelves to come afterward in contact
with that on the upper shelves.

IMPROVED IARNESS SADDLETREE.

James McCormick, Glidden, Towa.—This invention consists in a saddle-
trec made iu two parts having lugs formed upon their upper ends, halved
to each other, and provided with teeth to mesh into teeth formed wpon the
under side of the base of the water hook. The lugs are perforated to re-
ceive the screw by which the said parts are firmly locked together. Upon
the rear end of the screw is formed a loop to receive the back strap, and
which also serves as a handle for rcrewing the said screw in and out. The
trce may thus be adjusted to fit the horse’s back.

IMPROVED MANUFACTURE OF SPECTACLE TEMPLES AND
JOINTS.

Dormer C. Winans, New Haven, Conn.—According to the method here-
tofore practised, the temples and joint pieces of spectacles have been con-
structed from separate pieces of metal, and soldered togcther. The object
of the patentee is to cheapen and improve the construction of temples and
joint pieces by forming them =olid together, or in one picce. For details,
see patent.

IMPROVED TALKING AND CRYING DOLL.

William A. Harwood, Brooklyn, N. Y.—The objcct of this invention is
to provide a sound-producing attachment to be appliced to thebodies of
dolls, which may be blown by the mouth to imitate vocal sounds.

IMPROVED ICE BOX ATTACHMENT FOR COOLING ALE, ETC.

James J. Moloney and Isaac S. Schuyler, Brooklyn, N. Y.—This is an
ice box provided with a.cooling chamber below the ice chamber, and at
one side of the latter with keg compartments. A track with movable
hoisting apparatus is arranged above. There is a detachable extension of
the tracks upon the outside of the ice box to receive a truck and cask, and
a combination of crank shaft and rope for moving the trucks upon the

tracks.
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Business and Levsonal,

The Charge for Insertion under this headis One Dollar
alinefor each insertion. If the Notice exceeds four
lines, One Dollar and o Helf perlinewill be charged.

A first-class Mcchanic, thoroughly acquainted with
Steel Plowshare work in all its branches, can securc a
good situation by addressing, with references, South
Bend Iron Works, South Bend, Ind.

Glass Monuments, patented Sept. 7, 1875. The whole
Patent or State rights for sale. Tor description and
terms,address theinventor, A. Pfeiffer,13 Ave. A., N.Y.

Stone-Dressing Hammer.—Patent (dated January 2,
1877) for sale. Alex. McDonald, Mount Auburn, Cam-
bridge, Mass.

Patent for sale.—Entire interest in Sclf-Measuring
Fluid Tank. The patentee must sell for cash. Box 143,
Geddes, N. Y.

Removal.—~Fitch & Mecserole, Manufacturers of Elec-
trical Apparatus, and Bradley’s Patent Naked Wire He-
lices, have removed to 40 Cortlandt St., N. Y. Experi-
mental work.

The Eclipse Engine. Sce Scientific American, Feb. 17,
1877. Highest Centennial Award. C. Sperry, Agent,
Westbrook, Conn.

New Lathe Attachments, such as Gear Cutting, Tap
and Spline Slotting. W. P. Hopkins, Lawrence, Mass.

‘Wantcd—Latest Improved Bobbin-Turning Machin-
ery. Address with description, H. L. Ashmead, 1238 N.
3d St., Philadelphia, Pa.

Silk, Cotton, and Flax Strength Testers, from 1 1b. to
1201bs. Manufactured by Norris, Steam Gauge Maker,
Paterson, N. J.

Engines, ¥4to5 H. P. Geo. F. Shedd, Waltham, Mass.

Jas lighting by Electricity, applied to public and pri-
vate buildings. For the best system, address A. L. Bo-
gart, 702 Broadway, N. Y.

Power & Foot Presses, Ferracute Co., Bridgeton, N. J.

Superior Lace Leather, all sizes, cheap. Hooks and
Couplings for flat and round Belts. Send for catalogue.
C. W. Arny, 148 North 3d St., Philadelphia, Pa.

For Best Presses, Dies, and Fruit Can Tools, Bliss &
Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y

Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send
for prices. Bailey, Farrell & Co., Pittsburgh, Pa.

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing metals.
E. Lyon & Co., 470 Grand St., N. Y.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.—Our name is stamped in full on all our best
Standard Belting,Packing,and Hose. Buy that only.
'The best is the cheapest. New York Belting and Pack-
ing Company, 37 and 38 Park Row, N. Y.

Steel Castings from one 1b. to five thousand 1bs. In-
valuable for strength and durability. Circulars free.
Pittsburgh Steel Casting Con.. Pittsburgh, Pa.

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

Help for the weak, nervous, and debilitated. Chronic
and painful diseases cured without medicine. Pulver-
macher’s Electric Belts are the desideratum. Book, with
full particulars, mailed free. Address Pulvermacher
Galvanice Co., 292 Vine St., Cincinnati, Ohio.

Improved Pat. Friction Hoisting Engines of any
power and style. J. S. Mundy, Newark, N. J.

Bookbinder’s Stock Cutting Machine. Send for Cir-
cular. ¥Frank Thomas & Co., Home St., Cincinnati, O.

Tackle Blocks with our New All-Steel Roller Bushed
Sheaves. Same price as with brass. Penfield Block
Works, Lockport, N. Y.

The Zero Refrigerator was awarded a grand Centen-
nial medal. Send for book. Lesley, 226 W. 23d St., N. Y.

Silver Solder and small Tubing. John Holland, Cin-
cinnati, Manufacturer of Gold Pens and Pencil Cases.

Mill Stone Dressing Diamonds. Simple, effective, and
durable. J. Dickinson, 64 Nassau St., N. Y.

Patent Scroll and Band Saws. Best and cheapest in
use. Cordesman, Egan & Co., Cincinnati, O.

Best Glass Oilers. Cody & Ruthven, Cincinnati, O.

J. B. will find directions for making an
olian harp on p. 315, vol. 33.—J. M. McG., Jr., should
read Paddlefast’s articles in the SCIENTIFIC AMERICAN
SuPPLEMENT.—S. B. W. should reacl our article on p. 33,
vol. 33, on the horse power of an engine.—C. S. S. can
calculate the proportions of gear wheels by following
the directions on p. 107, vol. 34.—C. D. L. will find onp.
26, vol. 83, an excellent recipe for paint for outdoor
work.—C. A. S. should vulcanize his iron castings. See
p. 815, vol. 33. This also answers S. T. B.—A. S.C.
will find directions for fastening leather or rubber to
metal on p. 101, vol. 34.—H. W. S. will find directions
for making printers’ rollers on p. 283, vol. 31.—C. S. M.
will find directions for raising mushrooms on p. 129,
vol. 34.—R. B. L. will find on p. 360, vol. 34, directions
for renovating clothing.—A. T. N. is informed that the
galvanic action sct up by putting zinc into an iron boiler
is supposed to prevent the formation of scale.—J. W. G.
& Co. will find tables of thespecific gravity of water in
Box’s ‘“ Practical Treatisc on Heat.”—B. B. will find
something on the passage of water through pipes on p.
48,vol. 29.—1. P. 1. will find directions for making wood
incombustible on p. 103, vol. 34.—J. J. will find a good
recipe for liquid blacking on p. 73, vol. 26.

(1) A. B. R. and many others: The Spitz
dog is very closely related to the white or arctic wolf,
and has much of the same habit and temperament. Dr.
Hammond thinks that the Spitz is a cross between the
Pomeranian hound and the arctic fox, and that it is
probable that the saliva of the animal is nearly always
poisonous in our climate, and particularly so when the
dog is atall irritated or excited. It is safe ta say that
the Spitz dog has never been completely domesticated,
no matter how many years have been spentin his edu-
cation. Nature has fitted him with a very warm and
thick coat of fur, which allows him to be acclimated
only in the arctic regions, whence he has evidently been

brought, an unwilling captive. In appearance, the dog,
at maturity, generally averages 26 inches from the tip of
his sharply pointed snout to his tail, which is quite bushy,
and in general curls up overhisback. He standsabout
12 or 15inches high. His head muchresemblesthe fox in
shape; the ears are small, and the entire body is thickly
covered with beautifully white, stiff hair, that stands
more or less straight out from the body. This hair is
very long—in some cases as mnch as three inches—es-
pecially around the head, throat, and flanks, and gives
the dog the appearance of having a much larger body
than is really the case.

(2 C. 8. V.says: A friend argues that a
cow can at will hold up her milk, that she can purposely
hold it to go dry. Can this be true? A. The sccretion
of milk by the cow is wholly involuntary. But it is
within her power toprevent the flow of milk from the
udder under ordinary circumstances. It is best thatthe
animal be relicved of her milk whenever the udder be-
comes fully distended.

3) E. T. V. asks: What is the law as to
the examination of druggists’ clerks in New York city?
A. All pharmacists must present satisfactory credentials
or certificates of competency and qualifications to the
Board of Pharmacy, when, on payment of a fee of two
dollars, and enrolling their names and places of busi-
ness upon the register, they are entitled to a certificate
from the Board. TIn order to register, the person must
be a graduate in pharmacy, alicentiate in pharmacy, or a
graduate having a diploma from some legally consti-
tuted medical college orsociety. Graduates, in the mean-
ing of the law, are those persons who have had at least
four years’ experience in stores where prescriptions of
medical practitioners have been compounded, and who
have a diploma from any college of pharmacy within the
United States, or from some authorized foreign institu-
tion or Examining Board. Licentiates are those who
have had at lcast four years® experience in stores, cte.,
and who shall have passed an examination before the
Examining Board or Board of Pharmacy. Applicants
for examination must pay a fee of five dollars to the
Board, and pass examination before receiving a certifi-
cate. Persons failing to comply with the law are sub-
ject to a heavy fine.

4) H. W. 8. says: Weuse wood baskets
for throwing charcoal on forge fires, and they are thus
exposed to the fire, and are charred and burned. What
cheap preparation can we use as a coating to protect
them? A. Use a strong solution of tungstate of soda in
hot water, or one of waterglass. The tungstate costs
about 25 cents per 1b. The fireproof asbestos paint is,
we believe, a waterglass mixture of the asbestos powder.
See our advertising columns.

(5) T. McC. asks: 1. Is it possible to mix
benzine and water? A. No. 2.Is it possible to mix lin-
sced oil and water? A. Noj; but the oil may be saponi-
fied by heating withan alkali, and the soap so formed
dissolved in water. 3. Is there anything that will dis-
solve glue without heat or water? A. Trystrong acetic
acid. 4. Isthere anything that, if put on rosin, will de-
stroy it? A roof thatis newly tinned has streaks of
rosin on the joints, and Iwant to get it off without dam-
aging the paint. A. We do not know of anything of
the kind, Rosin is quite soluble in turpentine, benzine,
naphtha, etc. 5, What is the quickest dryer for dis-
tempercolor? A. Seeanswer to C. D. R., p. 300, vol. 36.

6) C. H. W. asks: What is there about
concentrated lye to cause an explosion? A short time
since a lady near Crawfordsville, Ind., was making soap
and was using concentrated lye; she had put a box of lye
in a kettle, and when she thought it was boiled out, she
took it in her hands, and it exploded (there being a small
quantity left in the can), injuring her hand very much.
She has since taken lockjaw from the injury. A. We
arc at a loss to explain this strange occurrence. You
evidently have not given usall the facts in the matter.
You should have stated what kind cf a box contained
the lye, and what else was in the boiler at the time, Or-
dinarily there is nothing in potash or soda lye that can
directly cause an explosion such as you describe.

(7) C., in speaking of an article published
in our issue of March 2¢ on ‘ Light and the Distances
of the Stars,” says: I question a problem that finds the
distance of stars by the light which comes from them at
a rate of 185,000 miles per second without knowing how
long the light has been traveling. A. We reply by say-
ing there are no such problems, the distances of but very
few of the stars have been or ever can be measured;
these are measured by accurately observing their posi-
tion with regard to other stars; and then, six months af-
ter, when the carth has made onc half of a revolution
around the sun, or, in other words, has moved 185,000,000
of miles to the right or left of its former position, ob-
servations are again taken. And if thereis noapparent
change in the position, then we have no means of deter-
mining their distance; but if there should be a slight
change of position, the same as there is when a person
moves his head while looking at objects at different dis-
tances from him, then, knowing the distance we have
moved and the amount of displacement produced, we
may compute the relative distances of the objects. With
those which have no apparent displacecment, their dis-
tance is only a matter of reasoning: Take a group of
stars like the Pleiades; if they are not at a very great
distance from us, then they are quite near to each other;
and as they have nomotion to prevent, they would be
drawn together by their mutual attraction. Therefore
we reason that they are immense distances away from
us and from each other, and the apparently small mo-
tions which they have are velocities which we have no
conception of. Butwhether it takes lightthirty years
or thirty thousand to reach us makes very little differ-
ence, as the distance of either is incomprehensible.
Some persons have asserted that theimmensity of space
mus? be filled with stars, or else the outside ones would
be attracted toward the center, and thus fall together.
But this is not so, for a group of stars may have an or-
bital motion in which the centripetal and centrifugal
forces are balanced, in which case it requires no outside
attraction to keep them in position.

(8) S. B. G. asks: Why is it stated in text-
books that a degree is longer at the pole than at the
. equator of the earth? A. It is because the length of
the degree on the earthis not measured from its center,

any more than a degree on an ellipse is measured from
its center of gravity. It is measured from the center of
a circle of which the curve between the points measured
is a part; therefore a degree at the equator is measured
on a circle of shorter radius than at the pole. The
length of the degree being proportional to the radius of
the circle on whichitis measured, it will be longest at
the pole.

(9) T. H. L. asks: 1. Why is it that some
people, who seem to be quite strong in other respects,
find it so difficult to climb hills, while others, whose
physical development secems to bc no better, walk up
themwithout any apparent difficulty? A.The only assign-
able causeis an existing difference in the physical pow-
ers—strength of muscle and lung capacity—in compari-
son with the total weight. The difference between
many people in thisrespect is often a radical one. 2.
‘Whatis the best means that may be used to overcome
the difficulty? A. Physical culture in general is the
only thingto be observed. Work in the open air and
partake in moderation of nutritive food.

(10) J. O. M. asks: How is the copper plat-
ing deposited oniron? A. It is usually applied by dip-
ping the chemically cleaned iron in a hot bath of solu-
tion of sulphate of copper.

(11) D. C. H. says: Some months ago there
appeared in a journal of materia medica an article de-
scribing anew kind of pottery which was said to stand
wonderful fire tests. Can such an article be used in re-
storing sulphuric acid after the oil refiners have used it?
A. There is no ware of this kind that we know of that
would prove of much service for your purpose. See p.
268 (No. 17), vol. 1, of SCIENTIFIC AMERICAN SUPPLE-
MENT.

(12) W. E. B. says, in reply to W. H. B.’s
query as to bisecting a triangle by a line passing through
a given point:
The following
solution is from
Gillespie’s
¢“Land Survey-
ing.” Let ABC
be the given tri-
angle, and P be
the given point.
From P draw P
D parallel to
A Cand PE par-
allel to B C. Bi-
sect A C in F,
and join FD. From B draw B G parallel to FD, and
bisect G C in H. On H Edescribe a semicircle. On it
set off E K=EC. Join K H and setoff H L=K H.
Then L M, drawn from L through P, will be the re-
quired line bisecting the triangle.

(18) A. C. says, in replyto C. A. C., in
regard to circumferential velocity of disk to cut cold
iron: We find the best speed to be that which gives a
circumferential velocity of about 24,000 feet per minute,
using a steel disk 42 inches in diameter, and from 14
inch to 1% inch in thickness.

(14) W. A. M. asks: What is boro-silicate
of soda? A. Itis a glass or enamel made with borax
(biborate of soda), soda and silicic acid (sand).

(15) E. W. asks: How can I makea cement
or wax, suitable for sealing glass bottles containing a
liquid? A. Fused paraffin is often employed for the
purpose, also sealing wax. Scaling wax may be made
according to the following recipes: Fine red, No. 1:
Shellac (bleached), 4 ozs., cautiously melted in a bright
copper pan over a clean charcoal fire. When fused add
114 ozs. Venice turpentine, and 3 ozs. vermilion. No. 2:
Shellac 3 1bs., Venice turpentine 19 ozs., finest cinnabar
2 Ibs.; mix, and fuse as beforec. No. 3.—Same as last,
but use half the amount of vermilion. Common red:
Resin 4 1bs., shellac 2 1bs., Venice turpentine and red
lead, each, 114 Ibs. Bottle wax, No. 1.—Black resin 634
1bs., beeswax 2 ozs., finely powdered ivory black 11b.
No. 2.—As last, but substitute Venetian red or red lead
forivory black. Fine black, No. 1.—Shellac 60 parts;
very fine ivory black in impalpable powder, 30 parts,
Venice turpentine 2 parts. No. 2: Resin 6 parts, shel-
lac and Venice turpentine, each 2 parts. Soft red:
Beeswax 8 parts, olive oil 5 parts, Venice turpentine 15
parts, and red lead to color. Green: As last, but substi-
tute powdered verdigris for red lead. The addition of
a little camphor makes the wax burn better, The
bottles should be dry, and, if possible, warm.

(16) J. 8. B. and others, who ask about
postage stamp mucilage: The government mucilage,
used for postage stamps and envelopes, is said to be
made as follows: Gum dextrin 2 parts, acetic acid 1
part, water 5 parts. Dissolve in a hot water bath, and
add 1 part alcohol.

(17) H. G. says: I amrunning a horizontal
engine of 4inch cylinder and 6 inch stroke, with an up-
right tubular boiler, the outside measure of which is 30
inches by 6feect; and I experience considerable difficulty
in keeping up steam, and am in doubt as to whether the
trouble lies in the engine, which is a pretty old one and
loses steam somewhat, or whether the boiler is too small.
What is the nominal horse power of the engine and of the
boiler? A. You might settle the question definitely by
measuring the water-evaporated by the boiler, and using
abrake at the same time to determine the power exerted
by the engine. Any guess we could give from the data
sent would be of very little value.

(18) R. G. G. asks: Will you please inform
me how a compass is carried on an ironclad vessel,
so that the iron will not have any effect on it? A. It is
either put up so high as to be out of the influence ofthe
iron, orthe cffect is counteracted by magnets.

(19) J. H. M. says: 1. T have a1 horse power
steam engine, and an upright boiler 22 inches high and
16 inches in diameter. The boiler has twenty 154 inch
tubes. Cylinder is 3x4 inches, pipe from boiler to cylin-
der is 5, and exhaust pipe 7 inch. Engine when started
frequently throws water up the exhaust pipe; and when
at work it will often throw up a stream of water, which,
unless shut off, puts out the fire. Sometimes it will run
all day without throwing water. What are the cause
and the remedy? A. You do not send sufficient particu-
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lars to enable us to form a decided opinion. From your
statement, it secems problable that the circulation in the
boiler is not very good, and that the water level is not
maintained constant. If this is a correct view of the
case, you may derive some advantage by introducing a
dry pipe, such as is used on locomotives. 2. The pump
on the engine also troubles me occasionally, unless I
loosen the cap of the first supply valve and let in a little
air to start the suction, it willnot pump. With a little
air, it works all right, but causes a leak of water. A.
It may be that the connections are too small for the
speed at which it is run.

(20) B. S. asks: What are the advantages
of cars running on trucks with 4 or 6 wheels vis @ vis to
the cars of two axles, with 4 wheels only? A. Every
onc does not think that trucks are an advantage, as you
doubtless know; but their advocates consider thatlarger
cars can be used, that will run more steadily, and go
around sharper curves. You will find a good discussion
of the subject in the ““Catechism of the Locomotive."

1) W. D. D.says: I have a tank which
holds 800 barrels of water, and one 3 inch pipe from
bottom of tank 300feet long, to fill a street sprinkling
wagon tank. The water does not half fill the 8 inch
pipe. What is the cause? A. Itis quite likely that the
pipe has high pointsin which the air collects, and thus
reduces the effective arca.

(®2) G. W. B. asks: If a gallon bucket
be placed 20 feet under water, the top of the bucket be-
ing closed and a 14 inch pipe placed in the top and
reaching up through the water through which the air
may pass out, the bottom of the bucket being open, how
long will it take for the bucket tofill with water? How
long will it take for cach distance under water fora 34
inch pipe? A. The difference of time in the several
cases would vary as the square roots of the depths,
There would be no appreciable difference with the two
pipes.

(@3) T. H.says: In your reply to W. L.’s
query as to why a gun barrel scatters the shot, you said:
Generally it is due to the fact that the barrel is not true
or is foul, or to the shape of the breech. I have got a
rifle and it is an easy matter to hit a nail head in a fence
20 feet off with a bullet: but I cannot hit a cap book
cover with 20 shot, as they scatter from 4 te 5 feet from
themark? A. You are confounding two distinct ar-
ticles.

(®4) E. H. says: A. claims that, when a
steam fire engine goes to work from a cistern she is
pumping water, and, when the same engine goes to a
plug and receivesall thewater she wants, that she is only
discharging what she receives in her pumps or wells.
B. claims that a steam fire engine is pumping water, no
matter how or by what means she gets it. A. There
secms to be some confusion of termsin these questions,
but we answer according to our understanding of them,
that the pump when at the well both draws and forces
water, while at the hydrant it only forces.

Why are the front wheels of a wagon somuch smaller
than the hind ones? A. Principally to enable it to turn
readily.

(@5) L.F. C. asks: Why does the light coming
to us from fixed stars appear to twinkle? A. Because
of the sudden changes in the refractive powers of dif-
ferent strata of the atmosphere, which are not sensible
in the case of stars that have perceptible disks.

(26) J. H. S. says:1. I have an engine of 16
inches bore and 86 inches stroke. I am driving the same
at 75 revolutions, with steam 10 lbs. to the inch, cut-off
at half stroke. The engine is doing all that it is safe to
drive with it, by shaft 8 inches in diameter. Belt is so
large thatit will hold the engine still at any part of the
stroke. I wish to drive two ecngines, each as powerful
as the one I now have; and I propose to add one of the
same size on the other end of the shaft. The experts
here say that I must make the shaft as large again as it
is, and the belt also. I say that both belt and shaft are
as large asis required, as they have beaten the full power
of the one engine. A. It is possible that you are right;
but you cannot know without making an experiment.
At most, however, the size of theshaft will not have to be
greatly increased. 2. How long is the expanding steam
useful after being cut off? Condensation has nothing
to do with this; I take the ground that there is useful ef-
fect in steam until it is down to the pressure of the at-
mosphere, assuming in this case that there is no con-
densation. My opponents say that if the engine takes
10 lbs, of steam toturn it over the center, that the ex-
pansion is of no use after the pressure has fallen below
10 1bs. I say that thereis useful effect in stecam as long
as it is above the atmosphere, and so long will it give
outuseful effect on the piston. A. You havethe right
idea, but somewhat too extended. If there is any back
pressure, that is the limit of the expansion. 3. Is there
any advantage in the cngine valves like Corliss’ over
ordinary valves? Take the common slide valve with a
cut-off on the back of the main valve, the top valve to
be worked by the governor so as to cut off the steam at
any part of the stroke. Isthis advantageous, and which
is the best of the two systems? A. The valve that
closes most quickly, and is the most nearly balanced,
willgive the best results, other things being equal.

7 H. T. says: I see in your SUPPLEMENT
an article on compressed air, stating that there is at
least 50 per cent lost. How does this loss occur? If I
force 10 cubic feet air into 1 cubic foot space, would it
exert a force of 150 1bs. to the square inch, and would
it not give back all the power that it cost to compress
it, less the friction for packing, etc.? A. The statement
to which you refer gives the reason. The air, instead
of being allowed to expand and give back the power re-
quired to compress it, is supposed to be admitted for the
whole of the stroke.

(28)J. H. G. says: 1. Tam building an engine
414 x 414 inches, and wish to put it into a boat, withfine
lines, 30 feet long, of 7 feet beam and 30 inches dranght.
Please give me the probable speed obtainable, the en-
gine using steam at 100 1bs. pressure for 34 of the stroke
and making 500 revolutions per minute? A. Probable
speed from 9 to 10 miles an hour. 2. What should be
the heating surface of boiler and diameter and pitch of
the screw? A. Heating surface of boiler, 150 square
feet. Propeller, as large as can be submerged, of 3 feet
pitch,
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(29) M T. S. says: I am making a machine
of cast iron for cutting fruits and vegetables. What |
paint or varnish should I put on it to keep it from rust-
ing? A. Paints or varnishes will not answer for this

purpose. It is best to have the iron nickel or silver |
plated. See p. 232, vol. 36. ‘‘Prevention of Rust on
Iron.”

B0) G. C. Q asks: 1. What volume of
water in the state of vapor can be absorbed by a given
volume of sulphuric acid before the acid becomes com-
pletely saturated? A. Strong oil of vitriol will absorb !
more than twice its volume of water vapor; but as the
dilution procecds, the absorbing power of the acid de-
creases proportionately. 2. What is the most simple
method by which the acid can be rid of the water it has
absorbed, so thatitis rcady to absorb again? A. The
only way is by evaporation with the aid of heat in glass,
porcelain, or platinum vessels.

(81) G. E. asks: How can I mix paint that
will do for painting steam pipes or the parts of an en-
gine which are heated by stcam? If T use water color it
rubs off; if oil, it turns dark from the heat? A. If you
do not wish to use a dark color, mix your paint to a
lighter shade than it is permanently to be, and let the !
heat deepen to the color till it sets.

(32) J. V. B. says, in reply to D. D., who,
askswhat isthe cheapest and best preparation for the
preservation of shingles: Use 3 lbs. of greenvitriolin
water to the 1,000 shingles. This preserves the shingles \
and renders them to a great extent fireproof. Shingles ‘
made from wood of evergreen trees are best. }

(33) R. B. R, asks: Is therc any instrument :
in which, as in a reservoir, electricity could be stored ,
up, so as tobe used occasionally as necd might require
to produce motion? If I should employ a windmill to
generate electricity by a Gramme machine, could I store
up the electricity until it acquired a certain and suffi-
cient tension, and then draw from it asT choose, without
the necessity of using plates, porous cells, carbons, etc.,
and without danger? A. No. A battery composed of
Leyden jars may be charged with statical electricity, but
the quantity of electricity that can be so stored is lim-
ited, and it is difficult to retain the charge for any length !
of time. Low tension electricity, such as is used on !
telegraph lines, cannot be stored.

(34) J. F. D. says: Some time ago I made a
voltaic pile, which I cannot get to work. I put circular
blanks, 4inches in diameter, thus: Copper, zinc, fabric,
copper, zinc, fabric, etc., punched holes in center of
them, and piled them up around a stick. Please tell me
what is necessary to make it work? A. Remove the !
stick and moisten the pieces of cloth., The shape of |
the disks does not in any way influence the strength of ‘
current. Make the cloth the same size as the disks with |
which it is in contact. It will require several hundred !
of the couples to produce a sensible spark.

(35) A. B. asks: How can get I rid of lice
in poultry? A. Make the roosts perfectly clean with :
hotsoap and water, and afterwards apply spirits of tur- ‘
pentine or kerosene oil. Also strew some sprigs and
branches over the floor of the coop. The building :
should be kept clean.

(86) S. R. 8. says: Having read that an en- |
gine has been disabled by putting a bar of soap in the
tank, I wish to know what the action of the soap in the
boiler was? Did it cause foaming? A. Yes.

How can I take grease spots out of fine felt cloth
without injuring the cloth? A. Moisten the spotted !
parts thoroughly with pure benzole, and immediately
cover them on both sides of the cloth wilth dry pipeclay |
or tripoli powder. Then place under a weight for some
time, and the spots will disappear.

(37) H. E. L. asks: Is there anything that
will remove Indian ink stains from drawing paper? A.
There is nothing that we know of, except a good steel
craser or sanded rubber. Indian ink contains finzly di-
vided carbon, which is unaffected by any ordinary solv-
ent.

(38) J. A. H. asks: What size of wire and
how much in length shall T use for magnets for the elec- | i
tro-magnetic engine described in SCIENTIFIC AMERICAN !
SurpLEMENT No. 19, to give the most power witha
single Calland cell? If I use 2 cells, how shall T connect
them? What is the rule for estimating the resistance
of batteries and of magnets and other wire connections,
in order to proportion one to the other? Mr. Sawyer
says, in describing the engine above referred to: ¢ No.
31 wire is the best size for magnets;” you say, in an-
swer to a subsequent inquiry on the same subject, ¢ use
No. 18 wire.”” Can you explain this? A. With a given
battery the greatest magnetic effect is obtained when
the resistances of the battery and magnetizing helix are
equal. The average resistance of a mediim size Cal-
land cell in good condition is about 1'5 ohms, conse
quently the resistance of the helix shonld be the same
according to the above statement, and this is equivalent
to about 350 feet of No. 18 or 90 feet of No. 23 pure cop-
per wire. With a Grove cell, large wire and fewer convo-
lutions would be best.

39) H., I., & Co. ask: Does the putting of
concentrated lye in boilers, to soften the scale, injure
the iron? A. The lyc will have little effect on the iron,
but may cause the water to foam.

(40) C. R. asks: How can the lambskin
aprons used by freemasons be cleaned? I used ben-
zine; it frees them of dirt, but makes them look dingy
and yellow. A. Have you tried soap and water? It is
not probable that the benzine would leave a stain on the
wool if used in excess. Bisulphide of carbon is among
the best solvents for oil and grease, and will perhaps
give better results than the benzine. Try also wood
naphtha. If too little of the solvent is used, it willonly
carry the stain from the surface further into the mate-
rial. It should be observed thatall of these oil solvents
tend to destroy the pliability of the leather and necessi-
tate its re-priming or oiling after drying,.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and

examined, with the result stated:
D. M. B.—It is a coarse sand formed by the disintegra-

- with much pleasure, the receipt of original papers and

fare sent:

: pins in rubber cloth, for making metallic hair brushes?"

. expeditiously obtained.

tion of granite. If youlook at it with a strong magni-

fying glass, or low power microscope, you w111 find it 1
composed of films of mica, orthoclase, and quartz crys- !
!tals. It contains some iron oxide and pyrites.—N. B. B.
—They appear to be all carbonate of lime crystals—cal-
cite. The varieties of calcite are very numerous and di-
verse in their diaphaneity, crystalline structure, and
color, the variation being due to the different modes of
origin and impurities.—W. R. L.—It is graphite or plum-
bago, mixed with clay.—E. D. R.—We have not been
able to classify the shells, as they were very much
broken and imperfect.—M. M. B.—It is a hematitic iron ;
ore, containing crystals of iron pyrites. See p. 7, vol.36.
It is of little value.—A., Bros.—It is graphite, an allo-
tropic form of carbon, sometimes called plumbago and
black lead. It is found associated with sphene, tabular
spar in granular limestones, with pyroxene, spinel, chron-
drolite, hornblende, scapolite, syenite, and gneiss, and .
in some iron ores. It is used for lead pencils, in bl&ck-
lead crucibles, and as a substitute for oilin lubmcatmg
machinery; and it constitutes what is known as stove
blacking. It is found in many parts of the United
States, and is mined at Ticonderoga and Fishkill, N. Y.,
at Brandon, Vt., and in North Carolina. Its market
price is from 3to 614 cents per 1b.
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On Flying Machines. By D. dJ. C.
On Fire Escapes. By dJ. M. C.
On Interference Colors. By H. M.
On Compressed Air. By F.G. W.
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On Microscopy. By P. T.
On the Flight of Birds. By J. H. H.
On Cutting Gears. By M. J. S.

HINTS TO CORRESPONDENTS.

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

Inquiries relating to patents, or to the patentability
of inventions, assignments, etc., will not be published
here. All such questions, when initials only are given,
are thrown into the waste basket, as it would fill half of
our paper to print them all; but we generally take pleas-
ure in answering briefly by mail, if the writer’s address
is given.

Hundreds of inquiries analogous to the following
“Who sells hydraulic rams, and where can
circulars descriptive of them be obtained? Who makes
steel wire, suitable for spiral springs, to be wound cold?
1 Who seclls sal soda and soda ash? Who buys bones, and
; what are they worth? 'Who sells machines for setting

All such personal inquiries are printed, aswill be ob-
served, in the column of * Business and Personal,”
which is specially set apart for that purpose, subject
to the charge mentioned at the head of that column.
Almost any desired information can in this way be

OFFICIAL.

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were

Granted in the Week Ending
April 24, 1877,

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

A complete copy of any patent in the annexed list,
including both the specifications and drawings, will be
furnished from this office for one dollar. In ordering,
please state the number and date of the patent desired,
and remit to Munn & Co., 37 Park Row, New York city.

Air, cooling, etc., M. J. Kelly (r)
Ale and beer, cuoling, Moloney & Schuyler
Anvil, cast iron, C. Fisher....

Awl, G. P. Harley
Bale tie, J. M. Pollard
Barrel hoop, wooden, McEachern & Burrell..
Barrels, making, R. M. Munroe
Bed bottom, J. J. Lucas
Bedsteads, W. J. Myers
Bee hive, J. Coates
Beer forcing apparatus, J. S. Von Nieda.
Belt fastener, J. Bachmann
Bleaching cotton seed oil, etc., J. Macdonald..
Blind slat adjuster, J. G. Broemser
Boat, folding,J. H. Bates
Boat draw coupling, etc., S. M. Fulton ..
Boiler heads, flanging, Miller & Bolden
Boiler setting, K. M. Jarvis
Boots, nailing machine, L. R. Blake 189,835, 189,836, 189,837
Boots, nailing machine, H. P. Fairfleld 189,850, 189,851
Boot uppers, crimping, E. Corbett . 189,845

. 1688
. 189,948 ;
. 189, 892r
. 189,934 |
. 190,076 ¢
. 189,869
.. 190,063
189,943
190,065
. 189,923
. 190,103
. 189,988
. 189,867
................ 189,995
... 189,913

. 189,854
189,870
189 862

Boot making, nailed, L. R. Blake . 189,834
Bottle stopper, C. Sedgwick..... . 189,906
Box scraper, J. P. Tierney-. . 188,967
Bracket, E. H. Bates .. 189,833
Breech loading fire arm, H. Updegraﬂ’ . 189,973
Brickkiln, E. R. MeDougal........ccovvvvuniennnnnes 199,060
Broom heads, making, D. Squier.... 190,095

.. 190,024
.. 190,018
.. 189832
.. 189,868
.. 190,056

7,629
190,002
.. 190,061
.. 190,101
.. 190,46
.. 189,961
.. 189,936
.. 190,080
.. 189,874
. 190,105
189,964
189,933

Butter worker, D. A. Frick
Cake cutter, H. Erzinger...
Calendar, A. C. Adams..
Calico printing blanket, C. McBurney.
Car brake and starter, W. Marean ....
Car coupling, R. A. Kelly (r)
Car heater, L. Capron
Car spring, A. Middleton..
Car starter, J. S. Van Pelt, Jr... .
Car, steam street, J. D. Imboden ....
Car, etc., steam plowing, S. T. Shankland.
Card holder, Herbert & Wilbur
Cartridge base former, Salisbury & Hunt..
Casting mouldboards, chill for,J. Oliver...
Chain, ornamental, H. Wexel........
Chair, folding, Stevens & Wallace...
Chair, oscillating, H. Geise

! Chuck, A. Hurd

Chair, step ladder, H. Goffette....... . 190,027

190 110
. 190,077 '
190,043
. 190,090 '
190,010 |
189,880 |
189,879
189,998 |
190,079 i
. 189,986 |
189,956
189,939
. 190,082
189,944 |
189,932
190,087
189,925
190,032
190,107
189,878
189,877 ‘
189,896
190,051
189,865
189,942
.. 190,096
.. 189,935
.. 189,927
. 190,042
189,895
.. 189,993
. 189,997
.. 189,999
.. 189,914
.. 150,111
.. 190,067
. 190,075
190,053
.. 189,904
.. 189,860
. 189,839
.. 189,847
.. 189,861
. 189,994
190,081
. 189,918

Check rower, and dropper, S. H. Worth.. .
Chronometric governor, E. H. Randall..........

Chuck, Siler & Brooks..
Churn, G. W. Crosby
Churn dasher, J. H. Starnes ..
Cigar lighter, Selden & Keep ..
Clock, electric, C. E. Brush....
Coal cabinet, G. Rosenqvist
Coil spring band, F. Armstrong....
Coin drawer, J. A. Read
Coin holder, H. G. Huested
Cooling liquids, H. B. Scharmann
i Copy book,J. W. Manning.........
Corn planter, R. Fox
Corn planter, F. W. Shellabarger....
Corn stalk press, Davis & Fisk
Corset, M. M. Harriman
Cotton, opening, etc.. Whitehead & Atherton ....
Crozing and howeling, J. A. Seaman
Culinary boiler, I. A. Robinson..
Cultivator, J. M. Long
Curtain tassel, S. H. La Rue
Cutter head, O. Lindblad..
Desk, washstand, ete., A. O Kll‘kW()Od.
Ditching and draining, A. Swift
Doll, talking, W. A. Harwood .
Door check. J. B. Everest,
Drilling, holding work for, A. Hurd
Drilling mechanism, O. S. IIosmer
Electric alarm indicator, A. Bradford.
Electric machine, magneto, C. F. Brush.
Electric railway signal, H. Brunius..
Elevator, W. W. Blakeslee...........
Elevators, indicator for, T. S. Young
Engine, rotary, N. Nilson..
Fare box. J. D. Pierce....
Faucet,H. B. Leach....
Faucet, L. A. Rebasz ..
Faucet, draft, M. Hogan..
Faucet, drip cup for, F. Bngham .
Feed water heater for boilers, A. T. Demson.
Fence, barbed, G. G. Hunt..
Fence, barbed wire, A. E. Bronson
Fence, barbed wire, C. W. & W. Scarlett
Fence post, metallic, J. Brinkerhoff
Fence rails, making barbed, L. M. Woodcock
Filter rack, B. Fenner
Fire escape, C. Dwight
Fire escape, O. Sherwood, Jr.....
Fire extinguisher, A. S. Austin..
Fire extinguisher, C. F. Girard.
Fire kindler, T. Park
Flour, reducing cereals to, V. Ryerﬂon
Food steamer, A.Johnson
Frame corner, J. E. Goodrich..
Fruit dryer, S. Myers
Fuel composition, C. M. Adams..
Fumigator, G. T. Blanchard.
Gas burner, F. D. Bliss....
Gas heater, C. H. Prentiss (r)
Gas machine, F. W. Ofeldt...
Gas making, W. H. Tupper............
Gas retort chargers, filling, T. F. Rowland (r)
Gate swinging, H. B. Freeman.
Grain binder, H. Hull .
Grain binder, H. L. McCormick (r)...
Grain separator, T. J. Hubbell
Grain separator, G. B. Turner...
Grinding machine, T. R. Stewart
Gun stock, adjustable, H. Hartley
Harness saddle tree, J. McCormick..
Harrow, J. J. Vinton
Harrow, cultivating, R. Hamilton...
Harvester reel, J. J. Dewey ............ .
Hay for fuel, twisting, J. S. Foster (r)
Hinge, D. W. Long ....c.ccvvvniiniinnens
Hinge for carriage doors, ete.,C. W.
Horse rake, revolving, L. Bissell .
Horses to vehicles, attaching, H. E. Chadwick....
Horseshoe nails, making, R. M. Cummings
Hose coupling, W. B. Kilbourne
Hose coupling, W. A. Rideout......
Hose reel, automatic, H. C. De Witt.
Hot air regulator, A. C. Norcross (r)...
Hub attaching device, Lathrop & Allen .
Hydraulic engine, W. H. Clark
Ice boat steam, J. & J. Arnao, Jr
Ice creeper, A. T. Moore
Ice machine, D. L. Holden
Ironing table, D. Choate...
Journal box, B. F. Sturtevant
Knife and fork cleaner, A. E. Van Horn
Lamp, G. Chappel
Lamp, Holloway & Stineman
Lamp, J. Kirby, Jr
Lamp, L. H. Olmsted
Lamp burner, G. H. Chinnock (r)
Lamp chimney, W. H. Mason
Lamp fixture, extension, J. A. Evarts (r)..
Lamp, student, J. Kirby, Jr..... .
Lamp, vacuum, H. Wellington
Lantern, pocket, G. E. Parker
Lathes, center and carrier for, C. A. Niebell
Leather for ornamentation, H. Huck...
Lifting jack, F. Griscom
Lock, combination, Pillard & McPherson..
Lock, combination, P. Shellenback .
Locks, key guide for, L. Hillebrand
Loom shuttle box mechanism, F. Christen..
Lubricator for steam engines, W. R. Petrie.
Magazine fire arms, lock for, G. F. Evans
Magazine gun, W. R. Evans (r)
Measuring coal, ete., T. F. Rowland (r) .
Meat chopper, M. L. Edwards...
Mechanical movement, N. Nilson .
Mill bush, R. T. Jennings, Sr

189,982

.. 189,929
.. 190,015
.. 190,085
.. 189,987
.. 190,026
. 189,901
. 189,959
.. 189,863
.. 190,08
. 189,952
.. 189,985
.. 189,915
.. 189,916
.. 1636
. 189,873

—
a3
2
™0

. 189,938
189,884
189,965 -
189,033

. 189,946

.. 190,102
.. 190,031
. 190,013
.. 1,639
.. 189,866
.. 189,920
. 189,992
189,842
....... 190,011
.. 189,941
.. 189,905
. 190,014
.. 7,638 !
.. 190,052
. 190,005 '
189,910 ;
.. 189,919
.. 190,036
.. 189,843
.. 189,881
.. 189,974
.. 190,004
.. 190,037
.. 190,050
. 190,069

7,634
1

. 190,073
189,953
. 190,040
.. 189,856
.. 189,902
.. 190,088
. 190,035
.. 189,922
.. 189875
. 189,848
7,635
7630
190,017
.. 190,066
.. 190,048
. 190,025 :

Mower, E, L. Gilman......................

Musical instruction, device, R. S. Hill (r). . 7,640
Neck band, N. W. Caughy ........ ....... .. 190,003
Neck tie retainer, W. T. Buckner ... .. 190,001
Nut lock, J. C. Wright.............. .. 189,984
Ore feeder for stamps, M. P. Boss....... . 189,917
Ore sluice and concentrator, G. R. Evans.......... 189,928

Ore washer, H. E. Taylor
Oven rack, J. F. Houghton ..
Oyster opening machine, T. W. Temple ..
Packing, making asbestos, H W. Guest..
Pantaloons, S. L. & L. M. Thompson
Paper bag machine, R. H. Thayer.
Paper box, E. Morgan
Paper box, E. Morgan
Paper cutting machine, E. R. & T. W. Sheridan..
Parquetry, making, Newhouse & Allen
Passengerregister, Fowler et al
Peg float or cutter, Maris & Hart..
Pencil, 0. M. Allen
Photographs, enameling, M. R. Freeman ..
Picture exhibitor, 0. Williamson
Picture frame, F. Odenbaugh
Piles, drawing broken, Sheldon & Graves.
Plow, C. Atkinson
Plow, W. L. Edwards

. 189,882
189,937
189,966 |
189,893
189,883
190,097
. 189,898
189,899
190,089 |
189,872
190,021
199,057
189,886
190,023 :
189,980 |
190,068 ,
... 189,962 |
. 189,912 ;
. 180,016 |
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Plow.J. A. Olson

190 070

Plow, Wiard & Hough 189,885
Plow,J. F. & R. 1. Wilson.... ... 189,981
Plow stock, N. J. Skaggs ..... . 190,092
Pneumatic signal, A. N. Towne . . 189,969
Post office box, J. H. Beidler (r) ....... 7,623
Post office box, W. H. Bramble (r) 7,624
Post office box, S. N. Brooks (r) . 7,625
Potato digger, L. A. Aspinwall...........c....uun.n 189,911
Propeller, steering, Uller & Bennett...... , ... 189,972
Pruning implement, J. Chase........... . 189,921
Pulverizing mills, roll for, E. ... 189,887
Pump, M. Cook .... ... 189,924
Pump, J. C. Wright . 189,983
Pump, compound steam, J. L. Loretz (r) 7,641
Pumpmg apparatus, W. F. Plockross..... . 189,955
Rails, reducing old, Hill et al .......... . 189,894
Rails, ete., detecting, A. Herring. . 189,858
Railway switch, J. J. Golden . 189,855
Range, Brownback & Towers 189,919
Range, nursery cooking, L. Tobey.. . 189,968
Rattan, sawing, E. F. Woodbury . 190,109
Rattan machines, measuring, N. H. Rnchardson 189,957
. Refrigerator, J. J. Bate 189,999
Refrigerator building, C. L. Riker . 189,958
Retort exhauster, P. Munzinger 189,900
Sash fastener, C. W. Penfield ... 190,074
Sash holder, Jones & Stroud . 189,940
Saw, W. P. Miller . 19,062
Saw filer and setter, T. L. Shaw (r) . ... 7,632
Saw handles, attaching, C. A. Sands . ... 189,960
Scales, platform, J. J. Verckler....... . 189,976
Scales, sack, C. Flanders.. . 189,852
Screw cutting die, S. W. imartin ... ... 190,059
Screw tap, expanding, J. B. Douglas . 189,889
Sewer gas trap, B. P. Bower . ... 189,888
Sewing machine, J. L. Follett ... 189,931
Sewing machine, F. Jacob....... . 190,047
Sewing machine, W. F. Thomas........ 190,098
Sewing machine clutch, F. A. Barr........ .. ... 189,989
Shaping metal articles, G. F. Evans ... 189,849
Sheet metal can, F. C. Fleming..... ... 189,891
Sheet metal can, L. V. Sone... . 199,094
Shovel and tongs, G. W. Whelan ... 189,978
Shovel blanks, making, A. Maltby . 190,055
Show cards, etc., mounting, W. J. Quarry ......... 189,903
Slasher, Briggs et al 189,838
Slate, C. M. Brombacher. .... 189,996
Spark arrester, W.T. Urie .......... ... 190,100
Speed and current indicator, D. Iffland ... 190,045
Spinning frame, W. F. Draper...... ... 189,890
Spool show box, R. Trautmann. ... 190,099
Station indicator,J. Ort........... ... 190,072
Steam boiler, P. Fitzgibbons ...... ... 189,930
Steam boiler, C. D. Smith..... ... 190,093
Steam boiler feeder, D. Ifland...... ... 190,044
Steam heating, C. & J. L Bosquet . ... 190,054
Step ladder, O. Sherwood, Jr........ . 190,086
Stereoscope, J. Ardito (r).......... 7,622
Stove, cooking, N. A. Boynton (r).. L. 1,637
Stove leg caster, A. Mey....... ..... ... 189,897
Stove, oil burning,J. H. Shaut .... . .. 190,084
Stove pipe damper, N. C. Whitcomb 190,106
Stoves, etc., grate for, R. Simpson ... 190,091
Table, extension, G. Hess............. . 190,034
i Table forks, etc., making, L. 8. White (r). 17,633
Telegraph, printing, P. A. J. Dujardin (r) .. .. 7,621
Telescope, A . Moser ... 189,950
Ticket reel, W. W. Bierce. . . 189,991
Timber, dressing, W. H. nght 189,864
Tobacco, marking plug, G. S. Myers.. 189,951
Tooth brush, S. Stevens............. . 189,963
Toy, arithmetical, L. Wieser...............cccuuune 189,979
Toy money box, J. Hall ........... 189,857
Toy money box, F. W. Smith... ... 189,907
Treadle movement, N. Du Brul... ... 189,926
Tripod for rock drills, T. B. Ford ... 189,853
Truck, hand, H. R. Ferris..... .... ... 190,020
Tumbling barrel, J. C. Coonley ... .. 190,009
Turbine water wheel, J. Hough 190,038
Tuyere, C. A. Wolff 190,108
Umbrella, A. E. Cohn .. ... 190,006
Umbrellarunner, J. J. Higgins ... ... 189,859
Valve for air brakes, A. F. Gue .. ... 190,030
Valve gear, T. Scheffler ........... ... 190,083
Vegetable slicer, J. H. Alfred........... . 189,909
Vehicle platform spring, Milks & Watson.......... 189,871
‘Wagon, dumping, L. Rodenhausen.... 190,078
‘Wagon loader, J. J. Verckler . 189,975
‘Wagon spring, J. D. Brunner 190,000
‘Wagon, steam road, G. W. Wade .. .. ............ 189,977
‘Wagon top, H. W. Calderwood... 189,840
Wash board, J. Poole............ . 189,876
‘Wash boiler, H. Gotthardt.. ... 190,029
* Wash bowl, W. H. Cloke .......... ... 189,844
‘Washing machine, H. Carpenter .... . 189,841
‘Watchman’s time detecter, J. H. Marvil.......... 190,058
Water closet, W. 8. Carr (r) 7,626
Water closet service box, R. Mitchell ... 189,947
‘Water closet valve, R. J. Thomas .. ... 189,908
Water wheel, L. d’Auria .......... ... 193,012
Water wheel, T. Tripp .. . 189,970
‘Weather strip, G. HOWVer.....c..covvviiviiinninnnn 190,039
Whiffletree hook and clips, J. C. Coonley ..190,007, 190,008
Whiffletree hook and clip, Ewart & Coonley....... 190,019
Whip, G. P. Overin .................... ... 189,954
‘Wire stretcher, Davenport & Hicks . 189,846
Zinc, preparing sheet, A. O'Neill ....... ........... 190,971

DESIGNS PATENTED.

9,900, 9,901.—CASSIMERES.—W. B. Weeden, Providence,
R. 1.

9,902.—CORSET CLASP EYE.—M.
Conn.

9,903.—CARPETS.—A. Baye, London, England.

9,904. —CHAIRS.—P. Diehl, New York city.

9,905, 9,906.—BUTTON CARDS.—J. Fenton, Birmingham,
England.

9,907 to 9,913.—OIL CLOTH.—C. T. Meyer et al., Bergen,
N.J.

Adler, New Haven,

9,914.—ORGAN CASES.—J. R. Lomas, New Haven, Conn.

9,915.—GLASSWARE.—J. B. Lyon, Pittsburgh, Pa.

9,916.—BOTTLE.—E. Raynaud, Paris, France.

9,917.—BAS RELIEF.—G. Beck, Highland, N. Y.

9,918.—~BADGE.—J. McCoy, Ypsilanti, Mich.

9,919.—DRESS FRINGE.—M. Blau, New York city.

9,920, 9,921.—CARPETS.—E. Daniel, Paris, France.

9,922 to 9,931.—CARPETING.—J. L. Folsom, Brooklyn, N.Y.

9,932 to 9,935.—CARPETING.—O. Heinigke, New Utrecht,

N.Y.

9,936 to 9,940.—CABPETING.—H. Horan, East Orange, N.J.

9,941.—LOCKET.—F. Keller et al.,, New York city.

9,942, 9,943. —CARPETING.—G. W. Piggott, New York city.

9,944 t0 9,946. —CARPETING.—J. E. Rollings, N. Y. city.

9,947.—TOWEL BORDERS, ETC.—R. T. Webb, Randalls-

town, Ireland.

9,948.—POCKET BOOK FASTENERS.—L. Prahar, N.Y. city.
[A copy of any of the above patents may be had by

remitting one dollar to MUNN & Co., 37 Park Row, New

York city.]
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Inside Page, each inser tmn = =275 cents a line.
ack Page, each insertion-===%1.00 a line.
Engravmgs may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication office as early
as Friday morning to appear in next issue.

71-3 octave, fine » ()i('\"()()(l case (notused
over six months), only $130; cost owner
$650. New Grand, 8quare. and Upright
Tianos at wholesale, Great bargains,
Nearly new, 4 sets reeds, 12 stops, sub-
bass octave Coupler, beautiful solo stop,
tc.; cost owner §9 only $35. New
‘ 9 stop organs $65, 12 stop $75. Rare op-
ortunities. Bestoffer ever given by any manufacturer.
ew Beatty instruments ready. Sent on 5 to 15 days’
test trial. Money refunded and freight paidboth waysif
unsatisfactory. Agents Wanted. Liberal discounts
to T'cachers, Ministers, etc. Catalogue free. Address
l)A NILLI‘ BEATTY,Wash mglon,Ne“ Je rsey.

PIAND

NEW AND IMPORTANT

English Scientific Books.

LIST No. 2.

The Tree-Lifter, or a New Method of Trans-
planting Forest Trees. By Col. G. Greenwood.
Illustrated. 8vo. $5 25

A Treatise on the Onmn, Plooress, Pleven-;

tion, and Cure of Dry Rot in Timber. By T. A.
Britton . $3
leu,el‘ Engmu:lnlg in Nuv Countrles. Illus-

trated
The Amateur House Car penter. By E. ‘A, Davxd-
son. Illustrated. 8vo. $5 25
The New Formula for Mean Velocity of Dis-
charge of Riv Ll‘Sj_lll(l Canals. By W. R. Kutter.

'I'ranslated by ackson. 8vo. $5 00
Hydraulic Tables, Coeflicients, and F()l'nllllﬂ. for

Fmdm-v the Discharge of Water from Orifices, ;

Notches, Weirs, Pipes, and Rivers. By Jno.
Neville. Illustrated

Elcmcnts oi Practical Ilydl aunlics. By 8. Downing
Par

¥2
Hand Book of Hardy Tl'u,e, Shr nl)~, and Her-
baceous Plants, Based on the French of Decaisne
and Naudin. B . B. Hemsley. Illust. 8vo. $6 00
Metallurgy of ‘eml, including Desilverization
uml Cupellation. ~ By John Percy. Il]ust%téego

Met'ﬂhn oyv: The Art of Extracting Metals from
their Ores, Introductory, Refractory Materials, and
Fuel. By John I’ercy. Illustrated. 8vo. $12 50

The I‘ol'nm Romanum, By Jno. H. Parker, C. B.
Elaborately illustrated. 8vo, 50

The Boy Joiner and Model Malker. By E. A.
Davidson

A Brief History of the Painters of all Schools.

By Louis Viardot and others. Illustrated. 8vo. $10 00
Light as a Motive Power. By Lieut. R. H. Arm)t

R.N. 2vols. 8vo. .

Hand Book of Arehl[ecturnl Styleq. From the
German of A. 1‘(osengarten By Ww. Collett Sanders.
639 illustrations. 8vo. $6 00
{#F~ The above or any of our Books, sent by m‘ul free

of postage, at the publication prices.

Our new and enlarged CATALOGUE OF PRACTICALAND
SCTENTLIIC BOOKS—96 pages, 8vo.—and other l.ists, sent
free to dny one who will furnish his address.

RY CAREY BAIRD & CO.,
Industrm] ] ublishers,  Bookseller s, _and Importers.
810 Waluut Str LLI., Philadelphia.

The Urnpire Measuring Jar

An indispensable requisite in every
kitchen and bakery. For measuring, in-
stead of aweighing, Sugar, Flour, ete., and
for IJL quids by the quart, pint,'and fluid
ounc

RETAIL PRICE, 50c.
Samples sent on receipt of price.
Agentswanted everywhere. Address

UMPIRE GLASS (‘0.,

RICHARD E. BREEN,
100 Wood bt., Plttsbluﬂ'h, Pa.

@ UVPIE P MEASURING JAR

FOR SALE—A NEW, VALUABLE.

Patent Right of a Safety Foldmg Window Juck, for

family use, to clean outside of windows and oth ur-

poses Adﬁress the inventor, D. M. PE'AUTZ, 81851] Tt
t., Phila., Pa., for full particulars.

GOOD DRILL RATCHETS, 18-IN., ONLY

%3.50. Woodruff’s Superior Steam Fire, and Damper
Regulators. French Heels, Tools comp]ete, for_Sale.
GEORGE E. PARKER, 119 ‘\Iulbcrry St., Newark, N. J.

WOOD- \VORKI\'G NA(‘HINFRY
of all kinds; latest and best improvements. 25 per cent.

& discount allowed on price list
until June 1st, 1877. ~ Also on
gbrices of Smith’s Iimproved
4 (Ilull('d-]}(-um Vises, com-
bLining, in the highest degmL,
effectivencss, strength, dura-

Address
U.S. AL

conomy in Hrst cost.
H. B. SMITII, Smithville, Burlington Co., N. J.,

The Magic Cold Water Pen.

No ink required ; writes with cold water. One of these
Pens will outwear 20 ordinary ones. Samples of 2 I’ens
and 1 Holder sent to any part of the United States on '
recelpt of 30 cents. Agents, male and Female, wanted. |
T'remendous profits and big sales. Address

JAMES WEILLS, Sole Agent of the U.
55 Liberty St., Room 3, New York crty

ARSENIC IN THE ARTS.—A Lecture1

before the Medical Association of Central New York.
B A. Lattimore, LL.D., Professor of Chemistr m
the Rochester University. A popular and importan

paper. SCIENTIFIC AMERICAN SUPPLEMENT No. 29
é’ri?e. 10 cents. To be had at this office and of all news-
ealers.

Portable or Composition Roofings.

THERE is probably no article of manufacture so uni-
versally needed as a reliable low priced roofing, which
can be readily applied without the aid of skilled labor,
and in no other direction has so great a want been so0 in-
efficiently supplied. The results of experiments with ‘
felts, cements, and other compositions have so far been
anythmg but sa.tlsfactory Numerous so-called * cheap |
roofings” have been produced, advertised, used, and
found worthless. 1n view of these facts, we are glad to
be able to speak favorably of an article Whlch from our
own knowledge and the testimony of some of the most
extensive and best known manufacturers and mer- ;
chants of this country, has proven a reliable and econ- *
omical substitute for the more expensive kinds of roof-

ing. Wereferto H.VV.Johns’ Patent Asbestos Roofing, |

the manufacturers of which make no extravagant re-
presentations, but claim it to be the only reliable port-
able roofing in use, and from careful inquiry we believe |
their claimsare well founded. This roofing is prepared
ready for use, can be casily applied by unskilled work-
men, is adapted for steep or flat roofs in all climates,

and when finished with the white fireproof coating forms
the lightest, handsomest, and coclest roof in the world,

costing only about half as much astin. Samples, 111us-
trated catalogues, price lists, and any desired mforma-
tion canbe obtained from the H. W.Johns’ Mauufactur-
ing Co., patentees and sole manufacturers, 87 Maiden |
Lane, New York. This company have recently com-

plpted a new manufactory, the most extensive works of |
the kind in the world, and have reduced their pricesto
a basis which place their goods within the reach of
every one. They also manufacture liquid paints, all
shades, which are guaranteed equal to any for general

purposes and the most durable for outside work of any

In body and richness of color the Asbes-

paintsin use.
Fireproof

tos Pairts surpass any we have ever seen.

paint, an economical substitute for white lead, costing :

only 75 cents per gallon, for the protection of factorles,
bridges, and other wooden structures against fire, is also
valuable for the class of outbuildings, fences, etc., which
are usually allowed to go unpainted. Roof pamt steam
pipe and boiler coverings, steam packing, sheathings,
linings, cement, etc., all "of which can be relied upon as
being in every respect as represented, and we advise
our readers, before purchasing paints or roofing, to send

for samples of these articles and compare them with all |

others,

00 : was dccided in my favor, June 10, 187 i Proceedmf
i-

bility, and great weight, with |

By GEO. W. KEELER,
Drawmgs w111 open on

MA

THE TFIRST GREAT SALE

PATENYS at AUGTION

uctioneer, Salesroom, 53 and 55 Liberty St., New York. The Exhibition of Models ami
ay 21st., and the sale will take place at 12 0’clock on May 31st. Send 10c. for catalogue.

FULL

PHOTOGRAPHIC APPARA'J US
rinted 1nstrucmous chemlcals etc., complete,
5 to $25. SACKMAN , Manutactu

rers and Dea]ers in Photo Sup lres, 2(8 Pearl
Street, near Fulton, New York. Send stamp for
circulars.

TRADE ENGINE

Noiseless in operatlon—Perf ect
in workm'mshlp—all light parts
of Cast Ste:

Every Engme mdlcated and
valve corrected to give the :
highestattainable results.

‘Warranted superior to any
seml-portable Engine in the |
market ! |

Send for Price List and Circu- |

ar,
HERRMANN & HERCHEL-
RODE M’F’Gg Co.,
Dayton, Ohio.

RISDON’S IMPROVED
TURBINE WATER WHEEL

IhYielded atthe test of Turbines at Centen-
nial Exposition the best results at all stages
9 of gate. Send forcircularto
T. H. RISDON & CO.,

Mt. Holly, N. J.

Manufacturers of MILL MACHINERY.

MPORTANT FOR ALL CORPORATIONS AND
MANE’'3 CONCERNS.—Buerk®s Watch=
‘ man’s Time Detector, capable of accurately con-
' trolling the motion of a watchman or patrolman at the
dm’ereut stations of his beat. Send for circular.
J.E.B RK(P.O. Box 979
N.B.—T'he suit against Imhaeuser &

Boston,Mass
Co., of New York,

i have been commenced against Imhaeuser & Co. for se
ing, contrary to the order of the Court. Persons usmg
clocks infringing on my patent, will be dealt wit
according to law.

PUNCHING
PRESSES.

. $100.00 R

smooth face by the use of DYKES BEARD ELIXIR,
without injury, o will forfeit $100.00. Price by mail
n sealed package 25 cents, 3 packages only 50 cents.
A, L. 8mita & Co., Palatine, Ill.,, Sole Agents.
(7 We caution t* public against imitations.

THE DRIVEN WELL.

Town and County privileges for making Driven
Wells and selling_Licenses under the established
Americau Driven Well Patent, leased by the year
to responsible parties, by

WM. D. ANDREWS & BRO,,
NEW YORK.

ITURBINE WATER WHEELS.—A RE-
" PORT of the official Tests of Turbine Water Wheels
made duriniz the Centennial Exhibition of 1876. With
thirt{ one ill Bmbracing Drawings and De-
scriptions of the Apparatus used for each test. The
Instruments employe¢ for determining the Power and
revolutions of each wheel. Engravings and descriptions
showing the Construction of the wheels that exhibited
the Greatest Efficiency. Table showing the Names of
the Exhibitors of the several wheels tested. Date of
each test. Diameter of wheel. Fraction of gate.
Weight on the scale in pounds. Revolutions per minute.
Horse-power of wheel. Head on wheel, in feet. Head
on weir, in feet. Flow over weir. Head on weir due to
leakage. Horse-power of the water used. Percentage
of efficiency realized by each wheel. Together with
other valuable and interesting particulars. Contained
in SCIENTIFIC AMERICAN SUPPLEMENTS Nos. 59 and 61.
}iﬂ clts. each. To be had at this office and of all news-
ealers.

EUREKA SAFETY POWER!

Practically impossible to ex-
plode. Tested to 300 1bs. pressure !
per square inch. 2-Horse Power,
$150,3 to 4 H. P., $250. Also,
Stationary Engines and Boilers, and
Spark Arresting Portable En-
gines for plantation use. Send for
our circular. Discount tothe trade.

B. W. PAYNE & SONS,
Corning, N. Y.

BOILERS FOR SALE,.

‘ One 40 H. P. Locomotive Boiler, new. Price, $8X).
One 36-in. Tubular, 12 feet long, second-~ hsmd Price, §175.
‘ Address JAMES 1. M. ANN, Utica, N

LI} ¥OooT LATHLS

Foot Power Back-geared Screw
Lathes, Small Hand and Power Plan-
ers for Metal, Small Gear Cutters,
Slide-rests, Ball Machine for Lathes,
Foot Scroll Saws, light and hoavy
Foot Circular Saws. Just the artic es
§ for Amateurs or Artisans. Highly
recommended. Send for illustrated
Catalogues.

N. H. BALDWIN, Laconia, N.H.

Drop Hammers and Dies, for work-
ing tals THE STILES &

EARKDR TREbS CO., Middletown,
onn

EWARD. This MousTACHE or
Heavy Bearp produced on a

ustrations.

¥, ADEE & CO.’S PATENT

LEADSTENCH TRAPS,

Positive protection against Sewer-gds. Bestand chea
\ est. Seeillustration, SCIENTIFIC AMERICAN, Apr]l 14tﬂ
Send for circular, ¥. ADEE, 275 Pearl St.,

BARNES' FOOT POWER MA-
CHINERY.
Different machines with which
Builders, Cabinet Makers,
Wagon Makers, and Jobbers
in miscellaneous work can
compete asto QUALITY AND
y PRICE with steam power manufac-
turing; also Amateurs’ supplies, saw
blades, fancy woods and designs.
Say where you read this, and send
for cataloguc and prices.
W.F & JOHN BARNES,
Rockford Wmuebago Co., Ill

SPARE THE CROTON ~AND SAVE THE C COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgewood
: Water. . EWS & BRO., 414 Water St., N.Y.
who control the patent forGreen’sAmerican Driven Well

MACIEH INERY

OF EVERY DESCRII’TION.

The George Place Machinery Agency

121 Chambers & 103 Reade Streets, New York.

$5 t0 $2

ver dayat home. Samples worth $5
free. S’l’INbON & Co., Portland, Me.

'l‘hc Doub]c Excentric

Cornice Brake

Patented 1873. In usethrough-
out the U. 8. and Canada. For
Iltustrated Circular, Iprlues4
. ete., address J. M. ROBINSON
& CO., successors to Thomas &
Robinson, Cincinnati, O,

AIR COMPRESSORS

FOR ALL PURPOSES.
A SPECIALTY of HEAYY PRESSURES.

THE NORWALK IRON._WORKS CO
SOUTH NORWALK, CONN.

STUDIES OF MATTER AND LIFE. —By
Prof. Henry J. Slack, F.R.S. A most interesting and
valuable paper, explammg the latest scientific theories,
researche s and calculations, concerning the various
Modes of Motion, the Ether of Space, the Transmission

! of Wave Forces, the Limits of Vision, the Size of Atoms,

Motion and Force of Atoms, Grougmg of Atoms, Phe-
nomena of Reproduction, Mental Phenomena. CIEN-
TIFIC AMERICAN SUPPLEMENT No. 21. Price, 10 cents.
To be had at this oﬂice and of all newsdealers.

N. F. BURNHAM’S

WATER WHEEL

22 N Is declared the ‘*standard turbine,”’
w by over 600 personswho boughtanduse
M m\m them with pzn't and full gate open.

mphlets Free.

. F. BURNIIADI, York, Pa.
SAFETY HOISTING

o I IS Machinery.
Visir;na Cards, with name, 10c. and stamp.
Ag'ts Outfit 10c. L. C. COE & CO., Bristol, Ct.

OTIS BROS. & CO., No. 348 Broadway, New York.

MANUFACTURE OF ARTIFICIAL BUT-
ter.—By Prof. Henry A. Mott, Jr., E.M. With six en-
%uvmgi .—Being a History of the Artificial Butter
anufacture, Descriptions of the Principal Processes
now in use, Details of Latest Improvements, Plan of an
Artificial Butter Factory, Engravings of the Machinery
required, Chemical Analyses of Butter and of Artificial
Butter, Details of the Costs of settm up an Artificial
Butter Factory, the Ca}zltnl required, the materials and
udntitles consumed, Cust of manufacture per pound,
e Daily Profit, etc. A complete and reliable treatise
contamed in SCIENTIFIC AMERICAN SUPPLEMENT Nos.
48and 49. Price,10centseach. To be had atthisoffice
and of all newsdealers.

Dayton Cam FPump.
. THE ONLY PUMP IN THE MARKET DESIGNED
AND CONSTRUCTED ESPECIALLY FOR BOILER
FKEDING.
Are Pumping water at 268° F. No Dead Cen-
ters. The Steam Valve is a plain Slide Valve,
identical to the slide valve of a Steam En-
gme, but derives its motion from a cam.
peed can be regulated to suit evaporation.
Pumping Returns from Steam Heating Ap-
paratus a specmlty
§# Send for Circular.

y Smith, Vaile & Co,

OHIO.

DAYTON,

VANDERBURGH, WELLS & CO., MA-
CHINISTS’ Pattern and Brand Letters, etc., Complete
Newspaper Outfits, Engravers’ Boxwood, etc.
18 Dutch Street, cor. Fulton, New York.
$6 a Week in your own town. Terms and $5 outfit
-HALLETT & CO.. Portland Maine.

Pond’s Tools

Engine Lathes, Planers, Drills, &c.

Send for Catalogue. DAVID W. POND, Successor to
LUCIUS W. POND. Worcester, Mass.

wW E NAME
in FINFJ ET BlACKevery varnetyufturnzd wcodwmk
parts of machinery.casting's;tinware and other inetal

'work ENAMELED JET G00DS ,in wnod ormetal,made to uvder
AMER ICAN ENEMEL CD.17 WARREN ST PROVIDENCE,

SPECIAL MACHINERY, TOOLS, MODELS, AND
Patented Articles made to order by A. A. P 0OO0L & Cco.,
55 R. R. Ave., Market St. Station, Newark, N dJ.

NEW DEPARTURE. ZRAxS-ile
men wante NO PEDDLING
Saary sunmonth Hotel and traveling ex anm aid,
S.A. 0., manufactuters of E PES

WATCH GUARD CHARMS,

" One inch Standard Steel

Rule, with Split Ring, 30

cta.; nickeled, 40 cts.;

‘ Qaz silvered, 50 cts.; gilded,

price. Darling, Brown &

sharpe, Providence, R. L.

PERFUMERY. — BY W. SAUNDERS,

Pharmacist.—A valuable and practmal gager upon thc

preparation of Perfume Extracts. formuize for

fumes now on the market, directions for the preparation

and compounding of the mgredlentﬁ ete. The Formulse

here given embrace the preparation of the following

Perfumes :—Jockey Club, Moss Rose, White Rose,

Victoria, Ess, Bouquet, Muik Patchouly, Millefleur,

Tuberose, gteplmnons, Rondeletia, New Mown de.

F‘mng,lpanm Clove Pink,Violet, Mignonette. Coqtmned

in SCIENTIFIC AMERICAN éUI’PLEMLNT No.65.

Price 10 cents. To be had at this Office, and of ail News-

dealers.
IIIII-’ WROUGHT
RON

THE UN'ION TRON MILLS, Pittsburgh, Pa., Manu-

facturers of improved wrought iron Beams and
Girders (patented).

The great fall which has taken place in the prices of

Iron, and especlallym Beams used in the construction

and PA.PEB s. 4,6,and 8 Home St.. Cmcmxun. oxi0.
75¢. Mailed on receipt of
the preparation of the most promment and popular Per-
Ylang Yian, Spring Flowers, Wood Vlolets West }md
of FIRE PROOF BUILDINGS, induces usto callthe spe-

cial attentlon of Engineers, Archltects. and Builders to
the undoubted advantages of now erecting Fire Proof

ireference to pages52& 54 of our Book
of Sections--which will be sent_on application to those
contemplating the erection of fire (P} reof hmldmgs—'l‘HE
COST CAN BE ACCURATELY TED, the
cost of Insurance avoided,and the serlous losses and in-

structures; andb

terruption to business caused by fire; these and like con- !

siderations fully justify any additional first cost. It is
believed, that were owners fully aware of the small
difference which now exists between the use of Wood
and Iron,thatinmany cases the latter would be adopted.
We shall be pleased to furnish estimates for all the Beams

complete, for any specific structure, sothat the difference | B o
: A strong, convenient, and durable T'ool, for the factory,

in cost may at once be ascertained.
ARNEGIE, BROS. & CO., Pm;sburgh Pa.

 POCKET COIN DETECTOR.
Size of a silver dollar. No counterfeit coin
can be made it will not detect. 25 cents by
Ageuts ‘Wanted. Liberal discounts.
SUTTON, 9% Liberty St., New York.
of Presses, Type, Cuts, &c. Presses
from %3 to %150, Iliustrated In-

BOYS::

Send 6¢. for 100 pngc Catalogue

structions worth $1.
., Boston, Mass.

© 1877 SCIENTIFIC AMERICAN, INC.

WESSELL METAL, A PERFECT IMITA-
tion of gold in color, surface, etc., for manufacturers of
imitation jewelry, and other workers in fine ellow
metal. Wessell Manuf’g Co., No. 204 Eust 23d St.,

YOU ask WHY we can sell First.
Class 7 1-3Octave Rosewood Pianos
for $200. Our answer is, that1t costs
less than $800 to make any $600 Piano
i sold through Agents, all of whom
make 100 per et. profit. We have ny
Agents, but sell DIREcT to l‘uunhe(
at Factory price,and warrant five years
¥ Wesend our Pianos everywhere for trial

and ref‘mre no payment unless they are
found satisfactory. Send for our Illustrated Circular, which gives
full particulars, and contains the names of over 1500 Bankers, Mer-
chants and Families that are using our Pianos in every State of the
Union, Pleasestate where yousawthis notice. Address,

U. 8. PIANO CO., 810 Broadway,N. Y.

ALUMINIUM—ITS CHARACTER

Weight, Industrial Uses, Alloys, Method of Manufacture
and Cost in Market. valuable paper. SCIENTIFIC
AMERICAN SUPPLEMENT No. 35. Price, 10 cents. To be
had at this office and of all newsdealers.

AVER & SON'S MANUAL

For Advertisers

A complete guide toadvertisers. New Haven Journal.—

A necessity to all who advertise. Louisville Commercial.

'he most complete and reliable work of the kind.
qubur_q Gazezze —-Senl free to all who advertise.

Advertls;mg T S BUILDING,

&SON PHILA DELPHIA.

Get our Estimate before making any ad vertlsmg
contracts. Our business is large. 'acilities unsur-
passed. Prices thelowest. Terms the best.

$12 a day at home. Agents wanted. Cutfit and
termsfree. TRUE & CO., Augusta, Mainc.

Lathes, Planers, Shapers, Drills,

Gear & BoltCutters, &¢.E.GOULD,Newark,N.J.
$55 $ 7 a week to Agents $10 Outfit Free.
3] { 0. VICKERY, Augusta, Maine.

$5TO $10 ADAY TO AGENTS. SAMPLES FREE. 32
page catalogue L. FLFTCHER 11 Dey St., N.Y

ONC‘RETE AS A BUILDING MATERIAL —A
_/ lecture delivered before the Royal Institue of Ar-
chitects, London, by A. Payne, with discussion of the
subject by prominent architects. This lecture and
the extended discussions of the subject are contained
in SUPPLEMENT Nos. 26 and 34. Price, 10 cents
each. They present a large amount of valuable infor-
mation, upon Concrete building, in concise form.

Wood-Working Machinery,

Such as Woodworth Planing, 'l‘onguemg’ and Grooving
Machines, Daniel’s Planers, Richardson’s Patent Im-
oved Tenon Machines, Mortlsmg, Moulding, and
e-Saw Machines, and Wood-WorkmgMachmery gene-

rally. Manufuctum ﬁ'
WIT Y. RUGG & RICHARDSON,
26 Salisbury Street, Worcester, Mass.
(Shop formerly occupied by R. BALL & CO.)
to travel and seil to Ienlers our unbreak-

wANTED MEN &t glass chimneys and lamp goods, NO

PEDDLING. Salaryliberal. Hoteland traveling expenses
paid, MONITOR LAMP CO., 264 Main St., CiNcINNATI, OHIO.
LEFFEL WATER WHEELS.
With recent improvements. .
Prices Greatly Reduced.
7000 in successful operation.
FINE NEW PAMPHLET FOR 1877, of
Sent free to those interested

James Leffel & Co.,
Springfield, O.
109 Liberty St., N, Y. City.
A more ingenious

THE TRUANT :BOYb ¢ picture than the

Toll-gate. Sent free for stamp. E G Abbey, Buﬂ“alo. N,Y.

A month and oxpenses, DALTSUEN WANTZD
1% sedl to DEALERS. bl}%g%?gf}}:;ﬂ'
CANDY g NoVELTIES Loresioee
turn postege. H. Baxra & Co.,
TTOME-MADE TELESCOPES.—Direc-
tions for their construction, with engravings show-
ing the proper arrangement of lenses and tubes. By

Confectioners, mcmmu.o-
Prof. Van Der Weyde. Price, 10 cents. bCIENTIFIU
AMERICAN SUPPLEMENT No. 1

PLUMBAGO. PLUMBAGO.

Users of Plumbago, for lubricating and other pur-

poses, can be su lled with the finest qualit
e EACTE PLUMBA GO "COMBANY,
“chhnd, Chester Co., Pa.

Samples and circulars sent on application.

$ 9 5 A Konth and Expenses, SALESMEN WANTED to

CIGARS L et
Steal Name Stamps.

cent STAMP for return
N. Y. STENCIL. WORKS, 87 Nassau St., N. Y.

YARA CIGAR CO., Cincinpati, Ohio.

WANTED — FOR MONCLOVA, STATE

of Coahuila, Mexico, a man who knows how ta make
Star Candles, without the use of Sulphuric Acid, capa-
ble to put up and put in running order the necessary
apparatus, superintend the manufacturing 1process, and
teach same to the parties interested. Api){y and state
terms to GOLDFRANK, FRAN

San Antomo. Texas.

HOW TO USE PHOTOGRAPHIC BACK-
grounds. An address delivered before the Photographic
Congress, Philadelphia, 1876, by L. W. Seavey. With 14
illustrations. A valuable paper, explaining the variou
methods of so using backgrounds as to produce the besq
effects, with examples of the wrong methods. Full of
useful practicalideasfor photographers. Published in
full in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 48,
49. Price 10 cents each. To be had at this office and of
all newsdealers.

25¢| MONKEY \yRENC

shop, farm, ete. 8-inch, 25 cents; 10-inch, 35 cents.
For circular, address BOX 1996, Phila., Pa.

TO MACHINISTS.
Wanted, ata large Anthracite Colliery, a machinist to
take charge of the machinery and of the repair shop.

. Must be ableto putup and take out pumps, engines, etc.,

GORHAM .

and to handle men. Machinery must be kept in first-
class running condition, and clean and neat. Aderss
giving references as to ability, sobriety, and

character, M. X., Post Office Box No. 5415, New ork

; None but a first-¢lass man need apply.
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Dllvertisements,

fnside Page, each insertion - = = 735 cents a line.

Back Page, each insertion - -=%1.00 a line.

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication office as early
as Fmda Y morning to appear in next issue.

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coﬂ‘ee, Malt, Corn, Cocoa, and Grain=

ing 1Machine. Collee-I{ullin'r and

Po ishing Machines. ¢ oﬂoo-“’asshinllr
Machine. Helix Sugar Evaporator.

Messrs. C. ADOLI’IIE TL.OW & CO., 42 Cedar
Street, Messrs. MUNOZ & ESPRIELLA, 52 Pinc
Street, New York, are Mr. Guardioli’s Agents, and they
will give prompt attention to all orders for any of the
above machmes

Best Tempered Cast Steel.
Retail Price, © Cents perlb.
WARRANTED. (& Send for Circular.
Fisher & Norris, Trenton, N. J.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTCURING CO,.,
New Haven, Conn.

Mill Stones and Corn Mil|s.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pu]]eys, and
Gearing, specially adapted to FKlour Mills. Send for
catalogue.

J. T. NOYE & \0\1, Buﬂ.tlo, N. X.
for Lle'mmg Boﬂer
Tube Cleaners R

TIONAL STEREL TUBE CLEANER Co. 814 E. 9th St., N Y.

OODWORTH SURFACE PLANERS, $12. Planers
and Matchers. $350. 8. C. HILLS, 78 Chambers
Street. New York

Local and Traveling Agents Wanted
in every State and Territory in the Union, to sell Me-
chanical Goods. Liberal commission offered. Prompt

& |

Scientific dmervican,
§ § 3 § 3

§ § g

1=~ To LUMBERMEN and SAWYERS. _&1

Just out,

10,000 copies new edition EMERSON’S Illlmtl"ued Hand_Book.
100 pages of valuable information about SA WS and SAW M
address on postal card to LDILRbON, sMITH & CO., Bt-avu“

79 engravings, and
.., free, on application. & Send your full

Falls, Pa.

ESTABLISHED 1844.

JOSEPH C. TODD,

(Formerly of Todd & Rafferty), ENGINEER and MACHIN-
1ST. Flax, Hemp, Jute, Rope, Oakum, and Bagging
Machinery, Steam Engmeq Boilers, etc. Also Agent for
the celebrated and improved Rawson & Rittinger Hoist-
ngngmefI will furnish specifications and estimates for

all kinds of machinery. Send for descriptive circular
and price. Address
J. C. TODD,

10 Bfurclay St., New York, or Paterion, N.J

FOR SALF}*A 25-HORSE POWER HARRIE ON
Boiler, nearly new, bi JAVﬂ S BINNS, Iron Founder,
27Wulwurthht Broo ]vn,

NOV-(‘OV[BUSTIBIE STEAM BOILER AND PIPE

COVERING

WITH “ATR SPACE® IMPROVEMENT.
Saves 10to 20 per cent. (‘HALMER% SPENCE CO.,
Foot E. 9th 8t. N. Y.: 1202 N. 2d St.. St. Louis, Mo.

Niagara
ESTABLISIIED 1826,
CHARLES B. HARDICK,

sNo. 23 Adams Street,
g BROOKLYN, N. Y.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B, FRANKLIR, V. Pres't, 1. M. ALLEN, Prest.
]ﬂ Bl mcnl w,’l

replies desired, and full details. Address “ MORGAN,”
DAMPER

Box 2874, N. Y
B E S T AND LEVERS
REGULATORS GAUGE COCKS.
MURRILL & KEIZER, 44 HOLLIDAY ST., BALTIMORE.

[ESTABLISHED 1846.]

Munn & Co's Patent Offices.

The Oldest Agency for soliciting Patents in the
United States.

THIRTY YEARS EXPERIENCE.}

MORE PATENTS havebeen secured through this
agency, at home and abroad, than through any other in
the world.

They employ as their assistants a corpsof the most ex-
perienced men as examiners, specification writers, and
draughtsmen, that can be found, many of whom have
been selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have availedthem-
selves of Munn & Co.’s services in examining their in-
ventions and procuring their patents.

MUNN & CO., in connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, prepare drawings, spe-
cifications, and assignments, attend to filing applications
in the Patent Office, paying the Government fees, and
watch each case, step by step, while pendingbeforethe
examiner. This ig done through their branch office, cor-
wer F and 7th Sts., Washington. They also prepare and
file caveats, procurc design patents, trade marks, and re-
issues, attend to rejected cases (prepared by the inventor
or other attorneys), procure copyrights, attend to inter-
ferences, give written opinions on matters of infringe-
ment, furnish copies of patents, and, in fact, attend to
every branch of patent business, both in this and infor-
eign countries.

A special notice is made in the SCIENTIFIC A MER-
ICAN of all inventions patented through this agency,
with the name and residence of the patcntee. Patents
are often sold, in part or whole, to pcrsons attracted to
the invention by such notice.

Patents obtained in Canada, Fngland, France, Belgium,
Germany, Russia. Prussia, Svain, Portugal, the British
Colomies, and all other countries where patents are
granted, at prices greatly reduced from former rates.
Send for vamvhlet vertaining specially to toreign pat-
ents, which states the cost, time granted, and the re-
quirements for each country.

Copies of Patents.

Persons desiring any patentissucdfrom1836to Novem-
ber 26, 1867, can be supplicd with official copies at rea-
sonable cost, the price depencling upon the extent of
drawings and length of specifications.

Any patent issucd since November 27, 1867, at which
time the Patent Office commenced printing the drawings
and specifications, may be had by rcmitting to this of-
fice $1.

A copy of the claims of any patent issued since 1638
will be furnished for §1.

When ordering copies, please to remit for the same as
above. and state name of patentee, title of invention,
and date of patent.

A pamphlet, containing full dircetions for obtaining
United States patents, sent free. A handsomely
bound Reference Book, gilt cdges, contains 140 pages
and many engravings and tables important to every pat-
entee and mechanic, and is a useful handboock of refer-
ence for everybody. Price 25 cents, mailed free.

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN,

37 Park Row, N. Y.

BRANCH OFFICE—Corner of F and 7th Streets,

‘Washington, D. C.

Wright's Pat. Bucket
Plungers are the best.
'VALLEY MAcmINE Co.
Easthampton, Mass.

I‘OR(‘INGS and
ECIAL D[A(,HINFRY,
THE HULL & BE
Danbury, Conn

DROP

M aChineS Send for
AND Ilustrated
Circular,
Wheels
Weissport,
Guaranteed, Pa.

lncombuStlble Mmeral Wool

The best and cheapest insulator of heat or cold. Send
for circulars, 26'5 m.mway,T\u w Yo

XANDER I) I'LBT‘RS
P. O, Box 4461. Agent for the Paténtee.

GUILD & GARRISON,

34 to 44 First St.,
Williamsburgh, N. Y.,
Manufacturers of

STEAM PUMPS

for all purposes.

t Also Vacuum Pumps,
Vacuum I’ans, and
Air Compressors,

MEN OF PROGRESS.

Persons desiring to secure a copy of this magnificent
Engraving can do so at the following greatly reduced

rates:
..$5 00
ne

Eng:mvmg, single copic:
tngraving and SCIEN'

year.. . 7 00
Engravin Scri
SUPPLEMENT, one year.. ll‘l 00

This large, rare, and splendid STE ,-PLA TE ENGRAV-
ING, entitled ** Men of Progress,” is one of the tinest
art-works of the day, possessing a rare and peculiar
value over ordinary pictures, by reason of the life-like
aceuracy of the personages it represents. The scene of
the picture is laid in the great hall of the Patent Office
at Washington. The grouping is spirited and artistic.
Among the persons represented are the following emi-
nent Inventors:

S. F. B. MORSE ..Blectric Telom‘aph

CYRUS TT. MCCORMICK. +.o.oviiir cv avnnnienns gaper
THOS. BLANCHARD. Jathe for Irregular Forms.
WIIIIAM T.G. MORTON.................... Chloroform.

Revolving Fire-Arms.
..... Rubber Fabrics.
.Steam Cut-Off.
.Horse Shoe Machine.
......... First Monitor.
. JIron Buildings.
...... ‘Watch Machinery.
..Iron-Rolling Machinery.
Electro Magnetic Machines.
ISAIAH JENNINGS. . 5 . Friction Matches.
RICHARD M.HOE............ . Fast Printing Presses.

The picture, which is three feet long and two_feet high,
forms an enduring and desirable object for the adorn-
ment of the parlor and library. It was engraved by the

celebrated JOAN SARTAIN, from a large painting by
SCHUSSELF, and all the portraits were taken from life.

Put up in stiff rolled paper cases, and sent by mail,
postage free, to all parts of the country. The Engrav-
ing formerly sold for §9. Address

MUNN & CO.,
37 Park Row New York city.

[ A

SAMUEYL COLT..........
CHARLES GOODYEAR
FREDERICK E. SICKEL:
HENRY BURDEN.....

JOTIN KRICSSON....
JAMES BOGARDUS
JOSEPI SAXTON...
PETER COOPER..
JOSEPH HENRY..

For showing heat of
Pvrometer59 Ovens, Hot Blast Pipes,
Boiler Flues, Super-Heated Steam, Oil Stills, &c.
EN‘R& W. BULKLEY, Sole M‘mufaeturer.
149 Broadway, New York.

PERFECT

NEWSPAPER FILE

————————

The Koch Patent File, for preserving newspapers
magazines, and pamphlets, has been recently 1mpr0vnd
and price reduced. Subscribers to the SCIENTIFIC AM-
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
su plled for the low price of $1.50 by mail, or $1.25 at the

ce this per. Feavy board 8idés; ; inscription
8 SCIENTIFIL AM ERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

Address
MUNN & CO,

Publishers SCIENTIFIC AMERICAN.

A. S. CAMERON’S

PATENT

“SPECIAL” Steam Pump

Is the Standard of Excellence at home and abroad.

REDUCED PRICE LIST.

Number. | PRICE. [Steam Cyl./Pump Cyl.| Stroke.
[} % 50 Jlgin. 2in. 4
1 v 1 p 3
2 100 3 24 6
:{ 150 6 3 7
/ 200 7 3% 7

2 275 7 3% 10
6 325 8 4 10
7 400 10 5 12
8 425 10 (1] 12
9 480 12 7 12

10 350 14 9 12
11 700 16 10% 15
12 850 | 18 12 18

Illustrated Catalogue sent free, on a%phcat:on tothe
Inventor and Sole Manufacturer in the United States,

A. S. CAMERON,

Works, Foot of East 234 St.
NEW YORK C'I'I_‘Y_

Printscards, envelopes, cte. oqun
plto any press. Larger sizes for lm'ge work.
) Do your own printing and advertising and
save money. lxcellent spare hour amuse-
ment for old or young. Oritcanbc made

I money making business anywhere. Send
ENILNMAL 3c. stamps for large cat: Ilogue to

KELSEY & C0O., Manufacturers,
Meriden, Conn.

1872, 1873, 1874, 1875, 1876,
SCIENCE RECORD.

A few copies of these splendid books, copiously illus-
trated, are offered at the following very low prices.
Persons desiring a condensed history of the most inter-
esting Facts and Discoveries in the Arts, Sciences, and
Inventions, for the years from 1872 to 1876, will find them
recorded in the five’ volumes of the SCIENCE RECORD,
now offered at half the original price.

Every Department of Science is treated in these vol-
umes, and the important discoveries of the several years
are not only faithfully described, but many of the sub-
Jjects are illustrated with ﬂnely executed engravings,
prepared expressly for these Annuals.

Among the subjects, the following are the most note-
worthy, exhibiting in a condensed form a general ac-
count of the Progress of the World :

HEMISTRY AND METALLURGY,

MECHANICS AND ENGINEERING.

ELECTRICITY, LIGHT, HEAT, SOUND

TECHNOLOGY, THE USEFUL 'ARTS,

BOTANY AND HORTICULTURE,

AGRICUL URE,

URAL AND HOUSEHOLD ECONO

MATERIA MEDICA, ’lHERAPEU'IICR ﬁYGIENE

NATURAL HISTORY AND AOOLOGY

METEOROLOGY, TERRESTRIAL PHYSICS,

GEOGRAPHY

GEOLOGY AND MINERALOGY,

ASTRONOMY,

BIOGRAPHY 'AND NECROLOGY.

Each yearly volume contains about 600 octavo pages,
including a large number of handsome engravings.
They are bound in substantial and handsome bindings,
and will be mailed on receipt of $1.25 each, or $5 for the
set of flve volumes.

They were published and herctofore sold at $2.50 each,
or $10 for he set.

State, in remitting for a single volume, which year,
from 1872 to 1876,is desired, remembering that the date
of the volume covers the events and discoveries of the
previous year. Sent by mail on receipt of price. Address

MUNN & CO., PUBLISHERS.
37 Park Row, New York city.

Pf\TENT

OLD ROLLED
SHAFTING.

The fact that this shafting has 75 per cent. greater
strength, a finer finish, and is truer to gauge, than any
otherin use, rendersit undoubtedly themost economical
‘We are also the sole manufacturers of the CELEBRATED
COLLINS’PAT. COUPILING, and furnish Pulleys, Hangers,
etc., of the most approved styles. Price list mmled on
l]ipllCdthn to JONES & LAUGHLINS,
T'ry Street, 2d and 3rd Avenues, Plttsburgh Pa.
190 nal Street. CthJEO, I1l., and Milwaukie, Wis.
Stocks of thls shaftmim store and for sale by
FUL DANA FITZ, Boston, Mass,
GEO. PLACD €O. 121 Chambers St., N. Y.

Working Models

And Dxpenmental Mnuhinery,MntaI or Wood, m’lde to
ordor y . WERNER, 62 Center SL N.Y

EAGLE "FOOT LATHES

Improvement in style. Reduction in
rices April 20th. Small Engine Lathes.
slide Rests, Tools, ete. Also Scroll and

Circular Saw Attachments, Hand Plan-

ers, ete. Send for Catalogue of outtits

for Amatcurs or Artisans.
WM. L. CHASE & CO.,

‘)’3 & 97 Liberty St., New York.

OG/\RDIJ% ]‘ ATENT UNIVERSAT, ECOERN-

TRIC MILILS—For grlndmg Bones, Ores, Sand, Old
Crucibles, Fire Clay, Guanos, Oil Cake, hced, C'orn,
Corn and_Cob, Tobacco, Snuff, Sugar, Salts, Roots,
Spices, Coffee, Cocoanut, Plaxseed Asbestos, Mica,
etc.,, and whatever cannot. be ground by other mills.
Also for Paints, Printers’ Inks, Paste Rlaekmg etc
JOHN W. THOMSON, successor to JAMES BOGAR:
DUS corner of White and Elm Sts., New York.

DU(*’@ IMI’ROVED

PATENT ELEVATOR BUCKET,
FOR BREWERS, FLOUR MILLS, GRAIN ELEVA.
TORS, SUGAR REFINERS, &c.
These buckets are made of the best char-
coal stamping iron,and are warranted to
outwear six of the * OLDSTYLI: BUCKETS.”
The cost is about the same. Address
T. F. ROWLAND. Brooklyn, E. D.,, N, Y.

Irish Flax and Hemp Roofing Felt,

‘With Composition Cement Coating.
" Inuse for more than thirty years. For stee

or flat
roofs. Fire-proof, durable, and economical.

end for
circular and pricelist to E. H. ‘VIAR'I‘IN&CO ,70Maiden
Lane, and 9 Liberty St. N, Y, P. 0. Box 4784,
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THE TANILITEH CO.,
STROUDSBURG, PA.

EMERY WHEELS AND CRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent.

ROCK: DRILLING MACHINES
" AIR COMPRESSORS.

MANUFACTURED BY. B,p) picuRock Drit Co.
SEND FOR PAMPHLET. FITCHBURG MASS.

BUY YOUR BOILLER AND PIPE

COVERING

direct from the Manufacturers.
ASBESTOS FELTING CO.,
FrontSt., near Gouverneur, N. Y.

‘The HOADLE Y
PORTABLE STEAM ENGINE

WITH AUTOMATIGAL CUT-OFF’ REGULATOPL
B ALANCED VALVH,

D
THE BEST MOST ECONOMICAL ENGINE MADE
SE/VD FOR CI/IRCULAR,

TheJGHOADLEYGO LAWRENGE, MASS:

STATE WHERE YOU SAW THIS.,

Patented :868—1874.

BOLT CUTTERS.

Dies open and close and Bolt
=thrown out automatically.

One pattern, holds finished bolts
on centres and threads them with
greater accuracy and uniformity
and ten times ag fast as a chaser,
»in a Lathe. Highest award o
== American Institute, 1869 & 1874.
Wood & Light Machine Co., Worcester, Mass.

make all kinds of Iron Working Machinery.
Also, Shafting, Pulleys, &c-

Leco.UN.T’S PATENT
Machinists’ Tools.

REDUCED PRICES

Set Iron Dogs 3-8to 2in., - - - £5.60
38todin, - - - - - - 12 (I)
& btecl “ 5-8to 21 1n., - - - - -
“ “ 3.8todin. - 13 00

Iron & Steel Clamps, Die bogs Clam&) Dogs Vlce Clamps,
Expandm%Mandre'ls &c. Send for latest Price List to
LE COUNT, South Norwalk, Conn.

FOLLOWS & BATE, Manchester, England, Hardware
and Machincry Merchants, are prepared to buy Ameri-
can Goods for Lash and to act as Sole Wholesale Aﬁzents

$ .

2>y

Outfit free. Salary guaranteed. Write at once to
EMPIRE NOVELTY CO., 309 Broadway, New York.

OF THE

SCIENTIFIC AMERICAN
For 18717,

THE MOST POPULAR SCIENTIFIC PAPER IN

THE WORLD.

THIRTY-SECOND YEAR.

VOLUME XXXVI—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 1877, a
new volume was commenced. It will continue to be the
aim of the publishers to render the contents of the
new volume more attractive and useful than any of its
predecessors.

To the Mechanic and Manufacturer.

No person engaged in any of the mechanical pursuits
should think of doing without the SCIENTIFIC AMERICAN.
Every number contains from six to ten engravings of
new machines and inventions which cannot be found in
any other publication.

TERMS OF SUBSCRIPTION.

One copy of the SCIENTIFIC AMERICAN will be sent
for one year, 52 numbers, POSTAGE PREPAID, to any
subscriber in the United States or Canada, on receipt of
three dollars and twenty cents by the publishers.

One extra copy of the SCIENTIFIC AMERICAN will be
supplicd gratis for every club of five subscribers at $3.20
cach ; or six copies for $16.50 without extra copy.
Postage free.

The Scientific American Supplement.

A weckly paper, uniform in size with the ScIENTIFIC
AMERICAN, but a distinct publication. It contains work-
ing drawings of engineering works, and elaborate trea-
tises on every branch of Scicnce and Mechanics, by
eminent writers, at home and abroad. An illustrated
cover protects the handsomely printed sheets. Price,
$5.00 per annum. Single copies 10 cents.

One copy of the SCIENTIFIC AMERICAN and one copy of
the SCIENTIFIC AMERICAN SUPPLEMENT will be sent for
one year, postage prepaid, to any subscriber in the
United States or Canada, on receipt of seven Dollars by
the publishers.

The safest way to remit is by Postal-Order, Draft, or
Express. Money carefully placed inside of envelopes,
securely sealed, and carefully addressed, scldom gocs
astray ; but it is at the sender’s risk. Address all letters
and make all orders, drafts, etc., payable to

MUNN & CO.,

37 PARK ROW, NEW YORK.

HE ¢ Scientific American” is printed with CHAS.
ENEU JOHNSON & CO.’S INK, Tenth and Lom-
bard Sts., Philadelphia, and 59 Gold 8St., New York.






