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IMPROVED GOVERNOR,

The new ateam governor represented In the annexed ep.
gravinga 1s claimed to give a porfect regulation of speed un-
der all circumstances, and espocially in caso where, a yarlety
of maohinery being usod, frequent stoppings and etartings of
the engine are rendored neceseary, Its action is wuch as to
nllow of the use of iron contractiblo valves, thoreby admit-
ting to the cylinder, it is stated, the greatest possible boiler
pressure at ench stroke of tho piston, thus increasing the
power and, at the same time, sffecting a paviog of fuel, ete,
The valyes ara balanced and, with the seat, are of such metal
a8 will best suatain the cutting nction of the steam. We are
informed that they may readily be removed and replaced.
A melfacting safety stop action is also provided, which is
operated by the falling of the governor balls; and an im.
proved lubricating arrangement, allows of the admission of
# constant stream of oil to the piston and valve.

Fig, 1is n perspective view of the device, and Fig. 2, a
gectionnl view of the lowerand essential portions. Within
the steam ochamber, A, Fig. 2, is a cylinder pierced with two
gots of ports, B B. Within this is the double hollow valve,
¢, in'whieh is made o row of corresponding perforations, It
will bo noticed that, in the position shown in the engraving,
theapertures in the valve nearly correspond with the upper
row of, ports in the cylinder, while the lower set of openings
in the latter are left unobstrncied by the bottom of the valve
being above them. Noexplanation is necessary to show how
both sets of ports are closed by suitable placing of the valve,
(. The latter is, in fact, in two parts, divided by the row of
apertures, and both affixed to the rod, D. This rod is in two
portions, the lower of which enters a serew nut, and the nut,
in turn, entarg'a ball, B, secured to the upper part of the rod.
By this means the latter may be shortened or lengthened, and
the valve, C, raised or lowered, as desired. Upon theupper
portion of the rod are placed stops, F, Fig. 1. The balls and
levers are suitably connected to the revolving head and ac
tunted by bevel gearing at G. When the governor belt
breaks, the balls fall, strike against the stops, ¥, and thus,
by pushing down the rod, D, close the valve, C, and stop the
engine. The arrangement of the balle is also such that they
fall, fully bhalf the distance between their location while
working and when at rest, before act-
ing on the stops and shutting off steam,
thus giviog a wider opening to the
valye when a heavy lond is thrown on
the engine when operating at low boil-
er pressure.

A lever and weight, H, is connected
with the valve rod by means of the
ball, 1, for the purpose of balancing
the balls and holding the valye in po-
gition. A hook lever, I, is adjustably Y
connected with the frameof the gov- )
ernor #o a8 to form a stop for the lever,
H, and prevent its weighted end rising,
the object being to prevent the valve
cloging on its geat nnd shutting the
ports.

J is the lubrieating and K the con-
densing chamber, the latter being pro-
vided with a suitable valve through
which the oil passes to the rod, D, and
thence down to the engine cylinder, It
is claimed that the supply of oll is per-
fectly regulated,

Patented through the Scientific Ame-
rican Patent Agency, July 16, 1872,
and August 20, 1873, by Mr. A, Mat.
pon, For further particulnrs address
Mateon snd Brothers, Moline, 111,

Soventy=five Miles an Kour by
Rallroad-Success of the Pull-
man Palace Cars In England,

In Epgland the prsseoger cars nro
short, stumpy things, rarely exceeding
thirty feet In length, and o little over
six feet bigh ingide, Mr, Pullman has

Intely bullt and sent over to London,

for teinl, & train of his splendid draw-

ing room cars, and our English cousing,
among whom were the principal rail.
way magnates, have been riding back
und forth in them for some time past,
on (he Midland Railway, The appear-
unee of thess cars in Kogland has made

(uite n gensation, and they are spoken

of in the highest termy of pralge, The

Linglish Mechanic gives the following

doseription of one of the trials, when

the cars wore run for & distance of one
hundred nod twenty.nine miles at the
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rate of over sixty miles un hour, and for a portion of the way
at the rate of seventy-five miles an hour. Our cotempora-

ry says: “The fastest speed that has ever been kept up for

MATSON'S IMPROVED GOVERNOR,

long together, was run on Tuesday, March 17, 1874, with a
party of engineers, etc., and two of the new Pollman cars,
The train was timed very fast, so as to see if they shook
about; the train stopped twice, as it was thought better to
examine the carrisge axles; but the tender would carry
enough water for the whole distance. The trial was from
Derby to London. The two cars are as long as four ordioary
five-compartment carringes. The engine had the steam brake,
and the cars and tender had the new air brake, which is be.
ing fitted to all Midland trains. The air brake will stop &
heavy express of twenty five carrisges, running seventy
miles an hour, in 200 yards. The distance from Derby to
London is 120 miles. It is all on the block system, and all
trains were shunted for this special express. The train left
Derby at 2:30 v.x,, pasged Trent at 2:40, 94 miles; arrived
at Wigston at 3:7, 33} miles: left there at 3:12, stopped st
Bedford at 4:0, 79 miles; left at 4:3, arrived at London at
5 P. M., 129 miles; running time 142 minutes; but this does
not show the speed, as the thres stops and three starta took
six minutes. Speed was reduced to twenty-five miles an
hour over thirteen junctions, which each took s good minute,
leaving the time as 123 minutes for 129 miles, which ave-
rages over a mile a minute all the way. Inone case, on &
level piece of line, sixteen miles was run in 13} minutes,
about 75 miles an hour, and twenty miles was run in 19
minutes. The cars ran as steady as tables at 75 miles an
hour.

“ Dimensions of the engine that ran: Driving and trailing
wheels, 6 feet 81 inches; leading, 4 feet; barrel of boiler, 11
feet 9% inches long, 4 feet 4 inches diameter; tubes 13 inches
across ; inside cylinders, 17 by 24 inches ; leading wheelsout-
side bearings; driviog and trailing wheels inside bearings;
steam 140 1bs.; heating surface, 13,000 square feet; blast
pipe, 41 inches. Weight on driving wheels, 15 tuns;the side
rods work on the bosses of wheels inside the outside frames;
the tender carries 2,050 gallons of water, and three snd a
half tuns of coal. (Thirty-five Ibs. a mile are burnt with an
express of 26 carriages.) In thistrial trip she burnt 183 lbs.
a mile.”

Speaking of another trial of the Pullman cars, fron says:
‘‘ Four cara were run, two being drawing room and sleeping
cars, and two parlor cars. Each caris 51
feet 6 inches long, 8 feet 10 inches wide,
13 feet in extreme hight from the rails,
and 8 feet 6 inches from the floor to the
conter of the ceiling. It is supported
upon two four-wheeled bogies by a double
set of springs, half volutes and hslf el-
liptical, and by joints which preventany
lateral oscillation being conveyed to the
body of the car. The couplings are au-
tomatic, being a pair of immense hooks
which, when once linked, cannot be
loogened, but by operating levers worked
from the Miller platform, with which
each end of each car is furnished. This
platform regembles, in appearavce, the
platform of an ordipary tramway car.
The buffers are central, and brought by
the coupling cloge up to one another, so
ad to make of the train a complete whole,
In which there is no unpleasant jerk
when it beging to move. In fact the start
was quite imperceptible,

“The greatest novelty to an English
passenger ia the facility afforded for pas-
soge from one end to the other of the
train, To accomplish this a central space
in each car is left unfurnished with
Reats, just ng in the tramway cars, but
here the resemblance ceases. The Pull-
man parlor cars contain each seventeen
comfortable armchairs, in two rows, csa-
pable of being turned half round and
tilted. Two small compartments, for fa-
milies or private parties, are at one end,
and two more at the other, fitted asla-
vatorles, The drawing room and sleep-
Ing cors nre fitted with double benchos
In lieu of armchairs, in the recesses of
which, ut & minute's notice, can be ad-
Justed small tables, so as to convert the
intorior into something resembling o cof-
fee room, with the unugnal peonlinrity
of softly cushioned geats. The tables
removad, & pulling ont of the seats fills
up tho eight recesses with so many wmat-
treages, A Kind of capbosrd above each
containg bedding, and its door, moreover,
forms, when open, the basis for anather
bed or berth., Partitions and ourtaing
uro algo furnighed, so that the utmost
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privany s socured. Private rooms and lavatories form part
of the sleeping cars, while In each there I alto contalned
& small room with & stove for warming the car by means of

The minor detalls of the ears are t00 numerous to mention,
though thelr nestness and ingenuity deserve notics, The
‘windowe, with convenient blinds and plated bolts to regu.
1ate thelr opening, are & ploasant contrast to those we usual-
Iy see. The lamps—aix in each car—are oxtremely eleyant,
as is also the metal work—that which Is decorative belog
brovze, and that which Is plain nickel plated, The black
walnut woodwork, earved and gilded, and the nest Bruseols
carpet on the floor, cause the ‘crimwon velvet cushions and
chairs to stand ont perhaps a trifle too prominently, but with
excollont effect, while the bright plated metal fittings, ocon.
slonal looking glnss, and the aides (nimont all windowas) give
the Interlor of the cars not only a luxurious but o comfort.
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THE EFFECTIVE POWER OF STEAM ENGINES.

It is rather the exception than the rule that manufacturing
establishments have abundance of motive power. In those
using steam power, & false economy in first cost is almost
universally practised in purchasing insufficient boilers. An
increased consumption of fuel is the result, which, for vari-
ons reasons, becomes greater from year to year, until the
losses from this cause aggregate a fearful rate of interest on
the amount intended to be saved. In many instances, from
one fourth to one half of the fuel would be economized by
the introdaction of boilers of proper proportions for the
power required. From how many smoke stacks throughout
the land can great volumes of smoke, as black as midnight,
be seen, st almost ull times, rolling upward, carrying with
them the most valuable portions of the fuel! Each one of
these advertises a grest waste, which is generally produced by
the boilers belog too small. The amount thus lost on an
average coal-burning Mississippi river steamer would be
sbandantly sufficlent to furnish gas lights for a city of ten
thousand Inhabitants, When steam boilers are of suitable
proportions and furnaces properly constructed, this waste
should not occur. A genuine fear of loss of fuel from too
much boller surface is quite common with proprietors, but
it is very rarely that such actually occurs. It is safe to pro-
vide twenty per cent more boiler than cylinder horee power,
while equal power in each will often serve the purposs ; and
yet it will, In most Instances, be found that the cylinder con.
elderably exceeds the boilers in measurement

Of equal Importance is the size and construction of the
steam engine cylinder, The naked rule that s certain pres-
sure upon the number of square inches surfa~e of the plston
head will give the definite horse power, if followed out, will
slways cause fallure. Omitting, for the present, the smount
of friction, let us point out the principal reasons why this is
#o: It is well establishod that the economical use of stesm
forbids that the cylinder sliould be entirely filled at each
half revolution with steam at the full boiler promsure. For
this reason the flow of stesin Into the ¢ylinder should be cat
off nt pome portion of the stroke, and be allowed to exert
iteelf expanaively. There are two systems of sccomplishing
this: In the ordinary engine, by means of the slide or other

valve, closing the stesm supply port at & fixed polnt ; the other,
as Lo the Corliss typethrough agovernor acting upon the steam
supply valve,cutting off steam when sufficient has been admit.
ted to accomplish the number of revolutions per minute reo.
quired, With the first numed engines, that reguiar apeed
may bo had, it Is necessary to use a governor. The prinel.
ple upon which this governor always ac's is that of securing
loas than boller pressure in the cylinder by throttling the
stonm pipe, and rendering it impossible for the fall pressure
to reach the plston head. If a pressure gage be connected
with the eylinder of an ongine using a governor, less pres-
sure will bo registered than that shown by the boiler steam
goge.  When the pressure of steam in the boiler and cylin-
der bocomen the same throughout the stroke, the governor
In no longer of sorvice, regularity of speed ceases, and the
revolutions bocome less than thowe required.

With the Corliss type of ongines, the full boiler pressure
onters the oylinder at the commencement of the stroke, and
the motion of the governor dotermines at each half revolution
whero steam In to be cut off, that proper speed may be main.
tained, When the full pressure is necossary for the whole
stroke, this engine fails the same as the other, a considerable
margin of power being always essontinl. Very little addi.
tiooal power in galned in any engine by allowing the steam
valve to be open at over half stroke, and much less is lost
in the erank and by dead centersthan is generally supposed.
From the nbove suggestion, the necessury failure of engines,
when expected to yield the full boller pressure power, in
actunl use {8 made quite apparent, 1If, besides allowing am-
ply for friction, & further allowance of twenty-five or thirty
per cont is made for the governor and for a reserve, sufficient
power in engines will generally be provided. The omission
to do this has caused many advertisements of *“ & good second
band engine for sle, having been replaced by a larger one.”
Some engine buildera practice deception by claiming to secure,
by patented improvements, great nccessions in results. These
pretonsions are usually unfounded, and should not be allowed
to reduce the sizes of cylinders.

Inattention to the temperature of feed water for boilers ia
entirely too common. When the escape stenm of the engine
can be brought into water heaters, no water should be sup-
plied to boilers at much less than boiling heat. A heater
that does not farnish it and a pump that fails to force it in
at that heat should be thrown out at once.

We shall next week comment on the effective power of
turbine water wheels,

COMPARTMENT SHIPS,

It will be remembered that last year a large and splendid
French steamer, plying between New York and Havre, the
Ville du Havre, was sunk in mid ocenn, In the night time, by
collision with a sailing vessel, A large number of lives were
lost. The side of the ship was torn open, and the water
poured in so rapidly that, in twelve minutes, the vessel went
down. It was alleged that the doors in the dividing com-
partments of the ship were open at the time of the collision,
and that inflox of water was so rapid and unexpected as to
prevent the closing of the doors, otherwise the ship would

:|have floated much longer, and might finally have been
=2 | saved.

We have now to record the loss of another French
stesmer, belonging to the same line, the Europe. Happily
no lives were lost. This vessel sailed from Brest fur New
York, March 28, encountering rough weather and leaking a
little from the start. It was alleged that she scraped her
bottom in paesing the bar.

On the fifth day out,a thousand miles from land the leak had
incressed so much that the commander decided to leave the
vessel, and all on board, four hundred in nnmber, were
transferred to a passing steamer, the Greece, and brought to
New York. When finally abandoned, the Eorope had 17
feet of water in her hold. Her cargo was valued at two mil.
lions of dollars.

The Europe was an iron ship: Length, 410 feet; breadth
of beam, 44 feet; derth of hold, 87-feet; tunnage, 4,585; her
engines were of 1,000 horse power, and she was divided
into seven compartments,

It is now commoa in the construction of iron ocean steamers
to subdivide the hull into compartments, each of which is
intended to be watertight, go that, if leakage occurs in one,
the others will not necessarily be affected.

It is obvious that, if the vessel were divided into a suffi-
cient number of strong independent compartments, the
chances of sinking by leakage or collision would be very
much reduced. In fact there are many examples on record
of vessels saved by means of compartments, Onthe other
hand, large numbers of compartment ships have gone down,
but of these it has too often appeared that the partition;
were weak or leaky, or ports between them were left opens
or the compartments were too large, Ina 400 feet ship, it
i# not customary to have more than seven compartments,
But experience geems to show that this is too small a pum-
ber. The engine and boiler space now required is much
smaller than formerly, and there seems to be no good rea.
son why an increased number of compartments should not
hereafter be provided.

As an example in this direction, we may referto the new
British war steamer Inflexible, which is w0 have 127 water-
tight compartments,

For mercantile service, it would be unnecessary to em-
ploy so mapy compartments as this, but it is plain that
the number might be considerably increased and the risks
of disaster correspondently diminished,

After the sbove was written, the sad tidings came of the
loas of another ship belonging to the same line,the Amérique

This vessel was almost sirallar, in size, power, and construc-

tion, to the Europe. The Amérique siled from

April 4, and encountered a hurricans, near ,
when the captain, seting under the impr
was aleak, signaled another vessel, transferred p
and crew, and abandoned the Amérique. The naxt
15) she was found floating in the trough of the
the captain of another stoamer, who, on bosrding,
foot of water in the middle compartments, all the ¢
being free. The Amérlque's pumps were started, and she
was then towed to Plymouth, England, vessel and eargo
mved in good condition. The value of compartments inwell
illustrated in this instance, It in now bellaved that the aban.
donment of the Europs was unwarranted, and, ss in the case
of the Amérique, was annct of bad seamanship,

A TREE THAT KEEPS A STANDING ARMY,

Among the varied monns of defense developed by plants In
their consoless atrugglo for existence, there is perhaps nons
more wonderful or effoctive than that of & species of aecacls
which abounds on the dry savannshs of Central Ameries, It
in ealled the bull’s horn thorn, from the strong curved thorng
like bulls’ horns,set in pairs all over the trunk and branches,
Theso no doubt help to protect the tree from the attacks of
browsing animals; but it has more dsngerous ensmies in the
lenf cutting ants and other Insects, Against these the tree
maintains & numerous standing army, for which 1% provides
snug houses stored with food, nectar to drink,and abundance
of luscious frait for dessert. ;

When first developed, the thorns are soft and filled with s
sweetish pulp, much relished by s species of small springing
ants, never found except on these trees. Makiog a hole near
the point of one of each pair of thorns, these ants eat out the
interior, then burrow through thethin partition at the base
into the other thorn, and treat it in the same manver. The
hollow shells thus formed make admirable dwellings, none
of which are left untenanted, as any one may discover by
disturbing the plant, when the little warriors swarm ont in
force and attack the aggressor with jaws and stiogs,

The leaves of the plant are two.winged, and at the base of
ench pair of leaflets, on the mid rib, is n gland which, when
the leaf is young, secretes a honey like liquid, of which the
ants are very fond. This ensures their constant presence on
the young leaves, and their most zealous service in driving
off other insects.

A still more wonderful provision of solid food is made for
a similar purpose. At the end of each of the small divisions
of the compound leaflet, there grows a small fruit-like body,
which, under the microscops, looks like a golden pear,
When the leaf first'unfolds,the little pears are not quite ripe,
and the ants are continually employed going from one to
another to see how they come on. As these fruit-like bodies
—which appear to have no other nse than as ant food—do
not all ripen st once, the anta are kept about the young lesves
for a considerable time. When an ant finds one sufficiently
advanced, it bites the point of attachment, then, bending
down the prize, breaks it off and bears it away in trinmph to
the nest.

These ants, a species of pseudomyrma are found, as already
noticed, only on these trees; and that the trees really keep
them as & body guard seems evident from the fact that,when
planted in localities where their little protectors do not exist,
they are epeedily defoliated by leaf cutters, which let them
severely alone on the savannahs, while their houey glands
and golden pears offer no attractions to theants of the forest.

Apparently both scacias and pseudomyrmas have been
mutually modified in the course of time, until they are now
quite dependent on each other for support and protection,

PROGRESS OF UNDERGROUND RAILWAYS IN LONDON

The length of underground railways now in operaJon in
London is about twenty miles, and they are being extended
in various directions. From a recent number of Iron we
learn that the extension of the Metropolitan Railway from
Moorgate street under Finsbury circus is proceeding with
rapidity. The Metropolitan Inner Circle Railway is to be
completed from Aldgate. One new branch is to extend from
the Metropolitan Railway,Queen Victoris street,under Friday
street, Cheapside, curving northeasterly under Philpot and
Rood lsnes, by Cuallum street, under Fenchurch street to
Aidgate, under that street, Whitechapel, Mile End, and Bow
Road, to the North London Rallway station at Bow. Another
branch is from the line just described under Duke streef,
Houndsditch, to Roper’s Building, to the Metropolitan ex-
tension, to Meeting house yard, under Petticoat lane, Mid-
dlesex street, with a curved junction to unite with the Me-
tropolitan proper. Two more junctions will be made with
the East London line at Stepney and the North London at
Bow. All of these lines will ba underground, the tracks
being from 25 to 40 feet below the surface. The total length
of the new lines is about five miles,

o
g

A NEW COMET.

The discovery of & new bright comet is announced by the
Acndemy of Sciences,Vienna, in 21 hours 28 minutes right
ascension south, 6 degrees 56 minutes declension. An ob.
server at Yonkers, N. Y., states that it is nearly globular,
about two minutes in dismeter, with a decided condensation
toward the center, In brightness it is above the average,but
it does not in other respects present any notable difference
from objects of its class. Its position at 4 o'clock A. M., of
April 14, was approximately: Right ascension, 21 hours, 16
minutes, 81 seconds ; south declination, 5 degrees, 156 minutes.
Its motion is toward the north and east.

An observer in this city states, April 17, that it rises at 2
A. M., east one half south. Half an hour earlier on April 24,
It is a telescopic object.
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ANOTHER NEW MOTOR,

We have to acknowledgo the receipt of pamphlet con-
taining a degcription of the “ Keely Motor,” and n report
upon the morits thercof, by Charles Haswell, ¢, 1, This
report is addressed to Monars, Iarael Corse and P, W, Foote,
Jr,, of this city, gentlemen of prominence in commercial eir-
cles. The new motor hnn become the subject of lively dis-
cussion among certnin wonlthy people here, by whom its
success is considered certain, Evyery sharo of the stock bas
been taken, the offers of money haviog been greatly in ex-
cets of the supply of shares, The propristors ﬂx‘pm:t to reap a
large harvest by tho sale of rights when the Invention is more
fully developed-~an event which is soon expected to take place,

The following nccount of the Invention is glven in the
prmphlet .

KRELY-MOTOR,
OR HYDRO PNEUMATIC-PULSATING. VACUO ENGINIE,

“Profesgor Faradny, of England, asgerts that a grain of
water conteinn electricnl relations equivalent to a vory power-
ful flash of lightning.” Knowing that the equilibrium of
these relations is sometimes destroyed in the heavens, merely
by a change in conditions, resulting In enormous mechanical
work : and, a8 wo are sonstantly discovering means to change
natural conditions: the question arises (which seems a legiti-
mats one) why are not our locomotives and steamships pro-
pelled with graing of water, Instend of tuns? the only answer
that can be givenis: We have as yet no knowledge of suita-
ble means to destroy the equilibrium of these relations,”

“Mr. John W, Keely, of Philadelphin, has discovered a
method of destroying this equilibrium, or something analo-
gous to It, and made it the basis of an invention by which
these conditions are changed.

DESCRIPTION,

“During a period of about two months, soveral tests have
been made of the Keely-Motor power, at Philadelphis, in the
presence of many persons, several of whom were among our
ablest civil and mechanical engineers and experts; the main
facts connected therewith are thus given:

By o peculiar mechanical device hitherto unknown, n force
ig generated which can readily be applied to driving all kinds
of machinery for which stenm or other motive power is gene-
rated and applied, without cost other than the mechanical de-
vice or generating machine and the necessary wear of machin-
ery. The generator is simple and comparatively inexpen-
sive, occupying but a small space, and is light compared with
the requirements of steam power; and since this power is
produced without heat, electricity, galvanism, magnetism, or
vhemicals, it is destined at an early day to revolutionize com-
pletely the present motive powers of the world, by reason of
the economy of its cost and space.

*“The power, so far a8 at present evolved and tested, has
shown a pressure of fully 10,000 pounds per square inch, as
the following explanation will show: The principal part of
this power generator, now in use, is made of metal, globular
in shape, about fifteen inches in diameter, and hollow, hav-
ing walls about three fourths of an inch thick, s strong iron
tube, an inch in diameter, connecting the generator with a
cylinder used as a receiver of the power or force from the
generator. This cylinder is made of charcoal iron, forty
inches in length, four and one half inches internal diameter,
with screw-fitted and welded heads, two inches thick, tested
to & pressure of 10,000 pounds per square inch; its capacity
is abount three and one fourth gallons. This receiver was
charged from the generator of the power in five seconds,
and the power remained therein at least eight days without
any addition, and from it a great number of tests were made
without any apparent diminution of its energy or force.

““ At the end of the charged cylinder is attached a flexible
brass conductor of drawn tubing, one fourth inch in diame-
ter, with a bore of one thirty-second of an inch, passing from
cylinder to ceiling, and thence to the other side of the room,
for a distance of twenty feet to the test apparatus or force
register ; this apparatus consists of a thick bed plate of iron,
to which was bolted and packed a cylinder four inches in
diameter, haviog & plunger or piston, the area of which was
a little less than ons square inch in surface. Below this
piston is a chamber of about two cubic inches, with which
the tabing from the charged cylinder is connected. The
planger or piston, ecting perpendicularly, was the point at
which the power was applied to a compound lever, which,
according to Mr, Haswell’s measurement, was as one to fifty-
two. The end of the ghort arm was securely bolted and fas-
tened to the iron bed plate of the apparatus; upon the long
arm of the compound lever was suspended an iron weight of
200 pounds. On opening the stopcock of the charged cylin-
der connecting the tubes, the weight of 200 pounds was at
once raised to the limit of the upward movement of the
lever; thas, with the weight of the lever and its connections,
indicating a pressure power of about 10,400 pounds per
square inch, as stated before. The power generator and re-
ceiver was supposed to be, when constructed, fully adequate
in strength to generste and develop the full power of the in-
vention, but it has been found too weak ; the force has proved
10 be so enormous that Mr. Keely has not dared to apply
more than half of the power he can aftain. An apparatus is
now in process of construction which will be able to generate
and sustain a pressure greatly in excess of that already
shown, without rupture, though Mr. Keely does not expect
he will need one of more than 25,000 pourds to fully develop
his power., When the full power is measured and balanced,
it will then be comparatively easy to construct an apparatus
of the requisite capacity and strength for engines of any
desired power, When an spparatus of sufficient strength
to allow the generation of the complement or maximum of
force is constructed, and the vapor generated is applied to
the working of an engine, the exhsust vapor Is st once re.

golved Into its original elements, and is enally returned to
the generator for & *‘ re.expulsion,” thus making the action
automatie, and requiring no additional element for continu-
ous working of the power,

“The following named gentlemen have witnessed the ox-
hibition of the above teats, and may be referrod to for the
corroctness of this ptatement: Charles H. Hapwoll, civil and
marine engineer, New York oity, and formerly Engineer.in-
Chief, U. 8. N.; Willlam W, W, Wood, Chief of Burenu of
Steam Engineering, U. 8. N., Washington, D, C,; B, Par-
righ, gas engineer, Jorsey City, N, J.; Joseph Patten, engl-
neer, Blizabeth, N. J.; F. Glocker, machinist, Philadelphin,
Pa.; Willlam Boeckel, machinist, Philadelphia, Pa.”

In connection with the foregoing statement, n professional
report is given in the pamphlet, by Mr. Huaswell, one of
the referees mentioned above. He certifies, ng the results of
two actual working trinle of the invention, au follows:

“Mr, Keely developed a cold vapor of o density that enabled
it, when admitted to & cylinder having & piston 1.4 inches
in diameter, to raise a weight of 150 1bs. sugpended from a
compound lever, connected as 1 to 42, which, with the weight
of the lever and the friction due to the absence of a knife edge
or rofating joint, was fully equal to an energy of 7,800 lbs.
per square inch.”

““That the vapor under the piston had expansive energy.
That the temperature of the vapor reservoir and of the
vapor itself did not exceed that of the surrounding air, That
to operate & 45 horse power angine, a supply of the vapor of
798% cubic feet per minuate, at 7,680 Ibs. per square inch,
would be required. That the inventor alleges that, by the
introduction within the apparatus of & very small volume of
water, he can generate a vapor having an expansive energy
of from 1 to 20,000 1bg. per gquare inch in the brief period of
a few seconds; the only obstacle to the generstion of this
vapor in great volume being the capacity of materials to re
tain it without rupture. That it is proposed to reduce the
great pressure above mentioned by allowing the vapor to ex-
pand into an intermediate chamber, from which pipes will
lead the vapor, which may then be employed in lieu of steam
in ordinary steam engines, the use of steam boilers and the
consumption of fuel being no longer necessary.”

‘We consider it very kind in Chief Engineer Wood,Mr. Has-
well, Mr. Parrish, and their associate mechaniciang, to serve
as referees for this peculiar invention. In the absence of
such capable referees, the public in general, and perhaps
the investing capitalists in particular, might have looked
upon the scheme in the manner we do, namely, as an arrant
humbug from beginning to end.

Jugglery has a bewitching influence upon some minds.
The learned Dr. William Crookes, of London, certified that
the lever of his weighing machine was raised when the spir-
itual medium, Home, simply pointed his finger atit. [See
engraving, SCIENTIFIC AMERICAN, 1871.] Several of the
Doctor’s associates, eminent people, corroborated the story.
Mr. Haswell certifies that it was cold vapor, having a pres-
sure of 7,860 lbs, to the inch, developed by Keely, thatlift.
ed his (Haswell's) lever. Home's trick being simpler we con-
sider it the better of the two.

Among Mr. Keely's most recent predecessors in the ‘““new
motor” line was Paine, with his electric engine of 1871-2.
Faraday said, you know, that every drop of water contains
force elements equal to a streak of lightning. Paine de-
veloped this force by means of water, adding, however, a lit-
tle acid and zinc, Witha two quart cup, Paine claimed
to be able to generate power enough to drive vessels of the
largest class across the ocean at the highest velocity. Bat
he required a brand new engine in every case, whereas Keely
will use the existing steam engines.

We have before us the claims of still another aspirant
for *“new motor” fame. He is an unsophisticated genius
from Virginia. He, too, has read about the Faradaic drop of
water, and, like Keely, brings out the power by means of &
mechanical deviee—a pendulum. A child may swing & pen-
dulum of great weight. The pendulum works an air pump
which compresses air to twenty thousand pounds per square
inch if need be. Thereafter a small portion of the air or
vapor is used to maintain the swinging of the pendulum,
while the remainder of the gigantic power is to be used to
drive an engine on the Keely plan,

It is barely possible that the capitalists who have been dis-
appointed in obtaining shares in the “ Keely Motor " might
meet with better success in applying for the Pendulum stock,
But should this likewise prove to be ull taken, we are confl.
dent that Mr, Paine will be able to supply them, The reason
we think go is becaunse he is so kind.hearted, finding it less
difficult to make new shares than to refuse to sell those on
hand.

—t
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THE CREMATION QUESTION,

The question of the disposition of the dead by burning the
bodies, after the manner of the anclents, is & subject which
has for some years past been under discussion in the sclen-
tific circles of Europe. Varlous processes have been devised
as substitutes for inhumation, among others pelrifaction and
preserving in antiseptic solutions; but in the end, it appears
that the total disaggregation of the body by cremation has
been considered and announced by many of the ablest foreign
savants as the proper and Indeed only way of avoiding the
noxious effects resulting from the natural changes in the
thousands of human remains burled in the nelghborhood of
thickly populated localities. Taking its origin in Europe,
the movement during the last fow months has, under the in-
fluonce of Bir Henry Thompson and other eminent scientific
authorities, who have strongly advoeated its principles,taken
a new life and has rapidly spread over the continent, The

people of Bwitzerland, and Germany especially,have acceptod

it to no small extent, At Zurich recently, 2,000 persons
subseribed to an association having the burning of the dead
as its wolo object. At Basle, the orthodox clergymen pubiicly
punounced their approval of the movement,and in Germany
i new apparatus for earrying out the operation of incinera-
tion has been Invented nnd ndvertised. Moreimportant than
thin to us s the wide spread discussion which the subject
has evoked ut the present time aleo in this country. A society
hos alrendy been formed in New York city, including among
its members Mr, Henry Bergh, Drs. Sexton, Lorilliard, and
J. W, 8. Arnold, with many other well known citizens, for
the purposes of promoting cremation and securing its practi-
cal application, and columns of the daily journsals are given
up to correspondence and the views of the peopls upon the
andvantages and digndvantages of the system,

The reader unversed in the process, which it is proposed
to substitute for glow moldering in the grave, will naturally
think of the ancient pyre snd probably suppose that it is the
intention of the advocates of the plan to burn the bodies npon
huge piles of variously scented wood, after the Greek or
Romnn fashion, Little would be geined in an wsthetic or
oven & ssnitary point of view if such were the system, for
the gases and fumes evolved would be far from heslthy. The
body of the poet Shelley was thus destroyed, and his biogra-
pher tells us that, so far from being the beautifal and postic
rito intended, the process was o very dissgreeable and
nauseous operation. Science provides s better plan for re-
ducing * ashes to aghes” in the apparatus especially devised
by Professor Brunetti for the purpose, and by that inventor
recontly described in the French Revue Scientifigue. After
having made several experiments on the human subject, in
which the bodies were burned in the retorts of gas manufac-
tories, in clogsed receptacles, and with free access of alr, Pro-
fessor Brunett! finds that an oblong furnace of fireproof brick
is required, having 10 holes below,by means of which the in-
tensity of the fire can be regulated. The upper part of this
is hollowed to receive the coffin,over which a domed cover is
placed,by which the flames as in a reverbatory furnace, may
be directed upon the body. Within the coffin is & metal sup-
port or teble on which the body rests,fixed by thick iron wire.
The operation embraces three periods: the heating of the
body, the spontaneous combustion, and the calcination of the
bones. During the first period,and about half an hour after
the pile of wood in the furnace has been lighted, the com-
bustion of the body commences. If the wonod has been well
arranged, two hours guffice to produce complete carboniza-
tion, During the third period, the air holes being opened,
the carbonized mass is collected and placed upon a frash
plate and the heat is urged to the utmost, a fresh supply of
wood being inserted. By means of this arrangement, at the
expense of about 150 pounds of wood, complete incremation
may be effected in two hours. When the furnace has cooled,
the cinders and bones are collected and deposited in & funeral
urn.

So far as sanitary benefit to the people Is concerned, wa can-
not but think the arguments of the advocates of cremation are
cogent and forcible. It is well known that numbers bave
been rendered ill by water from spriogs and wells which
have become contaminated by the near proximity of grave.
yards, and it is also a fact that there is a miasm arising
from these receptacles which,as is universally recognized,ren-
ders their presence in crowded localities dangerous to health.
We do not see the ground of the assertion that by burial
the fertilizing properties of the bodies are lost to the earth,
for it seems to us that they are in as good a condition for ab-
sorption asif sprinkled in the form of ashes over the surface.
Neither can we incline to the belief, that by adopting crema-
tion, a point of economy will be gained, in svoiding the ex-
pensive paraphernalia of modern funerals, since the latter
are governed purely by the dictates of fashion, and that
fickle individual would speedily make the jewsled urn as
costly an affair as the sculptured stone.

Anything which seeks to subvert a settled popular custom
strengthened not ouly by long usage but by a prejudice
growing out of a religious feeling, presents, however, at best
a doubtful prospect of success. There Is not & person, wa
may safely say, who, when the horrors of possible living
burial,the slow decomposition,and the changes of the form of
a loved one to a loathsome thing, to poison the health of the
living, are laid before him, will not admit that the closed
furnace, the pure fire flame, and the final handful of dry
clean changeless ashes are much the better of the two means
of disposition ; but his admisaion in the end will be found to
apply to everybody in the world except himself and his
family, It is a question of the heart in the end, not of the
mind. Science, cold and passionless, may point out the bet-
ter way; but If its adoption is to tear wider the wounds
caused by separation from those we love, no amount of rea-
soning will induce us to follow it. A husband may give his
wife, a mother her child, into the embraces of the earth, and
endure the keenest sufferings as the dirt and stone rattle on
the coffin 1id ; but this act, revolting as it may be,is connected
In the imagination with the highest and holiest of thoughts—
the hereaftor. Weo may bury thoso nearest to us in our own
bit of ground; we may imagine that their forms remain
where we put them,and we msy tend the flowers which bloom
over thelr resting places as messengers from them to us. All
this we cando: but there are few, we think, who would bave
the heart to hand his dead child or wife to a public officlal to
be burned, or would care to see the ashes of his ancestors
scattered over the earth as manure,

-

POSTAL OARDS are 80 extremely popular in this country
that, although it is not long sines they were introduced, the

enormous number of one hundred willions have been printed
aud fssued,

P il AL

el LA A Sl

—— e T S e e AT




274

_ Srienfific American,

[May 2, 1874.

e ————————
South African Diamonds

Hon. Theophilus Shepstone has pointed out that Africa,

south of the equator, consists of a great central, irregularly
slinpod basin, the outer edge of which varies in hight from
4,000 to 10,000 feet above the level of sea, and that through
this rim the Orange Riverto the southwest, and the Limpopo
River to the northoast, eat thelr way. It Is near the exit
ofthe former, enormous basin, that the dinmond fields
lio, while gold in large quantities is being obtained from the
noriheastern district.  The author of this paper conjecturcs
hat this basin is the dry bed of an enormous inland sea, and
that the diamonds which are found in it are formed by car.
bonic acid gas, ejected by the action of subterranean heat
through fissures in the earth's surface, into the bed of the
dried.-up sea, the water of which was sufliciently deep to im-
prison and liquefy the gas after it evolution. The discovery
of the process by which thin liquid gas became orystallized,
whether by electricor magnetic current, or by the potent in.
fluence of iron in someof its numerous forms, must be left
to future scientific investigations.

Dr. Robert Mann, Iate Superintendent of Education in the
Colony of Natal, states that, since the serious working of the
dismond fields In 1871, large numbers of diamonds had been
obtained, and it was estimated that in 1872 there were no lees
20,000 miners engaged in searching for them. So large had
‘been the yleld thata very material diminution had been
brought about in the value of the larger gems in the home mar-
ket, and the diggers are now leaving the diamond fields for
the more profitable northeastern gold fields.  The result of
the discovery of these ficlds has been to develop South African
commercial enterprize, and to civilize the wild tribes in that
part of the continent.

Mr. Sopen, & diamond merchant, states that the number
of diamonds of the purest water received from the Cape was
very small, not amounting, on the whole, to more than two
or three per cent, while of ten carat stones not one in 10,000
was perfect. In consequence of the large quantity of second
class stones received from the Cape, such gems were now six-
ty or seventy per cent cheaper than they were three years
8go. Stones which some time since would have realised $7,500
would now only fetch £1,000. The first class dismonds, how-
over, were rather dearer than formerly

o

IMPROVED PORTABLE OILER.

Our engraving illustrates & novel combination of an oiler
witha pair of tongs, in such a manner that, by compressing
the tongs, the oiler will be turned so ns to bring its spout
downward. The handles
of the tongs are of suf-
ficient length to enable
a person to reach jour-
nal boxes overhead with-
out the necessity of a
step ladder. In the cen-
ter of the flat sides of
the oil can are secured
journals, one of which
is simply pivoted in an
arm of the tongs, while
the other, A, is made
long and with & quarter
turn twist. This, play-
ing in a slotin the other
jaw of the tongs, gives
the oiler a quarter turn
when the former are
compressed. After the
jaws are brought togeth-
er 80 as to meet the
side of the can, further
pressure squeezes the
latter, forcing out the
oil, and this is con-
tinued until the handles
are freed, when the
spring, placed at B,
pushes the jaws apart,
and thereby causes the
oiler to return to its up-
right position. The wire
pin or point, C, is designed for picking out the holes in
boxes before oiling. This, when the tongs are compressed,
turns around out of the way. This ingenious device was
patented by Mr. Gabriel W, Crossley, of Cleveland, Ohio.

!l’echlnlr:l Stokers,

Contrivances for mechanical stoking appear to be smong
the most promising devices for economizing fuel. The at-
tempts 1o supply an sutomatic feed for furnaces are usually,
and perhaps wisely, imitations of the hand method, which
i in the main o good that, whenever volumes of smoke are
perceived issuing from a chimney, it may be inferred that
the stoker s somewhat in fault,

The pateat mechanical stoker of Mr. Dillwyn Smith, illus-
trated ber?Vlth, in. like the others, an attempt to work the
hand-stoking method by mechanical means. A hopper ma-
chine, known sa Standley’s, was in use forty years ago, and
was considered 10 act well; but was #o complicated in its
parts that, owing to the rough nature of the material with
which it had to deal, it was liable to cuntinually get out of
order. Mr, Smith claims to hays entirely overcome these
ditficalties in his machine. The first object which he seeks
to attain Is the saviog of coal. The first step towards this
is by regular distribution of the fuel, which is brought from
the hopper by & screw, and falls upon a pair of fans running
at a high speed, which project it over the fire and spread it

with remarkable evenness. Consequent upon this regular
feed, tho gases, which are usually lost and go up the chimney
as smoke, are consumed. Not the least advantsge of im.
proved mothods of stoking is the boon of freedom from the
dense smoke which now hangs over our manufacturing
towns, especially when this now worse than nseless sub-
stance is turped to profitable account. Another source of
economy in fuel I found In the rocking bars supplied with
the machine, which so far do away with the opening of the
fire doors that, in some boilers, the doors are only opened
when the works are stopped for meals.

From experiments with measured conl and water the re-
sults on land are stated to be, as contrasted with ordinary
Cornish bollers with specinlly good hand firing, s saving of

i g . =
from ten to twelve per cent by the use of this machine,
apart from the avoidance of the smoke nuisance, and the
saving to the boiler, and of labor to the fireman.

But beyond its value upon land, it is even of more impor-
tance in its application to steamers, especially those which
sail to tropical climates. A strong recommendstion of these
mechanical appliances is the fact that, by their use, the heat
in the stokehole on board the Lisboness, under the equator,
was reduced by thirty degrees, and that this stearier made
a faster run with six fires then she had ever done previonsly
with eight. Thesaving in the cost of fuel alone is, in this
case, alleged to have been 80 per cent. Anything which
rromises so favorably as this must be well worthy of the
serious consideration of all steamship owners, especially as
a decrease of stokers' labor to the extent of 70 per cent is
also recorded in favor of the machine,

In mechanical, as in hand stoking, there are three princi-
pal points—a regular supply of fuel, its equable distribution
over the bars, and a very carefully adjusted supply of air.
Each of these is 80 intimately dependent upon the other two
that all three must be effected together if the problem which
mechanical stokers attack is to be solved at all. Mr. Smith's
seews to be & praiseworthy attempt to deal with it, and the
recorded performances of his machine appear to be very ea-
tisfactory.—JIron.

o
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Labor Legislation in California.

The Legislature of California recently passed a bill provi.
ding that no conductor or driver of a street car should bs com-
pelled to labor more than twelve hoursa day without extra
pay. Governor Booth vetoed the bill, giving his reasons in
the following language:

“I am clearly of opinion that under the operation of the
inexorable law of supply and demand the wages of labor
cannot be fixed by legislative enactment; and that the prac-
tical effect of this bill would be to reduce wages in the two
instances specified, in the same proportion as the hours are
reduced, and compel an additional reduction by the friction
it creates. The laborer, too, often has to sell Monday's labor
to buy Tuesday’s bread, and every artificial obstruction in
the sale of Monday’s labor only tends to make the bread of
Tueeday harder and scantier. The bill in effect says to the
man seeking employment as driver or conductor: Whatever
may be your necessities or hopes, you shsll not labor for one
employer more than twelve hours per day. All occupations
are equally open to drivers and conductors with all other
men. Can the law make a better contract for them than
they can make for themselves? If a man prefers to work in
his vocation fiftesn hours for $2.50, rather than twelve hours
for $2, is the law which prevents him a substantial kindness
to him ? That the necessity which lies behind such a choice,or
which induces him to make either contract, is a hardship is
too true. If the law could remove that, it wonld indeed be
blesged. But, since it cannot, does not attempt it, cannot
even judge of ils extent in individual cases, is it wise to pre.
vent the individual from making his own choice in his indi-
vidusal case? No man will accept employment for more than
twelve hours per day, except to escape from some greater
hardship, [Is it right to close this avenue of escape—to cut
off his right to choose for himself between want in his fam-
ily and extreme toll for himself? The classes this bill seeks
to benefit would hardly admit that there was anything in
the nature of their employment to differentiate it from that
of all other free lnbor, and assimilste it to that of servitude,

which the law must of necessity regulate in the absence of

froo agency. The fact that any man in & Isnd of

compelled to work more than twelve hours & day 1o procars
bread for Lils family is s sad commentary upon our civilizs.
tion and socloty—the more sad when we know there are hu.
dreds of applicants for so poor a boon as the Ity 1o
doso.  The great evil in not that & fow men In one sm;
ment do this, but that there are so many who would be glad
to, If the necessity for Iaboring for W aw.
or of devoting the natural hours of rest and recreation to
revere toil, were peculiar 1o the classes named, the law migh
possibly modify the wrong: or, it is more reasonable
think, society itaelf would soon supply & complete remedy,
1t in because the same unadjusted conflict between the right
and wrong is active and clearly visible, in many other oceu.
pations, that legislation, looking only to one feature of a
vast mystem, is of questionable power. To remember the
car driver and forget the seamstress ; to pity and provide for
the conductor and forget the many who have equal elaims to
considerntion ; to guard one class aguinst oppression and neg.
lect alarger number, in whose tacit demands for relief pre.
clsely the same principle In involved, In to invest the statate
with a chsrscter which is partial, and Is to make the law ic.
vidious, Overwork and underpay are common factors in &
great problem ; they constitute an evil in all counteles, Thiy
great central evil there is no attempt to reach. In the sharp
competitionsof society, in the relations between capital and
Iabor, which are the outgrowth of our imperfect civilization,
perbaps any attempt to reach it by direct legislation would
be futile. Itis a part of the theory of our government that
its adult citizens are free agents; that they can select their
employmgnts and judge of their abilities and necossities to
better advantage for themselves than the State can do for
them. Deeply convinced that this is in contravention of
that theory, and that it, in practical effect, would be an fnjury
to the class it peeks to benefit, | am constrained to return it
without approval.”

IMPROVED COMBINATION SCISSORS,

Mr. Casper Van Hoosen, of New York city, is the Inventor
of the novel form of scissors represented in the accompany-
ing engraving, and has provided a device which, we imagine,
will be found & quite convenient addition to the work basket.

At the inner edges of the blades, and near the pivot of the
same, are formed curved
slote, which cause said
edges to terminste in
sharp corners. The slot
on the brmad blade is
shouldered at A, and the
projection thus formed,
when the scissors are suf-
ficiently closed, strikes
against the stop, B,
which is & simplo screw
readily turned in and out
of a nut, Cis a stop
which slides, and is held
by friction upon the edge
of one slot. as shown,
the latter being suitably
gradunated.

The object of this ar-
rangement is toenable a
number of button hole
slits to be cut with uni-
formity and accuracy af-
ter the scissors are once
adjusted. The operation
is ng follows : The blades
being widely opened, the
cloth is carried between
jhem, and its edge led
into the curved slot. The
distance from the sharp
inner lower corners of
the blades to the stop, C,
measures the space of
the ianer end of the but-
ton hole from the edge
of the cloth, and conse-
quently, by moving the stop, C, along its slot, this space can
be altered at will. The length of the button hole is governed
by the stop, B, which is screwed in more or less, so that the
shounlder, A, takes against it sooner or later. The properad-
justments once made, it is evident that the operator can cut
as many slits ns rapidly as he chooses, and all will be of the
same size; and by noting the position of the stop, C, with re-
ference to the divisions on the slot, and also that of the angle
formed by the blades when brought as near together as the
stop, B, will allow, with reference to the markings on the
broad blade, the same adjustment may accurately be remade
at any time. Upon the ends of the handles are formed two
jaws, so located that, when the handlesare brought together,
a pair of pliers or tweezers is formed.

CEMENT FOR AQUARIA,—An adhesive cement for aquaria
may be made, according to Klein, by mixing equal partas of
flowers of sulphur, pulverized sal ammonisc, and iron filings.
with good linseed oil varnish,and then adding enough of pure
white lead to form a firm, easily worked mass,

Dr. HAXBURY SMITH writes to say that our mention of a
gallon of water as containing 277274 cubic inches is an er-
ror. The English imperial gallon is 277274 inches, and Is
about one fifth more than the American gallon, which is €x-

actly 251 cuble inches capacity.
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AN INSTANTANEOUS LIFE PRESERVING RAFT.

The history of recent marine catastrophes, such as those
of the Atlantic, Northfleet, and Ville du Havre, prove that
vessols, after becoming severely injured, generally sink with-
in half an hour. The unavoidable confusion which follows
the occurrence of a sudden disaster renders such means of
snfoty as the boats, which require care and some time to
lasunch, of little value; but, on
the other band, devices which
may be instantaneously set afloat,
such as light rafts, would, if pro
perly disposed about a vesscl, be
of the greatest efficiency in sa-
ving life. Thereare certsin re-
quirements, however,which such
apparatus must meet in order to
be of sure utility in the time of
need, and which msy be summed
up as follows: They must be of
sufficient capacity to support,say,
from 400 to 600 persons, go loca-
ted as 10 necessitate no altera-
tions in the vessel or so as to in-
terfere with her management,
perfectly accessible, and, finally,
80 applied to the side of the ship
as, when afioat, to be readily
reached by the passerngers.

In the illustrations herewith
giyen is represented a new form
of “instantaneous raft,” which
appears to be of considerable
value, judging from its general
design, and which may be ar-
ranged in connection with steam.
era of the largest size. Our en-
gravings are drawn to the pro-
portions of the Ville de Paris
and Pereire, both transatlantic
steamers of heavy tunnage.

Fig. 1 shows the apparatus
hanging from its davits, ready
for use, and Fig. 2, the same
afloat, A reservoir of strong
sheet iron, containing 106 cubic
feet of air compressed to 15 at-
mospheres, is placed in the en-
gine room, and kept always
charged by means of the pump :
ordinarily used by divers in de. Fig,
scendiog to repeir the bottom or screw, Tubes pass through
an expaosion chamber, which is three fourths full of water,
and discharge the air into the same through perforsations in
their sides, the blast finally escaping through a heavy iron
pipe. The latter will be seen in the illustrations between
the davits, asit extends up through the deck. It is filled
with several cleats to allow of access to its outer extremity.
This pipe, together with the reservoir and the expansion
chamber, ave carefully tarred inside or lined with rubber, so
as to preclude any possible leak-
sge. The colmmn, D, is united
by means of a sirong screw
sleeve, N, to the insuffiation tube
of s huge air mattress, M (length
26 feet, width 23 feet, and thick-
pess 20 ioches), which is con-
tained rolled up in an envelope,
E(Fig. 1), and suspended like a
boat above the bulwarks. F F,
Fig. 2, are strips of wood se-
cured transversely across the
upper side of the mattress, above
which, again, is attached & cover
or deck, P, of heavy canvas. To
the latter is longitudinally ee-
cured three flexible tabes, G,
Fig. 2.

When the command is given
to lower the raft, the crew, of
sbout a dozen men, cast loose the
eards, H, thus allowing the mat.
tress Lo unroll sod bang (by the
serew slaeve, N,) alopgside the
ship. While in this position,
heavy Iron rods are pushed into
the tubes, G, thus holding the
spparatus extended. A turn or
two of the handles on the screw
conpection, N, admits the air
from pipe, D, which speedily in.
flutes the mattress, Anotherturn
closes the conpection and con-

fines the sir, and one more twist
disengnges the screws, when the
raft drops loto the water, Hore
it 1o Jield by wire ropes, J, which
are secured to rings which travel
on the vertical stationary guys,
8, thus retaining the 1aft close
wp W0 the ship's side. In the il
are wade two ports, V, which af.
fard aztess 10 the Jacob's ladder
Jeading down (o the mft. The
Jatiar is finally set adrift, after
belpg wansed, by nmoviag the
pege, B, which connect It with

the cords, T. The Revue Industriclle, to which journal we
are indebted for our engravings, states that the device has
been practically tested with considerable success.
present day, whon losses of ocean steamers are more than usu-
ally prevalent, such inventions are of especial and timely
importance.

Full investigation of the merits of such devices, and prac-

1.—~INSTANTANEOUS LIFE PRESERVING RAFT.

tical trials of the same, are among the most imperative du-

ties of the owners of steamships.

Wilde’s Electric Light,

The Comet, s British gunboat, has lately been fitted with
one of Wilde'a electric lights, which operates with great suc-
cess. A 1ecent trial showed that its power was immense,
and that no boat could approach the light within a mile with.-
out being discovered. In a boat at 2,000 yards distance from

Fig. 2.

the Comet, and with the beam of light brought to bear upon
the bat, the 7¥mes newspaper could be read with the great.
est ease,

Mr. Wilde's apparatus consists of two parte—an electro-
magnetic induction machine for producing the electricity,
and an arrmngement for regulsting the light produced by the
current, and projecting it upon distant objects.

The electro-magnetic induction
is founded upon & new and some-
what paradoxical principle dis
covered by Mr. Wilde—that
magnets and electric currents in-
definitely weak can produce
magnets and currents of indefi-
nite strength. The machine con-
gists of a circular or cylindrical
framing of cast iron, round the
interior of which are arranged
a number of clectro magnets at
equal angular distances from
each other, A cast iron disk is
mounted on & driviog shaft run-
ning in bearings fitted to each
side of the framing, and carries
a number of armatures revolv-
ing before ths electro-magnets.
A slight charge of magnetism
is imparted to the electro-mag-
nets before the machine is used
for the first time, by transmitting
a momentary current through
the wires surrounding the iron
cores, or by touching their ex-
tremities with the poles of a
permanent magnet. This ini-
tial charge is always retained by
the electro.magnets, ard is the
basis of the augmentations of
the electricity and magnetism
produced by the rotations of the
armatures, As the armatures
revolve, they become slightly
magnetized in their passages be-
tween the poles of the electro-
magnets, generating weak cur-
rents in the insulated wires sur-
rounding them. These currents
are transmitted, by means of &
commutator, through the wires
sarrounding the electro-mag-
nets, 50 as to increase their magnetism until, by a series of
actions and reactions of the armstures and electro-masguets
on each other, the magnetism is exalted to the highest de-
gree of intensity, and the most powerful currents of electri.
city are produced. A small fraction of the current thus pro-
duced is sufficient to sustain the power of the electro.mag
nets, while the major portion of the current produces the
light The muchine on board the Comet is 28 inches high
84 inches In length, and 21 inches in diameter. Its weight
is 11 cwt. About four borse
power is required to drive it at
a velocity of 600 revolutions per
winuate, and this driving power
is obtained on board the Comet
from the fly wheel of the small
engine that raises and lowers the
eighteen tun gun and its plat-
form. At this velocity the car-
rent will fuse an iron wire § feot
long and 0 05 inch in diameter,
and will burn carbons half an
inch square. In this machine
the alternating carrent Is used for
producing the light, past expe-
rience in lighthouse (llumination
baving proved it to be greatly
superior to the direct or contina.-
ous current, since it has the im-
portant advantage of consuming
the carbons equally, and thusal-
ways retains the luminous point
in the foous of the optical appa-
mtus used In conneotion with
the machine, The alternatiog
ourrent also dispenses with com-
mutators, and the destructive
spark on the rubblng surfaces Is
also avoided when the light may
be sccidentally extinguished, or
whan the ciroult becomes broken
from any other cause.
wire conductors are laid from the
machine along the Comet’s deck,
from the position of the machine
over the englne room to the fore
part of the vessel, for the tisns-
mission of the electric currentto
the spparatus where the light ia
rogulated and projected from.
All the srmogements on board
the Comet, in this respect, Bave
been made to render the lght
available for oaval parposes,
whether as & torpedo bost detec.
tor or otherwise, and with this
view & simple mechanica! regus

Pr e




276

lntor srrangement, worked by the hand, has been substituted
for the delicate mochanism by which the earbon poles have
hitherto been automatioally adjusted. The carbons, as they
consume, are made to approsch each other by means of &
right and u left handed screw, the scrows being made to act
independently of each other, so as to allow of the adjust-
ment of the carbons to the focus of the optical apparavus
used for projecting the light. The regulator, with its carbon
points, is placed in the focus of a catadioptric lens, which
parallelizes the divergent rays of the light into a gingle beam
of great intonsity, The lons, with the regulator, is pivoted
horizontally and vartically on the top of a short iron column
fixed on the forecastle balwarks of the Comet. The box
holding the lens and regulator with the carbons is thusavell
elevated sbove the bows of the vessel, and the boam of light,
by the action of & quick serow adjustment, muy be directod
to every part of the horizon, and cover any object within the
vertical angle of its range. As tho earbons only require re-
gulating once in two or thres minutes, this is effected by the
man in charge without any interruption in the movements
for directing the beam of light.

Mr. Wilde, in his official communications with the Admi-
ralty, has estimated the cost of producing the light from his
wackine on board the Comet, exclusive of the driving power
obtained from the vessel's engine room, at only 4d. per hour.

JAMES BOGARDUS,

Mr. James Bogardus, an inventor celebrated Loth for the
multiplicity and variety as well as the value of his produc-
tions, recently died in this city in the 75th year of his age.
The record of his life is one of continuous Inbors repeatedly
crowned with substantinl success,of a versatile genius which
devoted itself to the origination of devices in widely differ-
ing arts and industries, and finally of unremitting toil in the
search for the new and useful, pursued even to the day of his
death.

Born in the first year of this century,at Catskill, N, Y., Mr,
Bogardus quite early in life developed a strong taste for in-
vention, and while still & young man obtained the higheat
premium for an eight day, three wheel chronometer elock ;
subsequently he devised a complicated time piece without

dial whoels. In 1828, however, he produced his first gener: |oreation common to Americans.

Scientific  merican,

thus exercise authority, there ia a difference of opinion; but
the views expressed in the paper before us (pointing out that
the neglect of a city government to provide proper sewerage
and the course of & common drunkard, both tending to dis-
turb the public peace and the comfort of individunls,are alike
crimes and should be considered as such in law),seem fraught
with a deal of sound sense, The existence of vile deposits
which overwhelm the inhabitants with a tainted atmosphere
or the spread of a habit which strikes at the root of the phy-
sleal, moral, and intellectunl health of the people, are both
producers of disease to the community which should be na
godulously guarded against ss the visitation of a fever to
the individual, and the means used to defend the ypeople
from their ravages are striling examples of pure preventive
imedicine.

In considering the best chanoss of a person having a
tendency to consumption arriving at s good old age after a
life of health, Dr. Bowditch discusses n fow general topics
snd lays down a number of plain rules for sanitary guidance,
swhicl are mainly generally applicable to every one, Under
‘the subdivision of resldence, the first point urged is that the
cellar should be always dry. No possibility should exist
of drinking water becoming contaminated by refuse; and
hence for the Intter,clogely cemented stone, brick or vitrified
tile draing should be used, while the supply for drinking
ghould be brought to the house from some distant spring or
pond. The dwelling is best located on an elevated knoll,
open to the gouth and west winds, but somewhat shielded
from the north aud esst. There ghould be means of allow-
ing sunlight to enter every room. As regards temperature,
about 70° as & medium is the best, and thisheat should be
derived from open fire places connected with well constructed
chimneys in every room,

With reference to clothing, the writer condemns sudden
changes made in the spring of the year, and points out the
‘well known objections to thin soled shoes, tight lacing, and
low dresses. Bathing is recommended in moderation as o
check to consumptive tendencies. Burf bathing, however,

‘should be eautiously indulged in by all predisposed to pul-
‘monary difficulties,

Dr. Bowditch condemns very strongly the neglect of re-
Children naturally weak.

ally useful invention, the “ring fiyer,” still largely em. )ghould be compelled to:play in the open air, and business
ployed in cotton-spinning machinef}; this was followed by lmen shonld make it a rule to leave work for a certain period

an excellent form of sugar grinding mlll, also now in use.

each day and devote thie same to exercise or other relaxation.

The steel die of the first gold medal of the American In#ti- (Tn matters of edacation among people showing the slightest

tute was cut by an engraving machine invented by Mr. Bo-
gardus in 1831, about the time of his production of the
transfer machine, now everywhere employed for printing
bank notes from separate dies. ln the following year he in-
vented the first dry gas meter, and then modified his plans
80 a8 to produce an apparatus,for the same purpose, of totally
different construction. In 1833 he patented a pencil case of
ingeniously novel design. Being in England in 1836,ke an-
swered a chsallenge in the public prints by inventing
sn engraving machine which made not oniy an accur.
ate fecsimile of the head of Ariadne on a medal, but also
engraved from the medsl comic facial expressions. This
device was followed by an engine-turning machine, and in
1839 by his winning = prize of $2,000, over 3,000 competitors,
for the best machine for making postage stamps. Mr.
Bogardues' plan for the erection of iron edifices, as shown
in his own faclory at the corner of Center and Duoane streets
in this city, has been lsrgely sadopted throughout the
country.

The inventions of this remarkable man realized for
him s large fortune, but the accession to wealth seemed
to offer no inducement for him to remit his exertions. He
was devising an apparatus for deep sea soanding at the time
of his death.

PREVENTION IN PLACE OF CURE.

President Barnard, in bhis late address before the Health
Associstion on the occasion of its mesting in this city, inti-
mated that the advance of modern science was such that the
physician would eventuslly find his oecupation gone. The
paople would, it was considerad, as they advanced further in
knowledge of natural laws, become more and more able to
dispense with the doctor, and in brief would léarn so to
apply the “ounce of prevention” as to obviste the necessity
of the “ pound of cure.” We do not agree in the view that
the physician will ever bscome = useless member of soclety,
for the simple resson that, instead of decreasing the share of
his duties, the culture of preventive medicine—of the knowl-
edge of how to prevent disesses as well as to curs them after
they are engendered—must tend to amplify and enlarge the
same. His will be the task, not merely to recognize the
forms of ills and endeavor to combat their effects,but to look
into the future and, through the sid of circumstances of the
present, predict possible evils and point out means of defense,
Add to this the consiantly increasing knowledge of drugs
and their properties, of the wonderful relations of mind and
body, of the nature and habits of disease, which Science is
rapidly developing, and the physicisn of the future has
before him not & narrower but a far wider fiéld for the exer-
cise of his skill

* Preventive medicine,” says Dr. Henry Bowditeh, in an
an admirable and exhaugtive paper on the subject, which we
find In the fifth annual report of the State of Massachn.
setts, *“ in the natarsl quigrowth of modern thought and re
sources, stimulsted by centuries of suffering snd by the
gacrifice of multitud:s of human beings,” The various les-
gons given us by Nature as to the possibility of cheeking or
preveoting disense have culminated in the faet that the Stite
uses its moral power sod matoerial resources toward preserv-
ing the health of itg citlzens, As to how far the State may

tendency toward consumption, it shounld be a steadfast law
that the mind should be wholly subservient to the body’s
welfare,

The varions kinds of physical exercise are considered by
Dr. Bowditch in some detail. Walking, he believes,is the best
form, and most generally applicable. It exercises the body
better than any other method. The most favorable time is
about midday in winter and in the morning and toward
evening in summer. Late in the evening is less useful be

cause of the linbility to daempness and coldness in the absence
of the sun's rays. Fast running,in the opinion of the writer,
is pernicious to consumptives; it produces violent motions
of the heart and too rapid breathing, and consequently great
tendency of blood to the lungs. As regards dancing, it is
said that, at appropriate hours and for a proper length of
time, nothing can be better. It promotes grace and ease of
motion and positive health, if used thus properly, Horse-
back exercise for consumptives is excellent, and in fact a
remedy for the disease at its inception. An easy pacing or
galloping horse is better than a hard, square,solid trotter, as
the latter is apt to cause pains in the chest and undue
fatigue. Driving for health should be in an open earriage;
the back should never be rolled up while the sides are erect,
becanse the draft thereby produced will be lisble to cause a
cold and consequent injury to the lungs,

Gymuastics,while Increasing the power of the muscles,are
of little advantage in warding off phthisis. Many stalwart
gymuests have been victims to consumption. The swinging
of heavy clubs about the head cannot be recommended. Less
‘exercise than that with the arms causes ho'morrhage in those
consumptively inclined. Boxing puts almot too much
strain on the heart and lungs, and it is questionible whether
severe blows on the chest are ever of use. Bowling should
be avoided by confumptives, Rowiug tends to éxpand the
chest, and, if 0o raclog be undertakén, may prove of great
value, Swimming should be uséd with grest caution, as too
long & stop in the water is apt by itself to bring en con-
sumption.

Dr. Bowditch,in conclusion,says that if these réommenda-
tions,with others that might be added by any family physician,
could be thoroughly carried out by the patient during child-
hood, and by the man or woman when arrived at adult life,
many that will now die of consumption would escapo that
calamity.

- —_—e e ————— -}

Gorrespondence.

The Annlyzing Power of the Spectroscope.
To the Editor of the Sciontific American:

The science of specirum apalysis is not yet a hundred
years old, but the results obtalned in this short time are sur-
prising. The grandest principle evolved is, the uniformity
of the elements composing the universe, The earths, metals,
and gases, of which the planot on which we live is made up,
have been found to be pregent fn the sun and the fixoed stars,
and gome of them alko In nebul® and comets, By anwlysis
of sunlight, peveral now metals huve béen dlscoverad, whose
presence in our world was not therotofore known, Bome
connection s also been found to exist between the spots
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and glowing gas streamuof the sunnnd eleotrienl phenomens |
although the subject hag not been suffiolently studied forthe
lnwa governing this relation to be definitely established,
When we think that, for many thousands of years, Nature
lins set the rainbow in the heavens, as u constantly

Lint of the great lawa of the light shut up in the tiny globules
of water, it secms strangs thut man did not sooner grasp at
some of this half concealed knowledge, But it is not of the
results of spectrum annlyeis of which I wih to speak, but of
the minute analyzing powers of the instrument itaslf,

The most interesting of thess 4 the power of indicating
the gize, shape, and motion of the gas flames of the son,
Trom time to time, streams of glowlng gns shoot out from
the surface of the sun, to the hight sometimes of one hun.
dred thousand miles, and with a rapidity of one hun-
dred miles or more in a second of time, They may bave also
u Interal motion,nnd develope into the most fantastic shapes,
It in possible to mensure with nocurncy thess swift twistings
tund turniog,to draw their contours,and to note not only the
rate of velocity but also the anglos which they make with
the surface of the sun,

Aunother interesting power of this instrument is that of
denoting the presence of extremely minute quantities of
substances. The most common of all known substances ix
sodium, the base of common salt, Indeed o universally
distributed is it that great difficulty is experienced in obtain-
fug a spectrum without the characteristic lines of this metal,
Iv will not be wondered at when we learn that the spectro.
scope will demonstrate the presence of so small n quantity as
one fourteen millionth of & milligramme,or yry44hygags of
& gramme,

There are three other metals of which the spectroscope has
the susceptibility of demonstrating even smaller quantities,
namely, lithium, thallium, and stronthium, the vyisible
quantities beingone forty,eighty,and one hundred millionths
of a milligramme respectively.

It must not be supposed that the instrument is eémployed
only in sstronomical and chemical science, In many me-
chanical arts, it has become useful, as for instance in the
Preparation of dyes. It comes to the assistance of the public
analyzer in testing the purity of wine, beer, cheese, butter,
‘ete. Itlkas opened &nimportant field of research to the phy-
gician, diagnosing for him the condition of the tissues and
fluids of the humen body. It is moreover an aid in the ad-
‘ministration of justice, in detecting the presence of blood or
‘of poison.

In conclusion, let me give, a8 an illusiration of its sccur-
ate and minute power, the examination of human blood.
Blood may be burned, treated with acid, dried or washed or
kept for an indefinite period of time, and yet this instrument
will detect the presence of the constituents of the blood in
the substance that remains.

Moreover the fresh blood globules are so minuts that, if
three thousand of them be placed ina row, they will measure
barely an inch in length: yet one half of one of thess globules
or one six-thousandth of an inch of blood, may be detected
by the spectroscope. S, H.C.,M. D.

Polishing a Parabolie Mirror.
To the Editor of the Scientific American:

Having read with much interest, in your recent issues, an
account of a proposed plan for constructiog & mammoth te-
lescope, and heving heard it stated that it would be a diffi-
cult matter to turn and polish & parabolic mirror of a large
gize, I inclose a drawing of a device which suggests itself to
me as adapted to the requirements of the case; aod I think
it should be brought to the notice of any partiea contempla-
ting the erection of such a telescope:

A is the mirror, B a bar, extending across the top of the
mirror and having lugs, 5 b; C is a guide, having the exact
ourve to which it is designed to turn the mirror, and on which
& lug, on the journal, D, slides; E is the tool (which is de-

tachable), from which the shaft extends upwards through
the journal, D, above which there is a collar. Fis a pulley,
from which the shaft receives its motion, the belt runping at
right sngles to the plane of action of the shaft; F' is a jour-
pal, turning in a socket in the bar,

It is clear that, by imparting to the shaft a high velocity,
and then rocking it slowly from side to side, at the same time
slowly revolving the mirror, the whole of the surface
will be traversed by the tool, and will have the exact curve
of the guide, C. Probably the best mode of imparting the
oscillating motion to the shaft would be by extending it above
the pulléy, attaching & pivoted rod at the top, and operating
it by hand. Wi, B, Coorer.

Philadelphin, Pa,

Wi gee,in the London Building Nows,that itis propoeed to
construct a railway from Naples to the crater of Mount
Vesuviup, The journey will be made in an hour and a quarter,
and the 1ine 18 to cost six or elght hundred thousand dollars.
One of the promotors is said “to be ennbled, by his study of
the subject, to guaranteo the safoty of the passengers in the
event of an eruption,”
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STRAIN DIAGRAMS-WHAT THEY ARE AND WHAT
THEY TELL US,

BY PHOFEASOR B, M, THUKNION,

A strain disgram s & graphieal representation of the va-
rintion, of the resistance of & specimen of nny material, with
tho chinngo of form which ocours when It is strained by ex-
tornal forces. It ls usunlly n curve, sometimes of regular
form, but generally of an irregular shape, Were the mate-
rinl always perfectly homogeneous, aud absolutely uniform
throughout, in composition, texture, and in the distribution
of the molecular forces, this diagram would be a smooth,
graceful, regular curve; but every variation from homoge.
nousness and uniformity, in any of Ity properties, must af-
fect the curve, and, as n strain dingram, it becomes a record
from which an necomplished obsarver should be able to de-
duce the true physical character, and sometimes even the
chemical nature, of the materisl reprogented,

Strain dingrames of the material of construction are best
obtained, where acouracy and completeness of information
are desirable, by means of an autographic recording appara-
tus, attached to a machine for testing by torsion, in the man-
ner adopted by the writer and already several times referred
to in the columnsg of the SOIENTIFIC AMERICAN; but, in the
works of Rodman, Captain King, and others, may be found
strain dingrams produced by plotting carefully the results of
experiments mude in the ordinary manner. The finest curves
yet published are to be found in the account of the experi-
ments of the Swedish Royal Commission, written by K.
Styfle, of the School of Technology at Stockholm.

Referring to the illustrated article published in the Screx-
TIFIC AMERICAN of January 17, the reader will readily see
how to construct such diagrams for himself, To secure sa-
tisfactory results, however, great care must be taken, in ob-
pervation and record of the firat effects of the applied force,
gince the most valuable indications are often obtained from
that part which represents the first six or eight degrees of
twist.

Fig. 1 represents this portion of the strain diagrams pro-
duced at the Stevens Institute of Technology, by specimens
of iron and other metals, of stanlard size, five eighths inch
diameter and one inch long, in the reduced part, by the au-

graphic machine. It will be seen that they are so formed
that each poiot of the curveis so situated thatits hightabove
the base line (that is its ordinate, as it is called), measures
the force which strains the piece to a degree which is pro-
portional to the distance of the point from the right hand
border of the diagram, that is to say, the latter distance is
the abacissa of the given point.

Space will not permit an extended explanation of the me-

" thods of determination of the meaning of each peculiarity

of the curve, or of the operations of verification, as they are
described in sufficient detail in the account of the research
published elsewhere,* It is only necessary to state here that an
early scquired familiarity with steam engine indicator cards
and long practice in theirinterpretation, probably first promp-
ted the critical examination of these disgrams; and, as with
the indicator diangrams, careful observation and comparizon
led to interesting and useful deductions as to their meaning.

The carves, A A’ and E, are the regular lines, parabolic in
form, which are given by metals of homogeneous character.
A apd A’ are curved from thestart, and are thus known to be

the strain disgrams of inelastic as well as homogeneous me- | {n

tals. The line, E, which s st first straight and inclined, is,
by that fact, known to be produced by an elsstic material,
while the regularity and smoothness of the succeeding por-
tlon of the curve indicates homogeneousness of structure,

These are respectively those of forged and cast
eopper, and of the beautiful specimen of iron deseribed and
pictured as No. 22 in the article of January 17, B,in Fig,
1, js similar in its genoral character to A and A’. It is the
beginning of the strain diagram of & soft bronze.

Disgrams C and D are so different from the preceding that
the most careless observer notices thelr peculiarities, and can

the distinction, not only between these curves and

A, B, and E, but also between themselves. C riges in & curve
conyex toward the base, turns a sliarp corner at ¢, runs near-
Iy horizontally some distance, and finally pursues s course
which would be seen to be parabolic, could the remainder be
shown. D rises more nearly vertically, but curves slightly
to the left, turns & well marked corner nlso, and then also
runs a little way, almost horizontally, before resuming the
upward movement,

There Is & strong resemblance, and yet an evident differ-
ence bere. The diagrams are those of two well known brands
of iron, good specimens both,

. . Am. Bou. C, K., March, 1§04, ¢ seq, Journal Franklin Ins.,
Aprl, 15id, 4 459 LR,

The striking peeulinrity of ¢, ity reversed curyature, s
supposed to be produced by the existence, in connlderable
‘amount, of the Internal strain of which the effects wero do-
'peribed in the SCieNTII0 Asenioax of April 11, and which
"18 there desorlbed as o luck of homogeneonsnosy ns to sirain,
| Were there not un apprecinble amount of Intornal strain, thin
| portion of the line would present the appearance seon in D
and in E, and wounld be parallel to the elasticity line, £L The
! dogres of this reversed curvature, and the devistion from
parallelism with ¢/, shows how much the metal s affected
by this strain, It is noticenbls that ¢! is evidently wenk.
er than D, which fact is, not improbably, & congequence,
und perhaps o mensure, of the il effect of the observed
fault,

After the piece has been strained to /, and the force.pro-
ducing distortion is first removed and then renewed, pro-
ducing the double line, I, just referred to as the elasticity
line, much of thig internal strain has been relioved by the
mere stretching of fibers, and 221y thus nearly made s straight
line, Itis now algo seen that the latter line indicates more
correctly the real elasticity of the materisl than does the
initial part of the line up to o, whero these internal forces
interfere with elastic propertios, We therefore always de.
termine the elagticity of the materiul by formiog lnes like
{l. Oneof the important discoverles which has followed
these investigations Is that the elasticity of the metal re-
mains the same, quite up to the point at which rupture com-
mences,

The point, ¢, at which the line turns and becomes pretty
nearly horizontal, indicates where the change of form be-
comes considerable with comparatively small accessions of
force, and where the set becomes approximately propertional
to the amount of distortion, and it is called the limit of elne-
ticity. In A, A’, und B, it is not well marked; in E, it is more
readily determined, and, in C, D, F, and @, it is well marked
and is easily determined.

This is generally the point which it is considered most im-
portant to determine. Muny experienced engineers think it
more important to know the resistance at the limit of elas-
ticity than even the ultimate strength of the material. It is
extremely difficult to determine it accurately by the ususl
methodsof test. Here, it is so well shown that, except with
a few hard and, at the same time, very homogeneous ma-
tecials, the most casual inspection of the strain diagram re.
veals it.

No materials should ever be subjected, in permaunent
structures, to stresses nearly appronching this elastic limit.
A factor of safety, with reference to this point, of one
half, that is straining the material to one half its elastic limit
of resistance, is considered good practice.

Passing the elastic limit, the considerable deviation from
the parabolic curve, and the consequent approach to the hori-
zontal, which is observed o plainly in the strain diagrams C
and D, and is less evident in F, and still less in G, shows 2
lack of another kind of homogeneousness, a defect of homo
geneousness in structure. This is produced in irons, like C
und D, by the presence of cinder, which cannot be perfectly
expelled by the puddler, or by the subsequent processes of
squeezing or hammering and rolling, and which produces
the well known appearance of fiber. InE, this cinder has
been so perfectly expelled, and the metal, by thorough and
careful working, has been so purified, that no cinder is indi-
cated, and the fracture, as already illustrated in an earlier
article, shows excellent quality of metal and no fiber,

In the low steels, of which F and G are parts of the
strain disgrams, this same want of homogeneousness occurs,
but usually in a far less degree, in consequence of the ex-
istence of porosityin the ingot. In the rolling mill these
pores are drawn out into very minute lin's or channels of
microscopic dimensions, producing the same effect upon the
mechanical properties of the metal as is produced by the
fiber in iron.

Comparing the several curves, we see that the line, C, is
from a slightly better worked iron than D, although work-
ing cold is probably the cause of the internal strain in C;
that E is almost perfect in both kinds of homogeneousness;
that the Bessemer steel, F, 18 from a more porous ingot
than the higher Siemens-Martin steel, G,

Wae see that the copper and bronze, of which A, A’, and B

are strain disgrams, are apparently perfectly homogeneous
structure as well as free from internal strain.
Comparing the angle made with the vertical by the part of
each curve lying beneath the elastic limit ¢, we find that, in
order of stiffness, they stand: D, F, E, C, and lastly G, B, A',
A. In elastic resistance, the orderis: CF. E, D, C, B, A’ A,
Could we follow the whole extent of each diagram,we should
find this last to be also the order of ultimate resistance to
rupture, Asa general rule, the ultimate strength is pretty
nearly proportional to the resistance at the elastio limit,

Thus, by constructing on paper the curves which will re.
present scourately the results of experiments made in the
ways alrendy described, we obtain strain disgrams from
which we deduco useful information respecting nearly every
valuable property of the materinl, The length of this article
forbids entering upon an explanation of the wethod of deler-
mining the ductility of the material and ita power of resisting
shock, or describing the way in which the action of time, the
effects of tempering, and other interesting subjects have been
investigated,

It will be seen, by Inspecting the figure, that the horizontal
scale s one of degroe, or of elongation; the vortical scale at
the right is one of moments of toralon; and that on the left
is an approximate scale of tension in pounds of stress per
square inch of section on those lines of particles which nre
most strained,

STEVENS INsTITUTE OF TROUNOLOGY,

BOIENTIFIC AND PRACTICAL INFORMATION.

CURIOUS PROFERTY OF TARTARIC ACID,

M. Pasteur, in the course of his lnvestigations, has noted
n ourlous splitting of racemic ncid into two tartaric acids,iden-
tlenl o to thelr composition, but one of which rotates the
plane of polarization to the right,snd the other to the left, M,
Bertholdy hina recently made some Interesting researches into
this subject,with regard to the quantity of hesl evolved. He
find sthat the right acid digsolved in water absorbs 8275, and
the left acld, 8'270 ealorific unity, Racemicncid, on the other
hund, absorbs 5:420 units, The combinstion of this ssme
ncld with two equivalents of water disengnages 6900 ucits,
It results that the solution of this bydrste in water repre
gents a movement of heat equal to the difference of the two
preceding numbers, or 1480 units, Now it is curlous to note
that this last exanctly coincides with the number recontly
found by M. Desains us representing the hest of melting
ice, and hence the odd result may bestated, that if solid wae-
tarie neid were upited with solid water, or ice, there would
be no disengsgement of heat,

TROILITE,

The above name is given to s sulphuret of iron largely
found in meteorites, The majority of mineralogists have
considered the substance as & prolosulphuret of fron, but
such, necording to n note recently presented to the French
Academy of Sciences by M. Daubrée, appears not to be its
true constitution, The proper formuls is said vo be Fe, 8,.
There 18 & variety of mineral known as magnetic pyrites, or
pyrothene, found at Horbach, in Baden,in specimens identical,
both in composition and density, with those which fall from
interplanetary spaces. This conclusion is strengthened by
chemical analysis, as the protosulphurets possess certain
properties which render them readily recognized, Under
the influence, for example, of bisulphate of potash, the py-
rothene gives off sulphuretted bydrogen. This the meteoric
mineral doeg not do.

A FLORAL CHAMELEON,

The French Bishop of Canton has just sent to the Jardin
d' Acelimatation, at Paris, a plant whose flower changes color
three times n day. It is spoken of as another wonderful
evidence of Chinese art in leading Nsture out of her cus-
tomary paths. It appears, however, that it is, if not the
snme, at least not more remarkable than a patural fioral
freak found in Southern Australis, It isa beautiful Sower,
similar to our well known morning glory, with five stresks
of color on its bell-shaped calyx. In the esrly morning the
color streaks are pale blue. Toward noon they turn to a rich
purple tint, which changes to a light pink during the afier-
noon. As the day declines the color fades, disappearing en-
tirely after sunset, when the flower closes and dies.

&
>

How Sea Lions Enjoy Lise.

Charles Nordhoff, in the April number of Harpers’, has
this interesting account of the babits of sea lions:

It is an extraordinary, interesting sight to see the marine
mopsters, many of them bigger than an ox, at play in the
surf, and to watch the superb skill with which they Enow
how to control their own motions when a huge wave seizes
them and seems likely to dash them in pleces against the rocks.
They love to liein the sun upon the bare and warm rocks-
and here they sleep, crowded together, and Jying vpon each
other in inextricable confusion. The bigger the animal, the
greater his ambition appears to be to climb to the highest
summit; and when a huge, slimy beast bas, with infinits
squirming, attained a solitary peak, he does not tire of rais-
ing his sharp-pointed, maggot-like head, and complacently
looking about him. They are a rough set of brutes—rank
bullies, I should eay; for I bave watched them repeatedly,
as a big fellow shouldered his way among his fellows, reared
his huge front to intimidate some lesser seal which had
secured a favorite spot, and, first with howls, and if these did
not suffice, with teeth and main force, expelled the weaker
from his lodgment. The smaller sea lions, at lesst thosa
which have left their mothers, appear to have no rights
which any oneis bound to respect. They get out of the
way with an abject promptness which proves that they live
in terror of the stropger members of the community: but
they do not give up their places without harsh complaints
and piteous groans,

Plastered against the rocks, and with their lithe and appar-
ently boneless shapes conformed tothe rude and sharp an.
gles, they are a wonderful, but not a graceful or pleasing
sight. At alittle distance they look like huge maggots, and
their slow, ungainly motions upon land do not lessen this re-
semblance, Swimming in the ocean, at a distance from the
land, they are inconspicuous objects, as nothing but the head
shows above water, and that only at intervals. But when
the vast surf, which breaks in mountain waves agalnst the
weather side of the Farallones with & force which would in
u single sweep dash to pieces the biggest Indinman—when
such o surf, vehemently and with apparently irresistible
might, 1ifts its tall white head, and with adeadly roarlashes
the rocks half-way to thelr summit—then it is a wagupificent
sight to seo a dozen or half & hundred great sea lions at play
in the very midst and fiercest part of the boiling surge, so
completely muastersof the situstion that they allow them.
solves to be carried within a foot or two of the rooks, and, at
tho last and imminent moment, with an sdroit twist of their

bodies, avold the shock, and, diving, re-appear beyond the
breaker,

WOooD ASIES are stated to-bo an effective romedy for our-
rant worn'n. Dust the bushes in the morning with the dry
nshes, Three applications, thoroughly dons, will be suff.

clent,
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IMPROVED MITERING MACHINE,

The inventor of the device herewith illustrated aims to
supply & machine that not only will cut any desired miter,
but can also be used for cutting gains and rabbets at any
angle, and be used in place of the crosscut saw for light
stuff.,

Fig. 1 gives a perspective view of the machine, and Fig. 2
& gections] view of one of the guides. Upon the table and
upon opposite sides of the saw, are formed two grooves, A,
which receive the sliding bars, B, At C are semicircunlar
plates, which are pivoted at their centors to the bars, B, and
held in position, when adjusted by the hand screws, D. Upon
the curved edge of the plates, C, are formed scales of di-
vision marks, as shown in Fig. 1. Corresponding with these
geales is a mark or line on blocks which are fitted tightly
on the bars, B, though suffi-
clently movable, very acou-
rately to adjust the scales with
the saw. These plates, C, are
connected to the guides, E, by
a sliding hinge, F, which
gerves to longitudinally adjust
the inner end of the guide
closer to or further from the
saw, 82 may be needed, and
also enables the face of the
guides to be set at any desired
angle to the table, as shown
by dotted lines (Fig. 2), for mi-
tering moldings that are not
fastened upon & solid  In the
face of the guides, E, are in-
serted step bars, G, held in
position by the set screws
shown, These bars are longi.
tudinally movable, and serve
to saw pieces to a given length,
by pushing the stud to be
sawn agsinet the hook, H,
formed on one end of said
bars. This hook is made elas-
tic sand will, when pressed up-
on, sink into the groove be-
bind it

The operstion of the ma.
chine will be easily understood
by spy mechanic, and no fur-
ther explanation is, therefore,

Fig.l

noCessaTy.
By baving two of these de-

od on each side of the track, at o suitable distance from the®
draw, switch, or other point, the connection of which the
engine driver must be informed of before proceeding. Be.
tween the tops of these is a stont wire, on which are three
travelers, A, the lower and vertical portions of which serve
for supporta for a line, B. which paeses over pulleys on the
posts, is connected with the switeh lever, and carries at its
free end a counterpoise, C. Secured to the line, B, which
pasaes through and is secured to its vertical arms, is a double
lever, D. Onearm carries a bell, the other extends down and
has a disk shaped end directly over the middle of the track.
When the switch lever is properly adjusted, the counter-
poise is raised, and the lever carried by the rope, B, over to
the left of the track, as indicated by the dotted lines : should,

however, the rails be wrongly placed or left open, the ar-

vices the operator is enabled
to cut a different angle on each
end of a piece of molding, thus
gaving the time of handling
stuff twice. By exchanging
them, the guides are made to
face in the opposite direction, which is found desirable for
many kinds of work. By putting a gaining head in place of
the saw, the machine will do all the range of work in that
line generally required in a shop. Among the other advan

tages claimed for this machine are easy and safe handling,
susceptibility of accurate adjustment on all points, simplici-
ty, durability, and cheapness.

Patented through the Scientific American Patent Agency,
December 9, 1873, by C. Lostscher, 1,288 Jackson street,
Duobuque, Iows, of whom further particulars msy be ob-
tained. Patent for sale on reasonabls terms.

SAFETY BELL SIGNAL FOR RAILWAYS.

At pightand especially in times of dense fog, it may hap-
pen that & train traveling at high epeed may run past a dan-
ger signal before the same s noticed by the engineer; or, in

e

case 10f puavwe are usod, they wny fall (o explode, jand thas
not givea timely warning. In order to render the attraction
of the engincer s maiter of cerlalnty,’ M. Schoppers, in the
Chrondgque de Ulndustrie, suggests the  simple arrangement

ing objects, ns thore is with the violent impact of a steaw

represented in the snnexed engraving. Two posts are erect.

LOETSCHER'S IMITERING MACHINE.

rangement of the connecting lever is such that the counter
weight draws the bell lever into the position shown. Assoon
as & train comes along, s projection on the smoke stack of
the engine strikes the disk arm of the lever and rings the
bell, thus warning the engineer. The usual signals for the
eye, may, of course, be connected to apparatus in the ordi-
DATY mMADNEr,

i e—
Fressure Forging.

At the State Railway Works, Vienna, Austris, two large
hydraulic presses are in use, the largest, with a piston 14 in.
ches in diameter, giving 1,500 tuns pressure, and the second,
with an 18 inch piston, giving 600 tuns pressure. The
pressure in the pumps is600 atmospheres. The piston de-
scends upon the work, and for forging ingots itisarmed with
abammer-like head. If, for instance, an ingot of soft Bessem.
er steel, weighing 2,030 pounds, is placed upon the anvil, and
the piston brought slowly down, it is crowded into the maes
as if it were putty or dough. The piston is then raised, and
the ingot is moved forward for a second squeeze, and soon
until the first half has been reduced in thickness, when it
is turned on edge and the operation repeated. It isthen
turned end for end, and forged until the whole length has
been reduced to the required size, It is cut into masses of
the proper length by a chisel forced through the bar by the
press. There is no noise or jar inthe whole operation,
which requires less time than the ordinary method of
bammering or rolling, while the pressure affects the very
canter of the mase: and there is no distribution of the blow by
the vibration of the foundation of the anvi) and the surround.

hammer. The masses cut from the forged ingots are taken
to a heating furnace and are made nearly white bhot, prepar
atory to the opemtion of pressing. The molds or dies, made
in several parts, if neceseary, are pocurely held together by

bands of wrought lron. A plunger head or follower, called the

hends for locomotiven, twenty-five or thirty can bs ulldoha,.l
dny, The molds are made of cast iron, and are used cold.
The plungers are genorally cast, and duplicates are kept on
band for use in case of broaknge. The process is Also success.
fully applied to forming of boiler heads, steam domes, ote,,
the large plates of Bessemor steel being forced through a
ring, while a great number of spokes for locomotive whesls
are also manufactured in this way,

The total production of pressed forgingn in these works for
nine months was 7,880 pieces, weighing 1,071,200 pounds,

llydroxen"n Metal, 2
M. Dumas has communicated to the French Academy gomo
curlous experiments of MM, Troost and Hautefeuillo on the

hydrates of mercury or combinstions of hydrogen with that
metal. These combinations, it
s paid, €0’ strongly resemble
thoge which constitute the nmal-
gams of mercury, with silver
and other white metals, that it
is hardly possible to doubt that
they are themselves amalgams,
and hence that hydrogen isa
metal, a fact apparently indica.
t:din many other analogies,

CHRISTIE’S RAILROAD
DETACHABLE CLAW BAZ,

The invention represented In
the annexed engraving is anim.
groved railroad bar, provided
with a detachable elaw which is
g0 applied as to cause the entire
strnin to be thrown upon & jog
and shoulder on the polid por-
tion of the implement. The
device, it is stated, will pull
spikes straight out of the tie,
leaving the bolt ready to be im-
mediately driven agein,

The claw piece, the shape of
which is plainly get forth inour
engraving, fits firmly up agaiost
the main portion of the bar, and
is secured by s bolt passing
through.’ It will be noticed that
the bar bas two fiat faces, a jog.
and an under cut, which fit the
corresponding surfaces of the
claw g0 that, as scon as the bolt
is set up, the parts are tightly
united together. The entire
strain comes on the jog and
shoulder and not on the bolt,
which merely serves as a means
of junction.

The trackmen, working on a line of road, may be furnished
with a number of claws, and in case one should bresk a per-
fect one could be quickly substituted, putting the bar again
in working order. The claw is quite cheap:and, sccording
to the inventor, costs about one tenth the price of the ordi.
nary jaw bar. Its appearance from below is shown in Fig.

etamp, Is attached to the plston und descends into the eavity
of the mold. All the parts belog properly adjasted, and the |
inside of the mold and the surfsce of the plunger being :

smeared with thick oll, & block of hot steel is thrown into
the cavity, the plunger desconds and dresses the steel each |
way intoall the angles and receases of the mold. When the |
p}u'n;:cr has reschied the proper depth, the piston is ralsed
and the mold and contents removed from under the prees, A
few blows of a sledgoe liberate the forging, which is thrown |
aside to cool. 1f the work is well done, all the angles are full
and golid, All pleces of the same kind are alike in dimen
slons, and there is no great excess st any partto be cat away
The rapidity with which Intricate forgings are made s one of
the greatest advantages of tho meihod. Of such objects as cross-

2. Woare informed that the device has been in practicsl
use for two years past with excellent sucoons,

Patented July 18, 1871, For farther particulars seo adver.
tisement on another page, or address the lnventor, Mr, David
Christle, Chillicothe, Ohlo,
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THE PYROPHONE,
M., Froderic Knstner, of Paris, haw rocently devised a novel
nnd very remarkablo musical Instrument, whioh, it is wald,
produces astonishing effects 6ven in the midst of the largost
orchestray. It is termed by ita Inventor the pyrophone, and
wo present herewith an engraving of it, taken from Za Na.
ture. 'The origin of the device is due to the curlous discove.
ry mado by M. Kastner in the proporties of sloging flames,
Muny geiontists have ‘studled these Interesting phenomenn,
but the pecullarities of two flamen In conjunc.

India Iubber for Stenm FPlpes,

Ap Indin rubber plates end rings, suys the Journal of the
Fyanklin Instituto, nro now uged almont excluslyely for muk-
Ing connectionn botwoeen steam and other pipes and apparatus
much annoyance Is often experienced by the impossibility of
offecting an alrtight connection. This is obviated entirely
by employing n cement which holds equally well to rubber
and metal or wood,  Buch cement Is prepared by a solution
of shellae in ammaonlia, 1.

279
The Latest British War Ship, the Infloxible,
(From & paper recently read befors the Inatitution of Naval Architects,
by Nathaniel Barnaby, Eaq., Chief Naval Arohiteot of the Ioyal Navy,
This is the ship which the progress of Invention in artil.
lery has finally driven us to resort to. Had the manufasture
of enormous ordnance been stopped when the 35 tun gun
was introduced, we might have been satisfled with the Fary,
with her guns of this nature, and her 14 Inch armor, But
Faclish artillorists were ready to make gunsof twice 85
tuns, and foreign powers were known to be bulld-

tion geem to have escaped thelr notice, As n
ropult of his investigation, M, Kastner finds that
if,in a tube of glags or other suitable material,
two or more isolated flames of proper slze be in-
troduced and located at & point corresponding to
one third the length of the tube, reckonivg from
the base, such flames will vibrate in unison. The
phenomenon continues as long as the flames ro
main separate, but the sound censes the instant
they are brought In contact,

The pyrophone, at first sight, resombles an or-
gan; but instead of being operated by air blown
in, it produces its notes by the singing of the
fiames within the tubes, the quality of the sound,
its piteh, and intensity depending of course on
the dimensions of the latter. The burners from
which the flames emerge are so arranged that the
flames run together, but may be separated instantly
by pressing down a key on an ordinary key board,
saen in front, Tho position of the key in relation
to the sound'ls the same as upon the plano or
organ. According to the law above cited, as
soon as a key is pressed the separated flames, in
the corresponding tube, give forth a note, con-
finuing, a8 in the organ,as long as tho key is held
down.

It is enid thet the music thus produced is ex-
tremely beautiful, and that the gound close re-
sombles, in delicacy and purity, that of the hu-
man voice.

— =
Condensation in Steam Cylindors,

By the use of lead facings to pistonsand cylin-
der lids, a considerable economy in the usge of
steam may be effected. An iron lid and piston
will, other things being equal, condense more
than three times as much steam ns a lead-faced
piston and lid. The thickness of metal heated
and cooled at each stroke is not considerable, and
not far into the metal, a zone of constant tempe-
rature, lower than that of the steam, will be
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found. The distance from this zone to the Inside

of the cylinder will depend on the conducting

power of the metal, and will be about 9 for lead to 12 for
iron. It may be shown that, in any case, the thickness of
the lead facing masy be kept within very moderate limits,
“ther materials may be used for the same purpose, as, for
nstance, tin, the specific beat of which is 0°562, its specific
weight beinga little less than that of iron. Its conducting
power is, however, in excess of that of iron, being as 15 is
to 12. Slate or hard pottery ware might also Le employed,
but on the whole the balance of advantage appears to lie
with lead. —7%e Engineer.

THE STEAM SIREN OR FO0G HORN.
Fog signals, many of which are required at different points
on the Atlanticand Pacific coasts, are of several kinds., Some
are steam whistles, the sound of which is

THE PYROPHONE.

verized gum shellac in ten times its weight of strong am
monia, when a shining mass is obtained, which, in three or
four weeks, will become liguid, without the use of hiot water.
This softens the rubber, and becomes, after volatilizs.
tion of the ammonin, hard and impermesable to gases and
fluids.

e —ew——
Mineral Statistics of Great Britain for 1873,

The London Z¥mes gives the following statistics, showing
the metallic and mineral productions of Great Britain for
1873. The total value of metals mined is $110,800,000; of
minerals, pottery materials, ete., $0,000,000; of coal $531,.
400,000. Total, $051.200,000. The excess of value over
1872 is about £66,400,000, and is due to the influence of the

. il -';

ing ships to recelve such guns.

There could be no question that we conld notal-
low foreign seamen to have guns afloat more pow-
erful than any of our own, however ready we
might have been to allow them to defend them.
selves with thicker armor. Although, therefore, it
was known that the ships in which these guns wers
to ba mounted were to be protected by 22 inches of
srmor, thickness of armor was not made & ruling
feature of the design of the first.class sbip, which
was to mark the next step in advance upon the
Fary—but the first of the ruling conditions was
that she should be able to mount the heaviest
guns which could possibly be made now, and, by
some easy modification in her congtruction hereaf-
ter, guns of twice that weight, when they can be
manufsctured. The other conditions were that
she should have a speed of 14 knots st the nea-
sured mile, and that she should not exceed the di-
mensions and cost of precading ehips. It wasfound
to be possible, in conformity with these conditions,
to protect the hull by 2 feet of armor.

I may describe the Inflexible to yon briefly in the
following manner: Imagine a flosting castle 110
festlong and 75 wide, rising 10 feet ont of the water,
and having above that sgain two round turrets
planted disgonally at its opposite corners. Ima-
gine this castle and its turrets to be heavily plated
with armor, and that each turret has within it two
guns of about 80 tuns each, perhaps in the course
of a few years, guns of twica 80 tuns each. Con-
ceive these guns to be capable of firing &ll four to-
gether at an enemy ahead or on either beam, and
in pairs towards every point of the compass. At.
tached to this rectangular armored castle, but com-
pletely submerged, every part being 6 feet to 7 feet
under water, there is a hull of the ordinary furm
with a powerful ram bow, with twin screws, anda
snbmerged rudder and helm. This compound
structure is the fighting part of the ship. Seawor.
thiness, speed, and shapeliness would be wanting
in such a structure if it had no additions to it;
there is, therefore, an unarmored structure lying
above the submerged ship, snd connected with it, both be-
fore and abaft the armored castle; and as this stracture rises
20 feet out of the water, from stem to stern, without de-
privinz the guns of that command of the borizon already
descrited, aud a8 it moreover renders a fiying deck unneces-
sary, it gets over the objections which have been raised
ngainst the low freeboard and other features in the Devasta-
tion, Thunderer, and Fury. These structures furnish also
most luxurions accommodations for officersand seamen. The
step in advance bas, therefore, been from 14 inch armor to
24 inch; from 35 tun gans to S0 tun guns; from two guns
ahead to four gunsahead; from a hight of 10 feet for work-
ing the anchors to 20 feet; and this is done without an in.
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crease of cost, and with a reduction of nearly 3 feat in draft
of water,

made deeper or louder by being sent through
a trumpet ; but the most effective is proba.
bly the siren. This ingenious machine con-
sists of a long trumpet and a steam boiler,
The zound is produced by the rapid revolu.
tion past each other of two flat disks pierced
with a great number of small holes; a jet
of steam under high pressure is projected
sgaiost the disks, which revolve past each
other more than & thousand times a minute;
as the rows of small holes in the two disks
come opposite each other, the steam vehe-
mently rushes through, and makes the sin.
gular and plercing noise which a siren gives
out. One of these machines, of which we
give an illustration, costs about £3,5600 com-
plete, with its trampet, boller, ete.
Daboll’s trumpet Js worked by an Erles.
son engine, and requires no water for steam.
Congress rightly has great confidence in
the scientific akill and integrity of the
Lighthouse Board. At the last scesion, be-
gides the usual appropriation for the muin.
tesance of the lighthouse system, it gave
the money needed to build forty new light.
bouses and ten steam fog signals. 1f we
ever have & merchant marine of our own
again, our seamen will find the stormy and
rozk-bound coasts of their country well
lighted for them.—FHarper's Magasine.

Propuoriox or Lioatix Sroxes.—When various kinds
of hard stones sre pressed by the workmen (with their hands)
againgt quickly revolving grindstones, the transparent stones
become pervaded throughout with a yellowish-red light, like
that of red hot fron, Opaque stones give s red light, at the
place of contact, with halo aud sparks, Dr. Noggerath thinks
the phesomenon worth studying by pbysicists,

THE STEAM SIREN OR FOG HORN.

combustible element, which has attained exceptiopally high
prices, The quantity of cosl transported by railroads and
canals shows an increase of production of 4,305,617 tuus
over the previous year. The increase of copsumption by
the metallurgic industries is but 6,073 tuns, the smallness of
which is accounted for by the stricter economy practised in
all establishments on account of the high prices. The ex-

ports of fuel amount to 450,505 tuns,

1 eannot attempt to describe the numervus
novel and interesting features of such a de-
sigu, but I may say that no pains bave been
spared to protect ber against under-water
attacks, by the isolstion of the independent
engioes, the subdivision of boiler compart-
ments, and such further subdivisions as
were possible with due regard to proper ia-
cilities for moving about. The result is
that the ship is perfectly and easily work-
able, altbough she is divided into 127 water-
tight compartments. My belief isthat in
the Inflexible we have reached the extreme
limit in thickoess of armor for sea.golng
ships, The temptation is always great to
socure more and wore power by the expen.
diture of ever increasing sums of money,
bat it is my conviction that we shall not, in
apy future ship, go beyoud this expendi-
ture. Some of the ironclads designed ten
or twelve yoars ago cost more than the In.
flexivle will. In the Inflesible provielon
bas been made both offensively and defen.
sively, for au enormous increaso in the pow-
ars of artillery without any incresse in the
cost of the ship.

Iron, publiched in London in the inte-

rest of the metal manufscturers, says:

' American hardware and machinery are

being imported largely into Germany. The bandy sbape,
the new contrivances, und generally good workmanship, are
foatures io thelr maoufacture which fiud many friends in
Germany and io Russla.”" This is no new fact to us, bat it

is tho first time we bave known an Eoglish journal to ac-
knowledge it

BLACK currunt leaf tea is_recomumended for dyspeptics,

—
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THE ENQLISH TELEGRAPHS,
ep———
BY QROROR N, FRESOOIN.
PR

COXNTRUCTION OF THE LINES,

The construction of the English telograph lines ix uniform-
Iy excellent, and reflects great credit upon the Englneering
Stafl, in whose hands it is placed.

The timber used for poles is generally larch troated with

are in an iron recelver and the alr exhausted from
them, after which boiling creosote oil is forced into them by
pressure. This process greatly incronses the durability of
the wood, pine and spruce being thus rendered as lasting ns
cedar. The odorof creosoted poles in some places in snid to be
offensive, but no objection in ralsed against them in England
on this account.

The poles are nover creosoted until they have been stacked
a sufficient length of time to be thoroughly dry.

The cost of creosoting includes u cortain margin for load-
ing into trucks, or on board a ship, which is always stipulated
for when the contracts are made.

It sometimes happens that a parcel of poles are exception-
ally dry, in which case they are given an extrs two pounds
of oll per cuble foot, costing from six pence to elght pence
per pole additional,

When poles are used, which are neither prepared with sul-
phate of copper nor creosote, they are well seasoned, and
then painted, the butt ends being slightly charred from the
bottom to & foot above the ground line, and tarred.

The cross-arms are made of English oak, two inches thick
and twenty-four and thirty-three inches in length, and are
placed alternately on either side of the pole. A twenty.-four
inch cross arm is placed on the frontof the pole a foot from
the top, and thena foot lower down a thirty-three inch cross
arm s placed on the back of the pole, and soon. In some
cases 88 MDY &8 seventecn wires are carried upon a single
line of poles of twenty-five feet in length, and no cross arm
carries more than two wires, except on the double pole lines,
where seven feet cross arms are employed, and four wires
are supported upon each cross arm.

All the poles are provided with earth wires, or contact con-
ductors for carrying the wet weather escape directly to the

earth, instead of permitting it to leak into the neighboring |
wires. mmmm.maxosgnn-uk“!““

iron wire, extending from the top of the pole to the bottom,
aod terminating in a flat coil attached to the foot of the pole,
#0 83 0 expose as large a surface as possible to the earth.
From the thick earth wire, branches, composed of No 10 gal.
vanized iron wire, are carried in saw grooves sunk in the
cross arms, sud soldered to the insulator bolts, The work is
performed at the factory before the cross arms are carried
out on the lie.  The earth wires sometimes project above
the top of the poles, and serve an excellent purpose as ligh'«
ning arresters.

Great care is taken to keep the poles in & rigidly apright
position ; and in addition to placing them well in the ground
and tamping the earth thoroughly around them, they are
well supported with stays made of wire ropesattached to iron
rods, which run into the ground about four feet. Oa straight
lines and slight curves, where exposed to the winds, double
stays are employed,

INSULATORS.

The insulators on the rallway routes are uniformly of the
Varley double cone brown ware pattern, and those upon the
cansls and highways of the single cone white ware, or porce-
lain, The Varley insulator Is regarded as the best, but its
grester cost hias prevented its exclusive use,

THE CONDUCTORS.

The conductors employed upon the English lines are com-
poeed of zinccosted iron wires of Nos. 4, 8, and 11 gage.
The No. 8 gage—0°170 inch dismeter—is the size in general
use: the No. 4 gage—0240 inch dismeter—being employed
upon & few of the long circults between the more important
points, while No. 110125 inch dismeter—is used for short
lines only.

The method formerly followed of allowing the wires to pass
freely through the insulstors, and fastening them ounly at
distances of half & mile, has been abandoned in favor of bind.
ing them st every pole, No. 10 charcoal wire being used for
binding.

JOINTING THE WIRES,

Great care is observed in the jointing of the wires, which is
invariably performed upon the line, no joints by the wire
makers being permitted.  The joint exclusively adopted is
that known ss the Britannia joint,  This s made by slightly
bending the ends of the two wires and placing them side by
side for a distance of three inches, and binding them tightly
together with No, 10 wire, and soldering them thoroughly,
All joints are required to be soldered, whether the wire be ald
or new, galvanized or plain. The leading-in wires at the offices
are insalated with gutta perchs, covered with linen tape and
varnished witha preparation madeof linseed ofl and Btock-
holm tar. These wires are re-tarred from time to time to pre.-
vent decay.

THE OVER HOUSE WIRES.

The over Liouse wires are erected In spans, supported by
fron poles attached o cast tron saddles, which are fitted at
the ridge of the roof. The poles are light and well stayed
by wire ropes. In London, eables containing 50 insulated
wires are suspended by hooks from No, § iron wires, carried
in the manner described above. The conductors in thess ca
bles consistof No. 22 copper wire,

At Newcastle on. Tyne, & strand composed of seven wioel
wires, of No. 16 gage snd 454 yards long, is suspended over
the Tyne, sud supports s cable contalning Sfteen conductors.

| paratively little noise, The engine used steam at 500 1bs. to

Srieutific Mmericm.

The cables rest upon ebonite chairs attached to the rope by
monns of rings placed at distances of 12 feet apart.

The over house wires nre used principally for lines which
are lensod by the Post Offico Department to private firms
or individunls for the transminsion of megsages on thelr own
spocinl business betwoen offices, factories, ete,, nnd which
make & system of nearly 5,000 miles.—Journal of the Tele-

graph.
e

The Ohemicnl Classification of Iron,

M. Frémy, an eminent Fronoh chemint who has recently
been studying farther into the metallurgy of iron and steel,
thinks that it would be of much more advantage to founders
and metallurgiste if commeranl iron, which is still classed
nocording to its physical propertios, should be known with
reforonce to its chomicnl characteristics, that is to say, In
nocordance with the very small quantities of carbon, sulphur,
phosphorus, ote., which it may contain, and which chemical
avalysis would reveal. This chomical classification has for
some time past been In use in Krupp's celebrated foundery,
where, in fact, nothing is left to chance. Chemists conntant.
ly analyze the crude matorials and the fabricated products.
The scientific and industrial element is Intimately connected
with the military. Artillery officers examine the manipula.
tions and follow their every detail. Considerable sums are
dovoted to new experiments, made on the different alloys
which may be suitable for cannon, and of each metal tried
there is compiled s record which indicates its ciemical com.
position, its advantages, and defects.

According to M. Frémy's investigations, it appears that
the best metal for guns is neither iron nor steel, but some
combination of both.

Now Strect Rallway Locomotive.
A trial recently took place on the Manchester, Shefiield,
and Lincolnshire railway, between the Grange Lane and
stations, of & tramway engine, constructed by the
Yorkshire Engine Company, upon L. Perkin's patent sys-
texs, for the Belgian Street Railway Company, Brussels,
The novel features of this engine consist inits not emitting
any smoke or steam into the atmosphere, and making com-

the square inch, and maintained this pressure by natural
draft without any difficulty, The engine is compound, and
a the stesm to the most economical limits, and then
condenses it by means of two air surface condensers placed
one on either side of the machine. The engine can be driven
from either end, all the driving gear being duplicate to ob.
viate the necessity of turntables, The engine accomplished a
speed of fifteen miles per hour, drawing its full Joad up gra-
dients varying from 1 in 200 to 1 in 80.—Jron.

Ballooning Extraordinary,

We recently published & note of Mr. Croce-Spinelli to the
French Academy of Sciences, in which he indicated the belief
that existence could be maintained st very high altitudes by
aeronauts, if they should provide themselves with cylinders
of oxygen, to be breathed in the highly rarefied atmosphere,
M. Spinelli and Sivel have lately demonstrated the truth of
this view by ascending in the KEtoile Polaire, a balloon of
98,840 cubic feet capacity, to the immense eleyation of 25 841
feet without inconvenience, The barometer level descended
117 inches, showing the above altitude, which is higher than
that obtained by Gay Lussac and nearly equal to the point
reached by Glaisher in his famous ascension. The ther.
mometer at minimum marked 7°6" below zero Fah. The
seronauts having taken with them all necessary instruments,
made & number of valuable observations which, we learn
from Les Mondes, will shortly be communicated to the French
Academy.

Raln Can'nonuleo.

Mr. Edward Powers petitions Congress to authorize a
serios of experiments to produce rain by artificial means,
during dry sengons. This, ho pointsout,may be accomplished
by the firing of heavy artillery. In back numbers of the
SorESTIFIC AMERICAX, we have given many specific exam-
ples of rain storms which have followed heavy cannonades,
in conpection with varfous battles, during the late rebellion
and European combats. There is resson to belleve that the
concassions of artillery, when suficlently long continued,
may bave a condensing or sggregating effect upon the aerial
vapors, and so induce the fall of raln, When the national
debt is paid, or specie pnyment resumed, we think it might
be well to burn some public powder as suggested by the
present petitioner. But we move that the experiments be
postponed unti] then.

A Chance for Investors,

The attention of parties desiring to invest in patents In di-
rected to the announcement of Messra, V. A, Hull & Co.,
manufscturers of the Danbary drill chuek, published in our
sdvertising columns., Thix lovention was fully described wnd
illastrated on page 214, Vol XXIX. of the SCIENTIFIC AME-
RICAN, and is s three jawed lathe chuck so construoted that
all the jaws are slmultaneously moved, in radial directions,
by the revolution of a siogle right and left band screw. The
action is direct and positive, and, it Is claimed, canuot clog,
pet, or in anywise got out of order,

We are informed that, since the placing of the article upon
the market, )t hiss met with a ready sale, and has given gon-
ernl satisfaction. The owner, desiring to dispose of the pa-
tent in order to devoto his offorts to & more important en-
terprize, offors the same at quite a moderate price. Judging
from the representations of the manufacturers, we presume
that any one, baving the requisite capital,will find the Invest.

[MAy 2, 1874.

Tax 8r. Lovis Brapor, —<The Iron work Is now

two woeks in advancs of the contract time. A grand :
hns beon given by the Keystone Bridge Co., contrastors, to
their employees, some 200 in number, st the Grand Central
Hotel, The approaches will now be hastened to completion,
rallrond tracks laid, and exrringo wayn finished as speedily as
possible ; and the indications are that the bridge will be thrown

open to public trafficat a much enrlier day than was antiel.
pated. 3

Becent Bmerican d Soreign Zatents.

Improved Stone Pavemont,
Androns Elchenberg, Columbus, Ollo,~This Invention s AN improve.
OBt In stone road beds, and corsiate in arranging sn upper vertioal layer
with & horizontal Iayer of flat stones, Both break Joints to Insure & Rrestor
dogree of stabllity of the Individoal ploces tn thelr normsl position, Hand
or gravol (s used to 011 the Interstioss,
Improved Belt Shiftor.

Harrison W, Curtis, Philadelphia, Pa., assignor to Joseph L. Ferrell, same
piace.~This invention conslsts of an arrangement of the idie pulloys used
for turniog a driviog belt out of a right line for & belt shifter by !
{hem on s awinging frame {n & llne cutting the center of the nogle between
the two lines o which the belt runs,

Improved Grain Tally.
Gecrge P. Fitts, Jacksonville, Oregon.—A carriage moves forward snd
backward on gulde rails between stop plus. A measure I retatned In posi-
Hon on the earriage by peg, and pleced ander the spout of the
maching, passing under crows bars for equalizing the grain in the same,
The attendant moves the carriage fo one direction, when one messure 8
filled, nnd emptios the same while the other messure s flled from the
*pont. Hethen moves the carriage back, takivg off the second messurs
when full, and repeats this operation, s registering deviee keeping a cor-
rect tally of the grain measured oft, forming thus a very convenlent self.
scting spparatus for counting the number of messures,
Improved Thill Coupling.
J. Russell Little, Jamalcs Flalns, Mass, —~This 1s an improved coupling
for conoecting thills or & pole with the axie of a carrisge. A retalper,
which Is & emall bar of tron, the ends of which work o siots formed In the
yoke of an axle clip, when pushed Iato the forward ends of its slots, comes
#0 far over the hook bead of the thlil trop &8 10 prevent the sald thill fron
from belug ralsed from the bolt. The retaluner In held forward by s spring,
which will allow It to be pushed back when it {s desired 1o attsch or detach
the thills or pole.
Improved Bobbin Winder for Sewlng Machines,
Moses Cook nud Moses G, Cook, Ashield, Mass.—~This Invention consista
of a traverse mechantsm for a bobbla winder for sewing machines, in which
& drum with u reversiog cam groove for working the traversing guide for-
ward and back along the spool has the necessary slow motion fmparted to 1t
by a pawland a friction griping strap. The pawl is worked by an scoenteie
on the bobbing turning shaft, which recelves motion from the sewing ma-
chine wheol by & friction wheel. An sdjusting screw regulates the extent
of the pawl's movements 50 as to turn the drum fast or siow, according to
the size of the thresds, and the drom bas s friction strap snd spring for
boldiog it whea released by the griping spring. The bobbin bas & spring
on {ta spindle for fastening the thread to It at the beginning. The spool
holder has & tension spring to regulate the unwinding of the thresd
from 1t

Improved Combined Gang Plow, Cultivator, and Chepper.

Jonn J. Watrous, West Point, Ga.~This Invention has for its object to
furnish an fmproved mschine which may be readily adjusted for breaking
up and bedding land, and for culttyating and chopping the crop. By sult-
able construction no tongue 1a required, which enables the machine to be
turned in a very small space, and the chopper Is operated by its advance,
The choppiog hoes may be conventently adjusted to work deeper or sbal.
lower i the ground, as may be destred. The chopper may be sasily ralsed
from the ground, and thus preventied from working, and, when not required
for use, may be detached. Tue plows may be sdjusted to work stallower
or deeper In the ground. Any destred number of plow beams may be used
according to the kind of work to be done. Sultadble comstruction also
allows the rear ends of the plow beams to have a free vertical movement,

Improved Pitman,

George L. Jones, Vanville, Wis.—This tuvention consists in & plimen
haviog & side-notched eye at each end. and & collar bushing combined with
8 pin secured at both ends by & nut. By this construction, s washer and
the cye of the pitman can be forced farther upon the plns Lo take up the
wear, by screwiog up the nut,

Improved Muachine for Making Animal Shoes.

Willism Hamilton, Fallsburg, assignor to James L. Lamoree, Grabhamville,
N. Y.~This Iavention consists of an anvil, trip hammer, and two side ham-
mers, for hammering the shoe on the sides and edges. The anvil Is flat on
the top, and the hammer has & face which (s the same form In outline ss
that of one side of the shoe to be made, but wider, 5o 84 Lo Insure the ham-
meriog of the upper side of (he blank over all its surfsce, The hammer la
also beveled or Ioclined (o vary the thickness of the shoe and produce the
requisite shape for the top, One of the side hammers (s shaped In respect
of the contour of 1ts face to correspond with the required shape for the
outer edge of the shoe ; the other 1 shaped Lo correspoud with tho loner
edge, and both rest on the face of the anvil, and work toward and from
each other to hammer the edges of the blank. These hammers perform
thelr operation while the trip hammer {8 ralsed. and then move oat of the
way when the trip hammer falls, to give the necessary space for It between
them which Is required by the greater width of the hammer than that of
the blank. The alde hammors are operated by the helve of the trip hammer,
ono belng connected direotly to an arm projecting from 1ts axis by & rod or
shaok, 8o A to be thrown forward when the bammer rises, and the other
eing conuected to the same arm by & stmilar rod, and as (aterveniog rock
lever, by which It is moved toward the other side hammer by the same ope-
ailon of the tip hammer, A Dar is arranged on the trip hammer helve, 10
be acted on by the tappet wheo! for ralsing the bammer, whioh safd bar 1s
Jolnted to the shank, and arrenged to awing out of the path of the tappets
to throw tho hammer ont of gear, aad Into thelr path to put it (o gear
again.

Improved: Adjustable Cutch for Latches.

Gearge W, Burr, East Line, N. Y.~This Invention is san improvement in
the class of catches for door and gate latches, which are made vertioally
adjustablo 1o sccommodato the varlous poritions the door or gate may
satume in consequence of shrinkage, swelllngs, or other oause. The Inven.
tion conalstsin combining & T-ahapod catoh with a slotted holder or guard
plate, which lasecured 1o the gate post by scrows, s0 that by means thereof
the calch may be clamped and held by friction st any desired polnt,

Improved Corn Plow.

Jerowlab K, Trout, Kingwood, assignor 1o himself and Issac 8, Cramer,
Sergoantavilie, N.J.~Theahovel standard s made In two parts and jointed
to allow an outward lateral wovement Lo the Jower part, with & spilag on
the outside and wlover on the Inslde, The draft bars, which are attached
10 the frame and ran along through slots tn the plow stocks, are connected
W the stoek by wooden pins, which are prepared, in respect of thelr
Mrengih, 5o a8 Lo broak readily If the plows sncountor too groat resistance,
The stocks are plvoted to the framo, 50 axto swing back [ case the pics
broak

Improved loe Machine.

Thomas F. Potorson, Macon, Gs.~This Invention constats of & boler,
condensing coll and coollng tank, recelver, freezlug ooll and tapk, and
pumps, all combined and srranged so that the ammoniscal gas oxpelied
from the boller by heat s compressad and condensed 1o the condensing
coll, and then, after passing through the recelver, is Jet into the frecsing

€011, %0 a4 0 expand thereln and freese the water In the tank by takisg wp
\he heat from It, 1t 1s then pumped directly Into the boller sgalu for re

ment highly profitable,

peating the process, aud takes with It the hoat obtalned in the frecser, A
Shus utilions 10 lustend of wasllng 1\,
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Tmproved Tube Woeldlng Muohine,

Joweph R. Lemon, Champatgn, 11, assignor to himself and T, G, Lans-
den, same place.~There (s an anvil die and a hammer die for hammering
down and reducing the end of the tube to be fnworted! tn the plece to be
welded on, or for recelying the forrale on the ond to be ftted tn the tube.
The anyvil die has a part of It concave faco made on s ofrelo enough
larger to equal the thickness of the metal of which the tube {8 made, ¥o
that the mandrel on which the tube ts to bo bammered, belog entered In
the end to be reducod, will hold the tubo, Whoen hammered by the die, It
WIIL rest thereon, ¥0 as 1o be sultably contraoted and reduced, and not
strotohed or drawn out Inrger, an {t would be If hammered on the mandrel
alono. A shoulder on the under part of the anvil (e forms the gngo for
longth, The anvil die and hammaer die for wolding the tubes togethior nre
concave like the othors, but of unlform slze and shape from end to end,
oxcopt u littlo convexity in the form of the hammaor die, and the anyil dis
18 of vonslderably greater longth than the hammor die, to ayold nngulng
Indentutions In the surface of the tube. They also have s mandrel, The
tubes aro prosentod from the right hand sldes, and held by the other end in
the hand of the sttendant, to be turned and ahifted about, us required,

Improved Watohmaker's Tray,

Lyman B, Milllken, Saco, Me.—The objeat of this Invention Is to furnish
for the vae of watchmakers a convenlont and handy tray, which enables
the workman to take down n wateh movement and Keep the difterent
Wheels, each with {ts corresponding bridgo, plos, and serows, soparate, so
that there Is afterward no trouble or delay in putting the moyement toge
ther, Thoinvention conststs of n coneaved tray of aultable shape provided
With & series of concave (ndentations, aod s centeal ralsed part with simi.
lar concavity, on which the plate Is placod at different stages of the work,
while the detacted parts are arranged separatoly around the sauie,

Tmproved Seod Planter,

Stmeon Smith, Jr., Newburgh,Tenn,~This invention consists in the coms
bination, with a hopper and seod disk, of & beam haviog w reeoss 0lled
with compressible material bobind & spring, to Keep the spuce full to ex-
cludo the gratn,and sllow the spring to work forward und back, to sllow
the graln to pass under the pad frooly, and prevent any catehlng and gut
ting or breaking of the grain,

Improved Die for Forging Hammers.

James R. Lindsay, Chioago, HlL<This tnvention conalsts fo a dovioe for
cutting metal formed of two cutter bars connected by straps to & hand
lever, and the cutters 5o shuped that bolts nud rods of varylog slze, shape
snd configuration may be out with equul facility.

Tmproved Knob Latoh,

‘Walter Varah, Now Haven, Conn,~A millod hosd being turned, n sleoyve
(by ita spiralslot, in whioh Is & pin) moves another sleeve Inwardly or out-
wardly, thus throwing s stud Into or out of the noteh of hub. Thus the
spindle may be connected with or disconnected from the hub that operates
the bolt.

Improved Game Bonrd,

Jacob Darfog Spang, Dayton, O.—~This Is a toy race track upon which
quite ap amusing game may be played, serving, according to the inventor,
to {llustrate, on & small seale, the spirit and exeltement of the turf, The
race field track or platform is fncllned whenin use and surrounded by a
wimic fence or enclosure. Therols s starting station In which reprosenta-
tive horsos or balls are placed, the hordes or balls belog severally marked,
and the number belng optional. A bottom hinged gate (s held scross the
outlot by cords which pass through holesin the platformor traok. Assoon
A8 this gote 1a depressed the balls will pass out, They will firat encoanter
posts, arranged 1o tranaverse rows, the individual posts of two rows not
belng opposite or 10 alignment, but each one occupying & median position
betweon the two nearest posts of the opposite row. The balls will be re-
tarded more or leas by the posts, as well as diverted from thelr course, but
will all come to the cross hurdle, which Is inclined on the face that s
opposite to the starting station. They next will move over this and pass
through the thres rows of posts to and over a second hurdle. In passing
through the next section of the race course, two transverse rows of sta-
bles or stops will be met by some of the balls, which will be caught and
stopped, while others will escape, though interrupted by another inter-
mediste cross row of posts. They will now pass oyer another hurdie and
more stops and finally resch the gonl. Those wbich succeed in reacbing
the goal will not, however, arrive simult ly, but {yely, thus
enabling the one arriviog first to be accounted the winner and to score
the highest number or count in the game, while others are allowed a cornt
sccording to thelr relative time of arrival.

Improved Gas Stove.

Charles Witteck and William G. Stelnmetz, New York city.—The base
part of the stove contains four burners, and the draft passages are ar-
ranged sbove the same. The burner nearest the supply pipe produces the
mata draft through the passages, and s, therefore, allowed to bura contin.
ually with a full supgly of gas, while the supply of the other barners s

bys sultable stopcock. A hor 1 partition plate separates
the lower part of the base from the upper part, which forms with the top
plate the combustion chamber. The partition is vertically adjustablein
slots. The admission of alr to the combustion chamber is sccomplished
through the perforations slong the upper part of the base. The quan-
tity of air required for the full combustion of the gas s regulated by
the higher or lower position of the partition by which the slots are par-
tially opesed or closed. The burners connect with the combustion cham-
ber by pipes which open Into metallic extension burners which extend
slong the side walls of the bsse. The air slots are provided with narrow
slots, through which the bloe heating flames of the gas lssue. A large
afr hole 1s arranged o the base for the sdmisafon of & stronger current
10 the larger casing of the main burner.

Jmproved Ear Tube.

Henry B. Auchincloss, New York clty.—This Invention consists of &
tube arranged in sy seat of s hall, church, or similar public butlding,
and baving s funnel-shaped mouth, easily adjusfable to sult the hight of
the ear of the user. The lower end of the tube {s designed to pass down
throogh the seat, and be connected with 8 tin tube passing beneath the
seats or floor, and psesing up near the spesker's desk, where it should
terminste in & funnel-shaped mouth.

Ymproved Cam Slide for Sewing Muachines,

Andrew Alrd and Willlam Randel, Troy, . Y.—This invention consists
of s block of steel or other material on the end of the needie arm which
works in the cam groove, 80 copstructed s to slide In the groove ssa
substitute for the roller commonly used. The block i divided into two
separate pleces, whose exterior faces are shaped 0 a8 to allow them to
slide freely along the varying angles of the cawm, and the Interfor faces are
mede to permivan independeat osclllating motion of each parton the stud
of the arm. The invention slso conslsts of s spring between the blocks to
Keop them spart to take up the slack that may occur by wear, and cause
them to 81l the groove at all tmes.

Improved Lup‘; %

Bernard Milwsukee, Wis—This invention 1s & Kerosens or petro.
leum hlw,h:.vl‘:.tl welighted sheet metal base, converging, and provided
with & flange haviog 8 polygousl periphery suspended above the plane,
which supports the base of the lamp. This prevents the effect of an over-
turn by cstching upon the table or other subjacent artfcle. just after the
center of gravity has passed beyond the base. A rebound 1s crested that
throws the lamp back, and csuses {4 to regslo (s equilibrium, or affords
the porson who has cansed the acclident sime Lo selze 1t before damage Is
done.

Improved Hoof Trimmer.

David Booker and Cornelius N, Tosh, Palmyra, 111.—This Is an tmproved
Boof trimmer, by which the horse’s hoof may be neatly pared on the flat
part, clianed from the dirt, and trimmed st the outer edge, 80 that the
hoof Is quickly and fally fitted to the shoe. It consists of a main cutting
Kkoiie at the end of & stroug bar, with handle end. The Kulfe 1s curved out-
wardly t0 8 polnt,and serves with its end for paring snd cleanlng the hoof,
‘while the lower part (s used, o conpection with & second smaller curved
kuife, which 1s pivoted to the larger, and operated by pivoted connecting
1008 pd hand lever, Mke sbears, for trimuiog the hoof,

et e e

Seientific gmniin :

Improved Spring Mhank for HBoots and Shooes.

Emil Briner, Now York cily,—This s an {mproved spring shank, which
18 not only stronger at the polut of greatest atrain, aond more flexible at
o foro onds, but which may also be adjusted to yarfous degroes of olas
tolty, as required. Two spring ahanks, of ¢qual length and strength, are
sproad at the front ends, sod aro sonneoted by a central pivot. Holes are
proyided at the heel ends for attaching thet to the heel and adjustiong
thelr front ¢nds without weakenling the heel part,

ITmprovea FPlow.

Kaward Walter, Salisbury, Mo.~The uppor part of the standard 1s bifur-
gnted, the maln arm belng pivoted to the beam, while the curved backward
oxtending arto passes up through the beam, and 18 held thereon by means
of a nut and washor, Tho beam (s ralaed or lowered as the nut is turned,
and thoreby the share olovated or depressed accordingly. The (nereased
straln which the bosm has to bear theroby Is mot by & motallie strengthen-
Ing rod, which s pivoted to the main arm of the standard, and extends
bolow the beam,

Improved Bag Holdor,

Erasmus D, Hix, Payne's Depot, Ky, ~Thia Ian bug holder for flling wheat,
oorn, and othor coroals Into sacks In the grausry ;and it conslats of a strong
supporting standard, (n which slfdes adjustubly the end of the curved #teel
arms whioh sproad sldewise, and are bent at thelr front extremities, under
sultable sngles, Into a connecting spring hoop, over which the hem of the
bag 18 attuohed, and Armly secured by polnted hooksat the front end of the
hoop,

Tmproved Organ Couplor,

Charles W, Foaslor, Adeline, 111, assignor to himuelf and Ohiristion Foss-
lor, samo place.~This improved organ coupling covice conslsts of apivoted
platform,to whiloh the coupiing arms sre attached, bont (n such shape that,
an throwing the platform up, the keys will come In contact with the arms
whon depressed, snd thereby couple the corresponding pins to those origl-
nally dopressed by the keys,

Tmproved Grading Apparatus.

Ol Mutson, Moline, I, =Thists an fmproved apparatus for moving earth
from one pluce Lo suother, in geading rouds, lawos, oto, The driving shaft
rovolyes In beariogs (o a frame staked to the ground, und 14 connected by
bovol goaring with o pulley sround which pasves an ondless chain. The
ohain also passes around n grooved pulley, piveted to one end of an arm,
the otherend of which has o hole formed through It to allow It to be placed
upons post, The othor part of the obuin (s held out of the way by passing
around s grooved pulloy, plvoted to the end of s bar, upon the outer end of
which (s formod & hook or oye to enable the end of & rope to be conve-
nlently attached to 1t, The ropo passos over & pulley pivoted to a bow,
which (s passed over the ond of a serew post, The line isheld (uplace upon
tho pulley by & line holder, which conaists of u wing pivoted in the fork of
o plate,in such & way that the edges of sald wing may shut down sgainst
tho arms of the plate, and thus hold the sald line. The line holder thus
holds the endless chatn in place, and enables any alack to boe convenfently
taken up, Scrapers,made of a singlo plate of fron,are provided with holes
to recelve wooden handles, and with ears to recelve the draft chain,which
fs conneoted with the endless chaln, The scrapers may be flled aud emp-
tod at any roquired points of the circult of the ondless chaln, and the posl-
tion of the sald chain may be readily shifted by moviog the sorew posts
from one place to another,

Improved Appnratus for Feeding Stenm Boilers with Alr.

Martin E, Bollinger, Littlestown, Pa,—An alr pipe leads directly from
the feed pump to the boller through a heating coll surrounding the fire, to
be used when a steam heator cannot be used, as on locomotive engines.
This, with tho air feed pipe, Is provided with a check valve and stopcock,
to let off the prossure for s short time when starting. The steam pipe
enters the steam dome abovo the wator line, The pipo for the eirculation
of the water is tappod into the boller ahell, near the smoke stack, below
the water lovel, and Into It agaln at the front above the water level.

Improved Variable Exhaust Valve.

David H. Seamon, New London, Conn.—The valye 18 In the form of &
hollow truncated cone reversed, and Is seated on the apper end of a tabe.
Gulde rods, rigidly connected with the valye by means of arms, pass
through ears of the tube, and are ed witha feircle on the end
of alever which extends back to the engine room, 50 that the valve may
be operated by the engineer or fireman, as occaslon may require. For pro-
ducing what {5 known as & “sharp” exhaust of steam into the chimney,
the valve is kept closed, 50 that all the steam passes through the valve.
For a less sharp exhaust, the valyveisraised so as tomake an annular open
Ing between It and the seat. By ralsingthe valve In this manner,the apou-
lar opening is graduated o size Lo suit the exigencies of thecase, the lever
beling arranged 50 that the valve msy be set and held In any desired pos!-
tion.

Improved Seal Lock.

Daniel T. Casement, Palnesville, O., at present reslding st the Fifth
Avenue Hotel, New York clty.—Thls invention 1 in ting a
push pin and seal punch by a rock lever, 50 that, when the former Is forced
in to disengage the hasp, the other will be thrust out through the seal;
also In constructing the end of the hasp with s notch of pecullar form,
corresponding to that of one end of the locking bolt. The fastenlog i
sttached to the door by means of & screw bolt, and has & lip fitting over
the open end of the card-holding frame. The bolt passes througn & slot
{n the sliding hasp. The frame for confining the seal Is provided with
rough and jsgged notches and peints to mske it impossible to cut out the
card and then fit (o another. A glass seal may be used as well as the paper
card, if preferred, and, when used, the seal punch may be dispensed with,
a5 the glass will have to be broken to work the push pln; and when the
lock 1s sajusted for the use of the swinging hasp, the mouth will be sulta-
bly arranged for allowing the broken pleces of glass to fall out.

Improved Device for Checking Horses.

Edwin R. Ray,Columbus, Ky.—Two bridle check rein pulleys snda pulley
for s hand rein are made In one plece, having through their center a shaft,
The ends of theshafts are made fast to the hames, reaching from one side
to the other, with the pulleys revolving thereon. The check reins of the
bridle are attached, Io apy suitable manner, to the first pulleys. To the
other pulley & hand strap or rein is attached, and 1s wound around it. The
difference in the diameter of the bridle and strap pulleys gives the driver
a purchase on the bit, which controls the horse.

Jmproved Machine for Upsetting Tyres.

Mathiss Schon, Englishtown, N. J.—~TIhis Is » machine for upsetting or
shortening wagon tyre or iron bars of other descriptions that may be ope-
rated by one man. A stand has on eagh alde a bar. These bars support a
stationary hesd and gulde a hioged head. The statlionary head is also
attached to the edge of the stand. These heads are placed crosswlise of
the bars, cach having & fiange, agalost which the adjusting blocks are
placed. Gripe Jaws, one on each of the hoads, have levers, aud are con-
nected by the joluted bar which s attached to anoperating Jaw. By work-
lug the latter, power is applied te one of the gripe jaws which first strikes
tho tyre, when the other Jaws sro also caused to gripe the tyre. The tyre
(s 1o & heated state, between the Lwojaws,nnd (s Armiy held, so that it can
nave no longitudinal motion, by the operator, while, with his left hand, he
grasps & cam lever, and forces the movable Jaw and head toward the other
Jaw. This movement causes the Jolnted bar to turn outward on 1t hinge
and upsets the tyre, The anvil Is fastened between the two bars, and the
tyre rests thereon. In case It bends upward, it may be forced down with a
hammer,

Improved Door Bell.

David Mosman, West Meriden, Conn.—A gong Is sorewed upon the end of
s standard attachoed to the door. The standard (s made with an offset,
and 1o Its angle 1& pivoted the hammer, The short arm of the hammer
projects down (0to a slot In the shank of the standard, sand to its end is
pivoted a rod which passos out through the door and has a knob. Upon
the luner part of the rod I & nut, whioh strikes sgainst the base of the
bracket to lmit the movement of the rod, and thos reguiste the force
with which the hammer strikes the gong. A washor prevents the satd nut
from belug turned upon the rod, sud thus moved out of place by the con.

cussion.
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fmproved Guto,
Goorge O, Crumn, Bare's Storo, I1L—This Invention consists In & novel and
very Mmpls mode of opening & gate from the back of & horse or the in-
wide of & vehlcle without alighting or indeed any personal inconvenionce .

Improved Carrloge Cortoin Fastenlog,

John Bannibr and Dantel H, Bhodes, Hempatead, X, ¥.—This fuvention
w i fastening for oarriugo curtains whicti will hold securely, and {s not
lable to become necldontally unfastenod, Hmall wlotted motallic plstes
are attactied to the curtain at sultable polnts on the sides and botiom.
‘I'nese slip over buttons which are pivoted to the frame, The Jatterhas s
concave outer edge Into which the inner rounded edges of the buttons At,
#0 ANLO press the curtaln down In (ts piace, Hecuring the buttonafter the
slotted plate fn slipped over It, holds the curtaln securely.

Improved Unlversal Jolnt,

Hiram Pitetier, ¥ond du Lag, Wis~This luvention relates to spparatus
used for conyeylng power aud motion by mesns of rods from the motor
to the machinery driven; and It consists in & universal joint formed of &
cup plece and & head ploce, with Intervening rollers. The outer onds of
the rollers are made confeal, to prevent undue friction. The rollers re-
volve Independently of ench other ss they aro touched by the bead, sud
thisallows the two coupling rods to be placed at sn angle with each
other without fucreaning the friction, The purpose for which this jolnt
In more especially deslgned (s for connecting horse powars with thrashiog
machines,

lmproved Veoblcle Wheel,

Benjamin FPearson and Horace W, Pearson, Newburyport, Mass.~The
Joint fs made so far from the middie of the space between two of the spokes
that the ¢nd of oneregmaent will be supported by the spoke, aud by cuttiog
the ends or maxking the jolnt on n bevel, the other spgment (s cansed to act
an the key of an arch on the other segment, and be thus supported, Whils
the JoInt s made bevellng, the bolt Is passed through st & right sngle with
the felly, nod through the center of the bevel Joint, This position of the
bolt prevents lateral movement of the ends, and obviates the necessity of
dowellng the ends togather.

Improved Shoemnker's Shoulder Tool,

William L. Peters, Oxford, Mass,, asslgnor to Charles I, Hawsen, of same
place.~This {nvention consists of & shoulder tool for suoothing sud finfsh-
Ing the edges of the sole and the ball edges of the heel, In which file-cut
faced disks of hurdened steel sre combined with the rubbiog blade, 80 a5 to
scrape, smooth, and fnish the edges at the same tlme the rubber fs nsed,
The disks are adjnstably attached to be shifted sround as they wear dall,
and several disks of different thicknesses are constructed alike, 50 as Lo be
interchangeable for soles of different thicknesses.

Improved Mechanism for Actuating Punches.

Warren Lyon, Mamaroneck, N. Y.—This invention consists in s whee|
provided with radis] notchies In the side of its rim, = lever provided with &
projection upon iis side, Atting Into sald notches, and s Joose collar, In
combination with the gearing by which the machine Is operated. By ope-
rating the lever the wheel is turned in efther direction, which gives motion
to the gearing. The pecullsr construction of the lever and notched wheel
enables the sald lever to be readily shifted at the end of & stroke to obtain
a new purchase, so that immense power may be applied by s series of suc-
ceasive effor!s until the desired eftect has been accomplished, This power,
when applied to s punching press, enables the punch to be readlly foreed
through a bar five eighths {nch thick, oreven thicker.

Improved Operating Mechanism for Hatches.

William 8. Harris, Brooklyn, N.Y.—This invention relstes to the bolsting
and lowering spparatus employed for simultaneous opening and closiog &
serfes of hatch covers by s windlass or other power; and It consiats of the
rope, chaln, rods, or other device employed for connecting the hateh cov-
ers to the power apparatus, extended directly from one cover Lo another,
from the topmost downwsrd, and passing through a notch or eye In them,
of peculiar construction. There s a koot above and below the sovers, Lo
prevent the rope from runoing through the eye without effect, sald knots
belng placed such a distance apart as to allow of such little play of the
rope as may be neoded to each cover. The object is to simplify the
arrangement aod cheapen the cost of such apparatus.

Improved Log Turuer.

Willtam E. Hill, Erte, Pa.—~This {5 an (mproved log turner, which is
applied to the log, and the rolling wotion of the log is produced by the con-
tinuous motion of the spur wheels without tearing or Injuring the same,
while allowiug at the same timne the nmediste [nterruption of the rollicg,
and the placiog In position of the log for sawing; the rolliog mechanism is
then carried back to rest on the supporting frame out of the way of the
saw. Wheels with pivoted spurs are provided for simultaneously ralsing
and rolling the log, which wheels are Keyed fast to a ahaft turnlog in bear-
ings of a shield-like frame, which Incloses the gear wheels and brake
mechanism of the log tarner. The casing, with its spurred wheels, s sup-
ported on a supplementary cushloned frame snd thrown Into gear with the
driving power by sultable lover mechanism, which carries the wheel up
toward the log. The brake Is applled by a yoke with eccentrie, band, and
lever connection to the upper wheel, (ts lever serving the twofold purpose
of operating the brake and forcing the log into exact position for the saw
on the carriage, and throwing the log turner into gear.

Improved Music Leat Turner.

George Sweatt, Lobanon, N. H.~This tovention consists of fogers, for
turning the sheots, provided with a circalar toothed dase, and arrsnged,
oneabove another, on & vertical pivot in a chamber, In or below the musie
board, along which & toothed bar Is made to slide for \hrowiag the fagers,
sald bar baviog a row of teeth for each finger arranged to operate them
successively. There are foot treadles, for sliding the toothed bar forward
snd backward with pulleys, to bo turaed by them, and cords connecting
sald pulloys with the bar to move it by being pressed on them, one treadle
and pulley belng to pull the bar to the right, for turniug the leaves from
right to left,and the other belng to turn them back again, when it way be
required to do »0. The muslc rack 1s adjustadble forward aud backward
relatively 1o the nngers, for turning the leaves, and Is beld up to thew by
spriogs, #0 that the leaves between are always held 1o the proper relation
to the fingers, whother tho beok be thick or thio.

Improved Portable Fence.

James M. Wallls, Bocky Comfort, Mo, —This s an tmproved stay for
fences. Ono brace is set In an (nolined position and extends to the top of
the fence. The fool brace, the lower end of which rests upon the ground,
1s attached to the other brace, near its middle point. To the braces are
atiached vertical bars. When the stays are applied to & rall fence, the toot
brace is attached (o such & poaltion that it may support the bottom ratis of
the fence at the proper distance from the ground. In this case two vertical
bars are used, and tho ends of the ralls of the adjacent panels ars placed
upon each other alternataly, The top rails are placed above the brace first
weationed, & block belng notehed and ftted uto the space between the
brace and vertieal bar for the enda of the top ralls Lo rest upoo.

Improved Dumping Wagon,

Charles Campbell, Cambridge, Wis,.~The hiod part of the bottom s at-
tached to a roller, suspended under the box sides. The front end rests on
& 0ross bar fastened to the box sides, and the roar end is held up by a hook.
The houuds of the hind truck sto (astened to the cross bar. The fore part
of the bottom I attacked 1o another roller suspended unaer the box sides,
and rests at the rear end oo the reach. This reach Is conpected to the oross
bar, 50 4 10 bo detached whean the 10ad 18 1o be discharged to let the hind
end of the fore part of the bottom down, The connection is made by &
staple which passes up through the bar so as o be fastened by & long rod
which slides In from tha side of the wWagon box, so that 1t can readily be put
in aud takeu out,

Improved Apparatus tor Puddiing Iven.
Josoph Davies, Knoxville, Tean.—~This invention conslsts of two pud.
dling tools, oue revolving and the other having a reciprocating motion
within & rolary furnace. 1t Is belloved that, by the rotation of the hearth
1o this manner, the puddling 1ools can be worked by pawer (o o sliuple way |
becauso the lron 18 brought to them by the hearth; aud by using powe ¢

driven tools, the puddior’s labor ts mu b lesseued,
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TN ONarge for Insertion wnder ihe Arad (4 81 @ Line.

Models made to order. H.B.Morris,Ithaca N.Y.

A thor Draughtsman,
gm&%ﬁ‘hﬂ Joyment,
B, L. Johtison, Puiladelphia, Ps.

; Glasses, Lensos,  Prico
LAst Freo, fister. Optician, 48 Nassau 8L, X, V.
The recently discoverod Evorgroen, Fru.

i ng Pitie, For partionlars, address (stamp
enoloned) J. ¥, Lowls, Wyoming, :mnrn; (}.\;o-. l"-l

A Machine i of Band 1ron,
n&ﬁam ..’..&.‘.’?._‘.!'3?.«" b (e Whoelltg Ainge
©o. Hee sdvertisement In thix column.

_Bxi&lpz.‘.’ Croquet hns the Patent Socket
" o— Sorew Machines of dif.

t cheap; also, 8 socond hand Press. Write,
‘z- .‘.‘mm ) u;. niv'n. Lowell, Mass,
LI

ent, a8 Attachment for Bollers. las
ke suveral years, and gaves from 18 o W per
“of fusl, Clroulars, With tostimoninls, sent free,
on IO, MM.Mud.)l'::. o g
Nail Makor's Bead and Faoe Stonos—Bost
n &‘gﬂﬁ\. Prilnoeiphin, s,
w 'g‘o Cat of the Locomotive (which
s now betag publisthied weekiy) in the Hatlroad Gazetto
18, Wil contaly engravings and desoriptions of
Wihistle, Throbtle Valve sod Gestes, and wo-
1o ongrayings, made to a aowle of ) In.to 1 1e., of
wheoled Jocomotive by the Grant Works, Swleeled,
' and Mogul Locomoliye by the Haldwin
% ke, Stigle coples 10 cta, $4 A year; K (or i monthe,
Adidress The Rallroad Gazetie, 71 rondway, New York,
A practieal Machinist, compotent by expe-
rteneo,would travel and sell machinery for somo respon-
sitle company, Addoess B8 Willlsms, Dlughamton,N.Y
dﬁmonl—lo. & J. W, Fonchitwanger, of 66
r 51, have removed to 150 Folton St two doots
above Chureh 8t., New York.
Position Wanted—To Teach Chemistry and
Phiyslos. Salary $1300. Address A, M., Station H, N3,
Farniture Men and others—A noew patont
oonvortible oradle and orth : aleo two alher patents fn a
woold article, The whole or parts will bo sold for s
smull amount in ofther patent, Reoed & Co,, 843 Broad.
way, Now York,

cals, nd Minerals hnported
hrgl: ?.iw. ré&m. No.1%0 Fulton St ..rlomo\md
from 53 Cedar St., New York.

Alarm wanted by N, W. Ader,
wm“ 23

Fan Blast), Portable and Station-
ary. Keystoze Portable Forge Co., Phlladelphla, Pa,

Patent for Sale—The best Burglarproof
Door Lock In tae world. F. Gyss, 18 Greene 8¢, N. Y.

Small turning in metals done to order by
Hendey Brothers, Wolcottville, Conn.

Steam Whistles, Valves, and Cocks, Send
10 Batley, Farrell & Co., Pittsabargh, Pa., for Catalogue,

For Sale—A “Burdict” Bolt heading Ma-
chipe, improved—perfeot order—at alow price, Address
C. E. Hunter, Hinsdale, N, H.

Patent for Sale—Patent Knife, Pen and
Penholder Combined, Has pald, and will pay, large
profils. Address Patentee, Box 143, Hinsdale AN. M.

For Surface Planers, small gize, and for
Box Corner Grooving Machines, send 1o A. Davis, Low-
ell, Maes.

The “Scientific American” Office, New York,
1s ftted with the Minwsture Electric Telcgrapbh. By
tooching little butions on the desks of the mansgers,
wignals are sent 1o persons 1o the various departments
of the establistment. Cheap and effective, Splendid
for shops, oftices, dwelllngs. Works for any dlstance.
Price #5. F.C. Beach & Co., 38 Broadway, New York,
Makers, Send for free tllustrated Catalogue.

The most Perfect Power Hammer—Exclu-
sive Right for sale, or bullt ou Royalty., Particulars of
Samuel Pennock, KEennett Square, Pa.

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

Ste’gtoe, McFarlan & Co,, No. 212 1o 220
West 24 St Cinclanat!, Ohlo, manufacturers of Wood-
working Machinery and Machinlsta® Tools.
circulars.

Steam Boiler and Pipe Covering—Economy,
Safety, and Dursbility. Saves from ten 10 twenty per
cent. Chalmers Spence Compasy, foot East 9th St N.Y.

Pattern Letters and Figures, to put on pat-
terns of castings all sizes. H.W Enight Senoca Falls N.Y.
For best Presses, Dies and Fruit Can Tools,
Bliss & Williums, cor.of Piymouth & Jay, Brooklyn N.Y.
All Fruit-can Tools Ferracate, Bridgeton, N.J.

Brown's Coslyard Quarry & Contractor’s Ap-
paratus for boleting and coaveylog materials by iron
cable, W.D. Andrews & £r0., 414 Water 5L, New York.

For Solid Emery Wheels and Muchinery,
#2804 to the Unlon Stone Co., Boston, Mam., for clroular,

Lathes, Planers, Drills, Milling und Index
Machines, Geo, S, Lincoln & Co,, Harttord, Conn,

For Solid Wronght-iron Beams, etc., see ad-
Yertisement, Address Unlon Iron Mills, Pittaburgh, Pa.,
for Wihograph, ete,

Temples & Oilcans. Draper, Hopedale, Muss,

Hydraulic Presses and Jacks, new and sec-
obd band. E. Lyon, #9 Girand Street, Now York,

Peck’'s Patent Dml. Press. For circulars,
sddiess Milo, Peck & Co., New Haven, Conp

Small Tools and Gear Wheels for Models,
List tree. Goodoow & Wightman, = Coranill, Biston M.

The French Files of Limet & (o, are pro-
pounced saperior to all other brands by all who use
thetm. Doclded excollence and moderate cost have mude
thiese goods popular. Homer ¥oot & Co., Bole Agents
for America, 20 Plstt Stroot, New York,

Mining, Wrecking,
umping, Drainuge, or
""‘“"“&‘c"‘“"’- for saln urprrn‘f.' Eee ldv‘irl‘l-e-
went, Androw's Patent, insidg page.

Two 60 H, P. Tubular Bollers £

7 ers for Sule (Mil.
ler's patent) very low, if applied for soon. Wllll bs: s d
separately or together. Complaty connections snd pump,
Holske Machine Co., ¥ Chiorry Street, Now York,

Lovell’s Family Washing Macl i
85, A perfect success, Warrantod nn luc ’;i.nr'.'. AI;?::
wanted. Address M, N, Lovell, Krte, Pa,

Buy Boult's Paneling, Msulding,
nmn.’luhlnl. Bénd for clroular snd .‘fm,ﬂ'i,lf,'},‘,'{’j
B, C. Mach'y Co,, Battle Creek, Mich,, Box 217,

Wanted—A first class Machine, known
swong Hinge Makers ss s Blitting Machine. Address
Wheellng Hinge Compaoy, Wheellng, W. Ve,

w 'a':mdm—&sm Rights for Sule of

Scod for

Scientific

Prico only three dollars—The Tom Thumb
Electrie Telegraph, A compact working Telograph ap-
paratus, for sonding messages, making magnets, the
electrio Hght, glying alarms, and varfous other purposes.
Can b put 1o operstion by any Iad, Iaclades battery,
key and wires, Neatly packod and sent to all parts of
tha world on receipt of price, ¥, C, Deach & Co,, 268
Broadway,oor, Warren 8t New York,

Engines, Bollers, Pumps, Portable Engines
(new fld Nandy, 1. )M, Bhoarmsn, 45 Cortlandl 8L, N.Y,

Automutio Wire Rope R. R, conveys Coul
Ore, &0, without Treetle Work, No, 6] Broadway, N. Y

A. B, Havens l.lﬁh!n Towns, Faotories, Ho.
teln, and Dwolllngs with Gas, 61 Brondway, New York,

Beat Phitladelphin Oak Belting and Monitor
Atltohed, €, W, Arny, Manufacturer, 801 & 302 Chorry
Bt Philsdelphia, s, Send for olreular,

Rue's * Little Giant” Injoctors, Cheapest
and Nest Botler Pooder 1o the market, W, L, Chase &
Co,, &, 10, 97 Libarty Street, New York,

A Superior Printing Telegraph Instrument
(the Selden Patent ) for private and short lines—~awarded
e Firet Promium (a Bliver Medal) at Cinotunst! Expos
Miton, 1N, for * Peat Telograph Instrument for private
use" s offered for sale by the Mercht's M*f°g and Con.
struction Co., % Nrosd 81, New York, P, 0O, Box %,

Woolen and Cotlon Machinery of every de-

soription tor Bale by Tally & Wilde, 20 Mlatt 88, X. Y,

Dean’s Steam Pumps, for all purposes; En-
winen, Dollers, tron and Wood Working Machinery of
all deseriptions, W, L, Cuase & Co,, 98, 95,07 Liborty
Htroot, Now York,
Partion nending estimates for Machinery
of any Kind, eall on, or address, W, L. Chase & Co.,
i, 95 97 Liberty Btroet, New York,
Dickingon's Paront Shaped Dismond Carbon
Polnts and adjustabls holder for working Stone, dress.
og Emery Wheels, Grindstones, &o., ¢ Nasssust, N Y,
Steam Fire Engines—Philadelphia Hydran-
e Works, Phlladeipnin, Pa.
Bone Mills and Portable Grist Mills,—Send
for Catalogue to Tally & Wilde, 20 Piatt St., New York,
Waterproof Enameled Papers—all colors—
for packing Lard aud other olly substances, Chloride of
Lime, Boda and similar Chemicals, Cartridges, Shoe Lin-
togs, Wranplng Soaps, Smoked or Dried Meats, and De-
slocatod Vogotaliies, Sholf Papors, and all applications
where absorption Ix to be resisted. Bamples on appli-
cation, COromp's Labol Pross, 7 Fulton St., New York.

For descriptive circulars, and terms to
Agentaof new and salvable mechanical novelties,address
fames H. White, Newark, N, J., Manufacturer of Sheet
nod Cast Motal Small Warns

Paragon Gold Quill-Pens—The best in use,
C. M. Fisher & Co,, 10! Fulton Street, New York.
Emerson's Patent Inserted Toothed Saws,
snd Saw Swage. See fonsl advertls t on out-
alde page, Eend Posta) Card for Circular and Price List.
Eme:son, Ford & Co., Beaver Falls, Pa.

Spools, Button Molds, and all small tarned
goods made by H. H. Frary, Jonesville, Vt.

T. D. W. can best adjust the pea of a scale
by experimentiwith s known welight LG owill ind en
explanation of the wire rope and sheave mystery on p.
191, vol. 29.—J. H. will find directions for waterproofing
caryas on p. 122, vol. 27, Varnlsh for chromos Is de-
scribed om p. 154, vol. 27, A solution of gum dextrin 1y
sometimes used on postage stamps —E. H. will ind J1-
rections for galvanizing wrought fron on p. X2, vol, 2,
—K. will find a recipe for fine shoe polish on p. 73, vol.
2. —W.W. P, will ind that marine glue, described on
P. 202, vol. 35, will auswer his purpose.

A_R. B asks: What elements are removed
from the soll by the growth of cabbage? A. Theouter
leaves of perfectly ripe cabbage are composed of albu.
minous substances,1°16 per cent, woody fiber, gum, and
sugar,5°0 per cent, ash, 22 per cent, water, 91'1 per cent,
The heart leaves contain a little more water, anda t.
tle Jess of the other constituents. It removes potash,
lme, phosphoric and sulphuric acids principally from
the sofl. These acids are {n combluation with the varl

ous bases which are absorbed by the growlug plant,

A L C.asks: 1.1f I take a tube of suita-
ble length and dlameter, and on one end pat a double
convex lens of about ¢ Inches focus, and in front of this
end amirror, st the other ead a triangle, s there any
way by which I can project that t:iapgle on to the wmir.
ror, 5o that I may be able to sce It from the outlalde? AL
N7t when arranged In the manner stated, 2, Can you
give meany information 1o relation to the difierent spe-
cies and charscter of the marine vegetation of the Grest
Banks of Newfoundland? A, See the reports of the
exploring expeditions sent out by Eogland and the Uni-
ted Ststes Government, 3. What ie the best theory on
the phys‘cal constitution of the sun? A, The sun 18
supposed to conslst of a central solld or lquid mass,
which ls surrounded by two or more shells or eavelopes,
which consist of the vapors of the various metallicand
other bo dles constituting the sun, and of gases, esp ool
ally hydrogen in u state of {ontense fgaition,

F.T. H.asks: 1, Can I prepare ammonin
arsenitess s reagent ! A Ammonia arsenite, (NHY)P0,A8?
07, is produced, according to Pasteur, when very strong
squecnrammonia s poured upon arsenlous oxide. It
exisis only in contact with ammonla, quickly giving o8
smmonta fn contact with the air, It forms a yellow
precipitate with sflver salts. 2. What degree of heat
can Iobtain o an evaporativg dlah on an oval copper
weter bath overs Bunsen burner? A, Youcannot ob:
taln s heat of over212¢ Fah. lo an ordinary witer bath,
whatever the contalning vessel and the source of heat
moeybe. 8 What aretbe specific gravity, hardness, and
other minernlogieal propertiesof borateof lime? A,
The epeelfic graovily of borate of lime In botween 284
and 2268, Itis sutliciontly hard to seratoh fluate of lime,
orcaleium Nuoride. Ite color Ix white, shadod with
gray or greeh, and sometimes milk white and tranalu.
cent or nearly transparent, Onpo varlety Is gray, white,
and reddisb 1o concentric atripes, Before the blowpipe
Itawellsinto s milk-white mass and then melts into a
transpsrent glass, colorloss, or sometimens pale rose col-
ored. It Iscomposed of ltme, silex, boracle acld, and
water.

J. T.asks: 1, What will dissolve ultrama.
rine to make writing fiujd? A. Ultramarino can be sas.
pended in s mucliaginous lquid, like ordinary mucilage,
for the purpose you mention, 2, Will soluble glass dry
on ap {ron surface exposed to friction? A, We do not
sdvise the application of soluble glsss whore metallio
surfaces rub together, 8 Will a long belt transmit more

power than s short one? A, No.

Americin,

S. B, says: 1. We have a collar hostor,
with threo hot atr plpes heatlog Bve rooms; one of the
pipos rans Into a flue which heals two rooms on the
first Noor and one on the second floor. There are no
dampers (n the hot alr pipes or In the flue. When we
waut all the heat in the two roomws on the st foor, we
close the registers on the othor pipes and tho upper part
of the flue, which leaves o yacuum in thoss pipes and
theflue, 1 think that, (f weo hnd dsmpers In pipes in the
oellar by the hester, and one fn the Aoe right sbove the
regiater on the firat foor, we should got more heat, A.
It is ununl to provide dampers In the hot alr plpes near
tho furnsce (n the cellur;and you would saye some hoat
by baying thom, namely, that portion whioch skoapes
from the pipe not used, by radiation from 11, and by the
roglater in the room pot heated, whioh seldom oF never
olowas tight, 2. Can yon Inform me what the sieing
that plumbers put oo the pipes, preparstory to wiplog
the Jolots, s made of ¥ AL 1L Is propared with lamp-
blsok and glue botled In water, with sometimes a little
lager beer put Into 14,

A B, nnks: What 1s the value of apthno
ny. what Is 1ts use, and where Is 1t mostly found? A,
Alloyw of antimony, with fead and tin, are largely used
fortype metal, An alloy of W0 parts of copper, § of
oo, and s of antimony Is used for sockets tn whioh the
steol ortron pivots of maehinery are at work. The gray
antimony oreIa found fn the Harte mountalnsin Ger
many, and also In Uornwall, Auvergne, Hungary, and
Boruvo. The oxide of sotlmony s found in Algeriannd
insmelted i France, Red antimony, which s s com:
pound of oxide and sulphitde of antimony, Ix found In
Tuseany. Themods of working the oros Is too long to
bo glven hero,

A K. F. asks: Will you give me n recipo
for tuaking a good quick dryer for ofl paint? A, Lin
soed oll § gallon, powdered Htharge 5 10, almmer with
requent stierfng untile pellicle beglos to for, romoye
the scamiand when It has beeoms cold and has setiled,
decant theelear portion. This Is used by house palnt,
ers.

E. L. D, nsks: How can | remove ennmel
from gold without heatlog? Theeuamel Is the blue kind
used for ornnmenting Jewelry. A. The enamel 1o which
you refer, boing a apecios of glaes, can be removed with.
out heat by the netlen of hydrofiuoric acld. Thia Is
mont casliy applied by wettiog the ennmel with suls
phurie acld aad then sprinking over it some finely puls
verizod fluor spar (calolum fluoride), by which moeans
hydrofiuoric aeld Iy set fren and attacks the glans, the
gold not being aflected by elther acid. The sulphnric
scid should be slightly warm, and care taken toauvaold
the fumes and getriog theacids on the haods, an hydro.
fluorie ncld 1s vory corrosive to the skin., Seversl ap-
plications may be necessary. Wash off and dry aftor
eschapplication.

P. H. W.says: To heat water 1 placed a
copper tube fn n coal stove ; the tube (s 131nches doep,
5% Inclhies dlameter, with a ball made on the circle of
same dinmeter. Tt was fillednearly full; and while bholl.
Ing rapidly, [attempted to take {t out, but the steam was
risiog 8o fast that | could not place my hand near to It
Ithen poured a lttle cold water into {t, which cheoked
the steam entirely, so that there was no visiblesteam
arising from (v, I'took It and set {t on acold plate of
fron, where it stood 6 or 8 minutes, then took it by the
ball agaln, holding {t two minutes. There was Lo slgn
of steam arfelug from the water, but ss soon aslat-
tempted to pour it out, the steam burst forth in such
yolume that It was only with the greatesteffort thatl
succecdod In keeplog it from scalding my hapd. Did
the cold water remain on the top, and at s lower tem-
erature, condensing the steam, untll poured off? A, The
exploslon was caused by the power which waterina
quiescent state has of retalning » large amount uf
steam, and setting it free when shaken or suddenly agl-
tated.

F. M. B, says: 1. While on the roof of
1wy house, watehing the chlmuey burntng out, I noticed
s stream of electrical fire or lght passing on to the
polnt of the platinum arrow or westher vane attached
to the lightaing rod and passing off from the opposite
end. 1touched the pelut of the arrow with my hand
and the Jight ceased; on removiog my band, the electri-
cal current was again ostablishied. ! reversed tho arrow
{n direction, putting the polut opposite to the wind;
aguin the light ceased, On letting go of the arrow, the
point turned toward the wind and the electrical light
was resumed again, At the time the wind wasblowing
from southeast, rain and sleet were falling, and the bar-
ometer was low. The following questions arise: Doecs
electricity go with the wind? A. Atmospheric electri-
city lscaused by tLo advancing clouds. 2. No lght.
ning belng scen, was this voltale electricity 7 And if so
why did not the current pass from the arrow o the
lightoing rod, sud thenoe pass to the ground lustead of
passing off from the reverse end of the arrow ? All the
conneotious of the copper rod are goodan: the lower
end isulne feet In the ground, which is moist. The rod
pear to and below the arrow (s costed with soot from
the chimuey: would this prevent the flow of electricity
totho earth ¥ A, It was not voltaic electricity.

J.D. 8, says: [ am informed that there isa
mwethod by which tracings made ou tracing muslin can
be reproduced on prepsred white paper. Ibellove a
negative Is propared directly from the tracingand after.
wards printed on the prepared paper by exposure to the
sun, What solution is used, or how (s the negative ob.
talned 7 A, The drawing is properly mounted In frout
of the camera, and & photograph is taken in the usual
maper, This negative 1« then cmployed tor solar
printing by direct contact with sensitized paper

W.says: In Dr. Hayes'* Open Polar Sea,"”
ho states that he procured sufficlent fresh water for the
crew of hisrchooner by bolling sea water in a gommon
tea Kettle, uslng & cank as a condenser. Is ILs0 cary a
process to purlfy sea water? If so, what Is tho use of
the exponsive apparatus sold (o Europe for this pur
pone? Wo hear of the crows of vearels perishing of
thirst, Surely, if thore fa s stmple process of purlfying
von water, It should be made widely known, A. There
18 no dimoniey fn procuriog water freo from saline mat .
ter in the manner deceribod, But water, so distilled,
Alffers from natural water by contalning no ale and be.

Tog freo from gortain small amonnts of mineral matter,
which make sprivg water lvely snd palatable. T'he
aerntion and Nlteation of distilled water complicate

the apparatus snd render It gxponsive,

G, W. asks: Can wood be petrified, and how
isitdonn? A, Obe method fa: Atter the troe Is felled,
place the root end in a solution of nulphate of copper
and acetate of tron, After remsalniog Tor a fow days,

the wood 1s completely satorated, Another method ta to
place the wood In a vessel from which tho alr s oxhaus
tod { anlphiste of fron or aluw solution s then lot in and

presureapplied, The wood is then partially dry, and
aftorwards 1t I8 treatod with » solution of ohloride of
eatetnm tn the e munner, Or the wood can be e
preguated with wator gluss, und thon treated with an
ueld

C.E, Y, nuks: Cumﬂlﬂlo#h
from the muriate of zine, of can & f
posited on fron or other motal from the m
tlue ? A, The muriate of zine has been ]
WH1d Lo possess no peculiar sdvantags, i

G, O, 1, nayw, in JN. Won
IR sy L B B
oently brought to Uttea and stiown to i sctentl]
of the place, smoang others to Mr, 8. W, Chiudl
Immoedintely sald that 1t way the resalt of ooy

and to convinen the others, e selectod a ploce of ¢
plue, Isld 1L upon o block of tron, aud struek It one
with s nammer, 1Cwasthen plaved fna yieo and 8
down through (he edie  lmmedintely the oompressed
woou bulged out and assumed the shaps (£ now hins, |
oncloso you the piece, Tthink that the orfginel one Gan
Yenccounted for in the ssme manner. The tree elthor
AtPUCK & KLONO O other subwtance fn falliog, and was
thos indented at that spot, or the board has been pre-
paredfor ajoke. A, Mr. Chubbuek hiss certaluly soc
cegded 1o producing an sppoarance stmilar (o that of J,
N W. s baard, and tils explanation fs correct,

8. nuke: How thick is the earth’s surface or
croat? At what depth (o tie earth will it be hot enough
1o fuse a1l known substances? A, It (x ascertsined that
Stadepth of a vary susil proportion of the esrth's di.
amoter, all knowh substances would be 1o & state of fu.
son, Exporfments made st Creuzot, France, led the
survers 1o bultove that, st s dopth of 80 miles, the
would reacl 4,000 ¥ah , more than sufficient to melt
pIstionm, Asto artesian wolls, see . 211, yol, 80,

L, 1 ngks: What ean I use to make o joint
wtoam tight? A, Useo oqual parts of white lead siid red
Tend, and add as mueh bolled Mosesd oll aa 1a required
Lo make a putty.

G. N.—Animnl vaccine virug can be ol
tafned st all times and 1o any quantity feow Fraok P,
Foster, M.D., Dircctor of Vaceine Department, Now
York Dispensary, 187 Conteratreet, Now York city, 1t s
furnished (n three ways : On alfps of quill, costing each

Hre erusts, costing $2 eachi, The first 1s the most handy
o ise. The method of ustng 1t 18 8o ximple that it s
within the power of every one to vaccinste: Dare the
Arm to be vaccioated to the shoulder, and, takiug s large
noedie, seratel the skin two fnolies below the shioulder
I cross Unes until a place the size of 2 threo cont plece
looks watery ; then dip the quill Into warm water for &
feeond, and rub the smaller end upon this spot for a fow
secconds,  Allow the arm to remnin bare for some min -
ntes untll the spot scems dry. Each quiil {s sufejent
for one peraon; but the capiilnry tube contains sumcignt
virne, o a liquid form, to yacclnate ten or twelve per
sons, Itis uecessary to blow the lymph out of the tube
upon a knife blade In micute quantities ata time,and
rub the knife blade upon the Apot propared as before de-
soribed, The crust may be macerated In water and then
applied. Virusis prepared for use lu this way: When
the pustule upon the cow is fall of matter, the small
quills are dipped into it, allowed to dry, and rolled In
tin foll. The capillary tube is sltaply a vory fine gism
tubie, one ond of which {3 dipped Into the matter; the
matter will nearly fill the tube, by what is called capil-
lary nction of thetube. Then the portion of the tube
not filled with matizr (s broken off, tho two ends sealed
up with seallng wax, aod the tude is now resdy for
1 p 1 Vaccine viras from the cow Ia the par-
estand most eficlent known, first, bocstise young and
healtuy hetfers are the only anfmals from which the vi-
rus is taken, and secondly, becsuse (t can always be ob-
talned fresh from the physiclan above mentioned. A
letter, addressed to him enclosing 33 cents or #2, will be
answered by return post by a letter contaln og the quill
or tube.—~S. H, C.MD,

W. H. J. asks: Willa :f.’;h“ draw water
100 feet high, 1f 1t had 150 feet £ A.Xo. Therise of
water wounld be less than Si feet.

M. C. asks: Is there any machinery for
utilizing the power of water, asit 15 ordinarily Jsid on
indwelllng houses? A. Yes. Water cogiues and small
turdine wheels, for driving sewing machines and other
purposcs, are In the market.

E. L. S, asks: 1. Is it possible for gas to
escape from a burner when lighted, unconsumed? A.No.
2, Isittherevolution of our earth which produces the
atmosphere? A, It does not produce the atmosphere,
but causes certaln great movements in the atmosphere,
such as the trade winds,

D. C. 8. asks: Has heating with hot water
been adopted In this country? A. There are seversl
firms io this city who make heating by hot water aspe-
clalty,as also some tn the other principal seaboard eit-
les,and who have put their apparatus In a great masy
bulldicgs, both publicand private. The cxpense, how-
ever, of heating by this method is fully as great as that
of steam.

E. M. B. asks: 1. Whatare the most power-
fully explosive substances or compounds known, that
can be oblalued in large or inexhaustible quantities?
A. Gun cottog, nitro-glycerin, dynawite, and duslis.
One part by welght of gun cotton Is equal in projectilc
power to § parts of gunpowder; 1 part of nitro-glycerin
to Sparts of gunpowder. 2, Which of sald explosives
are the cheapest per unit of explosive power? A, Ni-
tro-glycerin, 8. Which of rald explosives burssorex.
plodes with the least smoke or ashies? A, Gun cotton
should leave no restdue. 4. Isthere any treatise upon
explosiyes that will give meall the Kuown propertios
of the principal explosives? A, See our adverthing
columns torbooksellers® addresses,

G.S. R, H B. G, and others question tha
scenracy of our answer to W, L, N, 1o w(inlch we stated
that Itin not a fact that all matters that form seale (o &
boller loat on the water a8 scum, A, Compounds of
Hme are precipitated from solution in water ss the tem.
porature Increascs, and the carbonate of Mme, belng
Hght, rison to the surface of the water, If there In a
good olroulation In the boller, The sulphate of lme,
which Is heavier, sinks almost mmeodiately aftor precip.
ftation, Noth of theso substancos can be most readily
remoyved by n suriieo blow, sinee thoy are formod more
apldly s the temperature of the water [Horoases.
When the bolier (s not fn use, the partioles of carbonuto
of e vo longor rige Lo the surface, but settle down
upon difforent parts of the boller.

Q). P, H, nsks; How many pounds of nitrate
of ammonia wonld be required to freezo n gallon of wa-
ter? A, Theoretically, nearly £ 1ba, when the tempers
ataro of the water 1s 682 Fah,, but in practice a larger
quantity, owing to the absorption of Leat from the cons
talnlog vessols,

J.G. H, asks: 1. Can sugar be kept liquid
by any chemical process? A, No. 2. How can copylng
Ink bo mwade from common writiug fok? A, Ny the ad-
Altion of s litlosugar. &, Can water colors be wade to
copy, the samo as copylng Ink? A, This osn bo casily

triod,
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Lo says: 1. [ want to make a heat governor
fora kot alr furnace, If [ euclose, In s tube exposed 1o
the hoat, quickstlver, or slmply the alr in the tube,
from which can I get the most expansion OF pressnre (o
not onthedsmper? A, Quicksliver expands the 0 01540
times 1ts volume on being heated from the freesing to
the bolllng point, and air (C0643 tlmes, so that the oxXpan
wlon of alr Iy much greater, 2. Can you suggest s way
by which this pressure may best act on alever? Pure
rabber wonld suswer the purpose It perfectly airtight,
A, Ny moans of an atrtight piston.

M, ngka: I the minoral found with lead ore
sl known Lo minors A8 mundie the same as fron py-
rites? A, Mundlo s the name of copper pyrites among
Euoglisah minors,

CLS, aska: Had eighteen hundred and sov
enty-four foll years of the Christian ora passed on Jan
usry L,A8W? A, Not exsotly, The years as reckoned
by the caloncar do not agree perfectly with those ealeu
Iated on astronomionl dnta,

F. C.C, naks: What can I apply to the back
Of sheet copper o prevent gold sakering, while [ am
electro-gilding the face * It most not come off Into or
tnjure the solution. A. Use s thin coating of varnlah,

E. 8. asks: What s the proper temper for
s magnet, and how mueh of 1t shoold be tempered? A.
1tshould be tempored at as high a degree of heatas
[\ iblo, and the tempor should be drawn toa violet
siraw color,

B.S. 8 aaks: 1, Would a silyer rod used
for an anode (as in the llustration lo yourissue of Jan-
uary 31) be as good for plating s dozen forks or spoons
ax an anode of aheet allvor? A, Some electroplaters
use anodes of ploges or rods of silver, The genoral prae:
tioe 18 to employ sheat sllver; and while the former plan
suawors, the latter I on wOmo Accounts 1o be preferred.
2. How much sllver by wolght is onloulnted to be de-
posited upon & dogen forks, for stugle, donble, and
triplo plato? A. Tablespoons are single plated when
they nroplated with 4 oza, of allver to the gross, doable
platod with 8 ops., and triple plated with 12 ozs, Forks
in proportion, according to size, 3. What book do you
recommond for travellng electroplaters? A. Rose-
lear's ** Galvanoplastie Manipulations ™ 1s & standard
snthority.

@. P. L. asks: Is there any chemical or
other way 1o remove halr from any part of the face
without marring the face or loaviug any lnjurious marks
onlt? A. Hydrosulphate of sodlom can be used, but
oare must bo taken, lest the akin be attacked. Seo Sef-
ence Record for 1814, p. 20,

N. A. M. asks: Can you give me a recipe
for making nitro-glycerin? A, To propare nitro-glycer-
in, Yery strong nitric acld, density 49% to 90 Bawnd, (s
mixed with twice Its welght of concontrated sulphurlc
neld: 6 1be, of this mixture, thorougbly cooled, are
poured Into u glazed earthenware jar, placed In & pan
of cold water, and there ts next added gradually 1
1b. of concentrated and purified glyceriu, having a den-
slty of ut loust 30% to 31° Baumé, care belng taken to
stir constantly, Themixture Is left to stand for some
time, and afterwards poured (nto five or slx tlmes Its
bulk of very cold water to which a rotatory motlon
has been Imparted. Theoltro-glycerin sinks to the bot-
tom as au olly liqatd,

C. 8. D.nsks: I. Where it the largest re-
fracilog telescope In the world, and what s the size of
its object leas? A, Atthe Natlonal Observatory, Wash-
ington, D. C.; dilameter of lens, % inches. 2. I wish to
counect anether boy's home with mine by a telegraph
wire,and (as it is 00t conventent to bave It suspended
from the one house 10 the other) I want toknow If I tar
copper wire and put it under the sidewalk (fastened by
staples), If the tarred wire will answer the same pur
pose as Insulated wire ? And If not, what can I put on
the wire that will? A. Usean ordinsry insulated gutta
percha telegraph wire. 3. I bavea blackboard on which
1t Is difficult to leave any mark. What substance shall 1
put on it to remove that difficulty? A, Pat on the black-
board liquid sold by most stationers.

R. E. W_asks: Is there any way of making
OXygRen gua, chesper than the comumon method of usiug
potash and manganese * Nitrate of soda is much chesp-
er;caanot its oxygen be drives off? A, Nitrate of sods
1s readily decomposed at & red hest,and ylelds oxygen,
whichat firat Istoleradly pure, but becomes contamina-
ted with {acreasing quantities of nitrogen.

A. B asks: Is the white soft matter in the
center of & corn Kk 1 pure ch? A. It iats of

C, W, H, Jr, anks: How can cloth or velvot
Do made to stlek to eastleon? A, Try palnting the tron
with ot] paint, letting 1t dry, and theo attaching the
cloth with glue,

A A, W.oasks: How cnn 1| make bisulphide
of earbion* A, Youean probably buy tlsalphide of oar
bon more cheaply than you esn make 16, as It s now
manufnotured on the large seale, The following apps
Mius, however, may be suolontly simple aud choap
for your purpose: Dore two holes In the top of an fron
DOLLIG, suoh an maroury In tmported o, and into thoss
holos Nx two vopper plpes, one stealght, as on the Ngure

and the other bent, The bent tube 10 connected with
another tube leading to the bottom of a bottle flled
with loe, The (ron boltle s ftted Into the top of o far.
nage, so that about two thirds Is oxposed to the action
of the Name, The furnaces should have ahole In (ts tap
#0 thatthe bottle may Nt snugly tnto It, and the top be
protected trom the fire. ‘The bottle Is Alled two thirds
full of pleces of fresh charcoal; and when hot, u few
fragments of salphur dropped at intervals into the
stralght tabe, which Ia immediately closed with a plug.
The bisulphide of carbon is condenscd in the bottom of
the lce bottle, and slnks 10 toe bottom of the water, It
should afterwards be rectified by carefully distilliiog in
a hot water bath, in contact with chloride ol ealelum,
and condensod as before. Bisulphide of carbonls very
volatile and Inflammable, so that care must be used in
makiog and handllne,

N. H. F, says that J. P., who asked how to
prevent a wooden screw (rom checking, should boll It in
water with a little salt in 1t. It will then noever chook
or erack.

H. G. B, says, to M, B. C,, who asked how to
Increase the rapldity of the drying In his lumber kilo
You need no slr at all, and consequently haye toomuch
already. Alris good for respiration, but was not mede
fora drylug agent, slthough It s well adapted to pre-
vent too rapid dealcoation, And afr-dried lumber hos a
erust of dried wood on the outalde, which retards the
{nternal drylog and prevents the thorough shrinking of
the wood, leaving It Hable to swell or shirink with every
change of the weather. Again,air cannot sesson lum -
ber, which operation Is & chemical chaoge of Its albu.
men, preventing its future shrinkage, swelling, and de-
ecay. Even eggacan be so cosgulated as to keep for 10
yoars, and 1 have some, thus prepared, which are thus
old, ns perfect as ever they wero as, far asdecay Is con-
cernod, It was (and stiil 14) thought that thebest way
of preserving lumber was to extract the aldumen, by
soaking the lumber in water for 6 or 12 months, or by
bolliog or steamiog, These pr kil the lomd
for good work and good finlsh. Theslbumen should be
coagulated and retained inthe pores of the wood, and
1t will Keep out water or damp air as well as if the pores
were filled with shellae or other gum, evidently fitting
the wood for a very superior finish, This operation is
readily sccompiished by the well known means of dry
steam, requiring fewer days for {ts completion than the
soaking and subsequent drylog does months. In fact
it pays well to subjectall Jumber, no matter by what
process it has been seasoned, Lo dry steam, by the use of
which a black walnut treo may be cutin the forest on
Monday morning, and worked (nto furniture by Satur-
day night, and be better fortified sgatnst any tendency

T. A, C. says, in an answer to J. P., whose
query about se ssoning wooden screws Isanswered on
w219, vol, 8 Bore & hole lopgitudioally through the
eenter of the sorow ; 1t will not be spt Lo erack a0 badly
{n seasoning, because then the alr can got to Lhe center
of the wood, the sap cscapes therefromn, the center of
the wood contraots, and the strain oo the outside is les
saned, Of course, the larger the hole, the better for the
sessoniog process; but It shonld not, and need not, be
large enough to materially weaken tho screw. Ifinnd
ditlon, you can boll the serew In water, tha Job will be
bettered ; If bolled In ofl, It willbe complete,

J, H, P.gays: Tell G, C. B, that cracks and
noles 1o east fron kottles can frequently be flled by ce
ment composed of glycerin and ltharge made lnto s
SUT putty. 1t requires § or 4 days to harden, I have
filled holes {n kKettles au lneh or more 1o dlameter with
this coment, and used the kettles for years afterwards,

C, D. 8. says that R, H, F. can test squares
with the dividers by drawlog two circles one within the
olher, (rom the same ceater, of 15 and 12 Inches dlame-
ter respectively; then set the dividers to 0 fuches,
tosert on polat in any part of the outer circle, and wark
the polnt exsotly where & circle (drawn with the divid
ery In thisposition) would Intersect the Inuer cirele;
now draw & straight Mne through the center of the elr
olos and throtugh the polnt marked io toe inner clrele;
and through the ocuter one, another line starting from
the polut where the dividers wero lnserted In the outer
olrole through the center of the circles until the outer
olrole In resched, If this 1a done exsctly, the polnts
whiere those lines lutersect tbe outer clrcle will form
the cormers of & perfect square whose side Is 1181574
Inches, If tho square Is correct, It will fit the square
thos formed and also the Moes in the center, which di-
vido the clrole Into 4 equal parts, sod the angles must
be 80 dograes, This In based on the rule for finding the by
pothenuse of & right angled triangle, thus: 63=86 and 5=
B4, sum 100, the square root of which s 10, This (s some,
times ealled the 6, 8, and 10 rule for squaring bulld-
fnge,

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

D, H. E.~Thls mineral Is compact soapstone.

D, B.~The minoral resembliog gold, which is inclosed
inthe quarts, ls fron pyrites.

J. K.~The crystal is garuet; It is a sflicate of alumi-
naand lron. Tho red stone Is quartz rock, colored by
Httle oxide of fron, The gray one is silex.

E. L. ¥.~Your specimen consists of cublcal crystals
of fron pyrites, Inclosed In gray quartz roek.

I, B, B~Crystals of fron pyrites, Inclosed In talcoss
schist,

L8, B~Your spocimen conslsts of a solld mineral
portion,and of yolatile substances, the latter amount-
Ing to 177 per cent, Glves off water and olls on heat-
lug, The residue left after heating consists of siliceous
gralos, colored with oxide of fron. Contalns s small
smount of soda but no potash. We do not know of any
use for it other than that of soap, and we can assign no
value toit,

O, K. ~Your sample of safety powder for use in pe-
troleam olls conslsts of salts, mostly common salt,
which have been dyed yellow, blue, and red In order to
disgulse the!r true nature. It is worse than vaiuclenm
It does not diminish the explosive nature of the olls,
and should be exposed &8 = frand calculsted to do great
Injury.

R. S, asgs: How can I remove the inside
bark of the cocos-nut, otherwise than by shaviogit ofi ?
—V.V.V.asks : What must I use:to paint show cards
with? The ofl In ordinary paint discolors the card
around the letters. I want somothing that paints very
black, also white and light tints for dark grounds?—G.
S.asks : What s the process of ferrotyplog?—M, B, A.
asks: What 1s the best way of removing tallow and white
lead that has been applied to polished parts of machine.
ry to prevent rust 2—W, H. D. asks: Does powder of a
coarse grain shoot more strongly than one of a fine
graln 7M. F. B. asks: 1. Which will shoot the greater
distance, a breech or a muzzle losdingshot gun? 2, Is

to shrink, swell, warp, or decay, and It will thow a bet
ter finlah.

H. P.says: If W. D. B., who asked as to
glow of ofl from a wick, will lower the wick, when not
lighted, below the top of the wick tube, the ofl will not

pread over the outside of the lamp, which is the case

morethan 50 per cent of staroh. The der In wa-
ter, fat, cellulose, and nitrogenous sudbstances,

K. K.K. asks: By what means can nitrogen
be prepared In large quantities, cheaply, rapidly, and
with stmple apparatus, simllar to a hydrogen gencrator,
850 a8 to be instantly ready? A. By heating nitrite of
ammonia.

F. H. M. asks: Is there any sure way of
riddlog an old house of bedbugs, cockroaches, oto. ?
A. As to bedbugs,if you can locate thelr dwelllng places,
use strong mercurial olutment, soft soap, and oll of tur,
pentine, in equal parts, triturated together, If they are
secreted In the timbers, fomigation by burning sulphur
18 the best method, For cockroaches, make polson wa.
fers of flour, red lead, and sugar, rubbed up with a lit-
tle muellage ; spresd out thin to dry.

W. 8. X, asks: 1. How can I make lard oil
1o stmall quantities? A, Lard oll (s chlefly obtatned an
A secondary product In the manufacture of stearin, It
s purified first by agitation with solphuric acld, and af-
terwards by steaming It or washing it by water. 4, Is
therea pollsh that will sdhere to such articles as o tin
Isutern of which the tin 18 wornoft? 1If so, how s It
made? A. Seo p. 515, vol. 29,

(G, W. W, asks: How can canvas bo pro-
pared for oll palnting? A. The canvas must bestralned
on & frame of thoroughly seasoned wood,s0 as not to
shirink, and o thin ofl dlllog must be put on till the tox-
ture of tho csnvas {a completely hidden. All seams
and projections must be ayolded.

J, A, M, asks: How can I smooth and pol.
{4 & ploee Of rough marble? A. Uso (1) wet sandstons
() & plece of unglazed pottery (also wet), (8) pumliee.
stong, (4) lead Alings aod rouge, (5) a lttle powder of

elnnd tn, rubbed on with a linen rag.

Z. P. B. asks: 1. What is the best substance
with which Lo clesn common snd undressed kid and
dogrkin gloves with, and how is 1t applied? A. Damp
them slightly, streteh thew gently over wooden hands,
and clean them with a sponge dipped In benzole. As
008 #8 they aredry, withdraw the hands, snd suspend
An the air til the smell Las pawsed off. 2, What lsthe
best Lo cleas ivory with? A. Ivory can be bleached by
exposlng It Lo the fumies of burslug sulpbur or to chlor-
1ne gas. [oseswer 10 your other question, consult & cy-
clopwdis of manufsctares,

with some,If not all, olls when the wicks protrude on,
of the tubes.

J.E. D. says, in reply to several correspon.
dents who aak how to gild oyngluo: First I see that the
glans is freefrom dirt and grease; then with my tongue,
1ick the place where [ desire the figure or letterto be,
and then press the dampened surface upon a plece of
gold leaf of suflicient alze, taking care to have {f smooth
and unbroken. Afterithas dried (which {s Indicated by
its assuming & polished appearance), I place It over a
markoed board,and with & sbarp lustroment and ruler
seratoh Nues forthe top and bottom of tho letters, and
thon (with quickly dryfogimaterial) paint the lottors,ta.
King enrd to reverse them so that they will show right
from the otheralde. When the palot (s dry, [ rub off the
superfivous leafand the job 1s done, If the work Is to
be done on large ginsslike store windows, It {s better to
palnt thoe lotters first on the outsidp, e thoy are to ap-
poar,and this will show where to apply the leaf,and also
how topaint on the loside, as the paint will show plain.
Iy through the leaf. When the joo Is done, the outside
lotters can bo oaslly cleaned off, It will help most per.
#0n4 Lo patut the letters backwards, to mark thom with
pen and (nk on paperand, after ofling the paper, look at
them from the otheralde,

P. H, B, says, in answer to W, E. 8, who
sakod how a 20 horse power engine can be started and
stopped by telegraph: I 1t be a alngle engine, 1t would
haye te bo seon that the crank was ina posttion to start
and tho atesm pipo and the steam chest would have tg
bo woll provided with drip exits;and the throttle valve
must be onslly workoed nod well balanced, 'ho throttle
lover conld bo aotustod by & wagoet, or by welghts and
moutiaofsm almilar to that employed to telp the hammoer
in spparatos for stelking the fire alarm telegraph bells
incitles, A double engine could ba #0 arranged o8 to
be stopped or started, st any time, by the same arrapge-
ment,

K. L. H, says, in repl{ to J. J. G, who
asks If there (s aby compound that will make the beard
grow faster than It satamlly wonld: The followlng
recipe s perfectly harmloss, and will make the beard
grow like mushrooms i & hotbed: Cologne 2 oz, Mquid
hartahiorn | dram, tincture of cantharides 2 drams, oll
of rosemary 1 drops, oll of nutmeg 12 drops, laveader
12 drops. Apply Lo the face dally and walt for the re-

% inches long enough for a gun of 10 gage? % What
are the different streogths of the materials used for
gun barrels? 4. Is Damascus twist as good as lamins-
ted steel for gun barrels 2—P. J. F. aaks: 1. What is the
proper charge of powder for a No. I3 caliber shot gun ?
2. How much powder will the same caliber cousume
without waste ?
COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN
scknowledges, with much pleasure, the re.
ceipt of original papers and contributions
upon the following subjecta:

On Kepler's Third Law. By A, L.

On the Elasticity and Slipping of Bolts,
By J.T. H.

On a Sciantific Toy, By E. L,

On Ascertaining the Width of Streams.
By J. €,

On the Manufacture of Leather. By D, S,

On Car Building. By N, E,

On Light, By T. H, C.

On the Attraction of the Sunand the Earth,
By H. K.

On Ventilation, By E. H. 8,

On the Canal Problem. By J. H.

On Foaming in Boilers. By G.C. P,

On Shellnc as a Dressing for Wounds, By
YW

On Squares, By M., 'T. C,

On Spiders’ Webs, By C.'T,

Also enquiries and answers from the follow-
ing:

PT.F~F.HL-)LRP-W. H.C~T, II.F.~J. W~

T.CCH~E. W.H.—-P.S.~J.L—F, II.L K.

Correspondents In different parts of the country ask |
Who sells a machines for testing the strength of the
arm by strikiong a fiat surface? Who makes Jig sawsfor
cutting out ship Umbers? Makers of the above articles
will probably promote thelr Interests by advertiaing, 1o
reply,ln the SOIENTINFIO AMERIOAYN,

Several correspondents request us to publiah replies
to their enquiries about the patentadbility of thelr in.
ventions, ete. Such enquiries will only be answered by
lotter, and the partios ahould give thelr addresses.

Correspondents who write 1o ask the address of certaln
manufscturers, of where specified srifcles are to be had
also those having goods for sale, or who want to find
partners, should send with thefr communiestions sn
smount suflicient Lo cover the cost of publication under
the hoad of * Bustoess and Persons),” which Is specially
davoted to such enquiries,

[OFFICIAL,)
Index of Inventions

Yo waien

Letters Patent of the United Btates

WERE GRANTED IN THE WEEK ENDING

March 31, 1874,

AND BACIHK BEARING THAT DATE.

[Those wiarked (r) are refasucd patents, )

Alarm, switeh, A C. GAPrts. .....ovurrerirsrssnnsss 19012
Alarm, 1L E, O, Wood (r),.. o SN
Amalgsmator, E. Hinckley........... , e

Animals, cllpplog, J. W. Guerusey..... 149.0%

Ax Lelve fastener, T. W, Porter., o MG
Dalls, bencing, 5. E. Smith ... .» HO006
Balo e, cotton, A. J. Nellls. ...ccvevvrivissnsnsoars 149,144
Ballot DOX, G, D). DAVIS. ocusioensccanvossnsaesivavans 149 202
Dasket, H. H, & J. K. Btevens . 349204
Bed bottem, spring, B, H. Otlx,, . 140,149
Bedstead, sofs, Stewart & Barr, PR L
Beer, coollog and preserving, P. L .o MO DI
Bloder, temporary, W. A, Harwood. ..., e o J9 018
Boller attachment, Camming & Rhodes. ..., 1mon
Boller flue clesner,J. Dykeman 19,163
Eoller, steam, J, Shackleton.... 10,100
Boller, steam, Spluk & Holland, 149,255
Boller, waah, W. & M.Kolb,........... ey
Bollers, ete., tube for, H. 5. Lansdell. 140,108
Bolt,mfedoor, M, Briges ovvveusen 109,198
Book and music stand, J. E. Ulber.,... . 109,450
Boot heels, burnishing, C. D, Brigham,... « 1000
Boot heels, burnlshiing. C.H. Helma e 1
Boot toe tip, Darrow & Walt, ... " e
Bracket, J. B, WISOD...ccovvrneinrnces . .or BT
Brewing malt lquor, T. Hawks......... PR LR
Balls' noses, ring for, H. C, Hart,.... 19,219
Bang cutting machine, W, L, Standis 149,164
Batton hole easing, J. B, Gardner,, 149,005
Button, sleeve, J, Obrig 149 057
Camers stand, A, Semmendinger... “nes PRI
Candies, ete. , drying, W. Schneldar. .oooviviienee. 149,850
Car axle box, H. A. Wendell, ,, e
Car brake, L. B, Kendall,..... 160,20
Car coupling, A, W, Decker,,.. 149,55
Car coupling, N. B, Ecoleaton, . 149,208
Car coupling, N. M. Hetzler,,., 149,220
Car coupliog, J. A, Richard., 19250
Car coupling, J. L, Tompkina,.......... 149267
Car coupliog, M. Waterbury (r)........... 5,518
Car coupling, Waterman & Root, FEL A ]
Car, rallway, H, Schireiner,...... . 149073
Car, rallway, E. S, Stiles.. - 19000
Car,street, I, B, Dunbam . 149,003
Carburetivg gas, L. E. Flab, e
Coardrubroli, A.Hesps. ..oeeommeccraannnns . 1%

Carriage wheel clamp, E. E, Wheeler, .. .......... HLITS
Cartridges. loading, L. A. Besrdalee.... . MW
Cartridge shells, loading, T. L. Sturtevant « M08
Carving marhine, Hasek & Metzger.,..... e 30021
Cement, saterproofing, J. Alcorn, Jr. - 100022
Catmney dullding dlock, J. P. Edson. - 139,208
Churn, Chesnut & Plebl.....cccuv.n.. cossanave 037
Churn dasher, J. E. Shelton.. 169,161
Clgar mold, J. F. Typh........ 149,268
Clothes wringer, H. K. Smith........... 109,28
Clothes wrisging machine, J. O. Couch. . 15,200

Cluteh, friction, J. J. Colllns (r)...... s
Copy distributer, C. B, Bralaard.. 10 002
Copying pad, J. G. Rowland...... veses SIRYIN
Corn, barvesting, J. N, Saltsbury........ ~ e 309001
Corp, removing germ from, N.A. Conklin. 19301
Corset bask protector, A, L. Hobars..... 1800
Corset clasp, T, B. Do Forest...... waesses MG
Cracker machine, G. J, Kingsdury...... 149,188
Cradlea, ete., rocker for, W. Wright _,, 149,038
Crib. folding, T. J. Griftia... 13
Cultivator, sulky, K, Ives... . 18,90
Cultivators, ete., frame for, J. W. Rabd, 1034
Dental drill, ¥. Hickman. .. .......- 1000
Digger, potato, D. M_King.... 1804
Digger, potato, J. MeCallum, ... . HALn)
Digger. post hole, J. W. Thompsoa... 10,008
Dividers, G C. Miller, . ovanennnaas g2
Dril), ratchet, W. M. Elllson........ 100,005
Eaves trough bhanger, Berger & Askin. . . s
Egg carrier, E. P, Herriok (f).cveivnnee e S8U
Elevating apparatus, P, Mackenzle... cosense JOLDNG
Elevator, water, Adsitt & Pratt,, wenes MBLST
Eogioe,boat, J. T. HIlL....... s
Eoglne governor, steam, J, Coe., M TURTH)
Engine, rotary, G. 0, Balley...... 1o Qs
Eogine, rotary, J, C, Hamilton,..,. usne
Englne slide valve, 8. M, Cummings.. 10
Engine valve gear, steam, C. Rogoers, W67
Engine valve gear, steam, C. Rogers, . 149,008
Engine exhaust nozzle, [, P. Magoon, PRT TS
Evaporating Hquids, ete,, A Rogers.. w13
Faucet for oasks, T, Masse¥.coiierraes 149 000
Faucot, measuring, C. G. Axam 149,179
Faucet, soda water, T. Lelb, ... 109,20
Fertilizer, C, Perry..... H NS
Fertilizer, G.J. Popplein ... iieaeans . MIN
Fire arm, revolviag, A, J. Gibson (1), 5813
Fire nrm hook, H, Metealfe., . ...\ Hean
Fire extinguishor, J. A. Kley... M08
Fire extinguistier, G. W, Venner. 149,969
Fish, artineial, A, W, Hazzard.. 19,194
Fiat tron heater, B, I, Williams, B TS )
Fartnace, W, M, Watson. .. cceenensnnnans R U R
Furnaco, steam burning. D, Renshaw vennees 1ADINS

Fuarnace, lead smelting, Johnson & Maxwell,
Furnace, lron and steel, E, Peckham, .,
Farnaco, iron and steel, B, Peckham.
Furnaco grate bar, Wren & Meyrick. ,
Furnace rockiog grate, G. D. Putnam.........
Furuace, olo., smoke-covsuming, D. Rensbaw,
Faraace, iron and steel, B, Peckham...,

Gas meter, dry, T. C. Hopper,
Gan regulator, G, P.Rose ...oovvnveens
Generatiug carbonle acld, G. D. DOWS,, . oonueee 1NN
Generator, earbonie acid, C. H. Thompson. :
Generator, steam, F. T, Commlogs. .o +o 108
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OIRPPIE, A. T, MOMIh...oovnrieraiiiresssssnsarrars JWIE

L drop, L. Chapman............ )
llln-.mlhuloona,n Brandes, ... ..... HA0H
Harrow, rotary, Hanger & Ryan,......
Harvoster, Baylies o2 al (r),..... .
Harvester, corn, R. B, Robdins, LY
Harvester rake, E. H, Doulm‘.. 109,106
Hattron,J. W, Corey.......... R AT

Heater, feed water, R, 0'Nelll... vee MRS
Heel blanks, forming, L. M. Note, eesanee 140,006
Hinge, 100k, G, O, MUler, ...t we 149,088
Roe, whealed, £, . Warbasso ... v 140,088
Horseahon natls, falsbing, A. D, Biogham........ 140,18
Hose conpling, W. A, Caswell... Cvasessys AR
Teo eroam frooxer, J. nooltu.. we MO0
Ieo oream frecsor, T, San wos MD0TR
Taseot dostroying eomponnd. T, Co MITIOT, 2 everaes 140,034
Tron, treating, B KUK v oo 140,208
1ron and stee) making, E, Pookham.. wee 148,210
Iningines, lguid, 1. Stanwood.... . 19,165
Koy, folding, J. Brady.. o 1010
Knite, hay, H. R, Brown o v 190,0M
Knife, pocket, H. C. Nmon........ v 104G

Kaitting wachine, J. L, Branson.. pLIALM
Kultting machioe, J. C. Welsch,, 19,27
Lamp, W. P. Clotworthy.. P00
Lamp holder, J. Telfer.... 149,167
lathe, H. 149,284
Lathe, H, E, Nickerson (r). 587
Lever, shipper, . F. Hoyt... e 19,120
Loom pleker stick check, B. Bary. veres 10,009
Matoh safe, H, M. Woodford (v)...... 58

19,150
149,37

Wagon brake, W, and F. E. lllnomﬂ«ld
Wateh and sun aial, Lo Mitler. ...,
Water closst bastn, Burns & Higgine,
Water, ete., purifytog, W, Bargess
Waterproof pigment, Koogler & Goth

Water whea!, N, ¥, Buraham

Windisss, hotsting, K. C. M. Lovell,,
Window sereen,

Ings upon the respective appliontions are
the duys horelnafter montioned:

20,580, ~ SR WING Maouixn, D, Hankell,

—

178, ~GuixpiNe MiLy,~E, Munson,
20,5943, —~Bornen Faxo T, Bnowdon,

DISCLAIMER,

Waterproofing textile goods, (. and . Gray.

Whip socket fastener, Lafiin & mchnd-nn..
O, M IERIne,
Wood, form for bending, J. M. Waters. ...
Wool for oarding, ete,, troating, . Wilkinso

. "’.l'
A L AT
« 109,108
v 10007
R LA
o 1218
< 1007
100
LA
. 49,10
149,084
vens 19,080

APPLICATIONS F'OR EXTENSION,

Applioations have boon duly Aled and are now pending
for the extenston of the followlng Lottors Patont, Hear.

appotnted for

20,010, <1 onsn RAxe 1, Botdle of al, June 17,
20,005, - BRwWiNe MAOmINeJ, First, June 17,
2,970 ~Hreasm Exorsn Vanva—J. ¥F.Hamllton, July 8,

Augunst 12,

20,790, ~Carrug Tiw~G. Hull, Augusti?,

EXTENSIONS GRANTED,
270 ~FASTENING ARTIFIOIAL TRETI. <A M. Amay el al.

TS ~FASTENING ANTIFIOIAL TRRTI, A M, Asay efal.

DESIGNS PATENTED,
169,188 7861 . —Canrer.~R, Allan, Yonkers, N, Y.
U262 | ~'ap to 7,288, ~Canrnrs.—0. Helnigke, Now York clty.

Metal rods, ete., encasing, T. Weston......ooooeve WO | 205 6 7999, —Camrrrs,~Il, Horan, Bast Orange, N. J.
Motaltie barw, ete., -mmminc. J. Robertson.. 149,085 | = a0 ¢ 7,802 —CAnrxTH.~I1, 8, Korr, Philadelphis, Pa.

Meter, finid, G. W, Plerce .
MU elder, GRIL & Traey. oo

149,009 1808, —Laner, —J. Lippincott ef al., Plttsburgh, Pa,
149,214 | 7 w04 to 7,808.—~CAnPETS,~L. G. Malkin, Now York city.

Mineral water feedor, W. W. Knlght.......cooove. M85 |2 909107 418, -O1L CLOTIS AXD CANPRTA-C.T.Meyer ef al.,

Mineral waters, ete, dispenaing, Kennedy et al.(r) 5815
Motor, rotary, W. R, Reading......... e 140,248
Mower,lawn, 8, D, KIng....... .. 149,183
Nafl extractor, G. J. Capowell,
Needle, E.N. Gafllard ...
Obstetrical sapporter, W, E.
Orgen attachment, reed, E. W, Lincoln..
Oysters, ete,, preserving, A. K. Sariver..
Paddle wheel mechanism, H. H. Blake
Paint compound, H. Nelson.
Palot compound, C. J, Sevin
Paper box, A, Matchett......
Pawl, A, C. McEWen....ccovnverannnns
Pleture frames, making, T. E. Moore.
Fin pool counter, A. J. Kapp........
Pipe coupling, M.C. Ryslic..iovieinnenss
Pipe, metal cement Uined, A. P. Stephens
Plpes, stop nozzle for hose, A. Work..
Placicalture, N. W.Clark. .. ...ccvveecenane
Plane, grooving and tonguing, B. Brown.
Planing machine, O, G. Howes...........
l'h-m. cotton seed, N. Foster.. viees 149309

P L. A. C ceess OB
Plulu. soed, G. R. Williame........cccevennee.. 149,178
Planter and gusno distributor, A. G. W. Foster.. 149,212
Plow, T. M. Allen.....cccoveinnann erese 149,058
Plow, corn, J. A. Barnett....... 149,181
Flow, cultivating, W. C. Bell. . 149,090
Plow, steam.J. W. Evana .... .o 149,210
Plow, wheel, J. B, McConnell..... . 149,140

- 149256

149,074

1492357
149,288
19,182

.. 149,086
19,198
149,006
.. 149,128

Poow, cotton, W, W. Knowles (r). . 5816
Printing press, R, B, Cooper... wes 149002
Printing press, G. P. Gordon............. e 140,118

Prioting press feed gulde, W. W, Crozier........ 149,104
Paychirometers, Winlock & Huddleston........... 149,176
Pump, Urqubart & Livingston... ..... e 1N
Pump, rotary, W, H, BReal...... e 149,152
Parifier, middlings, W. I Sayder.,
Purifer. middlings, J. A. Stewart,,

Ballroad s‘gual, .8, Evaos......... vee 149,109
Rallrosd sigoal, electric, ¥. L. Pope.. . 9,152
Refrigerator, O, and A, Hakill........... o 169224
Rein holder, I. J. Roblnson........... s e 149,251

Roof plate, {lluminating, N. Poulson. 149,153
Roofing composition, G. Steinemsnn, e 10T
Rolling puddlers’ balls, J. Robertson. 149,006
Kabber mold, ete,,J. F.J. Gunning, .. 149218
Saali fastener, 8. W. Reed... ...... 149,1%

Saw teeth, band, A, Hateh,...,
Sawing staves, A, Hatch.....
Seoale, sack, Waldo & Bonnett...
Scraper, W. E. Lo¢.....ccouveen..
Seraper, grading, J, C. smlth ................ venes 1902

Berews, nicking the heads of, J. M. Whlunz (r).. bA1Y
Scutile, conl, C, E., Secott,... oos 10,100
Bent and oushifon, JI, K, Smith................ eeenne 149,257

Beoder and fertilizer, C. H.and G. E, ‘l‘uxbnry.. 149,160

Sewer plpe, LM, Stow............. « 149,000
Sewing machine cane, G, muge... 149,15
Sewlog macolne table, W, B, Hale 149,118
Hheet metal case die, C. Buekley.. 149,14
Bhirt, LM, Marr....cccoovnuveen. . . M0
Bhutter, eto., fireproof, Mallett & Schumnn.. . 149008
Shutter fastener, P'. Welgand......... » 102
Shutter worker, llolbrook & York, . 92
Bkate, D, Rellog, 0. cvuueernnannnnes 102
Bkirt protector, ¥. M. McDonald, . 19,250
Bnow plow, PP, Gersrd........ . 189215
Sods fountain, C, H. Schultz.... .M
Soda water tancet, T, Leib, .. . W20
Bolls, anslyrzing, A. Herbert...... « M908
Kower, tertilizer, C. F. Johnson, Jr, . 19002
Fpigot, liguid messaring, T, W, mnchrby .« WS 58
Spindie, W, 0 Bartley......... .. 149089
Spooler, L. L. Barber........ . 19,150

Steam trap, J. 0. Blessing..,
Stersotype machine, ¥. J. Ott..,
Suitoh and raMing spparatus, J. M.
Blook watering spparatus, J. M. Norris, ..

« HO10

cons 19,187
Btove door, G, ), Buek. ..., « 149,004
SLove grate, 8. Kepner, ., . e
Stove, magarine, W, Halles, oo 19087
Stove drum, Collins & numv m e DSI2
Btoves, ete,, for Wntog, Swartout elal eene 140,260
Ktoye oven, DM Smal)...,............. 149,005

Tesching arithmetic, 8. G, Love,.
Teaching swimming, W, "*dlnrn
Tolegraph cable, W, ¥, HSawyer, ...
Toy,F.C, Leypolat ... ........
Toy,sutomstic, A, H. Dean,
Trap, sntmal, W, E. Bafley, .
Tyre tightener, Frakes & Crease,,
Valye, slide, 8, H. Davison..,....
Valve regulstor, Foot & Sehfld
Vault cover, Price & Murphy..
Vehtole axie, C, Hotz
Vehicle fender, W, Brysot,, o
Veneer cottiog machine, B. D umnur.......,
Yenttiator, 0. W, Booth, ..covvverricrssrnss
Wagon axles, rolling, W.J. Parmelee............,

. 19204
« 10200
o MO0
. M2
o 10N
o 19004
12
« 149,200
« M2
.« M52
L k-]
- 100 005
» 149,004
149,19
149108

Bergen, N. J.

7342, —Been Mua.—~B. Bakewell, Jr,, Pitt

Evgland.
TM5. —Canrxr,—J. Fisher, Philadelphis,

Creek, Mich,

T8 —Frowen STAND.~J, E, Morris, Minneapolis, Minn,
TS 1o 7,880 —~Canrers, —E. J. Noy, Dracut, Mass, .
7,888 to 7,89, —~Canrxrs.~H, Nordmann, New York efty.
T840 and 7,041, —~Canrers.—J. H, Bmith, Enfleld, Conn,

sburgh, Pa,

148,256 | 7 s43and 7,840, —CAanrers.~J. M. Christio, Kidderminstor,

Pa.

148,146 | 7,046, —Canrer.~A. Heald, Philadelphia, Pa,
TMT.~Buekix Prare.—W. F. Osborne, Ansonia, Conn,
- 149,159 | 7548 and 7,849, —~Tyres,—~R, Smith, Philadelphis, Pa,

TRADE MARKS REGISTERED,
18.—PLows.~B. F. Avery & Sons, Loulsville, Ky,
1,695, —~OvsTens.~T. H, Carmine, Baltimore, Md.

1,096 —Weexones.—L. Coes & Co., Worcester, Mass.
1,087, —Boors, x10.—~T. H. Dodge, Worcester, Mass.
1,688, —YxasT.—Flack Brothers, Baltimore, Md.

1,699 —Birrees ~Flint & Goldthwalt, Salem, Mass.
1,700.—AxLe GrEASE, —J.J . Hucks et al. S Francieco.Cal.
1,701, —SminTs, 210, ~Johnston & Sutphen, Newark,N.J.
1,72 —~TurasmiNe Maomixe.—Nlohols & Co., Battle

1,708, —~Draw Fraxe RoLLers.—E.Page Lawrence,Mass.
1,704 —BrrriNa.~E. Page, Lawrence, Mass,

1,75, ~Prows.—J. L, Reed & Co,, Dayton, O.

1,706, —~HATs, 210, ~1Thompson ¢t al., New York city.
1,707, —Smnrs.—B, Weehsler, Now York elty.

On each Cavost,., .
On each Trade Mark.........

On issuing each original Patent...........
On sppeal to Examiners-in-Chfef....
On appeal to Comnmissioner of Patents...
On application for Relssus....oviieiiiinnes
On application for Extension of Fatent,.
Ongranting the Extension.....vvieeee
Onaiinga DIscIatmer. . ..oocurensnes
On an application for Design (3 years).
Onapplication for Deafgn (7 years).....
On application for Design (14 years)......

Ersenssnsannnen

NCHEDULE OF PATENT FEES,

venseeense. 810
825

On fling esch applioation for a Patent (17 years). $135

wanas

wenne

5,97, ~L

Machine,' March 28, I¥4,

823 ~G, H, E, Dubelle, Montreal, P. Q.
for the manufaoture of butter, called *
Dairy Butter,” Maroh 81, 1874,

8,250, 7T, 8, Seabury, 8t, James, Suffolk
Improvements in wagon Jacks, oalled *
proved Wagon Jack." March 31, 1574,

Siphon.'” March 81, 1674,
8,801 .1, Davison, New York elty, U.8,

ration of Gas Retorts"

3203,~D. Davison, New York city, U, 8,

of Manufacturing Hinminating Gas.*
8288 -0, Sweet,

Wheelwright Machine,”
3.064. G, Bweet, Danaville, Livingston
U. 8.
Improved Horse Rake,"
820, G, Bweot, Danaville, Livingston
U.5,
Plaster Sowaer." March 01, 1874,
5006, 8. T, Lamb, New Albany, Ind,,
Loulaville, Ky., U, K,
8,267, -

D, E, Fletoher, Lindsay, Ontarlo

S208 ~William A,

V. Tmprovements on ghurn powers,
Churn Fower.™ Apri) 4, 1014,

Tmproved Churn "
1190~0. F, Cook,

April 4, 1874,

fng Gralo for Manufaoture of Yiour,"

Ont.

827 ~F, Green, Montresl, assignee of T

B200,~F, Nichols, Now London, Conn,, U,
pump and siphon, ealled “The Nichols Acid Pump and

Dansville, Livipgston county, N.
Improvement on wheelwright machinecallod “Sweot's
March 81,1854,

CANADIAN PATENTS.

List oF PATENTS GRANTED IN CANADA.
Mancn 28 to Arnriv 4, 1874,

H. Thorp, Chicago, Cook county, I,
provements on brick maehines, called * Thorp's Brick

Im.
Art or process
The Dominion

county, N, Y,
‘Seabury's Im-

8. Usefulacld

Improvements

on the construotion, setting, and operation of retorts
for the manufacture of conl gar, called * Davison‘s
Improvements on the Construction, Setting, and Ope-
March a1, 1874,

Improvement

on the manufacture of Nlumioating gas from coal and
other substances, ealled “Davison’s Improved Process

March 31,1554,

Xs

county, N. Y.,

Improvement on horse rake, oslled * Bwoet’s
March 51, 1874,

county, N. Y.,

Improvement on plastersowers, ealled “Bweet’s

and B, ¥, Aveory,
Imerovements in solf car coup-
lors, eallod ** Lamb's S8elf Car Coupler.” Apri) 4, 1894,

ocounty, N, Y,

lmprovements on & machine for ehurning, oalled
“ Floteher's Datry Matd's Friend,"” April 4, 1674,
Lowly, Bpringheld, W

indsor county,
onlled * Lowis'

5200 T, Mathine and J, A Coons, New Barlin, Sagamon
connty, L Lmprovements In churos,oalled “Mathias'

Grant Island, Coloss county, Cal,
Improvement on process of preparfog grain for the
manufactare of four, called * Cook’s Process of Pre.

April 4,194,

827 . —~W. L. Macaulay, Hamilton, Wentworth county,
Improvement In rallway car couplers, called
“ Macanlay's Belf Car Coupler.” April 4, 190,

Holland, New

Gage.” April

Catter,”

BATT 4, M, M

Hook" April

Yorkeity,U. 8,
and page cock, ealled * Holland's Combination Safety

27,8, Rodgers, Toronto, Ont,
bacco cuttors,

Improved combination stesm, water,

4 1IN
Improvementa in to.
ealled " Rodger' Improved Tobacco

April 4,190,

A~ O'Rrien, Quobed.
photographie pletares, ealled “0'Brien’s Papyrus Pho-
tograph Card.' Aprild, 1804,

B0 D, Larerand 5, R. Griscom, Borongh of Pottaville,
Hohuylkiil sounty, Pa,, U, 8.
mond milistone dressing machines, called * Larer's
Dinmond Millatone Drossing Machine. April 4, 1674,

B0, T Smtth, Bnerbrooke, P, Q. Improvements on o
maohine or apparatus lor thu purposes of navigation,
onlled 'wm

Improvements on eards for

Tmprovements on din-

1 Aprtl 4,187,
unty, Wis, Improve.

menta o iwn‘ Wﬂ. uqllod S MU' Tmproved
Tollot Tabouret, Aprl 4, 1574,

070 =R Camphell, Toronto, Ont, Curtaln ring snd
hook, called ¥ Camphell's Toperial Curtain Ring and

4 .

3,27.J, Mgetoy, Piliadelphia, Philadelphis connty,®a.
Process for massing and eombining granuiated iron
ore into lumps, oalled ** Process for Utllising Granu-
Inted Iron Dre.” .

Apridd,

Advertisements.

Bngrovings may

MM--...-.MQM
hn--’---'numaltn-

head advertiements at the same rale per

Lima, by masanrement, as the lestor press.
st be recelred at publication ofiice ax early ax
morning to appear (n next (sxve,

STEAM POWER

Cement Pipe

Machinery,

MIXERS AXD PACKEKS.
Patents 1870, 18711872, & 1878,

W §W. STOCKWELL & CO.,
Portiand, Me.

n B, Stoney, M
vlth numerous
Cloth. $12.50,

HETHEORY OF STRAINS IN GIRDERS
AND SIMILAK STRUCTURES, with observations
on tho application of
u:e strength snd olhe{

Theory to Practice, and Tables of
properties of Materials. By Bin-
cw edition, revised and enlargea,
Illulmuonl. 1 Vol., Roysl Uctavo.

. VAX NosTRAND, PUBLISHER,
23 Murray St. and 27 Warren SL. New York
*.* Coples sent free by mail on recelpt of price.

of MODELS, &
Small Lathes
GOODNOW L

%fk

Small Tools o( lll kinds ; lloo GP.' R

TP
"

WHEELS, p
d materials of all kinds. Cnﬂn:l of
ines. Slide Rosts. &c. Catalogues free.
IGHTMAN, 23 Cornhill, Boston, Mass.

eIty Btroet, Now

NVENTORS, CAPITALISTS, & M'F'RS,
will do we!ll to communlclto withus, Avnlllelecteu
\'-rloly of patents constantly on band for negotiation,
Ciroulars to Inventors

ce. E. E. ROBERIS, 119 Lib-

York.

morike Lo St Scieeat | AZe
Fixed Slats, in al)
ood,

of chips, and will bore for
150 per minute.
sutomsticall

rolling siats
This way ol
making

extent of the law.

MARTIN BUCE Agent, Lebanoz, N

perfect combusr
overy

mallon recelpt of Afty cents, Exclusive rf,
upon reasonsble torms,

THE SUN GAS ILLUMINATUB

SIMPLE, DURABLE, AND CHEAP!I!

Can be applied to any ga
¢ucing one third incredse in the light by makiog s more

gas burner in use, theredy pro-

fon of the Carbon. Agents wanted in

Clty In the Unlon, Samples and C rcnlm sent by

anted
J. C. 01) E,
12 Warren 8(.. Now York uly.

L.& J,. W. FE
facturers of Silioates, Soluble Glass, ejc., have removed

1o 180 Fulton 8t

Is prepared Lo e

apply 1o WP,

meumnz

mnilod for 8o,

Superior to any modifi-
- cation of the trip ham-

>% mer, Simple, Efficient,
zo and Cheap,

m| @& Bend for Circu-
R lars and price,

Address

W. L. Chase & Co.,

95 & 97 Liberty St.,
New York.

REMOVAL.
UCHTWANGER, Chemists and Manu.

wNew York

Barnes' Fon: ? Stenm Power

onw
For the cnllre range of Seroll Saw-
Iog, from the Wall to the Corulce
Hraoket, 3 1o, thick, Every Wood-
worker should hayve one. Fonr years
in_market—thousands using them,
Persons out of work, or that have
l are time, can earn with ous of
thess foot power machines from 40
10 80 ¢ta, por hour, 1tias pleasure to
rug one, —Say whore you saw whin,
snd wend for Tull d--urlmlcm 1w W,
¥, &, BAwyes, Rookfora, 1L R, 0.
l'Anuluk no,, m I‘nk Plnow, NoY.

5 BT —)

Patented June 17, 1573,

ives Inorensed light with 25 to 80 per cent
Lomm unn, an proved b

actunl test, HBample
Agenis Wanted, Address

RESPLENDENT BURNER CO,

. 176 \\nl Fourth Btreet, qulnnn(l.

T JU I,\

.,( Kngineors ...,1 Muchinery Agents, with large
cupnections at home and abrosd, will open a ground-
floor Warehouse, having wind
toris Btrect and Csnnon Sireet, London, E.C.

A WELL KNOWN FIRM

wa fronting Queen Vie-
The firm
cont the agency for spocial m-rmnrry.

tools, 010., aud to exhipit & cholce selection of these
and of working models,
Great Dritaln snd the whole of K

Ad\rnuon travolors cauvass
turope, For terms,

ose t'o
can be m
wauts them

""F“‘ﬁ:’é;ﬁ.r R ‘

Fgﬁgﬂ;%zgl:?nu and Boﬂon 30' uf
t

17 ll

i,rm ! far 06" o country

Allogheny, Pa
MAC%INERY

PEr square ine
promptly executed

RKING
,Jr.".';'":;".w andimpiovs N
o B R R e, i

PROCTOR'S FAREWELL
Lectures on Ast;'glvx_gmy.

. Eanti's Pasr
t'!,' LIre IX oruen WonLos

W %'1::&".:;,:.:‘1.."3.'.‘;,,._
BROWN-SEQUARD’S
Lectures on the Nerves,

I. Tux Nenvovs P m

IL. Nnvoml
11 " o
l o Bnn Vl lolvl-

VI. Wln RnrllT
Fablished in full In

THE TRIBUN E EXTRA NO. 15.

This Extra also con
BAYARD rungha FAMOUS LETTER

“SCHLIEMANN DISCOVERIES ON THE

o lS‘I'I‘E:"OI:: AN()L;ENT TROY.”
ecture VP, o
Theory of Duono." FPrice (Ihggl t‘d’l‘"o:u O‘M o e
copy. Pamphlet edition, 20 centa fioe
Extras (sheet form vol!mld Jo nny Manu ln 1 o

ted States for O lar,
talls of the oonl::ugu:rpﬂu o}mr%.%‘n: o ".
TRAS free to any address,

Addréss Tux Tainvxe, New York.

g;x-wrm

roal nece s

S

K o's Pa

3 Brushes,
bousekeeper wanis th
sities, Most usefal Ild
cADnVERY

wi
and qulck:gxiu
ciren
Atreet, New York

JOHN G. ROLLINS & (0.,
AMERICAN MERCHANTS, LONDON, ENG,,
'rcn years biished in 4 and extensively
known as Agentsof leading American Manufacturers
of Machinery, Hardware, and Tools, With Mrge connec-
tions at bome aond abrosd, oler 1o const and
respondents the services of this ests
House for the slc of nnmu-. Mevars,
Rollins & 8 large store on King Wiliam
near Lond onBﬂ 31' the d-phy oull Merchan
as well as Wholesale Warel and ou oloo at
of goods, and are l?'""wféaoxr i
o and are fully preps: o oeee

encies for special )uve hinery, Tools, e h

eir present staffof exveﬂence canvsssers and travel-
ers throughout the British ulu Continent of llg'pt
English Colonfes, as well as other foretgn countries,
are p-menlurl{ well qn-l!led lo lul

{ osﬂullf furniehed

.&ln(ovm on “‘ko
n-tu Jou 0 1ins A Co v
, B. C,, or thetir nnmn
Ior nuﬂy n m establistiea for the sale and

dof's 'N“h rrican Mapufucture),

ﬁ
“"’ 5 Y& m'rfmn'ru.
St Boston, Mass

THE FIFTH TEXAS STATE FAIR
STATE FAIR anomﬁ ‘u?;: CITYor HOUSTON,

Manufscturers have found ready sale for all they
brought. and have taken back orders at the former
Falrs. A Special Committoe of hanics take charge
of and :x:: it all nueln rent nn«m' p:‘nﬂwld.by 1’-.?'

L ner on.
en. » l?.( —

Dl t o‘r Xu s l!omoa Tex,
e S HUTCRING, Prect  JAS B

DUMBLE, See'y.
MACHINERY, MOSTLY NEW.

ne Lathe, 418, svlnc A new,
gl:n“.Snp.Flonr Burs, lhle.s'plndlr Bnnh 0 F-p‘u Frame,
New, Emeh Smut Maehine, capacity. « bu. hour,
1. Forge Hammer, Good Servicea ie Machine,
a‘xullcnt Bolt Header, Steel IMes, Welght 300 1os.
Heavy Si‘de Rest. for 'l’umln: lron In Wood Luthe.
20 in. Universal Chucks, 3 & 4 Jaws, goad order,
Fine Waterwheel Governor,Ames” make,Coicopee,Mass
Holly Force Pump, Ftre Anaibilator,cap 200 gals. per min.
Heav, Cir,.Saw Frame, Table, om Albor A ‘a !l“.

sonabl
Prices reasonable, 0' mm.tonn.

Buy the ** Greenfleld ' Plancs.
the ““Diamond” lrons,the ' Ham-
mered” Plow Bits, the_Pstent
$ ** Concare” Ox Shoes. The be
IAnnd cheapest, Ad‘gnu fur Clll-
logue GREENFIRLD

v Orﬂ-nnald Mars,

GRAND INDUSTRIAL EXHIBITION,

To be held under the ausploes of the

MECHANICS' INSTITUTE

OF SAN FRANCISCO0, CALIFORNIA,
Opening on August 18th, 1874

The Board of Managers herowith announce that s
Grand Industrial Falr will be held in the ctl{ of San
Franclsco for 30 days, opening on August 18,
commercial and mwanufne-

In view of the (neressin
lurlnf fmportance ol San Francisco, 1ts contiguity te
and close connection with the various countries borders
ing on the Pacife, the managers huve constructed &
Pavilion baving & loor area of 180,000 feet, and have 1o
vited to itall ‘m are disposed to come and exhibit, All
exhibitors will be placed on the same footing, Motive
power will bo furnished froe

The bullding will be ulmn uu'y and evenin
facllity will be extended to exhibitors and ¥ Wrors,
Appileation tor space must be mado without deiny

the Secretary ol the Board of Mansgois, Mechanics ln-
stitute, San Frapolsco, and sil inguiries will be answered
and information nxlnnlml promptly,

NO Spaoo can bo sRoURED uuh-n u|?rum lorlmlorc the

Y ‘| pxt,
20th of July nex M uULVM(. éoo“y’-

PAT INTERLOCKING GRATE BARS

Usgo W R“‘C(S
¥ 5000 '“ sypgiof ok

y and ovory

10 GenERs
At

\N me

Ty "v\D 4 . .
ustLo

(L
conoM

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

§7

Box 71 New York Oty




¥

May 2, 1874.]

Srientific

werica,
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BAIRD’S

U "
n N
)
\
N

FOR PRACTICAL, MEN

My new, revisod and enlarged Catalogue of PRAOTIL
CAL AND SCIENTIFIC ll()rgl(s—onj pn“vn Byo.~will be
sont, free of postage, to any one who will favor we with
his addross,

—0—m

Choice Books
Various Arts and Trades.

Byrne,—Handbook for the Artisan, Mechanie,
wod BEoglover: (,‘mu‘rﬂllng the Grindiog and Shurpen-
lqu of Cutting Tools, Abrasive Processes, Lapldary
Work, Gem and Glass Engraviog, Var nishing and Lack«
oring, Apparatus, Materlnls aod Frocosses for Grind.
ng and Poltshing, &c, By Oliyer Byrne, 185 Lluntra.
BlOBR. QYO arsnsresvasasiashbanss O $5,.00

Brown.—ive Hundred and Soeven Mochuni-
cal Movements, By H.T. Brown, 1200,,........91,00

Booth.—Muarble Worker's Manual. 12mo.81.50

Box.—A Practical Treatise on Heat: As ap-
plied to the Useful Arts, for the Use of Engineers
Architeots, &¢. By Thos. Box. 14 Plates. 12m0., 84,29

Bullock.—The American Cottage Builder, By
John Bullock, llustrated by 75 Bograviugs, Svo.$3,50

Campin.—A Practical Treatiso on Mechanical
Eogineering, iy Francis Campin, Tilustrated by 29
Plates nnd 100 Wood Engraviog. 8V, iueeses.. 80,00

Craik.—The Practical American Millwright
and Millor, By David Crafk. lllustratod. 8vo...$5,00

Duncan, —The Practical Surveyor's Guide :
Contalning the necessary fnformation to make any

peraon of comwmon capacity & finlshed land worveyor
nllnoul the ald of & teacher, By Audrew Duncan.
Qm R

0 iersisnrnnaenas tresrrsnaannns Baeasssanainn Sasnans .

Forsyth.—Book of Designs for Headstones,
Mural and other Monuments, Containlog 78 Designs.
By Jamos Forsyth. dto. Cloth & 00

Jervis,—Railway Property : A Treatise on the
Constraction and Management of Rallways, By John
B, Jervis, 12m0............ 2,00

Kobell-Erni.—Mineralogy Simplified. By F.
Van Kobell and Henry Ernl, M.D. 12mo. .........$2.50

Lieber.—Assayer's Guide, By Oscar M. Lie-
ber, Jlustrated, 12MO0...esrcescessnsrecnsonecnse 128

Amatenr Mechanic's Workshop. Illustrated,

A S T T T O I T s PYSPPIR X

Neowbery.—Gleanings from Ornamental Art
of Every Style: Drawn from Examples in the British,
Soutn Kensingion, Indiin, ugnul "‘53"“ and other
Alugsums, the Exhibition of 1881 and 1862, and the best
English and Fereign works. In a/serien of one hundred
exquisitely arawn Plates, containing many hundred ex-
nmples. yBobenNuw\wry. L L{ ARt 11 AT

Nicholson,—A Manual of the Art of Book-
b'nding : Contafning full Instructions (n tne differont
Brancnes of Forwarding, Gliding, and Fintshine. Ao,
the art of Marbliug Book-edges and Paper, By James
B. Nlehotson, Iilustrated. 12mo., ¢loth.......... $2.25
The d rections here given for mardling are suitable £
mardling of slate,

T TR

CEET LT

The above, or any of my Books, sent by mafl, free
of postage, at the pablication prices.
My new aua en) ALOGUE OF PRACTICAL

AND SCIENTIFI OES—5% plcuhe‘vo.—nnz.h-ee of
postage, to any one who will furnian sdaress.
HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER,
406 WALNUT STREET. Pnlladelphis.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celeorated Greene Varfable Cut-Off Engine; Lowe™s
léaum ‘l‘gbllhr and Fdhll,%kolltn Kn?i;u ang:nvnw ’SITI
on olsting, an rtable 8. ers of &l

m&f"cmm Ml , Shafting, &c.; Sk,
Tow, Oskum, ng;xopo. Flax,and ﬂamér Mtachinery.
ta for the New Haven Manufs y Co.’s Machin-

* Tools; for Judson’s Governors and Stop-Valves:
Sturtevant Blowers; snd Differential Pulley-Blocks
WABZROOI% 10 BARCLAY ST, NEW
WORKS. PATERSON. NEW JERSEY.

Wil ont! Truth Triumphant ! Agent
MURDER old snd young, male and female, mako

more mouney sell ur French and
American

0
JEWELRY, BOOKS & (?fll.zs. than at any
thing else. Grestest inducements to Agents and pur-
?l&‘k"io Cﬁulmu, Terms, and full particulars, sent
al

< P. O. VICKERY, Augusts, Maine,

Lad]' canmake $5a day In their own city or town
es, Address Ervys M'#'G Co., Waltham, Mass,

FOR SALE—A large Root Pressure Blower,
- lél.lhble for mine or tunopel ventilation, furnsces,
cte.
sand cublie feet of air per minute, HOLS
CO., 739 Cherry Street, New York.

;I‘HE PRATT & WHITNEY CO., Hartford,

ity of delivery, eighty to one bundrrd thou-
% o7 fninats, EE MACHINE

Conp., are prepared to farnish, from thelr factory
rect, or turough thelr sgencies at 25 Park Place, New
York, 186 W. St., Cinclonatl, O., and 238 So. Canal
St, c'hleuo. 11, Iron Working Machinery for mschine
and raflway shops, sewing msacbine and gun factorfes,
snd for special purposes, Incloding drop snd teip ham-
mers, biacksmith shoears and Iron ahop cranes of thor-
ough construction, with full equipment of the best
modern attachments. Enquiries for description and
prices are soliciied,

The Handy Microscope

A PLEASANT COMPANION for the House, the Woods,
the Fields, snd the Sea Shore. May be carried It the vest

ket Aml‘l’y,ood thing, Just out, Sent b
5’:-! 1or $2.50, Send for descriptive clircular. INDU

RIAL FUBLICATION CO,, 176 Broadway, New York,
GENTS WANTED—To introduce a new,

n|ulnl. lgl‘l’d'gkln 'l"‘c':ol.s ;u::hw'l'c- '?releneld.
apital required, ‘On» or cent, or partie-
ulers mo.° nlduu WeLLs BRUS,, Sbelburne Falls, Ms,

o b TR TS
DROP PRESSES. Muwnirrowx. Cows. g
R SALE, CHEAP—Two Bteam Pipe
foistiorsaud sjtat ioes g, g i o
BTN GUs 70 Chnney ieeee o Foro Lk MA-

SALAMANDER WORKS

o or W(')lcnllllbﬂl. N. J.
(Y ol allan
G Bt S lae gy sed e of 1w s
gl i Pt g R WA
. H R on
. pwzni’ol .:::1;’-( potice, Bend for

othuneSt, N.Y

-

Bond for Oataloguo and Price-List, BENTEL,

OD-WORKING MACHIN
()“O e 9,

HAS NO EQUAL FOR VARIETY, QUALITY, AND ECONOMY OF ITS WORK.
For Car Bullders, Planing Mills, House Bullders, Sash, Door and Blind Makers, Agrical-
tural, Cabinel, Carringoe and Wagon Works,

HORIZONTAL AND UPRIGHT BORING MACHINES, SUPERIOR TO ANY IN USE.
PLANING AND MATCHING MACIHINES, and other Wood-working Machinery.

MARGEDANT & CO., Hamilton, Ohio.

DVERTISERS! Send twenty-five cents to GEO, P
ROWELL & CO,, 4! Park Row, New York, for thelr
Pamphlet of one Aundrod pages, containing Hats of 8,000
nowspapors, and estimates showing cost o m\verlhlng_.

 MAGNETS—Permanent Steel Magnets

of any form or size, made to_order by F, C, BEACH
& CO,, 20 Brondway, New York, corner Warren Bt
Makors of tho celebrated Tom Thumb and Ministure
Tolograph Instroments,

OLD ROLLED
SHATFTTING.

The fact that this snafting has 75 per cent gruater
Strength, & finer finish,andis troer to gage,than any other
in use, renders 1t undoubtedly the most economical, We
Are also the sole manufsoturers of the CxLEnEATED COL-
Lixe PAT, CovrLiNg, snd furnish Pulleys, Hangers, ote,,
of the most approved styles. Pricelists malled on ng:pll-
oation Lo JONES & LAUGHLIN

Try streot, 2d and §d avenues, Pittsburgh, Pa.
190 8. Canal at,, Chicago.
tocks of this Shafsing in store and for sale by
FULLER, DANA & FITZ. Boaton, Mass.
GEO: PLACE & CO., 121 Chambers streat, N, X,
IKRCK & WHALING. Milwaukee, Wis.

WOODBURY'S PATENT

Planwing and Matching

and Molding Machines, Gray & Weod's Planers, Belf-olling
Saw Arbors, and other wood workin mnchlneg.
. &A. WOODS, 91 Liberty street, N, ¥.;
Sond for Ciroulars. 67 Sudbury street, Boston.

LASS OULDS for Fruit Jars, Lamt?s,

Bottles, Ink Stands,eto..made by H.BROOKE,

15 yoars Con. WHITE AND CRNTER ST6., N.Y. Forany
thing new In glass you will require s mould (or die).

PARTICULAR ATTENTION pald to MOULDS for

INVENTORS. Send model or drawing; Inclose atamp,

: BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard and brittle substances to

anyrequired size, Alfo, any kind of

STOXE for ROADS and for CONORETE, &c.
AKE CRUSHER C

Address BL P
New Haven, Conn,

1874. and 1875
Catalogues Free.

Mnchinists', Blacksmiths,' Model Makers', Pattern Ma-
kera', Organ Bullders’, Plano Makers’,and Tools and
suppllu or all classes of Mechanics,

A. J. WILKINSON & CO,, Boston. Maas

HINGLE AND BARREL MACHIN ERY.—

royed Law's Patent thnxlo and Heading Ma-

[ "d“' -lmp‘l’n-xl ‘nnd l!;fll Innuu.ll“l:o.llﬁe!:m%l: !;f:';lclx:'g

5lave Jointers, Btave Kqus ) '
Torners, &6, Address TREVOR & Co. Lockport, N. Y.

r - -nS)O per day at home. Terms Free, Address
8-) & 8"‘ Guo, STINsox & Co., Portland, Maine.

ORTABLE STEAM ENGINES, COMBIN-

ing the maximum of effiolency, durability and econ-
on:r. with the minimom of weight and price, They are
widely and favorably known,more than 1,000 belng in
use. All warranted sstisfactory or no sale, Descriptive
circulars sent on lpd)llullon. Address

EJ.C. HOADLEY CO, Lawrenco, Mass,

¥i Liberty at., New York,

RON BRIDGES—CrArkE, REEVES & Co.,
FPHENIXVILLE BRIDGE WORKS. Office, {10 Wal-
nat Btrect, Philadelphia, Pa.

Specialties—Accurate Workmanship—FPhanlx columns
~—Use of double refined fron. No welds. All work
done on the premises, from ore to finished bridges.
Hustrated Album masiled on receipt of i5 centa.

Machinery,

‘Wood and Iren Working of every kind. Lesather and
Rubber Belting, Emery eels, Babbitt Metal, &c.

Sturtevant Blowers.

Of every size ana description constantly on aand.

Cold Rolled Shafting.

Best and most perfect Shafting ever made, constantly
on hand In lsrge quantities, fumqmod in any lengths up
to 2 ft. Also, Pat. Couplln& and Self-ofllng adjustable
Hangers, pulleys, ete. GEORGE PLACE & o

141 Chambers Street, & 103 Reade Street, New York.

P. BI:A‘:VISDIIE.I: & CO.

Manufacturers of the Blaladell Patent Upright Drills,
and ottier frst.¢lans Machinists' Tools,

@ PATENT PARALLEL

Wit Ve

MANUFACTURRD BY

HARRISBURG FOUN-
DRY AND MACHINE
COMPANY.

Harrishurg, Pa,

RS
4 l": lﬂc“r:d Jor Circular and
OODWORTH SURFACE PLANERS,
$125. Planers and Matchers, $8%0, 8. C. HILLS,

51 Courtlandt street New York.

The VICTOR

L0l Chuek

1{  TRIUMPHANT

AT

VIENNA.

§#~ Send for Circular of Ma-
chinist and Carpenter's Tools,
HUBBARD AND CURTISS
o 1158 MHAN'FG COMIANY,
=N : MIpDLETOWN, CoNX

LATHE & MORSE TOOL CO,,

Worcester, Mass., Manufacturers of

MACHINISTS TOOLS

Lathes, Planers, Drilis, &e,, &o.
Established 1858

Niagara Steam Pump.
CHAS. B. HARD!

23 Adams st.. Brooklyn, N. Y.
AND SAW MILL—SELF-FEEDING.—

1 man do work of 8 men guaranteed. Siit3-inch
umoer with ease, Send for Circular,
L, B. COXE & CO,, 197 Water St.,N. Y

The Eagle Foot Lathe
APPURTENANCES.

Adapted to all classes of wood and metal turning. &c.
Well made, accurate, and reliable, Cl;ni]g warranted.

Seand for Catalogue, , L. & CO.,
3, 95, 97 Liberty St,, Now York,

BOILERS AND PIPES

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

ASBESTOS FELTING COMPANY,

Nos. 816, 818, 220, and 322 Front Street, New York. (@ Aabestos In all quantities and qualities for sale.

COVERED

“ 17 A new book oo the art of
EDEOGRAPHY." &5 niy Mol
plete system of Phocetic Bhort d—the sbortest, mest simple,
oasy, and comprebensive, enabliog say one, In & short time, to report
sermons, &¢. The ‘s Prayer Ix written with

forty-nioe strokes of the pen, and 140 wards per minnte. The unem-
mm-mnmxwm Prioce, by mall, 30 Cts, Agents wanted,

T.W.EVANS & 00,, 13 8§, Seveath Street, Phuia,, Fa,

MTITERY
CKS & TRAVELLERS,

THOMAS ROSS, Rutland, Vt.

&

MOLDING, MORTISING
TENONING & BHAPING
MACHINES

BAND SAWS,
£ SCROLL SAWS,

Py & Mt

Crxoraxati, Ohlo,

ICHARDSON, MERIAM & CO,
Manufsoturers of the latest improved Patent Dan.
ols' and Woodworth Planing Machites, Matchlng, Sash
and momua. Tenoning, Mortising, Boring, Bhapiog, Ver.
tical, snd Clroular wing Machines, Baw Mills, Baw
bors, Beroll Saws, Rallway, Cut-off, and Ripsaw Ma
Spoke and Wood Turning Lathes, and varfous
other kinds of wm--orx%uuumo . Cataloguos

and lists t on sppl on. Manbfagt for
e‘&m ”fnbouo”m Innvn..n)lo.v‘ gl? . 17

9 _BAFBTY HOISTING

. 30w suo LWy BEO% &
WORKING CLASS Xaicor remale. s2n

bome, day or evening: no capital; lastructions sod vale
able packsge of goods sent free by mafl, Add 1th 6o
retarn stamp, )f g’ouxo & Co,, 138 orun-;:ri‘t'.. N.Y

THE JOHN HARDICK

Niangara Steam Pump.

BBARD & ALLER, Brooklyn, N.Y.

OOD-WORKING MACHINERY GEN-
erally. Bncmuu. Woodworth Flaners and Rica-
ardson’s h{enl proved Teaon Machines,
Central, corner Unlon st., Worcester, Mass.,
WITHERBY RUGG & RICHARDSON.

OR SALE—Four Engine Lathes, 86 inches

swing, geared In face plate—one, 174 feet botween
centers, with cross feed and geariog for screw cuttin
made by Wood, Light & Co., Worcester, Mass. —three,
feot befween centers, made by Hewes & Phlllips, New-
ark, N. J. Counter shafts sud steady rests complete
with all the latnes. Used about eight months tarning
steel tubes of Illinols and St, Louls Bridge, and in orst
class conalition. Welght about 7,000 Ibs. each.

Also, the superior Testing Machine of the Ilitnols
and 8t, Louls Bridge lto.l & very accurate and reliable
machive, adapted to all forms of tests, and of 100 tuns
r:{ucu » All sc)d for want of further use. Apply to
gu ll§ a NICHOLS, Keystone Bridge Company, P(m-

rgh, Pa,

A M A T 1 N Q1 For cutting ousiness
STENCIL DIES stadiisituc s

Stenclls and Koy Checks, with wh young men are
making !rom“’a lw s day. Send Yor catalogue and
sawmples Lo S M SPREY Cllul;mnovu st.Boston Mass,

WllleN ‘I‘URBINR, No risks to purchaser,
Pamphlet sent free. Servy Waanxs, Ballston Spa, N. Y.

Machines.

OFf all styles and slzes, from 600 to 10,000 Ibs.  Universal,
Platn, lodex, Gear and Gam Culunf. MIl Grinders.

1118 1-" 10 order. Index Plates drilled. BRAINARD
MILLY MACHINE O, 151 MIIK 8¢, Boston, Works

at Hyde Park, 'N

BE/TTMETAL.

Dealors uud Consumers sond for
w 1o the Manniscturers,
VAN N & TIFT, 102 B 24 35, CINCINNATL.
§# Pleaso mentlon \s paper,

h
To Fleetro-Platers.
1_})\’["!‘!-}!!"-18. CHEMICALS, AND MATE-
RIALS, tn pets or single,with books of Instruotion-
wanufaotured and sold by THOMAS HALL, Manufactar
fog Kleotrician, 19 Bromfeld Strect, Boston, Mass, (1o
trated catalogue sent froe on soplication,

IIHIIIITT:'_J WROUGHT

IRON
Brams & GIRDERS

HE Unfon Iron Mills, Fiusburgh, ta.
The attentios of KEngineors and Arohiteots s called
to our tmproved Wrought-lren Beams and Girdors (pat
onted), tn which the cumpound welds botween the .l’.m
And fanges, which have proved so objectionsble in the
0ld mode of manufacturing, sre entirely avolded, we are
&ro pared to farnish all slzes at torms as favorahless can
oblalned elsowharg. Fordescriptive lithograph
Caruogto. Kloman & Oo, Unlon Lron Mills, Mits

"
N

TRADE MARK PATENTED,

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

CAUTION.—Purchasers and cousumens an eat-
tioned against imitations of our Mrrarrio Parsr.
All genuine PRINCE'S METALLIC FAINT will
bear our name and trade mark on each and overy
package. Send for a circular,

EW & IMPROVED PATTERNS.—MA.

CHINISTS" TOOLS—all sizes—at low prices.
E. GOULD. ¥ to 113N, J.RB. R. Ave. Newark.N.J.

Andrew’s Patenis.

llolulo.‘ ¥riction Grooved, or Geared Holst~

sulted to every Lo
t.y B:f"mmn.'?nvm Accldent, 11
w o-iurw egsollen. .
1l nﬂaugm ”l::.r. ouble and Single, 1-3
Centrifa Pumps, 100 to 1 .” ?num
?‘;. .“::G-Bre:vel. nn’ '3:. or d.nn:
an ;Agh“ lgr'-rle. Durable, and Econemical.
or Circu u-s
WM. D, ANDREWS

&
414 Water Street, New Yorz.

BOOKWALTER ENGINE.
The lowest-priced good Engine ever
conatructed: Bofler and Engine made
of the best Charcosl Iron, Compact,
substantial, economical, and eaally
man: : holler. Governor, Pump,
and all Trimmings complete for ran-
ning at low price of (boxiug ex-
cepted) :

A3 Horse Power . . . $350 00
4_* - “"

<« e 900 00
& Delfvered on Cazs at Shops.

JANES & FOOS,

103 Lingrry STRXET, Naw Youx.

MONEY—WAGES.

Toallhaving spare time; $4 to $12 Aday; somoething new:

2!1“““- E%x;oer:b::: ! - pma:-: no risks; home or
broad: e %

ticulars and nllubl:i‘a'm ?37:-.-. S NG SR

Address F. M. REED, 19 Sth St..N. ¥

UERK'S WA IME
TECTOR.—Important for ali u_mT o8

an iug of

with the utmost the motfon of &m
g::mlmu. as the same reaches different .lu"uﬂ of I?‘
t. Send fora cuculu.P o . K. BUE (R
N. B—This detector is covered b,‘ﬁ’»"?:‘.'&‘hm

s using or selling these nstrum
harity fram me will he Adsalt with qm:?":"‘v‘i“.to:' s

fOR STEEP
AND FLAT

ESTB'D 1856.
SAMPLES ¥ CIRCULARS
R[A()g ROOFING CO.0F NY

4 CORTLANDT ST

S
A=
W
<s
o
e

WoosW S PEinell

And Ro-Sawing Machines, Wood and lron W
chinery, Engiies, Hoi| A JOuN W
whsﬁ'mtunu.x. Y snd 118 uum%&.’gav ork,

150 YEABLY made by agents in thelr Sparemo
ments nlllniour S newarticles. Samples fo

Catalogues free, Aw. Noverry Co,, 50 Brosdway

MACHINERY, 5% st s

LL KINDS or IRON AND STEEL DROP

FORGINGS made to onder. NEW ENGLAND
OR AND MOWER CO,, ?)!lbﬂl’h oon,

L kb &

-

LN

e T T
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Scientific  American,

glmﬂumm
MM “« % a e n e 81000 len
Tonldo PRgn = « « « « « « 7S5cents n line,
Pagravings may Aedd adrertisements al 1As sarar rale per
N0, by s rement, ax tAs ntter pross. Advertisemants
Ot B e v af publication offe e early @i Friday
OTRING 15 Gpyaaar (n nest Dene.

—
Im”rweﬂd E‘.".'.‘ foail Gont
< N Untters, . ] pa
it 3 ::.m%'a"""";':,,:',‘,“:...',‘ beliog
'.'J'."'. l"?“‘.l '\.";:‘“llll xn

Just the articles for Artisans or Arosteury

~ FOR SALI'.. CHEAP,

AN ‘.I“Il'l‘ llﬂ:l\ '. 'Llll‘l‘ B\(M"l.

MAGIC LANTERNS.

ILLUSTRATED PRICED MANUALS,
EMATICAL, M OrTIcaL
rn':t" ““. "h '\."lll)l‘l“ A»Y:II‘ ¥ A, Puysioat
ml‘-.om. nlu’n 8-"-‘1 10 n nmn-nlonn

“‘ w. m%i( nnium Rtrect,

2”?"\'0& I'hllmlnphll
EM

&J W "!(’Cll WAKOM& Cugmists, Importers
L Minerals, ete., have rimoved from
Q:g:" ‘1:";:’ 1. Fiiton 1., two doors above

ARTNER \\'A\"l‘l-‘l\—vdlh &.mo—'rn
ferilitate the extens'on of & pew enterprise. Pro-
b llﬂclﬂll rrmunerstive to I an investigation
we secking levestment. n ocg cﬂy refer-

'lvn Address . 0. l‘ol". New

K STONE PATENT FORGES

Pmt.\hic or Sta-
Power. Best
gvery class of
Portable Forge

ot 5m;‘.m
tionary, for Hand or
and C}u_‘[\pn-‘(
work KeyStone

Co., P adelphia.

Large

for

0 PARTIES BUILDING AND UsiNdg

Steam Fogives—The undervigned call stention to
Tremper's P‘!h-&l\djw‘-'t:du‘o Cut. og_ Oéwn:dd' o‘rh:
wvmot. ‘an A O AR a1 €. D
ciicslar, 20 PUSE .Iu\t.s&{:o Iimiogton, Del.

Portland Cement.

A Practical Treatise on Cement furniabed FEEE.
8. L. Merchant & Co. 7 Soutn St New York.

‘??g

NEW YORK
SCREW
NANUFACTUR'R
MACHINE SCREWS of all de-
exriptionsdefying competition In
prices and q'll‘ll) SILVER Me-

DALs, Exhibitions 1892 & 1567,
C. DUCREUX, \r.
8 Eltzadbeth, N.Y.

HOUSTON'S PATENT
TURBINE WATER WHEEL.

.-.lou. Strongeot, Cheapest, Bost.

In the test at Holyoke, !
157 u:o Uoullon gave in e
!h (lmu:te ever

o‘r ln s rellable test and
the highest nvernge roes
sults ever obtained, In

ractical uso itis everywhere

emonstrating its superior
ity over all others. Emer
son’s full report furnished oo

. :'\pllullon Bend for Ciren
MERRILL & HOUSTON
IRON WORKS,

Beloft, Wisconatn

R L Vervalens Brick Machines,

at Haverstmaw, Rockland Co. N. Y. Making nlnc
l-mhlo! al the brirk usedin thc sutu ~—nd lorclrculu

PATENTS

The puhluuem Ol the BOIENTIFIC AMERICAN lLAYe
scted sssolleitors of patents (o the United Stares and
forelgu countries for more than three quarters of a cen-
aury. More than FIPrY THOUSAND [nventors have
avalled themselves of their services. All patents se-
cured through this sgency recelve s special notice in the
SCIENTIFIC AMERIOAN, which frequently attracts pur-
chasers for the patent,

Iaventions examined, and advice as to patentadility free

Patents obtained {n the best manner, and with as 1it-
tle delsy as possible.

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

Special examinations as to the patentability of inven.
Hous mude, at the Patent Offoe, on recelpt of model or
drawing and description ; cost for this sesrch and re-
port, §6.

Trade Marks.—The necossary papers for securing
protection” to manufacturers and merchants fn this
country aud abroad are prepared at this office.,

Deslgn Patents, for protecting artists and de signers
Of any new ornaments) work, are quickly and chesply
obtsloed through this office.

Copyrights obtained,

Foreign Patents are solicited 1n all countries where
puatent lawa exist. Pamphlots, contalolng the coat and
full particulars, matled on appliecation.

Canads Patenta,~Canada {x one of the best countries

or patents. The cost depends upon the length of time
:,:r;‘;.mf:u.l::,mm s desired, Full particulars by mall

We shiall be happy to confer with {nventors, examine
thelr mwodels und drawings, and adyise with them as to
obtalning patents without copsultation fee. For v ery
kind of information pertaining Lo patents, at home or
abrond,

$end for pamphlet, 110 pages, contatning laws and full
directions for obtaining patents. Address

MUNN & Co.,
Publishers SCIENTIFIC AMERIOAN,
37 Park Row, N, Yy,

Braxon ornc:—C¢rnrr F and 7th Streets,

Wastington, D,

une,

A LEYENR

AN R
OOTATS GAUR COCKS

REGULATONRS

¢ g

MURRILL & KEIZER, 44 Hollldny St Balt,

IMPPROVED 1w

DOUBLE A 'nno
BUCKEL.PLUNGE

SteamPumps

ALWAYS ELIAD ?.
VALLM‘ MACHINE COMPANY,
Easthampton, Masn,

“&l”O(N)

1eols)
hr Danbury
for reasons named,

"ot be Tor sale
K

Universal Hand Maning
Machine, s laborsaving
faveation, sttached to
any vise, to beuch with
stangd and chuek, or to
work itself, set 10 work
in any direction 19 & mo.
ment. Up and down foed
1o Tool; reversibie self
crou(u--t Quickly saves
s cost in hands of all e
ta! working mechanios,
Jacor E. SUITIERLIN,
mi'r, 80 Dusane St N. X,

OPE.

A wuccoss,
more duranhle !
Slae. and will h
10 oferated gaickly sl always eastly §
any '-v !n out of arder,

re lnrn"l I ol satiefacrory, F. A
Dasbury, ot

market—-has had & large and rapid sale, being o docided “ take ™
Can show clearly, where over §10000 per year cun e made out of 1, the princip
adapted to anythine, from & Joweler's or a dental dri)l to s«
ror lllastrated descriptive sty and furthor information, address the Manufscturers,

.

. Berp's PaATENT, Avovsr 13,
Ne artiiy endorsed by all u-!nﬁ Il suon(n and

ban any other. Holds drills from 0 to X, rall
14 wach lsrger by tumning down shankas to ~.
eatnot clog, set, or In
fias now bheen & year {n cobstant
All are rold with fall warmant, to be
LMULL & CO., Manulacturers,
fend for HHastreted Deseriptive Ulrodlar,

ing prrtectly

ENOINE LATHES, DRILLS, &¢. Send for Price
NEW HMAYEN MANU l'¢( Tl‘l(lV(J
ow

Inven,

d [May 2, 1874.

'gl"__"f ‘.'?wﬂn Alnﬂﬂuw ‘4

American SBaw Co,

NO. 1 PERRY ST, NEW YORK.

%l_qgﬁumrm!-t“

Addr!- Joux

1o
tom, X9 or 13 mnﬂf‘"?l”“’ "-K.‘.

uo,e lnr co.u,lu power long distances

YANNATE OF SBODA ir not I'Mc-nlml, and
sannot be Pateated. Thomas's Flotd Teunats of
Hoda is o perfect Awerems Tor removing scale from Steam
Bollers, WitnovT IxJURINe Horree. 1t has removed

Hushels of Scale from Single Ballers, lhn-h’ savin
Tons of Conl. 1t saves 20 thines 1ia cost In Faal, sb
ssves 20 thimes 10a cost tu repalins of Dollers luld in
inie, M0 E Phls, 390 b, N Bbis, 135 b, st the low
priee o f1 IJI pet pound-—less than ous third pries of

Addr“-

¥ preparstions, An A superior to sl nllml
L0 X SPESCER THOMAS, Kinirs, §

~ PATENT FOR SALE.

_(if elosed before June 1), will buy the Patent (and $1000 worth of especial
on the * Danbury Drtll Chnck
poriant enterprise on nand, which will require his whole sttention and the Above Amount of extrs eash.
s now EVERTYWHERE scknowlodgnd 1o be the hest Ohuek, for all purposss, aver put on the

Only canse of selling ~owner has larger and more

from the frst. #2000 would bot buy It except
le bein

ar wheel chuck, Unless sold betore Jane 1,1t wi

A. HU LL & CO.,

DANBURY, (‘0‘\.

ANTED—An exporienced manufacturer

of unchemicalled Corn Starch. To s nu-lu:lory
wan, good wages and fleady employment will be vro
App! in person o/ by letter, to OWENS, LANE &
DYEW MAUHINE CO., Ssiut Louls, Mo,

Save fuel, and rupply DRY steam, A.:ﬁno 10 bollery
or vet In separste furnsces. 4. W‘B T
Liverty Bt.,

‘New Torx.
Pyrometor-.

Super-Heated lmm ous
Addr ll!mu' W. BULKLEY,
# Liberty St New Yorx.

For testing Ovens, Bofler
lnd. Biast furnaces,

Bamples from
B.E. Hale &CO,,
60 and 58 Park

o2p
¢
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EE ==
e B
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h BALL & CO.. 2 Cortlandt St N Y, Oty

THE PULSOMETER.

The simplest, most durable and elfleciive
STRAM I"UMPF now Inuse. Wil pump gritty
or muddy water without wear or Infury Lo
It cannot get out of order.

Branch Depots:

11 Pemberton Square, Boston, Mass.

1897 Market St., Ph‘lldelphll Pa.

5 Wells Street, Chicago, 111,

South Western Expou nun. New Orleans.
F11 & 8§15 North Sccond St., St. Louls, Mo.

CONPANY
4EmeryGrinders

C. KEEN

{ts parts.

DRILL CO., Woonsocket, R, 1..are

now the sole owners and manufac-

turers of the celebrated

DiaMoxD SoLip EMERY WIHEELS,
£~ Hlustrated Catalogue of Em-

L (;_ry Wheels, Machinery, and Tools
REE.

MOROE o,

THE AMERICAN TWIST |

ROGERS & CO,, Madison, Ind., are
. lbc origipal introducers of TANNATE OF
SODA for clesning bollers. Thelr preparation of um
Sait was patented May 21st, 1571, It success has led 1
many fraudulent tmitations sgainst which the public l!
warnd, Their T. 8. in the solid Sall (taelf—no didution.
OXLY 1 70 2 OUNCES DAILY SEQUIRED. ce 35¢c.a Ib.
Send tor book. Relerences: l’.cmlngmn & Sons, lllon
N. Y.: Root Steam Eagine Co Y.; Owens, Lane
Dyer & Co.,Hamilton,0.; Onelda Lommnnuy Oneld. N.¥

STEAM BOILER AND PIPE

COVERING

Saves ten to twenty {mr cent, CHALMERS SPENCE
CO.. foot E. sth 8t., N, ¥'.: 1302 N, 2nd 5t., St. Louis. Mo.

INDEPENDENT

BOILER FEEDERS

SEND FORILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.

HAMILTON.OHIO.

4 DNGINES AND BOILLIKES, New aua éec,
ona Hand, Portable and sunn}mrv. For descrip-
tion, address GOODWIN & WIHITE, Ol City, Pa.

H W JOHNS 8

S.STOWNGSGEND, 31|

£2 Sena ‘for -h‘-c.'lptln- anphlcu Price ll-n. &c.

Mamen Lane, N Y

Liveral inducemants to Merchants and Dealers.
| Patentee nnd Sole Manufacturer,
Estanvisued 1858,

SPEED ONLY 100 TO 300 REV. PER. MIN.
SAVES HALF THE POWER REQUIRED FOR FAN.

PH.& .FM.ROOTS CONNERSVILLE,
LIBERTY ST. NEWYORK.

IND. M'FR'S.
GEN'L AGENT.

ST ~Z2=FY FOO04W

EXTRA HEAVY AND IMPROVED
GUCIUS W. POND, MANU UFACTURER

W orc:-tcr. Mass.
Waroroows, 9§ Liberty aucn New York,
A ( l'lcnuma Agent.

Machinists’
TOOLS,

OF ALL KINDS,
ADDREAM ¢

N.Y.Steam Bogine Co,

08 Chambers St,

For Patlerns, C
GEAR WHEELS,

) with cur A
R Fatest Noalding A9
Maching, 8

New Yonx

PORTLAND CEMENT,

rwm the best London Manufacturers. Forsale by
JAMES BRAND, 55 Clff 8t., N.
A l'ncllcal ‘rrcn!mnn Coment furnished for b3 ccnlu.

GRINDSTONES

2000 TONS ON HAND. FOUNDED 1810,

J.EMITCHELL. PHILA.

NOYRE'
Mill!'urnishlngWorks
are the Iargest In the United States,

T'"'(l make Barr
Millstones, Portable Milly, Smut Machines, Packers, M1l
Plcks, Water Wheels, Pulleys and Gearing, spe llﬂ”)
mlnv-lml to flour mills, Send for catalogue,

J. T, NOYE & SON, Buffalo N.Y.

Working Models
oL A "wam s g
THE AMERICAN
Gas Carbonizing Association,

Q00 BROADWAY, NEW YORNK,
Owners of X, Whitney's Patents for the U, &,
DROPF LIGIHTS,

NTHREET LIGHTS,

METRE ATTACHMENTS,
Announce to the ynbuc llo fact, that, owing 1o the con-
templated lengthenea vief hmeoll
his carly departure m-'dor Bpon im L Dusinese
tters connected with the Introduction of bis valos-
:‘: fuventions in seversl of the Coatinental llulu. ll
‘:. beootne deatrabile for the motasl sdrantage of
hitney and his associates, that thelr Inlerests

bm
shoald condensed ss much as ble ; snd 1o thet
end, the American Gas Carbon Aseceistion now

ofer b renaining Interests for local territorial rights
lhmuhonl the U, tes, st proces and ¥, Termns that
cannot 181l 1o meet the wishes of l-uncq’uanon

The t value ot these (nventions, In sll thetr varie-
ties of Drop LA Ligtts, and Metre Attach.
ments, has been non-mud bvyo“ all question ; snd
certified to by the ablest selentific sud expert 1aleat in
the country, 8+ well as by all *bo hare them : and
they have proved by their own work Lo the only
thorongh and perfect earburetter yet bhrought ts pubite
notioe—5are, Relad under all _conaftious, Durable,
Cheap, snd Saving in Gas INis Lo the gan
tonl:mt"t bt'oldc‘l l'::ldlh & very large profit 10 those

urchasing s territol d:‘
i Several .( 1he Western and Southern sad South W
ern States are offered at prices and on terms That o
the purchasers thereof the opportunity to mn many
times the amount of thelr lnnmc- and io certaln

cases where responsible, business men uy
purchase a State or Block ol Summ

axsurance of the business ku:m

Assoctation are wililng, nuu .

large portion of the purchase pnee Inn uteru( n the
D furtmer information, testimonials, circulars. &¢..
Ny to the Rooms ¥ & 10, No. ﬁhdv".

s p! lo !Ie offices,
Il lll. WHITNEY. S. M. BOLMES,
uA Gen. Superintendent. Ex. Msoager for Trostees.

WO00D WORKING MACHINERY.

For Planing Mills, Car Shopa, Sash, Blind snd Door Ma
kers, &c., &¢. Send for lllusiratec Catalogue snd price
list. Factory, at Worcester, Mass, Salesroom, st 121
Chambers & 1(3 Reade Sts., New York.

SCIENTIFIC AMERICAN.
THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENTY-NINTH YEAR.
VOLUME XXX —NEW SERIES.

The publishiers of the SCIENTIFIC AMERICAN beg
to announce that on the third day of January,157,a
new volume commences, It will continue to be the alm
of the publishers to render the contents of the coming
year more attractive and useful than any of its prede-
Cessors.

The SCIENTIFIC AMERIOAN s devoted to the inter
ests of Popular Science, the Mechanic Arts, Manufac.
tures, Inventions,Agriculture,Commerce, sud the Indus-
trial pursuits generally ; and it {s valuable and {nstruc-
tive not only In the Workshop and Manufactory, but also
in the Household, the Library, and the Reading Room.

To the Mechanic and Manufacturer !

No person engaged In any of the mechanical pursults
shounld think of doing without the SCIENTIFIO AMOris
0AN, Every number contains from gix to ton engravibgs
of new machines and inventions which cannot be fonn
{n any other publication.

The best Mochanical Paper in the World !

Ayoar'snumbers contain over 800 pages and severa
hundred engravings of new machines, useful and novel
inventions, manufacturing cstablishments, tools, and
processes,

One copy, One YeAr........ sassssasuns weessensanses 85.00

One copy, six months wanee - 1.50

One copy, four month eses 1,00

Onecopy of Sclentific Amerlcm forone ycnr.and

ono copy of engraving, “*Men of Yrogrosa'.

Ono copy of Selentific American forone ycnr.nnd

one copy of *Belonce Record " for 187, 6.W

Remit by postal order, draft or express,

The postage on the Scfentine American s five centa
por quarter, payablo at the ofice where received. Caus
ada subscribers must remit, with subscription, 35 cents
oxtra LO pAy postage,

Addross all lottors and make all Post Office orders and
drafts payable to

MUNN & CO.,
3 PARK 0w NRN QNS

HE ** Scientific American” is printe ol W ith
CHAS. ENKU JOHNSON & CO.S INK. Teath uuu

. 100

Tombard Sta,, Philadelphis, and 59 Goid St., Now York
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