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IM. ROVED DIAMOND STONE SAWING MACHINE,

The working of stone, although one of the greatest of hu-
man industries, has, up to this time, probably received less
agsistance from steam machinery than any of the principel
arts. It is therefore with special gratification that we chro-
nicle and portray the new mechanism here presented, which,
by its remarkable performances, entitles it to rank among the
important mechanical achievements of the age. As a labor-
saving device, this Emerson machine executes in stone al-
most what the common circular saw does in wood,

Our engraving is from a photograph of the original ma-
chine as arranged for practical operation. It is very strong-
ly built, weighing about 24,000 1bs The metal portion
alone comprises about
20,000 1bs. of this weight,
The apparatus is mount-
ed with a circular raw, 73
inches in diameter, car-
rying 48 diamonds and
steel points,

Without changing the
velocity of the main
shaft, the epeed of this
saw may be varied from
5 revolutions to 500 per
minute, an advantage of
importance, as in the use
of hard metal points a
slow speed and heavy
feed are required, while
in the use of diamonds
for the cutting points
the reverse is necessary.
The feeding of thestone
to the saw may be varied
from one sixteenth of an
inch to four inches at
each revolution, the feed
motion being taken from
the mandrel of the saw.
The carriage or beds up-
on which the stone is
mounted are moved by a
separate feed mction,
back and forth, much
faster than when the saw
is cutting. A single hand
lever suffices for this ope-
ration

By the aid of simple
mechanism in connection
with another hand lever,
the saw, with all of its
appliances, may ba raigsed
or lowered without stop-
ping its motion or chang-
ing the tension of a belt;
so that when it is desi-
rable to saw stone more
than thirty inches in
thickness or in widtb,the
saw can be elevated
and an upper cut made
through vhe stone as deep
as the saw will cut. The
stone is then run back,
and thesaw lowered. The
carriage next passesover
the top or upper part of
the mandrel, and anun-
der cut is made. The
time taken in raising
and lowering thesaw does
not occupy more than
five minutes, notwith-
standing that the weight
raised and lowered may
exceed 4,000 1bs. Inordinary work, the stone is not moved
after 1t is placed upon the bed until it is sawn into slabs
or pieces of the required thickness. The saw is made mova-
ble upon its own mandrel by the turning of a small hand
wheel. At each revolution the saw is moved sidewise one
fourth of an inch, being four turns of the crank to oneinch.
The carriage or bed, upon which the stone rests, runs, it is
claimed, a8 perfectly as the bed of an iron planer. It tra-
vels upon heavy iron rollers, the journal boxes of which
are made perfectly grit proof and self oiling.

Stone may be sawn to any length up to 14 feet, and of
any angle or depth to five feet, so that & corner piece may
be sawn out of a stone block. All stone to the hardness of
ordinary grindstone, may be sawn with hardened steel or

metal points; diamonds are substituted in working upon
the harder grades.

It is claimed that one circular saw in this machine will
do the work of more than one hundred hand saws, and this
accurately true and out of wind. The machine has already
sawn one hundred and twenty-five superficial feet of actual
cutting in one hour, of the hardest kind of Berea sand-
stone, a material harder than ordinary grindstone grit. This
was done with the diamonds as cutting points.

In our second figure (see page 163) is shown a section of
two teeth of the saw with the holders in position: A is the
diamond holder, and B the steel point holder. The steel
holders are made adjustable and interchangeable in the saw,
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EMERSON'S PATENT DIAMOND STONE SAWING MACHINE.

#o that either the steel tooth holders or diamond holders may
be used in the same blade.

Fig. 3 (page 163) shows the diamond holder and diamond
detached from the saw, C C being a full sized holder with
diamond inserted ; D a half section, showing the cavity cut
to receive the diamond, and E the diamond, inclosed or par-
tially embedded in a soft metallic casing (copper by prefe-
rence). The method of setting and holding the diamond, as
now adopted, is here clearly represented. The diamond is
first wrapped in a casing of copper, and placed so as to pre-
sent the most des!_able cutting part in suitable direction and
position. The caging is then closed around it so as to msin-
tain it in position. The diamond is them, with the casing,
placed between two metal or other suitable substances of
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sufficient hardness to press the casing into every jagged
shape and irregularity of the diamond, but not of sufficient
hardness to crush or break the same. The surplus part of
the casing is then cutaway. A cavity is then formed in the
steel holder, approximating the outer shape of the diamond
casing. The latter is then placed between the jaws of the
holder, and under pressure is forced, to a perfect fit. #pro-
file, into the steel and on the diamond. The lower portion
of the casing is gripped between the jaws of the holder, as
in a vise, forming a perfect fit and substantial connection.
This exceedingly simple method enables any mechanic of or-
dinary skill to set the diamond.

Fig. 4 (page 163) is a holder with three or more diamonds
set in one piece, designed
more particularly for
straight saws, to be used
with reciprocating mo-
tion.

Machinery for the use
of this saw may be va-
ried and constructed to
suit all kinds of stone
sawing and dressing.

‘We understand that
the machine here illus-
trated is to be ret up and
operated at the Cincinna-
ti Industrial Exposition,
which opens September
2, 1874. The stone saw
and machine is the in-
vention of Mr. J. E. Em-
erson, and is covered by
numerous patents.

Further information
may be obtained by ad-
dressing Messrs. Emer-
gon, Ford & Co., Beaver
Fallg, Pa., or Richard 8.
Robertson, Egq., No. 12
Smithfield street, Pitts-
ourgh, Pa.
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Structure of Coal.

By close investigation
E. W. Binney, F.R.S
believes he has estab-
lished the following facts:
Soft caking, or ckerry,
coal is chicfly composed
of the bark, cellular tis-
sue, and vascular cylin-
ders of coal plants with
some macrospores and
microspores. Caking coal
has much the same com-
position, except that it
contains a greater propor-
tion of bark. Splint, ur
hard coal, has a nearly
similar composition, but
with a great excess of
macrospores. Cannel coal,
especially that yielding a
brown streak, is formed
of the remains of differ-
ent portions of plants
which had been long ma-
cerated in water; it con-
tains a great excess of
microspores. Macrospores
are from 75 to 5z of an
inch in diameter, and can
be easily seen by the
naked eye. Their exte-
rior is composed of a
brown coriaceous sub-
stance, containing within it carbonate of lime or bisulphide
of iron, according to the nature of the matrix. The micro-
spores are about 320 times less in size, and contain gome
form of hydrocarbon, which, by the action of heat, becomes
paraffin. These conclusions were arrived at merely as to
the composition of the different kinds of coal. Each seam
is materially affected by the nature of the roof, since, if it is
an open sandstone, gaseous matter can freely escape, which
is of course not the case when the seam is roofed in with
airtight black shale or blue bind.

D> S

THE Pilot Knob Iron Company have recently sunk a shaft
on Shepherd Mountain, Iron county, Mo., and have now
passed through 70 feet of almost solid ore.
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CAN WE STAY?

It is time some one stood up for his country: some Ameri-
can, we mean. Not fo: its present prosperity and immediate
prospectr, there are plenty to do that: but for its distant
past and distant future. We are tired of hearing the Conti-
nent called & graveyard of nations, the tomb of antecedent
raceg, the one spot on earth which man cannot permanently
inhabit!

1t is bad enough to be told,by would-be wise ethnologists,
that our climate is hostile to the Aryan type, that an irre-
sistible Indianizing influence pervades the airand is rapidly
converting us all into lean, high-cheeked, bilious-looking
copies of Mr. Lo; and that our great grandchildren will be
no better than so many Sioux. But thatis not half so bad as
to be told that it is a question whether their de:cendaats
will be able to stay here at all, except underground. Any
existency is better than extinction: and it is possible to hope
good things of our race even if it should assume the physi-
cal characteristics of the so-called American type.

The latest advocate of the extinction hypothesis is the
somewhat prominent author of ‘‘ Sex in Education.” His
essay, read before the National Teachers’ Association the
other day, el out with the discouraging announcement that
no race of human kind has yet obtained a permanent foot-
hold on this continent; and the lesson he sought to enforce
was that, unless something extraordinary is done, we are
doomed as a race to untimely extermination. The Asfatics,
he said, trace their life to beginnings immensely remote.
The descendents of the Ptolemys still linger in the valley of
the Nile. The race wLich peopled Northern Europe, when
Greece and Rome were young, more than maintains its an-
cient place and power. Butthe ancient races of America—
where are they? ¢ We only know that they are gone.”

When Dr. Clarke talks of ‘Brain Bailding” and the
*“ Education of the Sexes,” he says much that is sensible and
true: but when he infers our early destruction by climatic
influences from the fact that other American races have van-
ished, our confidence in his judgment is meriously shaken.
Grant that vestiges of two or more departed races are to be
found within our borders, and that when the Mayflower dis-
charged her marvelous cargo of cottage furniture to furnish
heirlooms for all New England, the native race were hasten-
ing to the happy hunting grounds at a rate which whisky
and gunpowder have but slightly accelerated: does that
prove American races to be short lived? Rather let us call it
evidence of exceeding long life. Where else on earth will you
find so few races bridging over so vast an interval of time?

When the pioneers of Iialy and Greece, wild as Mohawks,
fought their way into Europe, a peaceful and populous
nation—whose unhappy remnant has lately given a Presi-
dent to Mexico—was cultivating maize in the valley of the
Mississippi, mining copper at Lake Superior, and building
templex in the South. The man of the Florida corals ante-
dates not merely the Ptolemys—men of yesterday—but the
Phuroahs, the shepherd kings, it may be the very land they
owned and ruled. What wonder that his lineage is lost?
We know from recent exploration that the desert regions of
North Africa were under water in later tertiary times. Since
then the sea has dried away, and across its sandy bottom the

Nile has laid its annual layers of mud for the creation of the
aocient granary of the world. There is geological evidence
that, when the first mud layer was put down, a broad fresh
water sea covered the now barren Bad Lands of our great
West. There is similar evidence that men dwelt on its
shores and fished from its headlands.

Since the pioneers of Western Europe sought shelter in the
caves of France and Belgium,the Somme has sunk its bed
through a hundred feet of gravel. Since a settled population
flourished or the then fertile,now arid, plains of the Colorado,
that stream has cut its mighty cafions deep in earth through
two, four, perhaps six, thousand feet of solid rock! When
the upper strata of the Himalayas were in process of deposi-
tion, and ‘before our Aryan fatherland began its upward
course in civilization and altitude, human beings were fish-
ing among the islands of our Pacific coast, since lifted up to
form the Coast Range. Ages afterward, when the Golden
Gate had been opened and California drained of the sea
which had filled the valleys of the Sacramento and San
Joaquin, but before the gold gravels were ground into exist-
ence or buried beneath lava floods, other men came in and
occupied the land, leaving their remains, with those of ani-
mals long extinct.

Yet because we cannot trace these nations historically
throuzh intervening ages, because they seem to represent
a number of distinct successive races, shall we nlame the
climate and call the land inimical to humanity ?

PREPARE FOR THE CENTENNIAL.

The short time intervening betwesn the present date and
the opening of the Centennial Exhibition renders it impera-
tive that intending exhibitors should begin their prepara-
tions at once. We need not urge the fact that, owing to the

¢s | magnitude of the affair and the large interests involved,the

delays, 20 common in our yearly fairs, caused by not trans-
raitting objects for exbibition until the last moment, will not
here be possible. The Centennial commisgion has announced
its readiness to receive applications for space, so that this
important matter can now be definitely settled, leaving
nothing to be done but to get the articles ready in conformity
with the area of surface secured. Applications should be
made immediately, in order that the commission may be
allowed time to decide on the amount of room to be as-
signed to foreign nations. Lack of promptitude, therefore,
on the part of intending exhibitors will probably result in
their finding the space desired already occupied by less terdy
applicants or get apart for foreign contributors.

Those most directly interested at the present moment are
manufacturers who propose making large entries which
will take time to construct or arrange, and the people who
contemplate collective exhibitions of the natural resources or
raw materials of different sections of the country, which can-
not well be made by individual exhibitors.

It is especially desirable that provision for these aggregate
contributions should be speedily made. The importance of
the plan, as an incentive to immigration and to the invest-
ment of foreign capital, is very great: and liberal arrange-
ments for the prompt and thorough performance of the
work will amply repay those States or communities which
undertake it.

The advertisement of the Director General of the Centen-
nial will be found in another column, and from it may be
learned how applications should be made. It is high time
that the public should realize the fact that, leaving out all
debatable questions as to its expediency as a national enter-
prize, our Exposition of 1876 is not an abstraction, as seems
to be the prevalent idea, but something upon which work,
now commenced, is briskly progressing. Ground has been
broken, and the foundations of the great buildings are be-
ginning to appear. Foreign commissioners have already
established offices among us, and foreign governments have
set apart liberal sums of money to ensure the representation
of their industries. If we propose to make the fair a fit
celebration for the anniversary which it commemorates and
worthy of the high industrial and intellectual standard of
our people, we must begin work for it at once—not at some
vague,future period in next week, next month, or next year,
but, earnestly and emphatically, now. ’

PENHOLDERS.

Goosequills are round : consequently penholdera are round.
Professor Syllogism might dispute the logic of this observa-
tion; it is correct, nevertheless. Evolation—the clearest
expression of the Great Artificer’s will in Nature—is the one
unbreakable law which determines the products of human
invention. Solomon’s assertion that there is no new thing
under the sun was therefore true in a wider sense than the
kingly preacher imagined. In Natureand in Artalike,every-
thing is the offspring of something gone before; and how.
ever unique it may seem at first sight, it will prove on ex-
amination to be only a more or less modified copy of some-
thing else.

Downward Irom the first metal worker, whose weapons
and implements of bronze were exact copies of those his
neighbors were toilsomely chipping from stone—thus al-
lowing the necessities of one substance to determine the
fashion of objects made of another,of entirely different char-
acter, by entirely different processes—one may trace the
tendency of men to perpetuate form,evenat the cost of sacrifi-
cing substance and usefulness. The material may change,
and the mode of working, to correspond ; but the figure re-
mains, a8 though to justify Goethe’s assertion that form
alone is real.

The original maker of metallic pens could do no other
than imitate the time-honored goosequill, thrusting a round

stick into the end of the barrel for a holder. Subsequently
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the barrel was taken from the pen and made a part of the
holder, which has since been modified in numberless ways,
without departing essentially, however, from the cylindrical
form. Accustemed to this shape, we can with difficulty
think of any other. Indeed, so strong is the natural feeling
that whatever is is right, it is more than likely that, if our
readers were individually asked why a penholder is round,
the majority would reply: ‘‘ Because that is the proper
shape.”

But the argunient from universal assent, so convincing to
the theologian, is practically as little worth in matter of fact
as in matters of faith. At best it only proves the matter not
intolerable. Penholders are round because no ono has ever
made them otherwise. [t by no means follows that a change
would not be beneficial.

Place your thumb and forefinger against the second finger
as in vhe act of grasping & pen, and notice the shape of the
space between them. It is triapgular. Itis eary to puta
round stick into a three cornered hole; but it needs no me-
chanical genius to see that it will not make the closest possi-
ble fit.

To write steadily and with a uniform slope, the pen needs
to be firmly held in a fixed position. To write easily the pen
must lie in the hand naturally, so as to maintain its posi-
tion with the least effort. With a rolling penholder, these
conditions are butpoorly met. The contrary obtains with a
three-sided holder, which presents a broad surface to each
side of the finger’s triangular grip, and gives a steady Lold,
without apparent pressure and without appreciably separat-
ing the fingers. Tho advantage of a triangular holder over
around one in the last pariicularis very great; and we are
confident that holders so made would rapidly supersede the
present style if once placed in market.

There is reason to make the change, and pen stick makers
will do well to consider it. Should it be made, would the
logic of our first observation be impaired ? Would the new
form have any other reason for being than the fact that it is
the best form? No, and yes. It is the best form unques-
tionably ; yet it owes its existence not to that, but to the ap-
parently irrelevant fact that horsefoot crabs have three-cor-
nered tails!

Visiting the seashore, we chanced to find the empty shell
of one of these singular creatures. While holding it up by
its spiky tail, a friend, of the sex that is said to have no in-
ventive genius, remarked that the tail would make an odd
penholder. Thesuggestion was carried out, and the pro-
duct was odd enough. But it was something more. It was
a revelation of a needed reform in penholders. We have
used it for weeks, with a daily increasing conviction that the
goosequill was an unfortunate model. The perfect pen-
holder is three-sided.

THE MICROSCOPE AS A CRIMINAL DETECTIVE.

The annals of criminal jutisprudence furnish an abund-
ance of cases in which the microacope, in the hands of an
expert has been the means of eliciting missing links in the
circumstantial evidence pointing to the guilt of the accused.
Instances are cited where the instrument hus shown hairs,
clinging to the edge of an ax, to be those of a human being,
in direct contradiction of the statement of the prisoner, as-
cribing them to some animal; and similar scrutiny of fresh
blood upon clothing has proved the origin of the stuin be-
yond a reasonable doubt.

‘When blood, however, has once become dry, several au-
thorities assert that it is impossible to distinguish it from
that of the ox, pig, sheep, horse, or goat. Itis urged that
the differences between the average sizes of their corpuscles
are too irregular to measure accurately,and that a man’s life
should not be put in question on the uncertain calculation of
a blood corpuscle’s ratio of contraction in drying. In oppo-
sition to these views are some recent experiments, made by
Dr. Joseph G. Richardson,of Philadelphia. This investigation
disposes of the first objection above mentioned by pointing
out that, while it may be valid as regards feebly magnified
blood disks, it becomes void when these bodies are awplified
3,700 times. Regarding the second, Le stamps it as incor-
rect, and cites a case in which seven human blood disks,
whose mean diameter had been accurately determined at
3o%¢ of an inch, were subsequently computed to average
33'%%> OF only zx3ly5p of an inch less than their actual mag-
nitude. Dr. Richardson also points out, with reference to
the last objection, that, all the blood disks likely to be mis-
taken for those of man being normally smaller, instead of
contracting they would have to expand to become conformed
to those of human blood. This expansion does not occur,
so that the only possible mistake in diagnosis would be to
suppose that ox blood were present when man’s blood had
actually been shed ; so that at the worst wemight contribute
to a criminal’s escape,but never to the punishment of an in-
noecent person.

In order to afford a positive demonstration of the facte, Dr.
Richardson obtained, from each of two friends, three speci-
mens of blood clots, from the veins of a man, an ox, and a
sheep respectively, selected without his knowledge. = By
microscopical examination slone, he was able to determine,
with perfect accuracy, the origin of each sample. The cor-
puscles of human blood averaged 57';5, with a maximum
of g7 and & minimum of y¢5 of an inch; those of the
ox blood gave a mean measurement of ;xl, with a maxi-
mum of ;74 and & minimum of ;v ; while those of the
sheep’s blood afforded a mean of ¢4ly, with &8 maximum of
¥7oz and a minimum of ¢l of an inch.

From these and other experiments, Dr. Richardson con-
cludes that, since the red blood globules of the pig, ox, red
deer, cat, horse, sheep and goat ‘‘are all so much smaller

than even the ordinary minimum size of the human red
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diek, a8 computed in my investigations, we are now able,by
the aid of high powers of the microscope and under favora-
ble circumstances, positively to distinguish stains produced
by human bleod from those caused by the blood of any one
of the animals just enumerated ; and this even after a lapse
of five years (at least) from the date of their primary pro-
duction,”

THE ENGINEER’S TRIAL TRIP OF THE PACIFIC MAIL
STEAMER CITY OF PEKING.

About fifteen hundred guests assembled, in response to in-
vitations issued by the Pacific Mail Steamship Company, on
July 22, to witness the trial of the company’s new steamer

City of Peking. This vessel is one of a pair,built by Mesers.
John Roach & Son, in their yard at Chester, Pa., auring the
last year. The mate, City of Tokio, has been launched and
is now receiving her machinery and equipment at the Morgan
Iron Works, foot of East 9th street, New York city. These
vessels were designed to meet the requirements of a law
passed in 1872, granting the company a subsidy for carrying
the United States mails between the United S.ates and
China, but stipulating that they should be carried in Ameri-
can built ironvessels of more than five thousand tuns burden.
The following ate the principal dimensions of the ship:

Length over all, 423 feet; length on water line, 407 feet;
beam, 48 feet 9 inches; depth of hold, 38 feet 6 inches; tun-
nage {registered), 5,080 tuns; draft of water when loaded,
forward 22 feet, att 24 feet: displacement when loaded deep,
7,600 tuns; midship section, 930 square feet; total weight ot
iron used in construction of ship 2,400 tuns; thickness of iron
in gkin of ship, }% to 1 inch; tuns of space occupied by ma-
chinery, 1,120.

There aresix watertight compartments. Three of the four
masts are of iron, and the after or jigger mastis of wood.
The total area of canvas that can be spread is 2400 yards.

5 in the one oylinder, and from 15 to 5 in the other,as is now
the case.

The steam to work these engines is furnished by 10 cylin-
drical boilers, having each 3 internal cylindrical furnsaces.
The products of combustion return through tubes above the
furnace,each furnace having its own nest of tubes, separated
from the others by water legs. The steam pasges through
two superheaters on its way to the engine, where it is freed
from the water held in mechanical suspension, and slightly
superheated. The boilers arearranged in two sets, each set
having its own superheater and smoke stack, coal bunker,
feed pipes, and all fittings:complete, as if placed in separate
ships. The following are the principal dimensions of the
boilers : Diameter, 13 teet; length, 10 feet 6 inches; diame-
ter of furnaces, 3 feet 2 inches; length of grate bar, 5 feet 6
inches ; diameter of tubes, 3 to 3} inches; length of tubes,
7 feet 6 inches; thickness of shell, }% inch ; thickness of fur-
nace, 4 inch ; diameter of smoke stack,8 feet 6 inches: hight
of smoke stack, 70 feet ; total grate surface, 520 square feet;
total heating surface, 16,500 square feet: total superheating
surface, 1,600 square feet.

It will be seen from the foregoing that, with the excep-
tions of the late Ville du Havre and the Gireat Eastern,the
City of Peking is the largest trading ship yet built. The
Great Eastern, on account of the tremendous space occupied
by her machinery, did not prove a commercial success until
she was employed in laying telegraph cables. The Ville
du Havre was wrecked too early in her career as a screw ves-
sel to determine her economy ; but she was increased in size,
after having been run a numberof years, with the expecta-
tion of an improvement. The following comparison of the
two ships shows that the City of Peking is not an experi-
ment in marine engineering, as the managers of the French
line gave their ship the same proportions after years of trial.
although both vessels were being constructed independently
at the same time

Citv of Peking Ville Du Havre
Length 423 feet 423 feet
Beam 48 feet 9 inches 49 feet
Tunnage 5,080 tuns 5,086 tuns
Draft 22 to 24 feet 22 to 24 feet

Diameter of screw
Pitch of screw (mean)
Grate surface

20 feet 3 inches
30 feet
520 square feet

} 92 feet

19 feet G inches
29 feet 6 inches
532 equare feet

Total length of ship

occupied by machinery 90 feet

The results of experiment may be more plainly seen by
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coal bunkers. There are eight doors to the coal bunkers for
getting the coal into the fire room, four being forward and aft.

The starting engines and working handles are on the
platform above the floor of the ship, allowing roem for
the oilers to walk beneath while watching the bear-
ings, without interfering with the men working the en-
gines, on the platform. The two independent centrifugal
circulating pumps—one for each engine—are on the starboard
gide, on the floor of the ship. All other pumps, as also the
donkey boilers, are on the deck, in order to be accessible if
the lower hold of the ship be filled with water.

On the trial made on August 22, it was not attempted to
run the engines at full speed, but only slowly, in order to
wear the journals smooth, preliminary to the more extended
trial whica has since taken place, and to test the working of
all parts of the machinery at sea. Such a trial was the more
necesgary, a8 the ship has, in addition to the propelling ma-
chinery,steam engines to move the rudder and to hoist the
anchor. The ship left the North river,abreast of pier 42,at ten
minutes past eleven, steamed around the light ship off Sandy
Hook and returned, arriving abreast of the Battery at five
minutes past four, having been under way five hours and
fifty-four minutes. Only eight of the ten boilers were in use,
and the pressure of stesm carried was 50 1bs. The tide was
running in during the whole trip, and there was a fresh east
wind.

During the first part of the trip, the engines were run
slowly, but were allowed to increase in ppeed; and during
the last hour, they averaged the following :

Revolutions per minute, 46; horse power, 2,250 ; vacuum,
26 inches ; temperature of feed water, 85°; temperature of
discharge water, 87°; temperature of injection water, 70°:
steam pressure 40 lbs.; speed, 12} knots; draft of water
forward, 18 feet; draft of water aft, 19 feet.

The draft to the furnaces was very atrong, and they will
probably be able to burn 15 lbs. of coal per equare foot.
Therefore the following is an estimate of the probable per-
formance of the ship at maximum power: Congumption of
coal per hour=520 X 15=7,800 lbs.; horse power—1800

2
=38900; speed of ship:W%-}%{{-X 123=144% knots. This
speed can probably be maintained in smooth water without
the assistance of the wind.

In a series of voyages, the winds blow as long in favor of
a8 against any ship. When the wind is against her, she
furls her sails; but when it is in her favor. she spreads them
and takes all the advantage. Thus, on a long voyage or
series of voyager, the wind helps more than it hinders. It

appears from an average of a number of voyagea that the

DIAGRAM SHOWING THE GENERAL ARRANGEMENT OF THE MACHINERY AND COAL BUNKERS OF THE CITY OF PEKING.

The ship is propelled by two pairs of compound engines,
each pair having two cylinders: Diameter of high pressure
cylinders, 51 inches; diameter of Jow pressure cylinders, 88
inches; stroke of pistons, 4 feet 6 inches. The object of
using two pairs of engines is to guard against having the
ship disabl:d if one engine should break down. As the ship
has to make a trip of more than five thousand miles, through
an ocean which is almost always in a perpetual calm, the
breakage of one pair of engines might necessitate her to
make her way, under sail alone, twenty-.five hundred miles
to the nearest port. But now, it any accident (with the sin-
gle exception of breaking the crank shaft of the after engine
or the line shaft or screw) happene, the remaining engine
will suffice to bring the ship into port at a very slightly re-
duced speed. In order to avoid as far as possible the liability
of breaking the crank shaft, it has been made in excess of
strength, the diameter being 18 inches (in place of 17} inches
as it would usually have been made), giving an excess of
strength of 8 per cent over the usual practice.

The object in using a paiz of cylinders in place of a single
ope was to divide the maximum strain upon the machinery
into two portions, which are successively applied as each en-
gine passes the center, thus allowing the machine to be
built lighter,and still to retain the advantage of & high boiler
pressurc and great expansion,and to obtain as good or better
economy than can be had in a single cylinder.

The general style of the engines is of the type developed
by the late John Elder, of Glasgow, Scotland, having two
cylinders connected to cranks at right angles, and an inter-
mediate reservoir called a receiver. The steam enters the
high pressure cylinders and follows the piston through about
} of the stroke, at a pressure of about 50 lbs., the difference
between this and the boiler pressure of 60 lbs, having been
lost in the friction of the steam pipe and the intricate pas-
sages in the valves. The steam is expanded inthe high pres-
sure down to 8 1bs. above the atmosphere, and is exhausted
into the receiver at a pressure of 5 lbs. above the atmosphere.
From the receiver it is admitted into the low pressure cylin-
der during nearly ¢ of the stroke, and.is still further ex-
panded to 7 1bs. below the atmosphere or an absolute pres-
sure of nearly 74 lbs., where it is exhausted into the con-
denser, giving a total measure of expansion of nearly 9
times. In order to obtain this in a single cylinder, the
steam would have to be cut off at less than ; of
the stroke, and the variation of pressure would be from 68
lbs. to 6} lbs. per square inch, in place of from 50 to

reasoning from the following facts: 1. The cost of a ship
depends upon her tunnage or displacement. 2. The cost of
fuel to propel her at a given speed is proportional to the
square of the cube root of the displacement.

Take then the cases of two ships, to make a voyage of
5,000 miles at a speed of 15 knots per hour; and we have
the following .

Tunnage 5080 tuns 2600 tuns

Displacement 7200 tuns 3600 tuns
Power required 5270 horse 3400 horse
Space occupied by machinery and coal 2130 tuns 1380 tuns
Available space for cargo and crew 2050 tuns 1220 tuns

Ratio of paying load 100 41
Ratio of cost to run 100 64
Ratio of first cost 100 52

Thue, it appears that, as the size of a ship increases, the
economy increases, from the less cost of fuel to propel her in
proportion to the payingload that she can carry, without con-
sidering the less proportionate cost of officers and crew for a
larger ship. The size of ocean steamers has been continually
increasing since their introduction, wherever they are able
to run full and can be rapidly discharged and loaded. In ad-
dition to their economy, the large ships are much more com-
fortable for passengers on account of their less motion in
rough weather.

The City of Peking will take the place, on the China and
Japan route, of a vessel of 3,500 tuns burden. She isfitted
for 150 cabin and 1,800 steerage passengers. The saloon and
state room acoommodations are a8 luxurious a8 in any ship
entering the barbor of New York, while the comforts of the
steerage are probably in excess, as will be appreciated by any
one noticing the hight between decks, 8 feet, and the nu.
merous air ports, whose hight above the water line at deep
draft will allow of their being kept open in smooth weather.
There is a Root’s rotary exhauster, worked by a separate en-
gineplaced in the engine room, from which pipes are led into
the most inaccessible portions of the hold and through the
steerage, to withdraw the foul air and gas which would oth
erwise accumulate, its place being supplied by fresh air from
the deck. Theapplication of thisexhauster is an experiment
on merchant vesgels, but it is believed that it will mitigate
the poor ventilation incident to all shipe, and the tendency
of the inside of the skin of the ship to sweat, sometimes a
serious objection to iron ships in warm climates.

The diagram shows the arrangement of the boilers and ma-
chinery in the City of Peking. Theshaded portionshowsthe
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wind incresses the available power of a ship about one
third, and therefore the available power of the City of Peking
will be equivalent to 5,200 horse power, and the average
speed, if worked at full power, at a draft of water of 18 feet

6 inches, will ba: 34/ §239X123=15'9 knots. This speed
would carry the vessel from San Francisco to China in 13
days on 85tuns of coal per day. Theamount of coal carried
would have to be 1,500 tons, leaving 4,000 tuns of space for
crew and paying load.

The Royal Yacht.

The new royal yacht Osborne was laanched in 1§70, but,
proving weak, has been sirengthened, replanked, and finally
finished. She recently made a trial trip of six hours, and
attained a speed of 14-85 knows per hour. The following are
some of her particulars: Extreme length, 278 feet ; extreme
breadth, 35 feet 1 inch; oscillating engines, cylinders, 6 feet
8% inches; feathering paddle wheels, floats 11 feet 6 inches; 2
funnels, twenty furpaces; mean steam preesure, 233 lbs.:
mean revolutions, 24'98; mean speed, 1485 ; mean in-icated
power, 3,374 ; mean consumption of coal, per indicated horse
power per hour, 395 1bs. ; capacity for fuel, two days’ steam-
ing.

The Liverpool Landing Stage.

This structure, probably the most magnificent floating
platform in the world, was recently totally destroyed by fire.
It consisted of a large number of pontoons, having iron
frames and wooden fittinge, which in all aggregated a length
of 700 yards, and a width of 80 feet. The structure was
used as a place of debarkation and embarkation for the many
steamships in the harbor. The timbers were creosoted or
tarred, and it is believed that the gas arising therefrom be-
came ignited, communicating the flames to the newly caulked
deck.

&
@

John E, Gavit.

We regret to learn of the death of Mr. John E. Gavit
which took place on August 25, at Stockbridge, Mass. Mr.
Gavit was President of the American Bank Note Company,
Secretary of the American Institute, and an earnest student
and promoter of microscopical science, in which branch of
knowledze he was recognized as an authority. He was also
identified with the art of steel engraving.

AMERICAN shad have been lately shipped in cans to Persia



162

THE GRAPE PHYLLOXERA—SIXTY THOUSAND DOLLARS
REWARD OFFERED FOR A REMEDY FOR THE GRAPE
DISEASE, .

The French National Assembly has recently passed the
following law, the text of which we translate from La Na-
ture:

Article 1. A prize of three hundred thousand francs
($60,000), to which willbe added the voluntary subscriptions
of departments, of communes, of associations, and of indi.
viduals, will be granted by the State to the inventor of a
method, both efficacious and economically applicable in the
generality of soils, for the destruction of the phylloxera or
the prevention of its ravages.

Article 2. A commission, named by the Minister of Agri-
culture and Commerce, will be charged; I. To
determine the conditions to be fulfilled in order
to compete for the prize. II. To decide upon the
methods presented and to make the award.

The commission, under M. Dumas, President,
has already entered upon its labors. The reward,
we believe to be open to the citizens of all nations.

None of the methods proposed for the destruc-
tion ofthat scourge of the vineyard have proved
availing. The insect is indigenous to the North
American continent, and has been found in near-
ly all portions of the United States; so that in
this country abundant opportunity is offered for
its study and for experiment. The successful
inventor will notonly earn a worldwide fame,
but a large fortune, for the definite sum above
named will probably be greatly augmented by
the private rewards offered by the wine manu-
facturers of Southern France, whose business
has been terribly injured by the destruction of
their vines by the parasites.

The phylloxera is a peculiar genus of plant
lice, comprising several species, nore of which
affect man’s interest excepting thatknown asthe
vastatrix. Its attack upon the vines of France
began to attract serious attention soon after the
close of our civil war, the roots of the plantsaf-
fected becoming swollen and bloated, and finally
wasting away. Professor Planchon, in 1868, re-
cognized the injury as caused by the puncture of
a minute insect, to which, after study, he gave
the name by which it is now known, and which
Professor Riley, State Entomologist of Missouri,
from whose recent report we extract the follow-
ing facts and engravings, subsequently found to
be the same as that indigenous to the United
States. The disease continued to spread in Eu-
rope, and especially in France, to such an alarming extent
that a standing phylloxera committee has been organized in
the French Academy of Sciences, of which M. Dumas is se-
cretary. In Portugal, Austria, and Germany, and even in
England, the plague has also appeared.

There are two types of the phylloxera, one termed the gal-
lecola, which lives in galls on the leaves: the other, or ra-
dicicola, in swellings of the roots. In Fig. 1 is shown the

Fig. 1.

underside of a leaf covered with the galls. On opening one
of the latter (see d, Fig. 2) the mother louse is found at work,
surrounding herself with pale yellow eggs. She is about 0'04
inch long, spherical in shape, and of a dull orange color.
When six or eight days old, the eggs hatch into little oval
hexopod beings, which differ from their mother in being of

Fig. 2.

a brighter yellow, and having more perfect legs and anten-
ne. These issue from the gall, scatter over the vine, and,
on reaching the tender terminal leaves, begin to pump up
and to appropriate the sap. In a few days the gall is formed,
and the louse, also growing, begins a parthenogenic mater-

Beientific  Dmevionn,

nity by the deposition of fertile eggs, from 200 to 530 in
number. Each egg brings out a fertile female. So prolific
is the generation that Professor Riley estimates thatthe pro-
duct of a year would encircle the earth thirty times, each in-
dividual touching the end of another.

In autumn, the dwellers in the galls descend to the roots,
and there hibernate. Duringthe summer the number of the
parasites is immensely reduced by their natural enemies.
The precise conditions which determine the production and
maultiplication of the type cannot be stated, but it is said to
be evident that the nature and constitution of the vine are
important elements. Inour second figureare shown various

characteristics of the type. @ and b are ventral and dorsal
views of newly hatched larve, ¢ is an egg, d a section of

THE ROOT-INHABITING PHYLLOXERA (Fig. 3).

gall, ¢ swelling of an attacked tendril, f g 2, views of the
mother larva, ¢ her antenne, and j her two jointed tarsus.
The natural sizes are indicated at the sides.

The newly hatched larve of the radicicola at first resemble
those of the type just described; but they shed the emooth
skin, and acquire raised warts or tubercles. Afterthis they
appear in two principal forms ;one, ¢ f g, Fig. 4, is of amore
dingy greenish yellow, with more swollen fore body and
tapering abdomen. In the same illustration, b is the larva,
hibernating ; s the roots of the vine ; cd the antennz and leg of
larva,and /. the granulations of theskin. The second or more
oval form eventually develops wings. In Fig. 8, a is & heal.
thy root; b,one on which the lice are working; ¢ a deserted
and decaying root; d shows how the parasites are found on
larger roots; ¢ is a female pupa (dorsal view), and f, ventral
view; y and % are similar views of winged female; j, side
view of wingless female, and ¢ the antenn; and ¥ shows
how the puncture of the lice causes the larger roo's to rot.

As to the best means of coping with the disease, Pro-
fessor Riley suggests grafting the more susceptible vices
on the roots of the more resistant varieties. The South-
ern fox (vulpina) is the only species exempt from both leaf
and root lice, but this does not flourish above latitude 35°.
The same authority recommends a bath of weak lye or strong
soap suds before planting the young ones, as the best safe-
guard. A thorough sprinkling of the ground with lime,
ashes, sulphur, galt, or similar substances destructive to in-
sect life, in from July tillfall, will also have a beneficial ef-
fect. Planting the vines in a soil mixed with sand and soot
is also advised. The natural enemies of the phylloxera are
the thrips, the lace wing fly, the lady bird, the synphus fly,
and the phylloxera ‘mite. Fig. 5 represents the last men-
tioned. The leaf lice, it seems, may be controlled by care
in destroying the first galls and in pruning and destroying
the terminal growths of infested vines later in the season.
The root lice are not so easily reached, and it is for a direct
remedy for these that the larga French reward is offered.

The only known and certain cure is submersion for 25 or
30 days, in September and October, or 40 or 50 days in win-
ter. Temporary irrigation will not answer. Carbolic acid,
oil of cade, arsenious acid, sulphide of calcium, sulphide of
mercury, and arsenate of potash, will all kill the insect when
brought in direct contact; but this, in field practice, cannot
be done, or else a strong enough solution cannot be used
without injuring the vine. A thorough mixing of the soil
with carbolic powder has given good results. Bisulphide of
carbon, upon which extensive experiments have been made
by a special French commission, proves to be costly and la-
borious in application: while there is great difticulty in its
reaching and killing all the lice withous injuring the vine.
Basides, it is dangerous to use, its vapor being extremely vo-
latile and explosive. The application of fertilizers intended
to invigerate the vine, and, at the same time, injure the lice,
has been productive of good. Especially has this been the
case with fertilizers rich in potassic salts and nitrogenous
compounds, such as urine. Sulphuret of potaspium dis-
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solved inliquid manure, alkaline sulphates with copperas
and rape seed, potassic salts with guano, soot, and cinders,
are among other applications favorably mentioned.

The Bamboo.

A pamphlet has been published at Cairo by the Agricul-
tural Department of Egypt, on the Indian bamboo, which, it
is said, is being acclimatized there with great success. We
append a few notes therefrom :

The gigantic bamboo, which is of colossal dimensions,
growing to the hight of 64 feet, and is 15 to 18 incbes in
circumference, from the joints of which, especially those of
the middle and upper parts, grow numerous branches with
long leaves, is the most vigorous species of this arborescent
plant. It was introduced some years ago irto the
gardens of the Khédive of Egypt, at Ghézireh,
from whence it has been multiplied in two or
three other gardens of Egypt. It was so much
admired by the Emperor of Brazil, on his visit to
the gardens of the Khédive last autumn, that he
expressed his determination to import it into Bra-
zil, and to cultivate it upon the Imperial estates
as a ghade for animals during the heats of sum-
mer. The gigantic bamboo originates in India
and China, and is highly appreciated wherever it
is cultivated, being used for posts in pavilions
and the houses of the inbabitants. The hollow
joints are utilized for carrying liquids, for flower
vases, etc. ; and in China, and especially in India,
for bottles and tobacco boxes, highly wrought and
polished, and sold at great prices. The larger
stalks are aleo used for bridges, water pipes, and
carts and other vehicles. In fine,the wood is em-
ployed in the arts, in a multitude of irdustries,
and for implements of agriculture. This species
of bamboo vegetates with such rapidity that it
can almost be eaid that one can see it grow. Its
progress may be seen from day to day, and at
Ghézireh it Las been known to grow 9 inches in
a single night. In Chira, criminals condemned
to death are subjected tothe atrocicus punish-
ment of impalement by meaus of the bambgo.

A humid soil is congenial to the gigantic bam-
boo, although it suffers under a prolonged inun-
dation. It is proposed in Egypt to cultivate it
upon the borders of the canals in the vast do-
mains of the Kbédive.

There is also in the gardens of Egypt another
species of bamboo, believed to be the bambusa
arundinacea of Wildenow. It presents the fol-
lowing characteristics: The stalks are smaller
and shorter than the gigantic bamboo of India; it attans
about 39 feet in hight; it forms larger tufts or clusters than
the great bamboo, and throws out a great number of stalks,
which are furnished with numerous slender and flexuous
braaches,bearing, ordinarily, tolerably large thorns, a little
arched at the jointsor articulations; and theleavesare small-
er than those of the gigantic species, being rounded at the
base, lance-shaped, tapering to a point, and a little downy.

Fig. 4.

There is another species of bamboo which it is proposed to
cultivate in Egypt. It attains a hight of 16 or 20 feet, pro-
duces enormous clusters of canes, about the gize of the fin-
ger, and makes excellent props for use in horticulture. A
plent of two or three years’ growth will furnish a hundred
staike, forming a cluster of vast size. This species is the
bambusa edulis, so called from the fact that its young shoots
are edible, and in China regarded as very nourishing.

There is still another gpecies of bamboo to which the at-
tention of the cultivators in Egypt is called. It is the black
bamboo (bambusa nigra). It is distinguished principally by

its slender branches, which are of afine black color, and
from which canes are manufactured extensively for exporta-
tion. Pens are made from the smaller stems, which are
commonly used for writing in Egypt.
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Static Induction Produced by Means of Ruhmkorfi®s
Colil,

The author finds that if the current of a battery, alternate-
ly interrupted and re established, is made to pass through the
thick wire of a Rubmkorff’s coil, two induced currents in
contrary directions appear in the fine wire, and for a certain
explosible distance there seems to be omly one current pro-
daced. This current is direct, and the sparks given by it
bave quite the appearance of sparks of static electricity.
Reciprocally, if a series of sparks of static electricity are
passed through the fine wire, we receive in the thick wire

Interesting Experiments upon the Suspensien of
Clay in Water.

In a paper read before the Royal Physical Society, Edin-
burgh, by William Durham, F.R S.E., he says: ¢ It has been
longknown that pure water has the power of holding clay in
suspension for an indefinite time, and also that salts of lime
when added, even in small quantity, to water, destroy this
power. I have made a considerabie number of experiments

on this subject, and the results appear to me extremely inter-
esting.

The power which water possesses of sustaining clay is

opaque for three days, while water only was seen through in
about a day and a half

In solutions of sodium carbonate of varying strengths (and
most probably in all alkaline solutions), the greater part of the
clay sunk to the bottom, and the liquid cleared in the in.
verse order of the specific gravities of the solutions, so that the
densest liquid settled and cleared first.

‘Water whose power of sustaining clay had been destroyed
by an acid had this power restored, in great measure, to it by
the addition of any of the alkalies.

On substituting finely powdered white silica for clay, the

EMERSON'S DIAMOND HOLDERS, AS INSERTED IN CIRCULAR SAWS.

currents quite analogous to those given by the battery. On
examining these currents by means of a voltameter, there
appears to be merely one current in an inverse direction.—
M. E. Bichat.

Leaf and Flower Impressions,

0il a piece of white paper on one side; hold the side that
is oiled over a lamp or pine knot smoke till quite black;
place the leafon the black surface, as the veins and fibers of
the leaves show plainer on the under part; now press it on
all parts of the leaf with the fingers; then take up the leat
and put the black oiled sides on the page of & book (made for
leaf impreesions) with an extra piece of nice paper on the top
to prevent smutting the opposite page; press it a few mo-
ments ; then remove the green leaf, and the impression will
be left on the page as beautiful as an engraving. Flowers
of single corolla can be pressed in like manner. Many of the
geranium leaves make beautiful impressions. The impres-
sion book can bs made ftill more interesting by giving botan
ical classifications of each leaf and flower.

IMPROVED VERTICAL PLANING MACHINE.

Vertical planing machines are now becoming pretty gene-
ral in engineering workshops of the first class. The Chi-
nese Government have lately es-
tablished arsenals and dockyards
on the European system at sev-
eral of their principal porte, and
among the tools seut out from
this country by Messrs. John
Bourne & Co., to furnish thege
establishments, there is a type
of vertical planing machine
which offers several features of
advantage. Of this machine we
give an illustration, for which
we are indebted to T'he Engi-
neer.

Upon a planed base of cast
iron formed with grooves fitted
with T headed bolts, for the at-
tachment of the object to be
operated upon, twostrong stand-
ards are erected which carry
planed cross pieces at the top
and bottom, aloog ° which is
drawn, by 1reans of screws, a
great upright bar, which carries
the cutting tool. The tool holder
with the tool, or, if desired, three
tools, is made to travel up and
down upon the vertical bar by
means of a ecrew—shown in the
engraving—and after each cut
the vertical bar is drawn pide-
ways by the top and bottom
screws through a suitable dis-
tance, whereby an action re-
sembling that of an ordinary
planic g machioe is maintained,
except that the cut is vertical.
The foundations in many parts
of China being precarious, the
tool is so constructed as to be
independent of walls or build-
ings. The vertical travel is 12
feet, and the horizontal 16 feet.
The cutting tool travels up at twice the speed that it travels
down, and, as will be seen by a reference to the engraving,
the design is one which combines strength with simplicity.
The base plate is formed in two parts bolted together later-
ally for facility of shipment. Only about one third of its
depth is shown above the floor. At the backof the machine
there is a pit about 3 feet deep in which the attendant stands
when the machine is at work.

VERTICAL

See page 159.)

DIAMOND HOLDER FOR STRAIGHT SAWS.

gradually destroyed by the addition of an acid or salt. For
example, by stirring the jar of water with a glass rod slight-
ly wet on the point with sulphuricacid, the power of sustain-
ing clay was considerably diminished ; by adding one drop of
acid it was still further diminished, while with two drops
the power seemed completely destroyed, as the water cleared
rapidly.

In solutions of sulphuric acid and sodium chloride of vary-

ing strengths, the greater part of the clay sank to the bottom

PLANING MACHINE FOR THE CHINESE GOVERNMENT.

of the jar, and the liquid became clear in the order of the
specific gravities of the solutions, so that the densest liquid
settled and cleared last. This effect was more decided in the
acid than in the salt solutions.

The power which water possesses of sustaining clay in
suspension is gradually increased by the addition of small
quantities of the alkalies, or their carbonates, and lime. Thus
water having 8 grains of sodium carbonate in it was quite
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same general results were obtained, but in & much modified
form as to the time of clearing, the silica settling much more
rapidly in every case than the clay.

These remarkably contrasted actions of acide and alkalies
have not been noticed before, so far as I xnow, and, besides
being of much scientific interest, may be of practical import-
ance. I havenotbeen able as yet to discover the cause of
these phenomena, but it appears to me extremely probable
that the clay, in falling through the water, generates, by
friction, electricity; and as water is a bad conductor, the
difference in potential between the clay and the water con-
tinues for some time, hence they are matually attracted ; but,
when acid or salt is added, the liquid becomes a good con-
ductor, the potentials are equalized, and the clay falls. With
the alkali, on the other hand, although the liquid does be-
come & better conductor, it atthe same time becomes a better
generator of electricity ; and it is only when, by adding a
considerable quantity of alkali, the conducting exceeds the
generating power that the potentials are equalized and the
clay falls. I hope to be able shortly to put this idea to the
test of experiment,”

Dealing with Workmen.

In a recent address to the British Association of Gas Man-
agers, Mr. Geo. T. Livesey, the
president, made the following
observations, which apply not
only to gas men, but to workmen
of every class and profession :

“A gource of great anxiety has
been, and is still, the difficulty
of dealing efficiently with their
workmen. Undoubtedly the ad-
vance of wages s0 universally
applied for, or expected, has been
founded on circumstances that
must be admitted in many cases
to be a justification for the
claim. When such grounds exist
for an advance, I hold it to be
to the interest of themanager, as
well as his duty, to be the first
to move in the matter, for I have
found that men in regular con-
stant employ, being generally
steady, honest workmen, do not
often make a request for an ir-
crease unless they have fair rea-
sons for doing so, and it is a
mistake to wait until they make
the application. I have felt,
when this has been the case on
the part of a good servant, that
I bad done him an injustice in
not giving him the advance un-
golicited. I would further say,
‘Do not put a man off with ex-
cuses. Consider the matter at
onge, and give him an answer.
If he is already sufficiently paid,
tell bim so; but, if not, remem-
ber that ‘he gives twice .who
gives quickly’; and from that
day let the extra pay be grant-
ed.” 8o small a sum as 3d. or
63. a day may make all the dif-
ferencebetween a contented and
a diecontented workman ; while the one may be worth, in the
value of the work done, twice or four times that amount
more than the other.

It is all very well to say that the price of labor, like that
of coal or iron, is regulated by the inexorable law of supply
and demand; but this law, though perfect in its application
to the purchase of materials, has only a partial application
where a man’s labor is concerned.’
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PRACTICAL MECHANISM,

NumMBER VIII.

BY JOSHUA ROSE.

VISE WORK—TOOLS FOR SCRAPING SURKACES.

Surfaces requiring to be very true may be goat up with the
soraper, the best form of which is that shown in the follow-
ing illustration, the point, @, being the cutting edge. It is

ess liable to jar and more reudily sharpened than any other.
For use on wrought iron, the cutting edge should be kept
moistened, or it will tear the metal instead of cutting it
cleaunly. All surfaces intended to be scraped should first be
filed as true as possible with a smooth file, care being exer-
cised to use a file that is evenly curved in its length and
slightly rounding in its breadth. After the surface has been
scraped once or twice, a well worn, dead smooth file may be
passed over it, which will rub down the highest spots of the
scraper marks and greatly assist the operation of scraping.
Scraping should be e¢xecuted in small equares, the marks of
one square being at a right angle to the marks of the next;
then, after thesurface plete hasbeen applied, repeat the ope-
ration of scraping in squaree, but let the marks cross those
of the previous scraping. The face of the surface must be
wiped off very clean before the surface plate is applied, or
the surfaces of both the plate and the work will become
scratched. The face of the plate may be moistened by the
application of a barely perceptible coat of Venetian red,
mixed with lubricating oil, rubbed on by the palm of the
band, to operate as marking to denote the high spots. In
applying the surface plate, move it both ways on the work,
and reverse it endwise occasionally. If the work is light, it
may be taken from the vise and. laid upon the plate; but
much pressure need not be placed upon the work, or it will
spring to suit the surface of the plate, and thus appearto be
true when it is not so. Small surfaces should be rubbed on
the outer parts of the surface of the plate, by which means
the wear on the surface plate will be kept more equal.

FITTING CONNECTING RODS.

The planing work on a connecting rod being complete, the
first thing for the fitter to do is to mark off the key ways,the
bolt holes (if there are any), the holes for the set screws,
the oil holes, etc., 80 as to have the drilling completed before
the straps or rod ends are filed up, because drills leave a
burr where they come through the metal, and because the
clamps, which hold the work while it is being drilled, are
apt to leavemarks upon it. The holes should then be tapped,
when the rod will be ready for the filee  The taces of
the rod whereon the straps fit should then be surfaced with
a surface plate, and made quite equare with the broad faces
of the rod, parallel crosswise with each other, and a little
taper with each other in the length. The strap should be
made narrower between its jaws than the width of the rod
end, so as to require to spring open when placed upon the
rod end if the brasses are not in their places. The inside
faces of the jaws of the strap must be made quite gquare
with the side faces, so that, when the strap is placed upon
the rod end, the latter faces of the strap will not spring out
true with the broad faces of the rod end. The rod end must
have a light coating of marking rubbed over it, and the strap
moved back and forth on it, so that the rod end serves as a
gage and surfacing block to the strap.

If, when the strap is on its place, its side faces are uneven
with the side faces of the rod end.as shown in Fig. G (which
18 a sectional view of a strap and rod end, a
being the rod end, and B B the jaws of the
strap), either one or both of the inside side
faces of the strap require filing in the direc-
tion denoted by the dotted lines, because it is
only in consequence of the inside faces not
being square with the outside faces that this
twist occurs. The key ways in the strap and
rod end should be filed out together, that is,
while the strap is on its place and secured by
being clamped or bolted. If the strap is one
beld to the rod by a gib and key, the width,
from the end of the rod to the crown of the
strap when it is placed in position to cut or file
out the key way, should be that of the extreme

width of the brasses when the joint of the
brasses is close less the amount of taper there is on the key.
The key way should then be filed out parallel,both in its width
and breadth, and surfaced with a surface plate, the breadth
being equal to that of the gib and key together when the head
of the keyis even with thehead of the gib;then when the key
way is finished and the strap is placed in its intended posi-
tion on the end of the rod, the strap will have moved back
from off the rod end for a distance equal to the amount of
the taper on the key, so that there will be the requisite
amount of draw on the key way of the strap on the one side
and on the key way of the rod on the other side, while the key
will at the same time come tbrough the strap to its required
distance. The faces of the rod end, whereon the jawasof the
strap fit, having been made (as directed) a little taper, and
the strap allowed (as described) a little spring, the rod end
will enter the strap somewhat easily, and tighten as it passes
up the strap, so that, when quite up. the strap will fit a little
tighter than it is intended, when flnished, to do. When the

* * * *
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strap is fitted and keyed to the rod, a light cut should be
taken off the faces of the rod and strap while they are to-
gether, the bolts of & bolt rod being sufficient to hold the
strap for that purpose; but in the case of a gib and key, a
piece of wood should be placed between the rod end and the
crown of the strap, that is, in the space intended to be filled
by the brasses, and the wood keyed up 8o as to lock the
strap on the rod while the faces of the rod and strap are
planed. This being complete,the strap is ready to receive the
brasses. The bottom of back brass must be made to a tight
fit,so a8 to spring the strap open sufficiently to make it fit the
the rod end as easily as required; thus both the brass
and the strap will be closely fitted. The top brass must
be fitted to the strap while the bottom brass is in its place in
the strap, and mast be made to fit the strap without being so
tight as to spring it open. The corners of both brasses
where they fit the corners of the strap should be eased away
with the edge of a half round file, so that they will not de-
stroy the corners of the strap (when the brasses are being
driven in and out to fit), which would make the strap appear
to be a bad fit on the rod.

While fitting the top brass, it is necessary to try the strap
on the rod end (the brasses being in their places) at intervals,
80 a8 not to take any more off the top brass than is necessary
to let the strap fit the rod end. As a guide, when fitting the
brasses to the strap, the callipers may be set tothe width of
the rod end where the strap fits, and applied to the strap
when the bragses are driven in to fit. The gib and key must,
when placed together edgeways,be quite parallel in their total
breadth, ro that they will fit properly against each other and
against the key way in the rod end and the strap. When set.
ting the gage for the size to which the brasses are to be’
planed, place the strap on the rod end to get the correct
size, for the strap is narrower (between its jaws) when it is
off than when it is on the rod, because of the spring. In
bedding the back brass to the strap,let it bear the hardest, if
anything, upon the crown, for if the bevels of the brass
should keep the crown from bedding, the strap would spring
away from the rod end, in spite of the gib(or thebolts, if
there are any), when the key is driven home, as illustrated in
Fig. 35.

Elﬂ:SS. Fuge36.

If the back brass does not bed down upon the crown, a, of
the strap, the latter will spring away from the block end of
the rod and from the brasses on the sides, and will assume
the shape denoted by the dotted lines. Should the top brass
not bed properly against the rod end, the trap will spring as
described in Fig. 36.

ivl' -37. The dotted line, @, is the back of the brass.

f supposed to bed improperly against the rod
end, as shown; the dotted lines, B B, denote
the manner in which the strap would, in con-
sequence, spring away from the rod end when
the key was driven home. If the brasses fail
to fit properly against the rod end or strap, in
tbe direction of the breadth of the strap, it
will spring out of line, as described in Fig. 87,
which is a sectional view of a connecting rod
end. C isthe strap, D is the rod end,and B B
are the bragses, the top one of which, if it did
not fit square against the rod end (but op one
side only), as represented by theiline @, would
spring the strap out of true with the rod end, in
the direction of the dotted lines. The strap is,
by reason of its shape, very susceptible to
spring ; and unless the brasses, or even the gib and key, are
quite equare and fit well, it is certain to spring out of true.
The brasses should be a fit on the journal when they are
“brass and brass,” that is, the jnint of*the two brasses close
together, so as to take the pressure of the key, which thus
locks the strap and brasses to the rod end, and prevents
them from moving, or working, as it is called, when the
rod is in action; especially is this necessary in straps having
a gib and key to hold them to their places, because, if the
joint of the brasses is not close, the key cannot be driven
home tightly, and hence there is nothing to leck the strap
firmly to its place. If, however, the strap is held to its
place by bolts, it is not go imperative to keep the joint of the
brasses close together, although it is far preferable to do so,
especially in the case of fast-running 'engines, not only on
account of the assistance lent by the key to hold the strap
firmly, but also because it holds the brasses firmly, and the
key cannot bind the brasses too tightly to the journal, even
though the key be driven tightly homse, so as to assist the
get screw in preventing it from slacking back.

The brasses should be left a little too tight in the strap
before boring, because they invarlably shrink or goin a little
sldeways from being bored, as do all brasses, large or small,

even if bored before any other work has been done on them.
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For driving the brasses in and out of the strap to fit them,
uge a piece of hard wood to strike on so as not to stretch
the skin of the brass and alter its form, as will be explained
in future remarks on pening.

The bragses should be of equal thickness from the face
forming the joint to the back of the brass, so that the joint
will be in the center of the bore of the brasses. The respec-
tive faces forming the joint should be quite equare with both
the faces and sides of the brass, so that they will not spring
thestrap when they are keyed up, and so that, when the
brasses are let together in consequence of the bore having
worn, the faces may be kept square, and thus be known to
fit properly together without having to put them together in
the rod and on the journal to try them, which would entail a
good deal of unnecessary labor.

To get the length of a connecting rod, place the piston in
the center of its stroke, and the distance from the center of
the crosshead pin to the center of the crank shaft is the
length of the rod from center to center of the brasses. An-
other method is to place the piston at one end of its stroke
and the crank on its dead center corresponding to the same
end of the stroke, and the distance from the center of the
crosshead pin to the center of the crank pin is the length of
the rod.

To ascertain when the crank of a horizontal engine is upon
its exact dead center,strikeupon the end face of the crank axle
or engine shaft a circletrue with the shaft, and of the sume di-
ameter as the crank pin; then place a spirit level so that one
end rests on the crank pinand the other end is even with the
outline of the circle ; and when the spirit level stands true, the
crank will be upon its dead center.

The length of a connecting rod cannot be taken if the crank
is placed in the position known as full power, because the
position in which the piston would then be cannot practi-
cally be definitely ascertained; for the angle at which the
connecting rod stands causes the piston to have moved more
or less than half the length of the stroke when the crank
has moved from a dead center to full power, according to
which end of the cylinder the piston moved from. If it was
the end nearest to the crank, the piston moved less, if the
other end, it moved more, than half of its stroke; so that in
either case the piston stands nearer the crank than is the
center of the length of the cylinder when the crank is in the
position referred to. This variation of piston movement to
crank movement is greater in the case of short connecting
rods than with loxg ones.

To fit a connecting rod to an engine, first rub some mark-
ing on the crank pin, and put the crank pin end of the rod on
its place, with the brasses in and keyed properly up. The
other end of the rod, being free, can be placed so as to touch
against the crosshead pin, when the eye will detect if it will
go into its place without any spring sideways; if it will do
80, the rod may be taken off the crank pin, and the brasses,
if necessary, fitted tothe pin sufficiently to allow each to bear
on the crown. But if the rod end will not fall into the
crosshead journal without being sprung sideways, then move
it clear of the crosshead, placing a side pressure on it in the
direction in which it wants to go to come fair with the cross-
head journal, and move it back and forth under such side
pressure, which process will cause the crauk pin to mark
where the connacting rod brasses want filing and scraping to
bring the rod true. The rod must then be taken of, and the
brasses eased where the marking and the knowledge of which
way the rod wants to go determine, the rod being placed on
the crank pin as before, and the whole operation repeated
until the rod ‘“leads ” true with the crosshead journal. The
crosshead end of the rod must be fitted in like manner to the
erosshead journal until the crank pin end of the rod leads
true to the crank pin journal. The rod muset then be put on
its place, with both journals keyed up, and, if it can easily be
accomplished, the engine moved backwards and forwards, the
brasses being then taken out and bedded, when the rod will
be fitted complete. A connecting rod which has both straps
held by gibs and keys gets shorter from center to center of
the bore of the brasses as it wears, and tbhat to half of the
amount of the wear. This is, however, generally rectified by
lining up the brasses—thatis, placing pieces of metal behind
them (they may be fastened to the brasses if it in desirable)—
which pieces are made of the required thickness to replace
the amount of the wear of the bracses.

A connecting rod whose crosshead end has a strap with a
gib and key, or, what is better, two gibs and a key, to hold
it, the crank pin end having its strap held by bolts, and the
key between the bolts and the brags, would maintain its origi-
nal leogth, providing the wear on the crosshead brasses was
ag great ag is the wear on thc crank pin brasses; but since
that on the latter is the greatest, the rod wears longer to half
the amount of the difference of the wear between the cross-
head and crank pin journals. If both the straps of a rod are
held by bolts, the key of one end being between the brasses
and the main body of the rod, and the key of the other end
between the brasses and the crown of the strap, it would
maintain its original length if the wear on both ends was
equal; but this not being 8o, it wears longer, as above stated.
When marking off the end of the rod (that is, the circle on
the brasses to set them by for boring), or when trammeling
a rod to try its length, stand it on its edge; because if it rests
on its broad facetherod will deflect, and appear to be shorter
than it is; this is especially liable to occur in coupling or side
rods, which are generally longer and slighter in body than
connecting rods.

The oil hole of a strap for either a connecting or side rod
should be in the exact center of the space intended to be
filled by the brasses. It will thus be central with the joint
of the brassges, and from center to center of the oil holes, and

wlll, therefore, represent the™ proper length of the rod
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When, therefore, the brasses of & rod end whose strap is
held by a gib aud key, have worn so that the key is let down
the brasses must be lined up to bring the key back to its
original position, the back brass being lined up so that its
joint face comes even to the center of theoil hole, and the
osher brass being lined up sufficiently to bring the key back
to its original position ; then the rod is sure to be its proper
length. But if the strap is held by the bolts (in which case
it does not move when the brasses are let together and the
key further through), lining the back brass up to the center
of the oil hole at once ensures the rod being of its correct
length, without any reference as to what thickness of liner
is put on the other brass, or how far the key may come
through. In either case it will be observed that the center
of the oil hole, when placed as described, forms a gage to
keep the rod its proper length. To ascertain what thickness
of liner is required for the brass back, place it in its place in
the strap, and scribe a line (on the inside of the strap) even
with the joint face of the brass; then mark a line across the
strap so that the line will intersect the center of the oil hole,
and the distance between the two lines will be the requisite
thickness of liner.

To find the thickness of liner necessary to the other brass,
put the strap in its place with both brasses in, and the back
one lined up; then key the brasses up, and ecribe a line on
the key at its narrowest end, even with the face of the strap;
then the difference between the width of the key (on the taper
face)at the line (which is the distance it does come through),
and the width of the key at or near the narrow end (that is
to say, the distance it ought to come through) is the thick-
ness of liner required.

dorrespondence.

Car Ventilation,
To the Editor of the Bcientific American:

If the public generally knew how soon the air in'a railroad
car i spoiled and vitiated, there would probabiy be more
zeal in searching for a remedy of the evil ; bnt comparatively
few knowit, and only those who make the subject a particu-
lar study.

Pure air, so called, contains 4 parts of carbonic acid gas io
10,000; and a large passenger car contains about 4,100 cubic
feet of floating atmospheric air. If pure, it should not con-
tain more than 166 cubic feet of carbonic acid gas. A man
exhales 18 cubic inches of carbonic acid gas in a minute. If
we suppose that there are 50 passevgers in a car, they would
~xhale 900 cubic inches in a minute, or 521 cubic feet in 10
mivutes, whichisat therate of 12'55 partsin 10,000; so that
in 20 minutes the air is vitiated at the ratio of 25:10 parts in
10,000. Twenty-five passengers would need 40 minutes to
come to the same result. This is fromthe impurities from
round lungs. Take into consideration the breath from dis-
eased lungs, and uncleanness of person and clothes, and the
case will be still more desperate. For this there is only one
remedy: Theairmust be continually renewed. The question
only is, how?

What is called natural ventilation is the flow of air caused
by difference of temperature and weight. Where the tem
perature is equal, or nearly go, in and outeide, there is little
or no motion of the air. The displacement will increase with
the difference in temperature. Suppose the external temper-
ature to be 32°, and the internal 62°, a difference of 30°: the
hight of a cur from floor to ceiling 8°5 feet, and the opening
for the discharge of air 225 square feet, or 1'5 feet square in
all. We would then have: Difference of temperature,
30° x 0002036 (coefficient of expansion) x 8 5(hight of car)=
0-51918 inches difference in hight of the pressing column. The
amount of air displaced in a second is ascertained by the for-
mula for falllng bodies, which, in our case, would give
2:V0°51918 x 156

4

really dlsplaced is } the theoretical result. In a minute, 152
cubic feet are driven out: and as the car contains 4,100 cubic
feet, it will bs =27 minutes before the air in the car
:an be renewed, when the atmosphere is at freezing point
wutside and moderately warm within, keeping, in all, 225
quare feet continually open; but with a difference of tem-
erature of only 15°, it would require 54 minutes to renew
1e amount of air which is vitiated in 10 to 20 minutes. It
:very doubtful, however, if ever, in the most approved pas-
.nger cars, 80 large an area is always kept open. In winter
would soon reduce the temperature to below the comforta-

e point, and most of the passengers would protest, prefer-

1g even a bad atmosphere to a chilling draft. In summer,

r fear of suffocation, all windows must be kept open; and,

course, dust, smoke, and cinders cannot be kept out. Air

\y be forced in by funnel-shaped tubes provided the wind

we in the right direction), but with it dust and smoke

11 come in.

Ne ree that natural ventilation will not fully answer the

‘pose; and all the neat and ingeniously arranged ro-called
tilators, in the frieze and skylight, are more ornamental
n useful. There seems to be no other way to solve the
stion but the application of mechanical means, such as
jor blowers driven by some power, to exhaust the foul
supply the fresh air. The exhaustion should be near
top in summer, and at the bottom during winter. If the
er be given, this can easily be done; and any plan for
‘ibutlion, warming, or cooling can be combined with it.
8.

X 2:25—=2'54 cubic feet. The amount

Py

Constructing Mammoth Telescopes.
e Editor of the Scientific American :
slng in your widely circulated paper that a project is
tained ja Ametica of constructing a gigantic astrono-

mical telescope, and as various meihods have been proposed
for carrying out that undertaking, I send you an account of
a mercurial reflecting telescope (invented by me and exhibi-
ted before the New Zealand Institute), published in the
“ Transactions ”’ of that Institute, Vol. V., p. 119: whereby
advantage is taken of the parabolic figure assumed by liquids
rotating in the plane of the horizon; so that objects at the
zenith and a few degrees distant therefrom can be magnified
by eyepieces in the ordinary manner. A zone of the hea.
vens, a certain number of degrees in breadth, canthus be
examined, the sweep of the telescope in right ascension
being made by the earth’s rotation. For viewing objects not
near the zenith, a large plane reflector of silvered glass is
used, which first receives the rays from the object, and then
reflects them vertically downwards on to the mercurial spe-
culum, which specalum then collects the rays and reflects
them convergently upwards through an aperture formed in
the plane reflector. In the publication (which I inclose) the
theory is fully explained, together with a contrivance for
causing the plane mirror to be always at the proper inclina-
tion, whenever the finder is directed to the object.

Inthe accompanying figure, showing the vertical section

of the telescope and observatory, the speculum cup contain-
ing the mercury is attached to the top of a long, hollow,
conlcal axis, and a thin, hollow metal float is attached to the
bottom of the axis. This float revolves in a vessel of liquid,
and this liquid is rotated by conducting it tangentially into
the vessel at its circumference, at the parts, O O, while its
outlet is close to the bottom of the axis; a spiral motion is
thus imparted to the liquid. The size of the float is so ad-
justed that it displaces nearly as much of the liqaid as cor-
responds to the weight of the speculum. There is then but
little welght upon the pivot supporting the axis, which is
inserted in solid masonry.

Three curved pillars of atone, two of which are geen in the
figure, form supports for three levers for leveling the specu-
lum. These levers have a slow motion, communicated to
them by screws fixed near the long end of the levers; and
when properly adjusted, the short ends of these levers have
contact with, but exert no pressure on, the axis. By this ar-
rangement, the axis is secure from any vibration arising from
the gyratory motion of the liquid round the float. Then, if
this liquid is supplied from an elevated vessel kept full to
overflowing, and if the inlets, O O, and the outlet be kept
of a constant size, as gravity is a constant and friction at
all parts of the axis nearly annihilated, therefore its periodic
revolution is & constant too.

This arrangement contains within itself a centrifugal pen-
dulum for regulating its velocity, and that without adding
any other apparatua to the parts already described; for let
the vessel containing the float be supplied with a slight ex-
cees of the liquid, it is then always full up to its edge, and,
when rotating, its surface ir remndered concave. If, then,
from any circumstance, the revolution becomes accelerated,
the liquid becomes still more concave, and consequently ex-
erts less buoyant power upon the float; this leads to extra
friction on the bottom pivot, which tends to retard the velo-
city.

A cylindrical wall of masgonry surrounds the speculum,
forming at the same time the tube of the telescope and also
the observatory. The top of this wall supports a rotating
dome with suitable openings, and attached to and rotating

with this dome is a large plane mirror of glass silvered on its
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anterior surface and optically tested in every part, while
constructed by a novel method.

The axis on which this mirror moves vertically is supported
in a similar masner to the axis of a transit circle, and simi-
lar vertical graduated circles can be attached thereto; and if
the dome is made to revolve on a graduated horizontal cir-
cle, we shall havea symmetrical arrangement for an altitude
and azimuth instrument on a large scale. Exterior to the
wall supporting the plane mirror, and entirely unconnected
therewith, is another circular wall, and it is this outer wall
that supports the floors, through apertures in the interior
wall sfomewhat larger than the supports; so that any move-
ment of the observer will not vibrate the telescope. The
steps up the observatory are in the space between the walls
and are attached to theouter wall only.

The symmetry of the horizontal speculum precludes any
danger either of deflection by its weight or of irregular ex-
pansion arising from increase of temperature; for it possess-
es the same shape and weight in whatever position it is
turned ; it is, in fact, self-compensating.

The speculum admits of being beveled with extreme pre-
cieion by aun optical contrivance which cin also be applied to
test the figure of the plane mirror in all its parte, while be-
ing constructed HENRY SEEY.

Dunedin Observatory, O‘ago. New Zealand.

-
Hardening and Tempering Tools.
To the Hditor of the Scientific Amervcan:

In reply to the last two communications of Mr. Hawkins
upon the above subject, I have to say:

1. An experience of twenty years of workshop practice,
here and in Europe, under the most favorable conditions,
has proved conclusively to me that, by tempering taps,
reamers, etc., in a tube ‘‘ moderately heated,” by psrforming
the operation “slowly,” and by tewpering them to a
““brown color,” I could obtain a better tool than by the sand
bath, or than by any other method of tempering at present
practiced in our workshops. What difference there would
be in the temper (the color being the same) if more rapidity,
or some other changed conditicns of tempering, were em-
ployed, I bave no need to discuss.

2. My given methods for taps, dies, reamers, etc., deter-
mine both the elements of time and access of the air ; for I
say that the tube must be ‘“ heated.” by which the workman
understands ‘‘heated to a red.” I then eay that ‘‘care
should be taken not to make the tube too hot, for the more
slowly a tool is lowered, the more even the temper will be.”
I think that, if there instructions are followed, there is not
much option as to time, since the tempering cannot be bas-
tened, and can only be delayed by intentionally boldirg it
out from the tube; by the term ‘‘slowly,” I mean as slowly
as it can well be performed without purposed de:ay. If the
tube is merely ‘“heated,” the operator cannot go wiong.

3. In the tube process given by me, there is a current of air
continually passing the steel being tempered, and it receives
at the same time its heat equally all around. No other pre-
vailing shop practice gives so free access to the air, and such
evenness of heat at the same time. In the case of dies, my
plan, as given by me, surrounds all but one face with air,
and turns them over and over, that all parts may have equal
access to both the air and the heat. Here again my condi-
tious regulate themeelves for the given purposes.

4 As to the oxide question, my reason for declining to
discuss it was that I thought it l’able to divert attention to
matters not germane to workshop practice ; and J. T. N., in
disputing or qaestioning with Mr. Hawkins whetber the
colors produced in tempering are films of oxide, or of car-
bonization (as claimed Ly Nobili, who gives an excellent
reason for his conclusions), proves the correctness of my
premires. I have no objection to a discussion of this inter-
esting but disputed question; it is of importance, I grant,
but I can go on using my “ color thermometer,” be it caused
by oxidation or carbonization.

5. It may be that the benefits I bave foupd from the
methods I give arise from the very fact that they permi of
the proper access of the air,and entail, of themselves, a suf-
ficiently defined limit of time to ineure results, correct in
themselves and at all times equal; and thus they are merely
proofs of Mr. Hawkins’ elements of time and exposure. I am
inclined to think this 1o be the cage, because the departures
from the sand bath process (the most generally approved
method), recommended by me, give, as Mr Hawkins advires,
free access to the air, and determine of themselves the time
by specifying that, in tempering, the hardened steel be sub-
jected to the rays of heated (that is, red hot) iron; for iron
‘““red hot” gives some idea of a certain temperature, while
heated sand, not being made red hot, may be made of a wide
range of degrees of heat with nothing to denote it, and may,
a8 I have before stated, be hotter in one part than in s nother
in consequence of the unevenness of the fire or of the depth
of the sand.

6. I have never tried tempering under conditions which
would give a more free access to the air, nor do I know of
any method by which more free access to the air and, at the
same time, more even heating of the hardened steel can be
secured than by the methods I have given: but if Mr. Haw-
kins can suggest any, I shall be happy to test the same and
to report thereon. JosHUA ROSE.

New York city.

MR. SAMUEL WEBBER, of Manchester, N. H., requests us
to state that the power ordinarily required to card one pound
of cotton is 5} of a horse power, and not 45, a8 printed in
our article on his book entitled ‘“ Facts on Power,” on page
48 of our curremt volume. Similarly, the best results in
carding cotton should Be , } of a horse power instead of fl;.
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IMPROVED GAS REGULATOR.

We give herewith perspective and sectional views of a new
gasregulator, patented through the Scientific American Pa-
tent Agency, May 5, 1874, by Mr. Joseph Adams. The press-
ure of the gas acts on a flexible diaphragm, which is con-
nected with a valve, which opens or closes as the gas is
turned on or off from the burner or as the pressure varies in
the street mains. The devices arranged with the diaphragm,
described below in detail, contribute, it is claimed, to render
the regulator extremely sensitive to differences in the flow.

The exterior of the invention is represented in Fig. 1, and
from Fig. 2 the interior arrangement will be readily under-
stood. The circular casing of the regulator
is of metal, and the parts are joined together
through the flanges shown. The latter also
fasten, with a gas-tight joint, the outer edge
of a flexible annular diaphragm, A, the inner
edge of which is riveted between the flanges
of the thin metallic hemispheres which form
the balloon, B. Upon the top of the latter is
a rod, upon which are placed weights, C, to
adapt the governor to the variation of press-
ure for different elevations. The lower hemi-
sphere opens through a pipe, D, to the supply
of gasfrom the meter below, said pipe termi-
nating in a funnel.shaped valve which plays
in the valve seat, E. The latter is attached to
the bottom of the case, and is adjustable, so
as to be lowered to reduce the orifice around
the valve, and by this means adapt the appa-
ratus to a low pressure of gas. A movable
plate, F, is screwed into the upper portion of
the outer casing, and has in its center a small
hole for the admission of air to counteract the
pressure of gas upon the diaphragm. G isa
conduit for the gas, and H the connection for
the service pipe. In operation, the valve is
adjusted to the particular elevation or press-
ure of the locality by means of the weights.
As the valve, pipe, and diaphragm are in a
state of suspension by reason of the buoyancy
of the balloon, the pressure on the gas being
neutralized by the atmospheric air on one side
and by the weight on the other, the diaphragm
becomes particularly sensitive to an increased or diminished
flow. If the pressure be increased, the diaphragm, balloon,
and valve are raised, and the valve orifices proportionally
closed ; if diminished, the same portions are depressed by the
air pressure and weight, the orifice opened, and the flow
augmented. For very lowpressures,the weights may be en-
tirely removed and vhe valve seat lowered, or both, as re-
quired. By this delicate arrangement, it is claimed, the
flow of gasthrough the burners is made uniform and inde-
pendent of the pressure from the main and also of the num-
ber of burners employed at a time. For further particulars
address Joseph Adams, 1,025 Market street, Philadelphia,
Pa.

YOUNGMAN’S IMPROVED SLIDE VALVE,

The invention herewith illustrated is an improvement on
the ordinary D valve, which is designed to overcome the
difficulties arising from the expansion of the metal when
heated by steam. The valve fillsup the whole of the spaee
of the steam chent vertically, and, while highly elastic, is
claimed to be as indestructible as the D valve under amy
speed or pressure. When the steam is shut off,the valve
cannot cock in the yoke, as it takes no air in through the

smoke stack, but through the opening in the chest head by
the sinking of the cap. The oil is received at the same
place.

Fig. 1 is a transverse vertical section of the valve, A, as
located in the chest, B. Fig. 2 is a perspective view show-
ing a portion of the steam chest above. Attached to the
valve is a screw bolt, C, which pagses through the adjusta-
ble cap, D, Fig. 1, and is secured by the nut shown, At E,

Scientific Qmerican.

packing is placed, and at F, a spiral spring. An opening, G,
Fig. 2, ismade in the top of the steam chest in order to al-
low the nut to travel the full extent of the movement of the
valve, and aleo to give access to the nut to use a wrench
whenever necessary.

The packing is kept in place by lugs, H, depending from
the cap. A gum gasket, we are informed, placed between
the capand valve, is all that is necessary on machinery where
drifting cannot occur, consequently metallic packing can be
dispensed with on steamboats.

The nut, in connection with the spring, regulates the cap,
which forms a ground joint in connection with the inside

i

|

IMPROVED GAS REGULATOR.

mi

ADAMS

surface of the steam chest hesd, elevating it and depressing
it at will. All the upward force falls upon the nut, and not
upon the chest head. Between the valve and the cap exists
a space the full square of the valve, in which the packing is
placed, coneisting of four pieces of brase, three rixteenths of
an inch in thickness and one half inch in width, shaped pre-
cisely like a carpenter’s square. These are laid one on top
of the other so as to break joint, and aleo so that, if expan-
sion should take place and shuve one out of position at the
point of intersection, vhe other may take its place. Between
eachlayer of metallic packing a gum gasket is placed. A
space of about one eighth of an inch exists between the
cap and the upper layer of packing. This forms a equare of
packing around the shoulder which occupies the chamber.
The effect of this is that, when the steam is forced into the
steam chest, it presses upon the packing inward and down-
ward, inward against the shoulder and downward against
the top of the valve. The packing is subject simply to
pressure; there is no movement whatever connected with it.
When the steam is off, and the engine is in motion, the cap
sinks and rises according to the motion of the piston head
and the operation of the spring, the shoulder sinking within
the square of packing without any abrasion whatever. Asthe
different parts of the packing are separated one sixteenth of
an inch, and are brought instantly into place through the
pressure of the steam, it never can become disordered.

The inventor claims the present device to be superior to a
somewhat similar arrangement employed on board of the
Great Eastern, and mentioned in a recent work by Mr.John
Bourne. The English invention consists of two rings em-
bedded in the chest head, between which is a gum gasket.
This combination is subject to the operation of set screws,
which keep the parts pressed closely upon the top of the
valve, thus, we are informed, producing much more friction
than the device above described.

The further claims regarding the present invention are,
that it meves its weight only, is cheap, requires no alteration
of machinery for its application, and may be very quickly
substituted for the D valve. Using it, the engine can be re-
versed without shutting off steam, and it can be moved easi-

ly with one hand when surrounded by pressure. We are
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also informed that the valve has been successfully tested for
some time past. It will be placed in locomotives, steamers
or land engines, and warranted for six months.

For further particulars, address Jacob Youngman or J. M.
Bostian, Sunbury, Pa.

The Tay Bridge,

The firm of Hopkins, Gilkes & Co., of the Tees Side Iroa
Worke, Middlesbrougb, England, have entered into a con-
tract with the North British Railway Company for the com-
pletion of the great engineering work known as the Tay
Bridge, near Dundee. This, when finished, will be the long-
est bridge over a running stream in the whole
world. The total length will be 10,321 feet,
or nearly two miles, so that it is 1,127 longer
than the Victoria Bridge, Montreal, which
i8 9,194 feet in length and has hitherto claimed
the distinction that will henceforth be award-
ed to the Tay Bridge. There are, of course,
bridges of considerably greater length than
either, although none spanning a tidal river.
There is, for example, the Tensas and Mobile
Bridge, on the Mobile and Montgomery Rail-
way, which is fifteen miles inlength; but the
greaterpart of this bridge is carried over great
morasses, where the ergineering and other
difficulties to be surmounted were not at all
comparable to those met with in this case ; and
even after our American cousins have got all
due credit for the big things they have done
in this direction, the fact will still remain that
the Tay Bridge is, in its way, perhaps the
most remarkable structure in the world.—
Newcastle Chronicle.

———— GO OB
INDIA RUBBER SHOES FOR HORSES.,

‘We can describe theinvention illustrated in
our engraving in no better or more concise
terms than by stating that it is an india rub-
ber overshoe for horses. It is made and lined
in precisely similar manner to the articles of
apparel worn by the human race, and, in fact,
presents no points of difference eave in its
shape and its manufacture of the best quality
of india rubber.

It is designed as & substitute for the iron shoe, and as a
means of preventing the many maladies to which horses’
feet are subject. The inventor informs us that horses suf.-
fering with cracked or contracted hoof, and similar painful
hurts, are quickly cured by the substitution of the rubber
covering for the unyielding metal shoe. The elasticity of
the former allows the hoof to remain in its natural shape
while protected from abrasion against pavements by the
heavy rubber sole beneath.

The device is easily removed from or put on the hoof, and
hence, while standing in the stall or turned out to pasture,
the horse may be left barefooted. In winter time the cover-
ing serves as a protection against illness due to the common
practice of mingling salt with the ice and snow in city
streets, while the roughened surface of the rubber be-
neath serves to give the animal a foothold in slippery
weather."

As compared with iron shoes, the cost of the rubber ones
is about one third mors, and their weight is some forty per
cent less. Sixteen sizes are manufactvred, so that accurate
fits may be obtained. With reference to wear, the inventor
states that the durability, owing to the fine quality of rub-

ber employed, is very great. The device has been succe
ly used for some time past, and, we understand, has re
the endorsement of the New York Society for the P.
tion of Cruelty to Animals,

For further particulars relative to sale of territory
purchase of goods, address the inventor, Mr. Amzi J.
No. 266 Nesbitt street, Newark, N, J. Patented throv
Scientific American Patent Agency, July 14, 1874
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A BALLOON STEERING DEVICE.

long wished result of steering a balloon. It is the invention | held by hand, and thus every foot the balloon rose it had an | balloon.
of Mr. Bowdler. and consists of two fans or propellers, and | ndditional foot of line to carry. This would tell on a hight

a rudder with simple hand gear, the entire ap-
paratus weighingabout 70 1bs. In our Fig. 1,
C is a sheet iron propeller working on a ver-
tical axis, and made to rotate by multiplyiog
gear and winch at from 600 to 720 revolutions
per minute, theobject being to cause the bal-
loon to ascend or descend without loss of gas
or ballast. B is a similar propeller working
on a horizontal axis a! about the same speed,
inasmuch as this may be required to act in any
direction. A rudder, A, made of canvas, with
strengthening bands, is fixed opposite the pro-
peller, and is held in any desired position by
ordinary rudder lines, while the propeller is
made to revolve by hand and winch. This gear
Mr. Bowdler did not consider waslarge enough
to suit the balloon which the well known aero-
naut, Mr. Coxwell, lent for the experiment,
and which contained about 60,000 cubic feet of
gas. He hoped, however, that a distinct indi-
cation of the effect of the propellers would be
manifest.
The experiment was carried out under the
personal direction and orders of Major Beau-
mont, R. E. The official programme was as
follows: (1) The balloon to be balanced care-
fully, and when in a captive condition to be
raised to about 150 feet, andlowered repeated-
ly by the vertical propeller in order to test ite
efficiency. {2) The balloon to be released, and
as soon as the course be shown to be steady
and the direction agcertained by means of Mr.
Coxwell’s indicator, maps, etc., the horizontal
propeller to be worked at right angles to the
course of the balloon, and its maximum effect
thus obtained caiefully noted. (3) The balloon
then to be raised and lowered by the vertical
propeller, without throwing out ballast or dis-
charging gas. After attaching the gear to the
side—as shown in the engraving—Major Beau-
mont, Mr. Coxwell, Mr. Bowdler, and a ser-
geart of the Royal Engineers entered the car
and the first pari of the programme was com-
menced, a series of small pilot balloons being
sent off in succession toascertain the direction
of the wind and probable course of the balloon
when liberated.

The balloon was fairly balanced and the vertical propeller
worked, and the balloon raised to a hight of about 40 feet,

but it was not far short of it. The was no great accuracy, | the time disabled. Bhortly after this the balloon was libe-
Experiments have recently been made, at Woolwich Arse- | speaking critically, in the arrangement of the conditions. | rated for the trial of the horizontal propeller, and the re-
nal, England, with an invention designed to accomplish the | For example, the line which held the balloon captive was | mainder of the programme was visible only to those in the

BOWDLER'S BALLOON STEERING APPARATUS.—Fig. 1.

Mc. Bowdler considered that his fteering apparatus ought

to be shown to have had an effect. This it had,
but in the nature of things it could hardly be
otherwise. The question is whetber it gave
promise of producing a sufficient effect to be
useful, and this we cannot at prcsent say it
did.

The problem of how to develope sufficient
power to alter and govern the course of a bal-
loon is, says T ie Enginecer, from which we
extract the engravings, no easy one. The
enormous bulk of gas required to support any
given weight, and the fact that the balloon is
bodily immersed in a moving medium, with-
out access to any fulcrum by which the force
of the air might be turned to account, as in
the case of a ship on the water, constitute dif-
ficulties that are far from being surmounted.
A hand propeller may produce an effect that is
just appreciable on a still day; but when a
balloon is liable, almost without notice, to find
itself moving at twelve miles an hour, or
much faster, it is evident that a power of a
totally different class is neceesary to be of any
real use. We should be very glad to see
something of greater promise tried in the fair
and thorough way in which Mr. Bowdler’s gear
was tried.

———l A e
Yellows in the Peach,

If you dig around a peach with the yellows,
you will be first struck with a musbroomy
smell. Picking out the roots, and examining
them with a lens, you will see millions of
thread-like fibers, which are the mycelia of
fungi. These eat the young fibers, and leave
only the main roots, through which all thenu-
triment of the plant has to be gathered; and
ag an old root is unable to do much more than
draw in water, the tree becomes in a measure
starved, and the leaves become yellow, just as
they would be if growing in poorsoil, which,
though the plant might have plenty of roots,
furnished nothing for the roots to eat. To
have plenty of roots and no food is equivalent
to having plenty of food and no roots. The
effect on the plant is just the same. Reme-
dies which look to the destruction of this root

of 40 feet, although the line was slight; and had the 150 'parasize are employed. Hot water has done it, 8o has a weak
feet laid down in the programme been adhered to, the effect | solution of salt; others have found a solution of potash suc-

and lowered again. (See Fig.2.) The vertical propeller, | would have been very considerable. A mean rate of ascent |ceed. The exact nature of this fungus,so far as we know,

when worked hard, produced a decided effect; probably the
maximum rate of ascent did not exceed 50 feet per minute,

MRBR. BOWDLER'S BALLOON EXPERIMENT.—Fig. 2.

© 1874 SCIENTIFIC AMERICAN, INC

and descent might correct the error. After a few trials, how- | has not been investigated to entire satisfaction. Fubgi are
ever, the gear broke, and the vertical propeller became for very polymorphous. This one may enter into the circulation
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of the plant, and exist in that case as an apparently distinct
species, extending through the tissue, and destroying it as
it goes. This neems likely from some experiments by Mr.
Thomas Taylor, of the Departmentof Agriczulture. At any
rate it is generally believed that a bud, or even a kuife used
in pruning a diseased tree, will crmmunicate the disease to
a heulthy one.—7%e Gardener's Monthly.

PROCEEDINGS OF THE AMERICAN ASSOCIATION FOR
THE ADVANCEMENT OF SCIENCE.
We give below abstiracts of papers read before the Hart-
ford Couvention, concluding our report of the proceedings of
that body. Underthehead of the

MOLECULAR VOLUME OF WATER OF CRYSTALIZATION,

Professor F. W. Clarke stated that, when water unites to
form a hydrate or a crystaline salt, contraction ensues, and
by studying that contraction we get at curious results. In
the case of water of crystalization, Professor Clarke has
studied over 30 salts, and in every case the molecular volume
of the water is about 14. With water of hydration no such
regularity is found. Evidently, then, when water unites
with an anhydrous salt from water of crystalization, all the
condensation which occurs is on the part of the water, the
volume of the molecule of the salt itself remaining un-
cbaoged. Referring to the molecular heat of similar com-
pounds, the same speaker said that it is commonly thought
that similar compounds have equal molecular heat. This is
ouly approximately true. In comparing about 20 series of
similar comipounds,Professor Clarke finds that the molecular
heat increases slight]ly with the molecular weight, though in
a very different ratio.

Professor Lovering exhibited a drawing of & new instru-
ment which he had devised, by which vibrating flames re-
flected in a revolving mirror could be made visible to a
large audience. Paymaster General Alvord, U.S. A., ex-
plained a table,from which it appears that the annual death
rate of the officers of the army in the period of 25 years,from
1824 to 1848, was 27 per 1,000 ; the rate for the last 25 years,
from 1849 to 1873, was 23 per 1,000, showing a decided de-
crease notwithstanding the civil war.

Piofessor T. Sterry Hunt,with reference to

THE SEWAGE QUESTION,

mentioned a new English method which consists in the use
of finely divided charcoal, obtained by charring seaweed or
street aweepings. Ounly one fourth as much charcoal is re-
quired as of earth. The odorless and partially dried mix-
ture with thia charcoal, after use, is removed from time to
time and charred by heating to redness in close vessels like
gas retorts, the products of the distillation being water, am-
mouia, acetic acid, tar, gas, and charcoal, the last being aug-
mented in quantity, and ready for immediate use again,
though containing alkalies, earth, and phosphates, which
give it a great fertilizing power. From the product of the
distillation the chief materials obtained are acetute of lime
a1d sulphate of ammonia, the latter being the most valuable
of fertilizers.

The same speaker also described a new wat process of cop-
per extraction, devised by himself and Mr. James Douglas of
Quebec. When oxide of copper is brought in contact with
pratochloride of iron, this is decomposed, the iron being
thrown down as peroxide, and the copper converted into a
mixture of one third soluble protochloride and two thirds of
dechloride, insoluble in water, but soluble in a strong and
hot brine. From this solution metallic iron throws down
the whole of the copper or metal, regenerating the proto-
chloride of iron,which is now ready to dissolve afresh charge
of oxide of copper, and 8o on indefinitely, using the same so-
lution over agaip, the consumption of metallic iron being
about two thirds the weight of the iron. To prepare the or-
dinary sulphurous ores for this treatment, it is only necessa-
ry to calcine them at a low red heat. In this processthein-
jurious elements of the ore, such as arsenic, antimony, and
tin remain undissolved, and the metallic copper obtained is
8o pure that it can be made into fine copper by a single
fusion.

Professor R. E. Rogers described a new

DIRECT VISION SPECTROSCOPE,

which consists of a thick plate of glass with parallel sides,
united to one of the faces of an ordinary bisulphide of carbon
prism, or a prism of dense flint glass. According to the
amount of dispersion desired, the light is made to enter
eitber on the end of the glass plate or on the opposite face of
the bisulpbide prism. The results obtained from this instru-
ment are as follows: The dispersion of this compound prism
is nearly four times greater than that of the ordinary 60°
prism. The m=an emergent ray is practically parallel to the
incident ray. It does not deflect the ray from its original
path. Many Frauenhofer lines are visible by this prism
with the naked eye, while with the observing telescope all
the prominent lines are clearly reversed, without the use of
the slit or collimeter, by merely throwing a strong beam of
light by means of a mirror.

Professor C. V. Riley of Missouri, in a very interesting
paper on

INSECTS,

described those more particularly associated with sarracenia
variolaris (spotted trumpet leaf). It referred to the immsect
catching powers of those curious plants, the flytraps (déonaa)
the sundews (drosura), and the pitcher plants (sarracenta),
which have of late awakened renewed interest by virtue of
the interesting experiments and observations on their strac-
tures, habits and functions, lately recorded by Professor
Asn Gray.

The leaf of sarracenia is a trumpet-shaped tube, with an
arched lid: eevering,more er less completély,thie mouth. The
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inside is furnished with perfect ckevaux de frise of retrorse
bristles, commencing suddenly about an inch from the base,
thence decreasing in size until, from about the middle to the
mouth, they are so short, dense, and compact that they form
a decurved pubescence which is perfectly smooth and vel-
vety to.the touch, especially as the finger passes downward.
Under the hood, again, many of them become large and
coarse. Running up the fromt of the trumpet is a broad
wing with a hardened border, parting at the top and extend-
ing around the rim of the pitcher. Along this border, but
especially for a short distance inside the mouth, and less
conspicuously inside the lid, there exude drops of a sweet-
ened, viscid fluid, which, as the leaf matures, is replaced by
a white, papery, tasteless, or but slightly sweetened sedi-
ment or effiorescence; while at the smooth bottom of the
pitcher is secreted a limpid fluid possessing toxic or inebriat-
ing qualities.

The insects which meet their death in this fluid are numer-
ous and of all orders. Ants are the principal victims, and
the acidulous properties which their decomposing bodies give
to the liquid doubtless render it all the more potent as a
solvent. Scarcely any other hymenoptera are found in the
rotting mass.

Two species are proof againat the siren influences of the
destroyer, and in turn oblige it, either directly or indirectly
to support them. The first is 2anthoptera semicrocea (Guen.)
a little glossy moth which may be popularly called the sarra-
cenia moth., It walks with perfect impunity over the inuer
surface of the pitcher, and is frequently found in pairs with-
in the pitchers soon after these open iu the early part of the
geason, or about the end of April. The worm riots in the
putrid insect remains, bores through the leaf, and burrows
into the grouad; there contracting to the pupa state, in a
few days it issues as a large two-winged fly called sarco-
phaga.

Professor Riley concludes : That sarracenia is a truly insec-
tivorous plant, and that by its secretions and structure it is
eminently fitted to capture ita prey.

That those insects most easily digested and most useful to
the plant are principally ants and small flies, which are lured
to their graves by the honeyed path, and that most of the
larger insects fall victims to the peculiar mechanical struc-
ture of the pitcher.

That the only benefit to the plant isthat the liquid manure,
resulting from the putrescent captured insects, mostly de-
scends the root stalk, and probably through tubular cells,
passing through the petiole into the root.

That sarcophiga is a mere intruder, the larva ‘sponging on
and sharing the food obtained by the plant, and the fly at-
tracted thither by the strong odor. There is nothing to prove
that it has anything to do with pollination.

That aanthoptera has no other connection with the plant
than that of a destroyer, though its greatest injury is done
after the leaf has performed its most important functions.

That neither the moths northe flieshaveanystructurepecu-
liar to thew, that enables them to brave the dangers of the
plant, beyond what many other allied species possess.

In a paper on the

COTTON WORM,
Professor A. R. Grote concluded that it is not indigenous
with us, but an annual; not a denizen, but a visitant, un-
able to contend with the variations of our climate; and he
believes that the process of artificial extermination may be
simplified by limiting the period of successful attack and
doing away with certain proposed remedies. The agent of
destruction must be directed against the first brood in each
locality ; and concerted action on the part of the planters,
where the remedy is to be applied, will be necessary.
THE CLOSING EXERCISES,

which followed the conclusion of the reading of the papers,
coneisted in passing resolutions accepting the invitation to
make Detroit the next place of annual meeting, and fixing
the time as the second Wednesday in August. Resolutions
were also passed to take measures for repreeenting to Con-
grees the importance and desirability, in the opinions of the
Association, of having a new census taken in 1875 with re-
ference to the Centennial celebration; and to take measures
for urging upon the legislature of Massachusetts the need
of a new geological survey of that State. The following
officers were then elected for the coming year: President,
Professor J. E. Hilgard, of Washington; vice president for
section A, Professor H. A. Newton, of New Haven; vice
president for section B,Professor J. W, Dawson,nf Montreal ;
General Secretary, Professor 8. H. Scudder, of Boston; per-
manent secretary for five years, F. W. Putnam, of Salem,
Mass. ; treasurer, W. S. Vaux, of Philadelphia; secretary of
section A, Professor S. P. Langley, of Pittsburgh ; secretary
of section B, Professor N. 8. Shaler,of Newport, Ky.

NEW TREATMENT FOR THROAT AND NOSE DISEASES.

‘We have been much interested, lately, in an examination
of a comparatively new system of treatment of diseases of
the throat and nose, maladies probably the most prevalent
in the variable climate of our Northern States during the
fall and winter months. Physicians who employ the old-
fashioned probang are well aware of the difficulty in reach-
ing therewith the very sensitive parts to which local appli-
cation of a remedy is necessary; and as a substitute for this
uncertain instrument, apparatus is by some employed, by
which the medicine, in a finely divided s!ate, is blown against
the preper spot.

The system to which we refer is the last mentioned pro-
<ess, brought to a remarkable degree of certainty and per-
fection through a series of entirely novel inventions, in the
shape of peculiarly constructed instruments, which are the
fepult of long acquaintance with and experinent upon the dis-
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eages in question, by Dr. Otto Fiillgraff,the founder and ma.-
nager of the Bond Street Homceopathic Dispensary, and an
eminent pracsitioner of this city.

By means of this apparatus, the surgeon can directa pow-
erful spray of liquid or cloud of powder, infallibly upon the
part to be treated. Connected with ‘he atomizing arrange-
ment are tubes of vulcanized rabber and nickel-plated metal,
provided with movable tips of various shapes and bent at
different angles, so that the skillful operator, aid 'd by in-
geniously contrived reflectors, can direct his medicine directly
to the vocal cords or into cavities impossible to reach by any
other method.

An idea of this operation may be obtained frem the an-
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nexed engraving. From the bottle which holds the remedy
a metallic piece arches over the cork and then passes at right
angles over the tongue, at the root of which it is shown
making another angle and passing over the epiglottis down
into the larynx ; so that the medicated fluid, forced by the
airdriven into the bottle by the compression of a bulb at-
tached to the small projecting tube, is impelled directly into
the larynx, trachea, and bronchialtubes. The end of the in-
strument terminates in a movable tip, which may be un-
screwed, and another substituted, so as to throw a spray of
finer or coarser particles.

Through this apparatus many important cures have been
recently effected, notably in cases of well known vocalists,
suffering from diseases of the throat, nasal catarrh, etc., due
to our changeable climate. The instrumentsare, of courae, not
patented, and are, therefore, open to the examination and
imitation of the profession. They have probably been the
means of averting an immense amount of suffering among
the poorer classes of this city, through the dispensary above
alluded to, where, for the past twenty years, Dr. Fiillgraff
has, with that lack of ostentation which marks the true phi-
lanthropist, gratuitouely given to hundreds of thousands the
benefit of his skill. The institution now treats a larger num-
ber of casesthan even the more pretentious dispenssries,
largely subsidized by the city and State, 38,830 poor people of
every nationality having been aided, surgicaliy and medically,
during 1873, directly at the dispensary; 5,589 outdoor visits
were made by the medical staff, and 98,601 prescriptions
given—and all this without fee or hope of reward. Itisa
grand and genuine charity, and, while it is greatly to be re-
gretted that its pecuniary support comes more from the pri-
vate practice of its generous founder than from city and
State coffers, the institution is one of which, as a commu-
nity, we may well be proud.

The Worker’s Friend.

“Partly by the information I have received from the
SCIENTIFIC AMERICAN, and partly by the advice it has con-
tained in reference to the benefits of study, I have been raised
from the position of a laborerin a lumber yard, at $6 a week,
to that of foreman, at a salary of $1,200a year. I therefore
consider the SCIENTIFIC AMERICAN to be the workar’s best
friend.”

Such are the casual remarks of one of our correspondents
in a recentlet'er. They are an example of hundreds of sim-
ilar expressions which we raceive from various parts of the
country. It is always a gratification to us to be thus assured
of the usefulness of our journal in the hands of the great
body of practical workers to whose interests it is devoted.

Premium for the Best Circular Saw.

The Board of Commissioners ot the Fifth (1874) Cincinnati
Industrial Exposition offer u special premium of $100in gold
for the best circular saw. The competition is to be deter-
mined under conditions as follows: All faws competing shall
be of uniform diameter, namely, 36 inches. They may have
either solid or inserted teeth. The gage to be at the option
of the exhibitor. The eye of the saw to be 2 inches diame-
ter;the pin holes § inch, and 3 inches from center to center.
Each saw is to be submitted to a thorough practical test, upon
aleft hand mill provided for the purpose. Diagram cards
are to be taken from the engine during the trial of each saw,
by a disinterested expert, eelected by the jurora. The test
is to be made during the week beginning September 21, 1874.
Other details of the examination are to be determined by
the jurers.

P

PrRzES FOR HAND TOURNING.—'The Company of Turners
of London, in continuation of their sction in former years,
propose to give, in 1874, their silver medal and the freedom
of the company and of the city of London to any one work-
men or apprentice in England who may send in the best
specimens of band turning for the year. Last year the
prizes were awarded for turning in ivory and stone; this

year the material to be used will be brass or gun metal.
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VENTILATION OF RAILWAY TUNNELS.

To ventilate a building containing various apartments,
with opening doors and windows that interrupt or modify
the air current, is somewhat difficult; but to thoroughly
purify the atmosphere of a railway tunnel, which is a single
closed apartment, is one of the most easy matters with which
the engineer has to deal. The air in the long railway tunnel
under the city of Liverpool is changed every ten minutes by
means of alarge steam fan, placed near the center.

A novel method has lately been adopted on a portion of
the Underground Railway in London,which is described in a
recent number of Kngineering as follows :

‘“ A very careful investigation of the condition of the air
in the Metropolitan Railway covered way was undertaken
conjointly by Messrs. George H. Bachhoffner,Henry Letheby,
and J. Whitmore, and the result of their investigation
showed that, while the air of the tunnel was sufficiently im-
pregnated to impart disagreerable and. in some cases, incon-
venient sensations, no source of danger could possibly exist.
With regard to carbonic acid, a number of careful experi-
ments showed that,in the raiiway tunnels,during the busiest
period of the day, when its quantity attained a maximum,
there were only 6'1 parts to 10,000 parts of air in volume.
In many crowded places of public resort, such as churches,
theaters, law courts, etc., the quantity of carbonic acid
reaches the proportion of 32 parts per 10,000; and in Man-
chester, during foggy weather, it is often 8 parts per 10,000
in the streets. The presenceof carbonic oxide can be scarce-
ly detected. This result ot this investigation proved con-
clurively that no danger from inhaling the air in the tunnel
could possibly exist.

The section of the Metropolitan Railway lying between
the Gower street and Portland road stations, a length of half
a mile,has no communication with the outer air between the
two points just named.

A means presents itself, however, for improving the ven-
tilation of this length of the line through the fortuitous cir-
cumstance of the Pneumatic Dispatch Company’s tube cross-
ing the crown of the Metropolitan Railway arch between
Gower street and Portland road. This tube connects the
Fuston square terminus with the company’s pumping station
at Holborn, whence a second section of the tube is carried
on to the General Post Ottice. The Euston-Holborn tube,
which is 3,080 yards in length,is of ~ wection, 4 feet 6 inches
high, and 4 feet in width. On the floor of the tube, rails
are laid, upon which run carrier wagons, 10 feet 4 inches in
length, and weighing each 22 cwt. The ends of these car-
riers conform to the shape of the tube, and a close contact
with the sides of the latter is always maintained by means
of rubber packing. These carriers—either empty or loaded
with letters and parcels—travel between Euston, Holborn,
and the General Post Office. The motive power, which is lo-
cated at Holborn, consists of an engine with a pair of 24 inch
cylinders, of 20 inch stroke. This engine drives a fan 22
feet in diameter, at an average speed of 160 revolutions per
minute. By this means a pressure of about 6 ounces per
square inch is obtained, available eitber for forcing the car-
riers from Holborn to Euston, or on the return journmey for
exhausting the tube, and thus creating a sufficient differ-
ence of pressure against the ends of the carriers. The traffic
between Holborn and the Post Office is conducted in pre-
cisely the same manner.

The relative positions of the pneumatic tube and the Me-
tropolitan Railway tunnel are, a8 we have mentioned, such
that openings could easily made between the roof of the lat-
ter and the floor of the former,for the ventilation of the rail-
way tunnel.

This idea has been carried out very successfully by Mr.
S. De Wilde, resident engineer of the Pneumatic Dispatch,
with the approval of the Metropolitan Railway Company,and,
as at present worked, a very sensible improvement in the
ventilation of the tunnel is effected. T wo rectangular open-
inge, each 6 feet by 2 feet, are cut through the roof of the
tunnel into the tube, and these openings are closed by valves
hung upon trunnions, and so balanced as to open freely in-
wards. Whenthe carrier is on its way from Euston to Hol-
born, and after it has passed the tunnel, the valves are
opened by the passing carrier, the air is drawn in from the
tunnel at the rate of about 1,000 cubic yards a minute, until
the carrier reaches Holborn, when the action of the fan is
reversed, and a pulsation of air is sent through the tube,
until it strikes the valves, and closes them.

It will be worth while for the Metropolitan Railway Com-
pany to consider whether they cannot ventilate this section
of their line more efficiently and a great deal cheaper than
by the help of the Pneumsatic Dispatch fan. The length of
the line between Gower street and Portland road is about
900 yards, and the cross section of the tunnel is 450 square
feet; its capacity is thus 1,215,000 cubic feet. Supposing
this amount of air to be changed every hour, 20,250 cubic
feet would have to be dealt with per minute. If openings
no larger than those now leading info the pneumatic tuke
were adopted, a velocity of 22 feet per second through these
openings would change the whole of the air every hour as
above stated ; and the pressure required to give this velocity,
ia only 0.122 ounces per equare inch, the excess of pressure
being absorbed principally by the friction of the tube. Even
supposing that a Siemens steam blast be used for the pur-
pese, it would be found more economical than the system
now proposed. With this jet, the volume of air that can be
exhausted by a volume of steam reduced to atmoepheric
pressare is 137 to 1, that is to say that, to exhaust 20,000
cabic feet of air per micute, 14,600 cabio feet of steam at at-
mospheric pressure would be required, corresponding to
9 pounds of steam per minute, or 540 pounds per hour, and
*epresenting a consumption of about 60 pounds of coal per

hour. As we have said, this would not prove the most eco-
nomical means of ventilating the tunnel, but the first cost of
its establishment would be confined to the necessary connec-
tions and & small steam boiler. On the other hand, if a fan
were placed close to the tunnel, an engine of three horse
power, consuming from 10 to 15 pounds of coal per hour,
would be ample for the purpose.”

In view of facts like these, we hope that railway passengers,
who find the atmosphere of our long railway tunnels some-
times disagreeable, will remember that the nuisance exists,
not because it is difficult to overcome, but solely because rail-
way companies are so careless and parsimonious as to re-
fuse to burn a few pounds of coal, to promote the comfort of
passengers.

Take,for example, the Erie Railway tunnel, at Jersey city,
not quite one mile in length; was thereever a more smoky,
foul, or disagreeable place for passengers to go through?
The reason is obvious. Both tracks of the railway tunnel
are constantly occupied by locomotives belching forth clouds
of smoke, and the company employs no special means for
ventilation. The area of the Erie tunnel is about the same
as that of the London Metropolitan Railway, namely,450 feet
cross section, but it is twice the length of the Gower street
station tunnel.

On the basis of the estimate given by Engineering, it
would require the consumption of from 20 to 30 1ba., of coal
per hour to ventilate the Erie tunnel, by an hourly change of
its entire contents, while from 40 to 60 1bs. of coal would
ventilate its entire length every half hour.

It will also be seen, from the foregoing,how utterly absurd
is the bugbear which property owners and others have tried
toraise against the construction of the Broadway Under-
ground Railway in this city, namely, that its atmosphere
would bs bad. The truth is that the sectional area of the
Broadway tuunel will not exceed that of the London Under-
ground Railway. Calling the area 450 square feet, and the
tunnels between the stations balf a mile in length, the Broad-
way company will, according to the estimate of our cotem-
porary, be able to renew the entire contents of ita tunnels
every fifteen minutes on a fuel consumption of 40 to 60 1bs.
of coal per hour, costing, say, 10 or 12 cents. This would
probably give a better ventilation than is ordinarily found in
our dwellings, offices, and stores.

o
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Rallroad Train Timer. )

An ingenious invention has lately been successfully tested
on the Vandalia Railroad, Ind., which records the motion of
railwaycars. There is a locked iron box, attached to one side
of the car and containing a clock. The mechanism of the
latter causes a small drum, on which is wound a sheet of pa-
per, to travel at a constant rate. With the axle, by means of
rods and gearing, a pencil touching this paper is connected.
As the pencil is movedslowlyacrossthe paper, by its mechan-
ism governed by the axle, and as the paper is slowly moved
forward, the pencil point inscribes a diagonal line back and
forth. The paper is ruled in .very small sections, every
fourth line being dotted and representing one mile; so that,
supposing the car goes a mile in four minutes, the line will
cross just four sections diagonally from one dotted line to
the next one. If the car stops, the line crosses the paper
directly and shows the number of minutes that the train is
at rest.

The names of the stations are written at the proper places
on the paper, and thus the exact rate of speed made at any
point on the line can be subsequently noted. The apparatus
thus affords an excellent check on the train officials, as, if the
train be run ahead or behind time, the fact is sure to be de-
tected.

The St. Joseph, Mo., Exposition.

An industrial and agricultural fair is to be held in St.
Joseph, Mo., from September 7 to 13, inclusive. The
grounds extend over an area of 100 acres, and form the site
of large and commodious buildings, the main hall of which
covers 30,000 square feet, and the machinery hall, 16,000
gquare feet, of surface. There is also a fine race course and
ample accommodations for live stock. No entry fee is
charged, and liberal arrangements have been made with con-
necting railroads.

The money premiums aggregate the large sum of $25,000,
and are offered for almost every conceivable object and pro-
cess. There are also special prizes, mainly awarded by the
citizens of St. Joseph, two of which, at least, are evidently
intended to benefit the community through the advantages
of brisk competition. One is offered for the best calico dress
made by any young lady under the age of twenty years, and
the other to the mother of the best looking baby between the
ages of one and two years. The individual who is about to
undertake the arbitration of the last mentioned question has
our cordial sympathy.

The Ruins of Farkin.

The Rev. Dr. H. D. Barnum, missionary in Turkey, in a
recent letter to the New York Observer, gives an account of a
visit he lately made to the ruins of Farkin, in Eastern Turkey,
near the border of Persia. He says: En routs to Van we
spant several hours with great interest among the ruins of
Farkin. The present town is little better than any of the
other towns of Koordistan; but it is surrounded by a very
fine ancient wall, and contains very imposing ruins, which
for picturesqueness of effect fairly rival the Coliseum and
the Forum at Rome. The most noticeable are a large cathe-
dral and the elegant standing arches and pillars of a church,
built 1,400 or more years ago, in memory of the Christian
martyrs who were put to death by the King of Persisa.
There is likewlse & very fine mosque or late date, also in
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ruins, and a palace, all of which combine to form a picture,
the like of which is seldom seen in any land.

Spiral Bevel-Edged Arrow Heads.

We published not long ago an engraviog of an Indian
arrow head, with spiral bevels to give rotary motion to the
arrow during its flight. The spscimen was from the collec-
tion of Dr. Olmstead, who believed it to be unique. As a
result of that publication, we have received several similar
specimeas ; also letters from other individuals who are in
possession of specimens. In the collection of 250 arrow
heads belonging to Mr. A. J. Schultz, of Dayton, Ohio, there
are 8ix which have the bevels. From these evidences it ap-
pears that the rotating arrow was a not uncommon projectile
with the North American tribes.

HOW SHALL I INTRODUCE MY INVENTION?

This fnquiry comes to us from all over the land. Our answer is: Adopt
such means asevery good business man uses in selling his merchandise or
in establishing any business. Make your inventicn known, and 1f it pos-
sesses any merit, somebody will want it. Advertise what you have for
sale in such papers as circulate among the largest class of persons likely to
be interested in the article. Send {llustrated circulars describing the merits
of the machine or implement to manufacturers and dealers in the special
article, all over the country. The names and addresses of persons {n dif-
ferent trades may be obtained from State directories or commercial regis-
ters. If the invention i8 meritorious, and if with its utility it possesses
novelty and {s attractive to the eye, 80 much the more likely it 18 to tind a
purchaser. Inventors, patentees, and constructors of new and usetul
machines, implements, and contrivanees of novelty can have their inven-
tions illustrated and described {n the columns of the SCIENTIFIC AMERI-
CAN. Civiland mechanical engineeringenterprises, such as bridges, docks,
foundries, rolling mills, architecture,and new industrial enterprises of all
The publish-

ers are prepared to execute {llustrations, in the best style of the engrav-

kinds possessing interest can find a place in these columns.
ing art, forthis paper only. They may be copied from good photogiaphs
or well executed drawings, and artists will be sent to any part of the coun-
try to make the necessary sketches. The furnishing of photogranhs
drawings,or models 18 the least expensive,and we recommendthat course
as preferable. The examination of elther enables us to determine if it 18
a subject we would like to publish, and to state the cost of engraving in
advance of its execution, so that parties may decline the conditions with-
out incurring much expense. The advantage to manufacturers, patentees,
and contractors of having their machines, inventions, or engineering
works {llustrated in a paper of such large circulation as the SCIENTIFIC
AMERICAN {8 obvious. Every issue now exceeds 42,000 and will soon reach
50,000, and the extent of its circulation is himited by no boundary. Tuere
is> not & country or a large city on the face of the globe where the paper
does not circulate. We have the best authority for etating that some of
the largest ordersfor machinery and patented articles fromabroad have
come to our manufacturers through the medium of the SCIENTIFIC
AMERICAN, the partier ordering having seen the article illustrated or
Address
MUNN & CO,,

37 Park Rovw, N. Y.

advertised fu these columns,

NEW BOOKS AND PUBLICATIONS.
MEcHANICAL HUMOR: a Collection of Original Aneccdotes
connected with Kpgineering and Mechanics. By J.
Richards, Mechanica! Engineer, Author of “ The Princi-
ples of Shop Manipulation,” etc. Price $1. Ph ladel-
phia, Pa.: George Richards, Franklin Institute Building.
Mr. Richarde has collected in this volumse severalreadable sketches and
anecdotes of workshop life and its peculiarities, accidents, and remsrka-
ble occurrences. The last tale in the book, called *Struck by a Sea,”isa
good plece of descriptive writing.

AN INTRODUCTION TO THE STUDY OF GENERAL BrorLogy,
Designed for the Use of Schools and Science Classes.
By Thomas C. McGinley, Principal of Creagh National
School, Ireland. With 124 Illustrations. Price 75 cents.
New York: G. P. Putnam’s Sons, Fourth avenue and
23d street.

The rapid increase of our knowledge of the initial forms and pbenomena
of 1ife, due so largely to the lavors of Balfour, Carpenter, and Huxley, has
awakened great interest {n this most important branch ot natural sctenoe ;
and there 18 a widespread demand for elementary and acourate tex: books
of the subject, which Mr. McGinley has responded to in a terse, well writ-
ten treatise, cartied down to the latest date. We commend {t to the notice
of instructors in natural history.

THE LEADER, a Collection of Sacred and Secular Music for
Choirs, Conventions, and the Home Circle. By H. R.
Palmerand L. O. Emerson. Price $1.38. Boston, Mass.:
Oliver Ditson & Co., 277 Washington street.

This volume adds one more to the number of books of dilute music
which encumber the shelves of our school and other 1'braries. Most of
the 8ongs contained In this book would not pass muster as a school girl's
firstattempts at harmony; and the few meritorious selections tn it (Meh-
delssolin’s * May Bells” and one or two more) are garoled and disfigured to
suit the * taste’’ of the comnilers.

Inventions Patented in England by Americans.
(Compiled from the Commissioners of Patents’ Journal.)
From July 31 to August 13, 1874, inclusive.
BoLT AND NUT Lock.—I. D. Guyer, New York city.
CAR COUPLER AND BUFFER.—O. Pooley, Butfalo, N. Y.
CAR REPLACER.—E. Newcomb, Westbrook, Me.
CLOTHES WRINGER.—C. M. Howlett, Auburn, N.Y.
DENTAL ENGINE.—N. Stow, Binghamton, N. Y.
ErLriptic SPRING.—E. Cliff et al., New York city.
EMBROIDERY AITACHMENT.—G. M. Ramsay, New York city.
FORGING, DRILLING, & RIVETING MACHINE. —R.H.Thurston,Hoboken,N.J
FuELFOR METALLURGY.—C. E. Lester, New York city.
GENERATING POwER.—C.C. Walcatt e¢ al., Washington.D.C.
HARVESTER.—D. M. Oshorne (of Auburn, N.Y.), London, England.
ILLUMINATING CLOCK D1aLs, ETc.—H. O. Cook, Brooklyn,N. Y.
MAKING CHAIN, ETC.—J.8elden, Erie, Pa.
MAKING F1sH HOOKS.—William Court et al., Brooklyn, N. Y.
PAVEMENT.—P. Zadig, 8an Francisco, Cal.
PORTABLE FOUNTAIN.—G. J. Weunck, New York city, et al.
SELF- SUSTAINING MOTIVE POWER.—G. Rischmuller, San Francisco, Cal.
SEwING MAOHINE FEED.—G. Merrill, New York city.
SHAFT COoUPLING AND PULLEY HUB.—A. Brehmer (of Philadelpl i, Pa.)
London, England.
SWIMMING APPARATUS.—F. Tryen, Brooklyn, N. Y.

UMBRELLA.—C. A. Thompson, East New York, N. Y.
VeaIOLE WHBLL.—J. H. Small (of BuBalo, N. Y.), Londen, England:
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Recent Derican and Sovelgy Batents.

Improved India Rubber Horseshoe.

Amzl J. Dean, Newark, N. J., aseignor to himself and George D. Dean,
same place.—This {8 & rubber horseshoe having an upper extending to the
ankle, and drawn in on the rear part to overlap the heel. A full descrip-
tion with illustrations will be found on page 166 of this issue of the ScI-
ENTIFIC AMERICAN.

Improved Horse Collar and Hames.

Martin Hubbell, Mount Kisco, N.Y.—In this device the hames are pivoted
adjustablv at the top, and are conn ected at the lower part by a pivoted ad-
iustable latch, which slides, with its forked and notched end, over a guide
bolt, and is locked thereon by a spring pawl.

Improved Machinery for Dressing and Finishing Hides
and Skins,

John Pullman and John R. Edmonds, Wonersh, England.—This inven-
tion relates to improved machinery for *frizing,’ *fleshing,” and
¢scudding’ hides and skins, and for staking and grounding leather.
The machine consists of a suitable frame, in which is mounted a shaft, on
which a long knife or a rubber 18 carried. Motion i8 imparted to the shaft,
and to the knife orrubber which it carries,from a main shaft suitably dis-
posed. The skinislaildupona travellng apron, by which it is fed between
a 'palr of rollersin proximity to the knife shaft and parallel therewith, the
skin, after having passed through these rollers, belng held by the operator
against the knife or rubbers. Means are provided to stretch the skin and
keep it lat when on the apron,and prevent it falling into folds or wrinkles
in passing between the rollers.

Improved Means for Adjusting Knitting Burrs.

Geo.Campbell,Cohoes, N.Y.—This invention consists of anarm which sup-
ports the rotating loop,or stitch adjusting or dischargingburr,of a knitting
machine. Itisfitted on a vertical screw stud of the permanent arm, and
has a thumb nut below and a Jam nut above, together with a steady pin in
one of the arms working freely through the other, whereby the vertical
adjustment of the burr relatively to the needles, and to the other burrs,
can be easily and accurately eftected, and the arms be rigidly and perma-
nently fastened.

Improved Button Hole Bouquet Holder.

J. Albert Kimball, New York city.—A hooked plate 18 attached to the
under side of the lapel of the coat, just below the button hole, through
which the stems of the flowers are to be passed. An elastic strap is then
passed around their stems, and secured by a loop passed over a projecting
hook on the plate.

Improved Blacksmith’s Tongs.

Deanfel Kunkel, Oregon, Mo.—This i3 an improved {nstrument for use for
a drill extractor, a blacksmith’s tongs, a vise, a wrench, and for various
other uses. It consists in a pair of pivoted jaws, arranged in suftable
frames with a screw shaft, and so combined that the jaws are worked by
moving the shaft out or in.

Improved Hog Elevator.

William Kelly, Susquehanna Township, Dauphin county, Pa.—Two posts
are set in the ground and cross bars are passed through mortises in them.
The upper sides of the cross bars receive longitudinal bars,a pair of which
{8 onnected with each pair of cross bars. The longitudinal bars are
notched upon their upper edzes, to recelve the gambrels when suspending
the carcasses. The upper ends of the posts are connected by a beam, in
which 1s a pulley,around which passes a rope; in one end i3 an eye,to
receive ahook attached to tue gambrel. Therope ie passed around a bar,
which {s pivoted in & mortise.n the lower part of the post. With this con-
stiuction, by raising the outer end of the bar, the end of the rope runs
down, 8o that its eye may be placed upon the hook. Then,by lowering the
free end of the bar, the animal will be raised, so that the gambrel may be
turned to rest upon the bars.

Improved Cotton Press.

W0lizm H. Walker, Charlestou, S. C.—Che follower works up against a
stationary press head, and i8 connected by rods with the crosshead. The
under side of the latter 18 cam-shaped, and rests on friction rollers in the
upper ends of segmental wheels, turning on axes,and having the pcwer
applied at the lower end for working them. Slotted heads connect with
the wheels by pins in the slots, the heads being worked by an engine,to the
rod of which theyare connected, and the slots are curved so that the
diminution of the throw of the head, which takes place as the wheels ap-
proach the verticallines of the pivots,is to some extent eompensated by
the pivots being forced up said curves.

Improved Fluting Iromn.

Charles Anderson, Boone,lowa.—Theupper surface of the bed plecels
anarcof acircle, with grooves therein of any desired form. The lower
side of the upper portion of the device 18 grooved to correspond. In this
upper porti.n 18 a cavity to receive a heated flat iron,so as to allow the
heat from the flat iron to be transmitted to the fluter indirectly through a
stratum of air, and thus to be tempered.

Improved Wind Wheel.

George Candee, Paddy’s Rua, Ohio.—The wings consist of a frame and
panel, the said panel fitting snugly into said frame. The ends of the panel
are plvoted eceentrically to the ends of the frame. A weight of sufficient
size 18 arranged to hold the panel in line with the frame, under ordinary
circumstances; but should the wind greatly increase in force, the panel
will turn upon jts axis, presenting 1ts edge to the wind, the weight bringing
it back to its place as soon as the force of the wind abates. The wings are
held against the wind by another weight, and mechanism 18 provided so
that, should the wind increase in force.stop blocks will be pushed back,
raising the weight. Tne wheel will thus be stopped by an excess of wind,
and will start azain automatically as the wind abates. There is also a vane
with sultable wings,udapted toserveas a governor,and so arranged that,as
the windincreases 1o force,the outer ends of the wings are forced back,
which raises a belt shifter and prevents the machine from being driven any
faster by the increased velocity of the wind wheel. Should the wind still
increase in force, the other devices are operated to throw the wings of the
wind wheel out of the wind. As the force of the wind abates, the belt
shifterdrops downward, which increases the relative velocity of the ma-
chinery.

Improved Car Brake.

Stephen C. Taft, Franklin, Mass.—Triangular brackets are attached to
the truck frame, the angles of which are down, and directly below one of
the axles. There is a frictlon wheel on a shaft, the latter entering a bent

ever cttached to onebracket. Thisshaftisfreetorevolve,one end in the
bent lever and the other in the bracket. A chainwheelis fixed on another
shaft, which shaft revolves in the brackets. A loose friction chain passes
arouad the chain wheel attached to the lever. Arod is attached to an arm
on the chaln wheel shaft, which cxtends to the locomotive, and is con-
nected with a windlass shaft and wheel, which is under the control of the
engineer, by means of which he can apply the brakes to all the cars in the
train. When the rod is drawn toward the locomotive, the friction chain is
tightened on the wheel, which draws on the bent lever. One end of the
friction wheel shaft being confined in this lever,this movement will raise
the friction wheel, and cause it to come in contact with the axle. The axle
being revolved rapldly will cause the friction wheel and shaft to revolve,
winding up chains,one of which connects with the brakes of the carsin
front, and the other with the brakes of the rear cars. Asthe wheels cease
torevolve,the friction wheel will ceare to act,and thecars will stop. The
back motion of the rock shaft is produced by a spiral spring.

1lmproved Treadle.

James W.Staples, Bilddeford, Me.—The treadle rod is pivoted to the sew-
ng machine table,and hangs down to a point alittle above the frame con-
necting rod, where it 18 provided with a foot pilece. A bell crank is pivoted
at its angle on the connectingrod, and connected by one arm by means of
a rod to the crank, while the other arm is attached to the treadle rod.
The driving pulleyturnsin a plane at right angles to that in which the
treadle rod swings, and a link is employed for connecting the bell crank
with the rod attached to the crank, to allow the former to vibrate in two
directions.

Improved Devices for Preventfng Children from Falling Ont
of Windows,

Gabriel Konigsberg, New York city.—Horizontal rods are placed across
the lower part of the window, and supported in wooden blocks. Each
block has a central perforation for the rod, whieh is cut exactly to the
width of the window, the blocks being placed between the sash-guiding
strips. Asufficlent number of blocks and rods are arranged in the window
to prevent any possibility of accident or danger to the children looking
out. The uppermost block is secured, 8o as to bind firmly the whole series
of blocks together. By detaching the fastening device or sash, the upper-
most blocks maybe raised and carried on the rod toward Lhe center,s0 that
the upper rod may bereadily taken out of the sash strips, and then the
other rods with their blocks raised from their connecting blocks and de-
tached from the window.

Improved Call Bell.

Samuel G. Levey, New York city.~This invention consists of a movable
rack for holdiog advertising cards or bills, cannected with a call bell for
hotels and the like places, and provided with mechanism for moving it, s0
arranged that each time the bell rod 18 operated forsounding the bell it will
cause the rack to shift the breadth of one or more of the cards or bills, to
change them about and present different ones to view,ina mannercalcu-
lated to attract attention.

Improved Telegraph Insulator.
Chas. L. Le Baron, Pensacola, Fla.—This invention consists in a peculiar
construction and mode of fastening telegraph wire insulators, whereby
security acd facility of appliance may both characterize the same device.

Improved Cooking Lamp.

George P. Houston, Washington, D, C.—This invention relates to and
consists in means by which alcohol maybe utilized as fuel uponexcursions,
hunt{ng, or other expeditions, and in localities or seasons where but little
fire is desired. Tuis i8 accomplished by means of a folding stand, con-
structed to receive the cooking vessel and heater in a novelandconvenient
manner.

Improved Tool for Charging Piles of Railroad Rails and
other Iron into Furnaces.
Smith W. Kimble, Springfield, I11.—This invention relates to and consists
in means for charging railroad railpilesintoheating furnaces with conve-
nience, facility, and economy of human labor.

Improved Piano Sound Insulating Attachment,
‘Wm. R. Miller, Baltimore, Md.—This invention relatcs to a novel mode
of applying a non-conductor of sound to a piano, 80 as to prevent its di-
version and partial escape by way of the legs.

Improved Pipe Mold Drying and Casting Pit.

Benj. S.Benson, Baltimore, Md.—This improvement relates to the floor
of the oven and casting pit,and consistsin providing the plates orsections
which compose the same, with a series of apertures, peculiarly arranged
for the upward passage of the hot blast toact on the pipe mold, both inte-
riorily and exteriorily.

Improvement in Metal Pipe Mannfacture.

Ben)..J. Benson, Baltimore, Md.—The object of this invention 18 to pro-
vide an improved pit or oven for drying pipe molds and casting pipe there-
in, together with improved appliances or apparatus connected therewith
for hoisting, carrying, adjusting, supporting, and loeking or fastening the
mold flasks.

Improved Combined Looking Glass and Photographic Frame.
Isaac N. Shatto, Newport, Pa.—An inner frame is hinged to the outer
frame. The hinged frame has the glass inserted in it, and is provided with
a back, which is covered with velvet. The mainframe is also provided
with a back and with a glass, between which and the back photographs or
records are to be placed. By this construction, the device, when closed,
presents no appearance of being anything but an ordinary looking glass.

Improved Mill Burr Dress.

Jobn D. Micer, Moftett's Creek, Va.—This invention relates to means
whercby a mill burr may be dressed so as to prepare the grain for flouring
at the eye of the stone, and thus save a large peicentage of the power
ordinarily required under like circumstances, as well as permit the milll to
be cperated by twenty-five per cent less water.

Improved Cream Suet Compound.

John Hobbs, Boston, Mass.—This invention consists in a novel and valu-
able process, by which tallow may be €0 prepared and intermixed with
partially churned cream that the product will subsequently granulate and
assume a waxy appearance. It will then have the odor and flavor of cream,
whileit possesges the property of remaining solid up to a temperature of
90°, and of allowing a clean cut at all times.

Improved Low Water Indicator.

Charles N. Myers, Chicago, I11.—A float controls the valve by which the
whistle or alarm ls sounded when the water becomes too low. The valve
rod is extended horizontally, and supported in a socket formed in one side
of the float case, and in the fork of an arm of an elbowleverconnected
with the float. This forked arm moves or slides the valve rod, when the
float rises or falls, by engaging fixed collars on projections on the rod.
The rod s als) adapted for application of a devicefor turning it and grind-
ing the valve to its seat.

Improved Surface Planer.

‘William C. Margedant, Hamilton,Ohio.—This invention relates tosurface
planers, and consists in causing the apron, which preventsthe collection of
shavings on the rollers, and the bonnet, which catches the shavings and
throws them on the apron, to serve together as an upper table.

Improved Vehicle Rein Guard.

Wwilllam Levy and Willlam H. Christian, Ashland, Pa.—This invention re-
lates to harness, and consists in means whereby the entanglement of driv-
ing reins with swingle trees, and many other accidents, may be eftectually
prevented.

Improved Machine for Molding Pipe Molds.

Benjamin S. Benson. Baltimore, Md.—This invention 18 an improvement
on the machine for preparing the molds for casting metallic pipes, for
for which letters patent No. 33,178 were granted, September 8, 1361. The
{mprovement relates to an adjustable counterbalance for the flask holder,
whereby an equipoise is maintained during the vertical movement of the
latter; aleo, to the arrangement of radial revolving fingers in the eand
hopper. to act in regular succession, to throw a constant and equable
stream of sand into the flask ; also, to a revolving cone for equalizing the
distribution of sand within the hopper; slgo, in a spring balance or weigh-
ing attachment for determining, in advance, the weight of the molds.

Improved Fertilizing Compound.

Benjamin G. Carter, Oatlands, Va.—This invention relates to fertilizirg
compounds that are intended to take the place of stable manure, ylelding
to the plant all those elements of its composition in which the so1l 18 liable
to be defictert. It contains,in acheapand easily transportable form,all
the Ingredients wnich give value to stable manure.

Improved Combined Ventilator and Chimney.

Walter R. Hiokley and Charles J. Dibrell, Dallas, Tex.—This invention
consists of an iron-lined inner flue, secured within an outer casing with
suitable bottom and tep perforations for establishing a ventilatiog air cur-
rent around the flue. The casing 18 securely attached to the celling and
roof, and supported on suitable hangers or straps. A detachable extension
flue 18 set into the upper end of the inner flue, and provided with rain-pro-
tecting caps or sheds at its top and zbove the upper perforated end of the
ventilator.

Improved Hot Air Register,

Edward A. Tuttle, New York city.—This invention consists of the moving
device for operating the fans of a register. It forms part of the register
front or top, and is fitted, arranged, and secured in the stationary part by
lugs in front of and behind flanges on which the movable part slides to
work the fans. The sald lugs and the flanges are go contrived that the parts
subject to wear are hidden from view. The said moving part is connected
with the fans, so that, when all parts are adjusted in place, its escape
through the notches, by which the lugs going behind the flanges are intro
duced, is prevented.
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Improved Lid for Closing Gas Retorts, Sugar Filters, etc.

James Dunseith, New York city.—This is an improved l1d for gas retorts,
sugar fllters,and other vessels that require to be closed airtight,and in
such a way that they can be readily opencd and closed, as requircd. By
suitable construction, should tar, colze, or other substance get upon and
adhere tothe mouth of the vessel,a few turns of the 1id back and forth
willbring said 11d to its seat.and the rald substance, instead of doing any
harm, will be a positive benefit by serving as a seat to the 1id. Afterward
by turning the 1id in the direction to cause the rollers to roll up inclined
beads, the 11d will be forced firmly into its seat. This construction also
enables the 1id,should it become worn, to be readily ground to its seat, 8o
as to always shut airtight.

Improved Corn Planter.

James W. Simpson, Dry Ridge, Ky.—The wheelscarry the axle with them
{n theirrevolution when turning forward, and allow the axle to be station-
arywhenthe wheels are turned backward. To theaxleareattached csms,
which, as thesaid axle revolves, strike against a bar and push it forward.
In the upper arms of bars, connected with the bar last mentioned, are
formed holes to contain seed enough for a hill,and in such positions as to
enter the hoppers toreceive the seed as the bar moves back, and to pass
out of said hoppers,and over holes in the platform as the bar moves for-
ward. As the seed drops through the holes in the platform. it is received
uoon lower arms of the second bars,and held until the first bar moves back,
when it drops to the ground. The driver, from his seat, by operatinga
lever, can raise the furrowing plows from the ground when desired. The
covering plows are placed a little in the rear,and at one side, 80 as to fill
the furrows opened and cover the seed. Thecovering plowsmay be raised
from the ground with and by the furrowing plowe. Small V-8haped barrows
aredrawn in the rear of the covering plows. The same movement of the
leverraisesalltheplowsand the harrows from the ground. By operating
another lever,theaxlemay be turned by hand to adjustit with reapect to
thedropping device, and to the wheels; and by means of a third lever, the
dropping device can be operated by hand, or held from operating, as may
be desired.

Improved Cotton Press.

John H. Simonson, East Norwich, N. Y.—The followers are fitted to slide
upand down inside of the case,the lower one having the lorg prujections
extending through slots, to be connected to racks tor beiag raised and low-
ered by gears. The upper one has the short projections extendiog through
slots, to be connected to racks which are also operated by the gears. The
racksmove the headsin opposite directions by one and thesame movement
of the wheels. The latter are geared with thedrivisg shafts by a palr of ec-
centric toothed wheels, so adjusted thatthe leverage of the poweriLcreases
progressively as the work progresses and the resistance increases. The
driving shaft is worked by ahand lever, pawl, and a ratchet wheel. The
ratchet wheel 1s made eccentric to increase thegain of leverage. The pro-
Jjections of the other follower connect with racks by sliding under hocks,
by whichthe follower 18 pulled down. They have a hook projecting over
the sald hooks, by which the follower is raised when the racks are forced
up. The racks a'so havea hook,by which they ergage with the cross bars
when raised up to be held properly for the projections to engage with them
when the follower is moved back over the press when it 1s filled.

Improved Spring Rocking Chair.

Stephen Fallon, Brookiyn, N. Y., assignor to himeelf and Joseph A.
Hodgens, of same place.—The base frame consists of two side frames con-
nected at their upper middle parts, and at their rear parts by roucrds. To
the seat frame are attached two ormore springs,wh'ch are coilcd around,
and their other endsare attached to the round, the ends of which work in
sockets in the frame. Thus the eprings form the only connection between
theseatand frame, o that the seat {8 both supported and rocked on them.
By withdrawirg a pin and turning the round,the tensionof the springs
may be increased or diminiehed, as desired.

Improved Fluting and Smoothing Iron.

Benjamin F. St. John, Shelbyville, Ind —The handle has & base with a
flange, which latter surrounds the smaller upper section of the iron wben
thehandleis attached. The upper section is cast on and forms a part of the
iron. A springhook,attached by a ptvot pin to the tandie, works through
a hole in tbe front of the flangeand enters a hole in the uppersection. At
the rear end, the handle {8 attached by means of a pinin the upper section
and a hole through the flange.

Improved Sewing Machine.

John Speirs, New Yorlk city,assignor to himself and Henry F. Cox, same
place.—This {8 a novel means for operating the looping hook of that class
of sewing machines in which an under looping thread is used. It consists
inthe mechanism for imparting arockinglateral movement to the looping
hook, for moving the hook to and from the needle in a longitudinal
direction.

Improved Paper Bag Machine.

Truman Hotchkies, Stratford, Conn.—This machine 18 for making satche
bottom bags of varlous sizes. The paper I8 drawn down over the guide
roller,and forced along under the movable snear, over the stationary one,
to a table in front of the formingroller and the foldingroller. One margin
of the paper strip also passes under the pasting roller to receive the paste,
by which the edges, joine¢d in the forming of the tube,arerasted. It also
passes betweenthe formerard folder and under the preseer bar. Assoén
as the endofthe paper strip comes to a gage,itstops and is cut off by the
fall of a cutter. The folders then commence to turn, and at the same time
the pressure bar springs down and presses the paper against the forming
roller, 8o that it will be crawn in between the folding rollers and folded.
By the same operation, the margin of the paper at the knife is drawn under
the pasting roller on the cutter and pasted, for securing the folds of the
bottomof the bag. When the roller folders have made one revolution
ardformed the tubeand united the edges, they rest,while the sliding hori-
zontal end folders go forward just in front of the end of the former,and
foldintwo sides ofthe extension of the tube beyond the forger to form
the bottom. Then the vertical sl'ding folders move forward and fold in
the other two sides, and complete the bag. An ipgenious device, lastly,
flattens the bag dowa at the sides. and folds the bottom down flatwise on
the upper stde, so that it will pack into bales or boxes economically, with-
out injury to the bottom.

Improved Corn Husking Machine.

Edward Ellison, Waverly, Md.—This invention relates to means whereby
coln may not only be denuded of the shuck, but at the same time rclieved
of the stem, and whereby the ear, the leaves of the shuck, and the excised
stem may be discharged separately,theleaves being left in a state ready
to be used for mattrasees and kindred purposes.

Improved Floor Clamp.

James Carlile, Springfield, Mass., assignor to himself and J. H. Haskins,
same place.—This Invention coneisis of a pair of griping levers pivoted to
a hand lever, or to a pressure plate or board un 11, for acting upon 1he edge
of the flooring. It{isarranged in connection with cam grooves in a plate
also attached to the lever,sothat the gripers being placed op the joist with
the points near the lower edge, and the hand leverabove, with the pressure
plate against the flooring, and thehand lever belngpressed forward in the
alrectlon to clamp the floorlng together,such action will cause the gripers
to bind irmly against the joist,and hold fora fulcrum for the hand lever,
and willlet go and release the hand lever when thelatter is moved back
after pressicgthe flooring.

Improved Staging Clamp.

Charles E. Richards, Orange, Maes.—The clamps are madeof iron rods
one half inch,more or less, in diameter. The bodies are of a length equal
to the breadth of the ledger boards, and are bent at right angles to
passacross the edges of the same and the sides of the poles. They are bent
again at right angles to overlap the outer side of the poles, and their ends
are bent inward at right angles, andare made sharp £o as to be ¢riven into
the said euter side of the poles. They are also arrsnged disgonally ac1oss
the inner side of the poles, and their ends are bent inward in opposite
directions to overlap theouterside of the poles from the opposite sides,
80 that thestrain will come against the said poles. The ledger boards are
Kkept from slipping in the clamps by wedges. By this construction, the
s0affold is put up without the use of nafls.
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Business and Levsonal.

The Charge for Insertion under this head is 81 a Line.

Telegraph Inst’s. M. A. Buell,Cleveland,O.
Wanted —A Position, by a thorough Me-

chanical Engineer, who can arrauge Foundry aud get up
all tackle on the m st improved plans for the manufac-
ture ot Cast Water and Gae Pipe, aud all castings requi-
red for Water and Gas Works, as well as other heavy
Castings. The best of references and experience. Ad-
dress Eogineer, P. O. Box No. 81, Louisville, Ky.

A First Class Pattern Maker wants a Situa-
tion. Best of refercnces given, if required. Apply, Box
412, Galion, Ohio.

McCulloch’s Microscopes magnifying 10,000
times. with pampblet giving explanations, free by mail
for 75 cenis. Addiress W. Browne, Box 4895, P. O.,N.Y.

Anderson & Son. Mechanical Engineers,
furnish Designs, Drawiags, Estimates, and new Mechan-
ical Movements for Experimental and other Machinery.
64 Brondway, New York.

Vertical Tubular Boilers—all sizes. Send
for Price L'st. Lovegrove & Co., Philadelpbia, Pa.

For Sale—A Gear Cutter, Thos. Robjohn's
make. Lathes, Jewelers’ Tools,&c. F.Ward, 172 Front
Street, New York.

Compound Propeller Pumps,for Mines,Quar-
ries, Canals,and Irrigating purposes. Circulars on ap-
plicatton to Hydros:atic and Hydraulic Company, 913
Ridge Avenue, Philadelphia, Pa.

A machiue that actually pays its cost in 30
days! Made by Hamphrey Machtne Co., Keene, N. H.

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

Electric Bells for Dwellings, Hotels, &c.—
Most reifable and cheapest Hotel Annunciator. Cheap
telegraph outfits for learners. Ins’ts for Private Lines,
GasLighting Apparatus,~tc. J.H.Hessin,Sc.Cleveland,O.

Pattern Letters and Figures, to put on pat-
terns of castings,all sizes.H. W.Knight,Seneca Falls,N,Y.

Diamonds and Carbon turnea and shaped
for Scientific purposes ; alsd, Glaziers’ Diamonds manu-
factured and reset by J. Dickinson, 64 Nassau St., N. Y.

Hand Fire Engines, Lift and Force Pumps
for fire and all other purposes. Address Rumsey & Co.,
Seneca talls, N. Y. U. S, A,

A thorough Machinist and Draughtsman, an
experierced Foremanp, aesires employment. Address
Edward Cl'nton, Philadelpuia, Pa.

For Sale—Two Steam Saw Mills and three
Farms, by C. Bridgman. St. Cloud, Minn.

Deane's Patent Steam Pump—for all pur-
poses—Strictly first class and reliable. Send for circular.

W. L.Chase & Co., 95 & 97 Liberty St., New York.
Spinning Rings of a Superior Quality—
Whitinsville Spianing Kmg Co., #Whitinsville, Mass.
Send for sample and price list.
Wanted—The Manufacture of *“Specialties”
made mostly of Wood. Sayer & Co., Meadville, Pa.
The Pickering Governor, Portland, Conn.
Portable Engines 2d hand, thoroughly over-
hanled.at 5 Cost. [.H.Shearman, 45 Cortlandt St.,N.Y,
The [mproved Hoadley Cut-off Engine —The
Cheapest, Best, and Most Economical steam-power in
the Upiced States. Send for circular. W. L. Chase &
Co., 95 & 97 Liberty St., New York.

Mechanical Expert in Patent Cases. T.D.
Stetson, 23 Murray St., New York.
Ga3 and Water Pipe, Wrought Iron. Send

for price list to Balley, Farrell & Co., Pittsburgh, Pa.

Forges—(Fan Blast), Portable and Station-
ary. Keystoue Portable Forge Co., Philadelphia, Pa.

The “Scientific American” Office, New York,
is fitted with the Mintature Electric Telegraph. By

touching little buttons on the desks of the managers,
signals are sent to persons in the various departments
of the establishment. Cheap and effective. Splendid
for shops, offices, dwelllngs. Works for any distance.
Price #5. F. C.Beach & Co., 263 Broadway, New York,
Makers. Send for free illustrated Catalogue.

All Fruit-can Tools,Ferracute,Bridgeton,N.J.

Brown’s Coalyard Quarry & Contractor’s Ap-
paratus for holstine and conveying materials by iron
cable. W. D. Andrews & Bro., 414 Water St., New York.

For Solid Emery Wheels and Machinery,
send to the Union Stoue Co., Boston, Mass., for eircular.

Lathes, Planers, Drills, Milling and Index
Macbines Geo. S. Lincoln & Co., Hartford, Conn,

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

Engines, Boilers, Pumps, Portable Engines
Machinisis Tools.[. H. 8hearman. 45 Cortlandt St.,N.Y.

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

Price only three dollars—The Tom Thumb
Electric Telegraph. A compact working Telegraph ap-
paratus, for sending messages, making magnets, the
electric light, giving alarms,and various other purposes.
Can be put in operation by any lad. Includes battery,
key and wires. Neatly packed and sent to all parts of
the worid on receipt of price, F. C. Beach & Co., 263
Broaaway,New York.

Rue's “ Little Giant” Injectors, Cheapest
and Best Boller Keeder in the market. W. L. Chase &
Co., 98.9. 97 Liberty Street. New York.

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

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

Small Tools and Gear Wheeis for Models.
List free. Goodnow & Wightman,23 Cornh1ll, Boston,Ms,

The French Files of Limet & Co. are pro-
nounced superior to all other brands by all who use
them. Dectded excellence and moderate costhave made
these goods popular. Homer Foot & Co., Sole Agents
for America, 20 Platt Street, New York,

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

Automatic Wire Rope R. R. conveys Coal
Ore. &c.. without Trestle Work. No. 34 Dey street, N. Y

A F. Havens Lights Towns, Factories, Ho-
tels, and Dwellings with Gas. 34 Dey street, New York.

Temples & Oilcans. Draper, Hopedale, Mass.
Bert Philadelphia Oak Belting and Monitor
Btitched. G. W. Arny, Manufacturer, 301 & 303 Cherry
St.. Philadelphta, Pa. 8end for new circular.
Buy Boult’s Paneling, Moulding, and Dove-
tailing Macnine. Send for circular and sample of work,
B. C. Mach’y Co., Battle Creek, Mich.. Box 227,

Scientific Dmevican,

J. E H. will find results of experiments on
the tensile strength of steel in Trautwein’s “Engineer’s
Pocket Book.”—F. C. B. will find directions for making
pickles on p. 181, vol. 27.—H. W. C.’s queries as to ele-
vatorbeltsand mill gearareincomprehensible.—J.M.E.
will find descriptions of pontoon and other bridges in
Mahan’s ¢ Civil Engineering.”—W. P. D. will find direc-
tions for preserving entomological specimens on p. 404,
vol. 29.—W. P. can repair his damaged looking glass by
the process described on p. 203, vol. 30.—G. L. H. will
find a recipe for paraffin varnish on p. 91, vol. 81.

E.H.,Jr.,asks: What is the proper length
of the inside of a link for an engine of 8%x4 inches,
whole throw of valve being ¥ of aninch? A. Thereis
vo general rule. Make it of euch a length that it seems
well proportioned to the other detalils.

C. H. C. asks: What is the theory or phil-
osophy of the improvement of a violin by age? Is it
the usge of the instrument, or its age, or beth, that pro-
duces the improvement? A. Violins doubtless improve
by age, as they become better seasoned ; and the supe-
riority of a few veryold violins is due to their excellent
manufarture.

G.I. E.asks: Will a siphon pump answer
the same purpose a8 a steam pump? Will a siphon
pump lift the water 28 or 30 feet and deliver it 20 feet?
Wiil it take as much or more gteam to run the siphon
as aregular steam pump? We use a steam pump, 300
feet from mill, to draw water from well and through it
to mill, sufficient to make steam for a 20inch cylinder
¢pgine. We take steam from mill to steam pump. A.
We thipk that your present arrangement will be more
satisfactory than the one that you propose.

W. H. asks: How is the common gov-
ernor of a horizontal stationary engine made to govern
the steam as it goesthrough the pipe to the cylinder?
A. Either by closing or opening the throttle valve, as
occasion may require, or by changing the period of ad-
mission of the steam to the cylinder.

How many 1hs. of coal would be required to reduce 40
tuns of 2 Fe; O3, 8 HO? A. It would depend somewhat
upon the process. You should consult a good work on
metallurgy.

C.F. S. asks: Can I use a round belt to
run at quarter twist from a 24 inch pulley (running at
10) revolutions per mirute) to a 16 inch pulley? A. Yes.
As to your other question, consult a manufacturer.

W. R. H. asks: When isit 12 o’clock, when
the clock atrikes the first stroke, or when 1t strikes the
last stroke? A. At the commencement.

A.Z. says: I made a tin blower, 10 inches
in diameter, with 4 fans, square at ends ; the fans meas-
ure9inches from end to end. Ihave a2} inch pulley
on fan shaft, and a 48 inch fly wheel on foot lathe, from
which I take the belt. I run the fan as fast as [ can, but
it does not blow worth a cent. The opening in sideis §
inches, outlet 18 % of an inch. What {8 the matter with
1t? A. Probably you have made the fans so that, instead
of forcing out the air, they just keep it in moticn within
the case.

S.says: 1. I have a hydraulic press, the
pressure on the ram beiug 2% tuns per square inch. How
much pressure {8 there on the walls of the cylinder?
Does the pressure vary on the walls of the cylinder as
the ram {8 being pushed out? A. The pressure per
gquare inchon the side of the cylinder at any time, 18
approximately the same as thatonthe ram. 2. By what
rule do you ascertain the neeessary thickness of cylin-
der to withstand anygiven pressure? A. You will ind
rules for proportioning thick cylinders in the SOIEN-
TIFIC AMERICAN for June 21,1873,

S. & M.say: We have a 6 inch pipe in a 60
foot well. Can we attach a 24 inch cylirder and pump
water as easily,as If we used a 1% inch plpe? A. Yes,
under ordinary circumstances.

A.A. J.says: Ina large steam sawmill, we
have to take water from a swamp, and a great deal of
mud 18 pumped into the boilers and fills the gage cocks
and steam gag= with finely powdered earth, which also
gets into thecylinder and completely fills the ends up,
notwithstanding that we have a pipe leading from the
main pond to alarge wooden tank, which the water goes
into and from which we take the water. What is
the best means of purifying the water? Do you think
itcould be filtered. and what would be the best kind to
make ? We use about 2.000 gallons perday. A.You could
1eadily filter that amount by means of a filter bed com-
posed oz gravel and sand. By having two tanks, from
which to draw on alternate days, the water might be
purifled sufficiently by simply allowing the heavy parti-
cles to settle at the bottom.

A. P. A asks: Is it possible to store up mo-
tive power 1n compressed air? How far can atmospheric
air be compressed by mechanical power ? What amount
of power can be evolved from compressed air, propor-
tionally to the size of receptacle containing it? A. Alr
can be compressed and used as a motive force, in exactly
the same mabner as any other permanent gas. We have
beard of its being compressed to 300 atmospheres.

What is the name of the metal whose existence in the
gun was discovered,through the spectroscope, before
its discovery in our planet? A. We never heard of it.

W. S. B. asks: What force can be resisted
with a lever 4 teet long, placed upon a shaft 6 inches in
diameter, with a pinfon 12 inches in diameter? Itis to
work similarly to a sawmill carriage,only to be applied
vertically. A. Neglecting friction, the pressure pro-
duced by the pinion on the rack will be 8 times as great
asthatappliedto the lever.

M. J. B. asks: Is six inches of air space,
lined with two coatings of heavy manilla paper,between
the double wooden walls of a refrigerator room as effi-
clent as a non-conductor a8 the same space filled with
hair? Isit equal to three inches of hair? A. Dry air
will be the best.

T. McK. says: I desire to comstruct a
kaletdoscope in such a manner as to enable me to pho-
tograph the numerous designstherein produced. I pro-
pose to make it 26 inches long between the object or
design, and the plate holder, the photographic lens to
be midway between the ends and enclosed 1n the case.
1. Can Iobtain light enough through the ground glaso
of the object ena, to take a good picture? A. Yes. 2.
What k'nd of lens must Iuse? A. Agood achromatic
glass of about 13 inches focus. 3. Is 1t necessary, in
taking photographic pictures, to expose the lens of the
camera to all the light possible, or can a picture be
taken with the lens enclosed or shielded from all light,
except that from the object photographed,if that object
be well lighted? A. No light should fall on it except

that from the design,

J. B. S. asks: What is the best practical
method of finding the lives for a curved rib, when the
radius 18 1C0 feet? A. By ordipates, as follows:

() y= Yrix2—r=v
y= ¥401—-162—40—24

y=( 4/1342—16)=86-€6—16=20-66

In the segmenta bc, the hight at the center, or the
versed sine, Js 21 feet, and to trace out & curve whose
radlus shall be, say 40 teet,takeany point, a8 0,and draw
an ordinate, y, at right angles to the chord, ac. The
length of this ordinate depends upun the distance, Z,
that it 18 from the center of the segment, and 18 equal
to the square root of the difference between the square
of the radius and the square of the distance, less the
difference between the radius and the versed sioe, as
expreseed by the formula (1). Thus the length of any
number of ordinates may be :found, and the curve
traced; and in the same relative manner the curve for
the segment of a circle of any radius may be found.

‘What 18 the best method of saw-kerfing a piece to fit
any required circle? A. No good work of this kind
can be made by saw-kerfing ; but the best will be when
the saw is held radial to the curve.

How can I measure across a large stream for the pur-
pose of building a bridge? A. There are various meth
ods of doing tbis; by the following, if you have an in-

strument to measure angles, you may obtain either the
direct or the oblique span: Stake out the line, a b, par-
allel with thecourse of the river, and measure d b=120
feet, the angle ¢ b d=44°, and the angle ¢ d a=>59°.
Place a stake, @, at a point observed to be where a line
at right angles to a b will cut ¢. Then 59°—44°=15°=
angledcbd. Then as the sine of 15°1s to 120, 80 is the
sine of 44° to 329'57=d c. And as radiusis to 829 57,80 18
the sine of 59° to 282 5=a c¢. If you cannot command
the use of surveyor’s instruments capable of measuring
angles, the problem may be solved by the following
method, which has the merit of being very simple : Se-

lect two peints, A and B, one on each bank qf the river,
as the points, the distance between which is required
Upon the ground stretch a line from B to D, 80 as to
range with the point, A, on the opposite bank. At some
convenient place, where the surface is nearly level or
nearly in a plane, stretch a line, as D F and at B, or
near it,in the line B D, as at C, set a stake, and from it
stretch a line to and beyond G, parallel to the lilne DF.
The angle C D F need not be a right angle, but the
distances CDand G E must be equul, so also the lines
C G and D E must be equal. Now select the point F
in the line D F, so that it will be in rangze with G and A.
These points definitely established by stakes set in the
ground, theyafford homologous ttiaLgles, by a compari-
son of which the desired distance from A to B may be
ascertained. For example: The triangle E G F {8
homologous with the triangle ‘D A F, having allits
respective lines and angles in proportion. Therefore,
A DFXEG
EF
or the dietance D F multiplied by the cietance E G,
and the product divided by the distance E F, the quo-
tient willequalthe distance D A. Having this, ard de-
ducting the distance B D,the residue ¢ quals the distance
A B. Example: Let C D=55 feet and D E=£0 feet,and
upon trial let it be found that E F=40 feet; theb,
40:55::120 : 165~A D, and 165—55=110—=A C. Also, as the
triangle A B G {8 proportinnate to the trfangle G E F,
therefore, 40: 55: : 80: 110=A C.

Istheannexed rule correct forfinding theradius when
the chord and versed sine are given? Rule: Add the
square of half the chord of the arc to the square of the
versed sine, and divide this sum by the versed sine. A.
No ; there 18 anerror in your statement of the rule.
You must divide by twice the versed sine.

F. 8. C. says: Sidney Whiting, describing
the royal carriages in the sun. says: *‘In form, too, the
carriages were conchial,and were furnished with wheels
w.thout tyres; for by a peculiar contrivance,each spoke
possessed an elastic spring just at the point of itsar-
ticulation with the nave, 80 that at every evolution an
onward motion was imparted, independent of any pow-
er the driver himself might exert.” Can such a thing
be arranged 80 as to be practicable? A. We cannot an-
swer for what takes place in the sun; but on the earth,
we are confident that no peculiar contrivance will en-
able power to be utilized without the expenditure of
power

EF:EG::DF:D Aj; and from this, D
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E. W, St. J.says: I am running an engine
and 1 have been troubled about 1he pump 1n raising wa
ter. Ihave been pumping about as high as the pressuyre
of the air will raise it, and had no trouble until I tried
to pump from a barrel that wassupplied with water from
another well by means of a steam jet pump. Now the
barrel 18 placed in the old well, some two or three feet
higher up than where I pumped from before; but I can-
pot make the suction pump raise the water from the
barrel to the engineroowm. Itseemsas though it ougkt
topump becternow,as the water 18 two or three feet
higher up than it was before. The water from the new
wellisnotpure it isof alightcolor,and gets this from
the blue clayin the wel!,and the water from the jet
pump i{s warmed by the steam. What 18 the trouble
with the water or the pump ? A. The warm water seems
to be the cause of the trouble.

S. H. C.asks: At what part of the stroke of
the piston should the steam be cut off,in a Corliss en-
gine,to be the most economical? A. Let your engine
do the required work,and then set the cut-off as near
the beginning of thestroke as possible.

E. asks: Is glass a conductor or & non-con-
ductor of heat? A, Glass i8 one of the poorest of heat
conductors.

J. S.asks: Is there a patent instrument by
which the correct distance of an object can be told
without measuring? A. We know of no such machine.

J. G. H. says: I have been running an en-
gine; and to get speed tothreshwheat,I had tu increase
the driving pulley, which I did by putting oau wood,
from 2i inches in diameter up to 47 inches. The epgine
i1sratedat 4% horse power, and works very well waile
attached to the thresher, and runs steadily ; but in run-
ningaloneitruns veryirregularly,and sometimes will
stop. Thegovernorseems to act treely, and the engine
works well when attached to or doing work. Why will
it not run as wellwhen doing nothing put pumping? A.
The trouble may be either with the governor or the
pump. We could not give a positive opinion, from your
account.

H. asks: What aremeant by the following,
viz.: eng.ne lathe, Monitor lathe, 11icticn pulley,and
blowing cylinders? A. An engine latheis a lathe hav-
ing a face plate and generally a short bed, being suitable
tor chucked work. A Monitor lathe is one with a re-
volving rest, having several tools fastened in it at the
same time ; it {8 generally used for small work. A fric-
tion pulley i8 a pulley which drives or ie driven by the
friction caused by its face being forced against another
face. A blowing cylinder 18 the air compressor in
blast engine, used in iron-smelting, etc.

T. H. W, agks: How can I best anneal iron
boiler tubes, 80 a8 to make necessary flanges on the ends
when inserting them ? A. Heat them to a red and allow
themto cool in flne ashes orslakedlime. 2. Would not
some method by which the tubes of locomotive botlers
could be removed orreplaced more readily than by the
present system, be valuable? A. Yes.

1. Can fulminate of mercury,about an ounce in quan
tity, besafely sent through the mails? A.It would be
highlydangerous and criminal to send it by mail. 2. How
!‘sit made? A. See p.90,vol.3l1.

When small brass work 1s finished in a lathe or with'a
file, with what should it be coated to presgerve its polisn?
A. With lacquer.

J.B.says: I have no appetite,and am quite
weak, with cold sweats every night. Whatehoula L do?
A. Take a 1 grain citrate of fron and quinine pill every
night before retiring.

C. R. asks: Can boiled starch be kept fresh
for some time, without getilng sour? A. Yes, trom
two to four days, by adding sulphate of copper.

F. C. K. asks: Is there any process for ren-
dering woolen cloths impervious to water? A. Cloth is
rendered waterproof by simply paesiug 1t through a hot
solution of weak glue and alum. To apply 1L to the
cJoth make up a weak solution of glue; and while it is
botadd aplece of alum (about1o0z.to 2 qusrts), and
then brush it over the surface of the cloth while it is
hot, and then dry it. Cloth in plecesmsay be run through
this solution and dried. By adding a little soap, the
goods willfeel softer. Woolen goodsare prepared by
orushing them first on the inside, and then with the
grain or nap of the cloth. It s best to dry this first in
the air,and then in a store room at low heat. Cloth
thus prepared is impervious to water, but pervious to
air.

C. B. N. asks: What do brewers use to
make beer eparkle when filled int o the glass? It is evi-
dently due to carbonicacidgas; but what 18 the prccess
by which beer is charged with this gas? A The efler-
vescence you speak of 18 due to carbonic acid generated
by fermentation.

G. J. E. says: Conch and similar shelly,
when held close to the ear, produce sounds similar to
that of the Gulf heard from a d'stance. What 18 the
philosophy of this? A. It 18 caused by irregular con-
centration and reflection of sound.

N. A. W, asks: What is the resulting com-
pound from mixing an acid and an alkall.and 1ts known
orprobavle effsct on the human system? A. A com-
plete answer to your question would require too much
space. Thecompoundresulting from the combtnation
of an acld with a base is what is known as a salt, of
which there are many hundreds. Their effccts on the
human system are as numerous and as varied; forin-
stance,muriatic acid and soda combine to form commmon
table salt, comparatively haraless, while hydrocyanic
acidand potash forms one of the most dcadly poieons
known.

Is light bread, made by using an acid and an alkall,
wholesome? A.The utflity of yeast,baking powder,etc.,
agsused forthe leavening of bread, {s due to the quan-
tity of carbonicacid gas generated by them under cer-
tain circumstances. That amount of gas taken into
the stomach 18 not injurfous. The small quantity of
the alkaline eait formed seems to ald rather than re-
tard the digestion of the food containing it.

J.S.asks: What is the color of the pure
juice of lovage? A. ‘ Ligurticum levisticum (lovage) is
an umbelliferous plant, growing wild in Southern
Europe, and often cultivated in gardens. The whole
plant has a strong,sweetish,a'omatic odor, and a warm,
pungent taste. Whenwounded it emits a yellow, opaque
juice, which concretes into a brownish, restnous sub-
srance, not unlike opoponax. The roots,stems,leaves,
and seeds have all been employed, but the last have the
aromatic properties of the plant in the highest degree.’
—United States Dispensatory.

E. F. B. asks: When will a balloon rise
more easily, when the air 18 heavy or whea the air is
light? A. The ascending power of a balloon does not
depend upon the state of the atmosphere; for, as the
parometer sinks,the gas expands or increases in vol-
ume in exactly the same ratio as the air,
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MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined with the results stated :

G.W.J.-It oontains no silver. It {8 a flint coated
with oxide of fron.—H. D. B.—We cannot spare the
time to make an organic analysis. Your specimens re-
semble buttons made of pressed paper, and a hard,
gummy substance. with a waterproor black varnish
upon the outer surface.—A. M. B.—Nos. 1 and 2 contain
no sllver; they are princtpally silica and ifron. No.S$1is
red jasper; No. 4 8 mica, hornblende, and iron. No.5
gives every indication of an ore containing a good per-
centage of manganese ; alsoiron. No. 618 felspar. No. 7
is carbonate of lime, stlica, and traces of iron. No.81s
avariety of fine blende, with sulphide of iron. No.91s
-ron siliea, alumina, etc. No. 10 18 hematite.

COMMUNICATIONS RECEIVED.

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

On Storms. By 8. A. M.

On Perpetual Motion. By F. V. F.

On Mesmerism. By G.H.

On an Ice Box. By C. E. K.

Oa Beveled Arrow Heads. By A. E. D.

On a New Motor. By D.D. P.

On Some Magnetic Experiments. By A. F.O. |

On Steam Cars. By F.G. W.
On Steam Locomotion. By M. G.

HINTS TO CORRESPONDENTS.
Correspondents whose inquiries fail to ap-
pear should repeat them. If not then pub-

lished, they may concluds that, for good rea- |
sons,the Editor declines them. The address |

of the writer should always be given.

Enquiries relating to patents, or to the pa-
tentability of inventions, assignments, etc.,
will not be published here. All such ques-
tions, when initialsonly are given, are thrown
into the waste basket, as it would fill half of
our paper to print them all ; but we generally
take pleasure in answering briefly by mail,
if the writer’s address is given.

Hundreds of enquiries analogous to the
following are sent: “Please to inform me
where I can buy sheet lead, and the price?
Where can I purchase a good brick machine ?
Whose steam eugine and boiler would you
recommend? Which churnis considered the "
best ? Who makes the best mucilage ? Where
can I buy the best style of windmills?” All
such personal enquiriesare printed,as will be
observed, in the column of ‘ Business and
Personal,” which is specially set apart for
that purpose,subject to the charge mentioned
at the head of that column. Almost any desired
information canin this way be expeditiously
obtained.

|OFFICIAL. |
Index of Inventions
FOR WHICH
Lotters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

August 11, 1874,

AND EACH BEARING THAT DATE.

(Those marked (r) are refssued patents. )

Afr brake, J. Steger....... teetttanneeeannnens veeees. 154,098
Alkslies, putting up, G. H. Chinnock. .. 153,887
Anchor tripper, J. Hall. .. 154,040
Animal fat, separating, W. E. Andrew...... .. 158,999
Annunciator, electric hotel, L. Fioger............ 15402
Bath, vapor, R. N, Harlan . 154,042
Bearing, self-olling, G. Bradford 153,886

Bed bottom, F. Mahler........... . 154,060
Bed bottom, spring, J. Johnson 153,898
Belt, A. Herrmann...... .......... 158,935

Botler feeder, automatic, L. P, Hawes
Boiler, wash, J. H. and E. W. Jenkins
Bollers, tire tube for. .JJ. H. Wilkinson..

153 951
153,961
153,994

Boot. etc., stretcher, Fay et al .... ..... 153,937
Boxes, dle for forming, S. B. Bushfield. 153,931
Boxes, sheet metal, S. B. Bushfield...... . 158,982
Bracelet, M. Lechner......... 154,058

Brick machine, P. Rervier,..
Bridge,floating draw,.J. Lawle
Bridges, guard gate for draw, J. Ellingson.
Buckle, suspension, C. J. Weldon,,
Buckle, trace, C. B.Johnson ... .
Buggy tops,slat iron for, A. L. Warburton.

154,044
154,055
154,028
153.917
158,964
154,105

Burner, areand, C. E. Hearson.... .......... 153,896
Car axle lubricating journal, J. P. Garton, 154,036
Car brake, C. Matthews.......... 153,972
Car coupling, L. Fleckenstein .. 153,938
Car coupling, J. W. Lamo, ..., . 153,968

154 067
. 153,993
. 153,936

Car coupling, D. S. Moore.......
Car coupling, W. M. Underhill...
Cars, drenching stock on. H. 8mith

Carbureter,J. F. and G. E. Lockwood (r . 6,004
Carpet lining, C. Amazun.. ......... R . . 153,922
Carriage curtain fastener, J. W. Goddard . 153,941
Carrlage lamp, T. Boudren, ..........c.c000e . 153,013
Carriage seat backs, clamp for, M. T.Jackson.... 154,050
Case, stamp, P. J. Lefebvre ..... . 153,990
-Chainlink, ornamental, V. Draper.... . 154,026
Chair and bench, folding, Myers et al. 154,071
‘Chair, dentist’s, A, W. Morrison....... . 161,069
Chatr, rocking and reclining, C. C. Knell.. 153,966
Chairs, bracket for dentists’, G. W. Gray.. ... 153,943
Churn, T. H. Herndon ......... . 158,954
Clothes dryer, J. 8hellenberger. . 153,914
Cock, steam gage, P. Schofleld.. . 154,090
Corset, G. B. Dyer........... 154,027
Cough sirup, compound for, J. G. Coombs . 153,983

Cultivator, J. L. Pollard...c.cceceeueenecccceee

{ Knife and skewer pull, 0. W. Taft (r)

Scientific

Cultivator and ridger, 0. W.Goslee.............. 153,942
Cultivator, equalizing, M. Eichholtz (r) .. 6,008
Cultivator, gang, Baker and Landon.......... . 154,001

Curtain fixture, C. E. Howard. . 153,959

Curtain rod, H. Wellington.... 154,107
Dental vulcanizer, J. R. B. Ransom............. 154,032
Dog power, D. E. Paugburd......ccevvuveennnns 154,075
Door check and ouffer, O. C. Plummer. . 154,080

154,038
. 153,982
.. 154,007
. 154,068

Door cbeck and fastener, E. Getz.....
Door securer, A. Rebetey .....
Door spring, Steed and Nash..
Drawing apparatus, perspective, A. Morse.

Drill, rock, W. Harsen (r).....ccccoeeeee . .. 6,009
Drill, swivel head rock, W. C. Bullock. ... 153,929
Dyeing yarns, etc., W. McAlllster........ cetenenns 158,973
Elevator, C. Whittier....... . .. 154,108
Elevator, hay, L. B. Sprout. . 153,916
Elevator, water, J. F. McCalmont. .. 153,974
Elevator, safety sttachment, C. L. Page. . 153,906
Embroidery, imitation, H. F. T. Mégrand. .. 153,976
Engine, steam. E. Schlenker........... . 154,089
Envelope machine, Allen and Lester. 153,920
Equalizer, draft, H. H. Stevens 158,989
raucet, W. P. Clotworthy... . 154,020
Fuaucet, beer, J. G. Ad8IB....c.iveriierenenennnnns 153,919
Fence, barbed. C. Kennedy......cceevviieeeennnnnnns 158,965
Fence, portable farm, F. P, Scott .o 154,091
Fence spring, wire. J. C. Hanna.. . 154,041
Fence, wire, H. Darlington ........ .. 154,024
Fertilizers from sewage, H. Y. D. Sc veee 154,092
Fertilizing compound, B. G. Carter...... veeeee.. 154,017
Fifth wheel for vehicles, R. W. McClelland...... 1:4,063
Fire extinguisher, H. S. Parmelee.......... ceeees 154,076
Fire plug and hydrant, C. H. Roberts............ 154,037
Frult box holder, E. H. Tullis......... .. 154,108
Furnace, hot air, D. Boyd.... .. 153,928
tFurnace, hot air, W. H. Lotz...... .. 153,903
Furnace, coal burning, L. Stevens....... cetecsasne 153,990
Furnaces,lining for pipe weld!ng, Matheson et al. 154,001
Game apparatus, H. Seher.......ccecivieeiinnianne 153,912
Gas apparatus, L. Bingham..............00 ceeeeeas 154,009
Gas carbureting machine, L. P. Hawes........... 153,952
(:a8 returts, ¢losing, Herzog and Bullock, .. 154,015
Gate, automatic, J. EU8......cevuuunnenne . . 153,936
Generator, injector, S. Rue (T)..... . .« 6,006
Glass, etc., for etching, C. Fredericl. . 154,032
Glass, ornamenting, C. Frederici.. 154,031
(lass tool, A. F. Wilson......uuuue .. 154,109
Grain drill, R. Kuhns..... D 1 K.
Graining pails, L. Jennings...cceeeeeeannns 153,962
Gune, mounting and setting, J. L. Avery .. 153,924
Halter, horse, P. Reed......ccccevuiinnnnnnes .. 183,911
Hammer, bush, J. Hartnoll.....cceueeeee. . 153,950
Harness saddle tree, 8. E. Tompkins (r).... .. 6,018
Harrow and chopper,cotton, G. W, Wimpee . 154,110
Harvester rake, J. F. Seiberling...... 163.913
Hatchway, self-closing, W. A. dMorrison .. 154,090
Hedge trimmer, A.J. Heavner.... . 159,958

Hide stretching frame, C. P. Oliver. .. 164,073
Hog-ringing nippers, A. L. Hill..c.ceeeiiiiiiianaas 154,046
Holsting machine, W. C. Willtamson (r). vees 6,007
Horse power, W.J. . Liddell......... . 154,057

Ice cutter, R. Moseley... .. 153,978
Incubator, H. J. Haight.......... . 153,948
Indicator, station, J. and A. T. Harper. .. 153,949
[roning board, Reading and Good...... teeseeeeess 153,910
Ivory, coral, etc., artificial, J. Frauenberger.... 153939
Jack, lifting, E. E. Lewis. ...... cecesesaseane .. 153902
Jack, l1fting, Reynoids and Potter... . 154,085

8,012
153,013
. 154,011

Lamp, carriage, T. Boudren......
Lamp chimney, V. W. Blanchard.. .
Lamp screen, railway, J. Spencer....... .. 158,915
Lamp trimmer, Alexander and Wright........... 153,921
Lathe, J. H. Sinkinson.......cceevvveeees .. 158,985
Lathe dogs, die for torging, C. E. Billings. . 153,885
Leggings, J. CAVE...cecervieeancnsnccanes .. 154,019
Loom, corset, etc., C. Gahren........ .. 154,035
Loom picking mechanism, G. Richardson.. . 154,086

Loom weft stop, Isherwood and Nuttall (r) 6,010
Lubricator, D. JOnes8...c.ceveeennnnieeeennne 154,051
Mattress frames, head rest for, A. Hentzsche 154,043
Meat chopper, D. Peters...ccceereesccsecanccnns eees 164,078
Medical compound, B. C. Hobson........ . 153951
Milk receptacle, G. C. Greenleaf 158,944
Mirror, W. F. Johaston.......... . 153,899
Mirror, hand and stand, A. M. Ronte . 153,983
Motion, transmitting, L. Bingaman...... 154,008
Motive power, transmitting, C. E. De Loriere... 154,023
Muck roll appliances, C. Zug ..... 153,995
Nail distributor, Young and Glass .. 154,111
Nafil extractor, G. C. Taft......cceouuueee teeeeaeesss 164,101
Neck tie retainer, J. Hayden.... .. 153,895
Nozzle, sprinkling, B. R. Moflett.. . .. 153977
Nut blanks from bars, shearing, W. H. 154,049
Ofl rock preserver, H. A. SDOW....ccevunnnes . 154,096
Pantaloons, J. J. Burke................. . 153,930
Paper,damping,J. & E. W. D. Gray.. 153,894

154,047
. 154,062

Pen and pencil case. J. Holland......
Planoforte. Mathusnek & Dunham..

Planoforte attachment. W. K. Miller . ee.. 154,066
Planofortes, organ pipe, I. Cordley........ ceeerees 154,022
Pipe mold casting pit, etc., B, S. Benson.......... 154,006
Pipe molding apparatus, B. S. Benson .. . 154,004
Pipe mold!ng machine, B. S. Benson_,, .. 154,005

153,923
.. 153,963
.. 154,106
. 153,398

Plpe molding flask, J. F. Andrews...
Plstol, fire cracker, E. Jerome.....

Plow, E. S. Watson ..... ......
Plow coupling, J. M. Gardner

Press, cheese, T. D. Powers..... 153,981
Press, lard, S. R. Bartlett... 153,926
Prison, Cook & Heath.......... .. 154,021
Propeller, martne, F. G. Fowler..................... 153,892
Pulley block roller sheaf. E. B. Smith........ eeees 154,035
Pump and engine, G. F. Blake............ .. 154,010
Pump bracket, M. D. Temple... . 153,992

Pump, direct acting steam,.J. North, .. 154,072
Pump,rotary, W. H. Beal......... FETT YT TP Rees oo

154,008
Pump, rotary steam, W.B. & E. Scott............ 154,100
Pump, stean, Tesseyman & Barney.... . 154,102

.. 153,915
.. 158,884
veee 153,927

.. 153,935

Rallway lamp screen, J. Spencer....,
Railway rail joint,J. H. Bean.......
Rallway rail joint, C. A. Blomquist..
Railway signal, electric, A. H. Dalley..

Rallway switch, B. Bevelander-......... . 154,007
Railway switch, Burgett & McMillen.............. 154,015
Hallway truck, W. H. Wright..... 153,918
Range, portable, F. J. Kepny ..... . .. 153,900
Relishing machine, thilipp & Blakely........ . 153,980
Roofing plate, illuminating, Hyatt & Jacobs...... 154,048
Rubber packing, etc., vulcanized, C. L. Frink (r). 6.014
Ruuning gear, C. Jackman............... teseeeeesss 153,960

Running gear. R. W. McClelland.
Sash fastener, S.W. Couch........
Sash holder, J. 8. Barnum.
Saw,S. Vosburgh...... .
Saw handle,E. C. Atklns........
Sawswage, A.G. Rouse......ccoeeeeennnnnne
Saws, bevel attachment for, G. A. Osgood. .o 154,074
Separator, grain, J. T. HicKlin...ccceeeeeees .o 153,956
Sewage, treating, H. Y. D. Scott.....cceceeaeees... 154,098

.. 151,064
.. 153934
.. 158,883
.o 154,104
veeee. 154,000
ve0 158,984

uerican,

Sewing machine, Koch & Brass (r).
Sewing machine, G. Rehfuss ...............
Sewing machine embroiderer, R. M. Rose.....
Sewing machine embroiderer, R. M. Rose (r).
Shaft, lubricating upright, W. W. Carey..........

Sheet metal for moldings, marking, Clare et al... 153,858

Shovel, Bolton & JOhNBON...ccevuunuannnneennnnnns 154,012
Sifter, ash, A. A. Liscomb.. .. 158,971
Sifter,ash, M. L. SenderHng.......ceeivvneicnnnnnns 154,094
Sinks and basins, trap tor, C. W. Garland......... 158,940
Skates, roller, W. P. Gregg...... ...153,945, 153,946, 158,947
Skirt board, R. H. Fenwick .. 163,891
Sleigh, C. P. Kimball............... .. 158,901
Soap molding machine, J. Oakley....ccoeeeeneese. 138,979
Soldering apparatus, G. H. Perking..........cuuu.e 154,077

.. 154,087
. 154,018
.. 158,907
.. 153.991
.. 158,975
.. 153.996

Soldering tool, C. A. Gefrorer........
Spade and hoe combined, I. Y. Cassiano.......
Spark arrester. F. A. Perry.....cceceeueeee
Spinning machine, J. M Stone.
Spinning mule,P. McGovern .....
Stave machine, Albertson & Hobson.

Steam trap, J. V. Mathivet . .....ceeceiininiian. 153,904
Stone tools, inserting diamonds in, J. Dickinson. 154,025
Stove pipe damper, J. Hager......cocevviee civnnne 154,039
Stove plates, dressing. Eldridge & Koower....... 153,890
Telegraph, electric, W. C. Barney.... ......... eee. 154,002

Telegraph. fire alarm. A. Holbrook.
Thrasher, flax, Lee & Smith...
Thrashing band cutter, P. A. Sommers.
Tiles, facing, Barney & Parsons......

Timber, bending, A. Stevenson.
Tcol handle, S.Henry........ .
Toy, automatic smoking, T. NooDnaD.....ceuueee.ns
Toy, wheel, D. B. Spooner.............. [ 158,998

.. 153,958

Toy wind wheel, J. E. Brierly.... 154,014
Trace fastening, Magee & Mulligan 154.059
Tube skelps. bending, J. Ravenscroft. 154,083
Tuck creasing device, E. M. Jones..... 154,052
Tyre upsetting machine, S. Albright... 158,998
Vehicle running gear, R. W. McClelland 154,065
Vehicle spring, A. Plerson.....cccue.en-e0 153,908
Wagon, dumping, G. R. & C. H. Sneath (r) 6.011
Washing machine, H. J. Lash.... ...

Washing machine, G. F. Lecrenier.
Washing machine, J. A. Pickersgill......
Watch case spring, D. P, Foster..
Wax, sheets of, C. Fredericl..

Wax patterns, C. krederici.. 154,033
Weather strip, S. A. Piper..... 153,909
Window frame corner, A. Congdon.. 153,889

Wood bending machine, G. & J. P. Albin
Yoke, neck, M, Krebs

APPLICATIONS FOR EXTENSIONS.
Applications havz been dulyfiled andare now pending
fortheextension of the following Letters Patent. Hear-
ingsupon the respective applications are appointed for

the days hereinafter mentioned:
30,661.—HARVESTER.—S. W. Tyler.

October 28.

EXTENSIONS GRANTED.
29,694.—CLoTHES DRYER.—D. K. Hickok.
23,707.—CULTIVATOR.—T. W. McDill.

29,727. —SHAPING AND MoLDING MACHINE.—H.D 8tover.
29,728.—PLANING MACHINE.—H. D. 8tover.

DESIGNS PATENTED.
1,621.—01L CLoTH.—J. B. Virolet, Paris, France.
7,628 & 7.629.—ROSRTTES.—A. H. Austin, New York city.
7.630.—CoFFIN HANDLE T1P.—G.W.Bunnell, Meriden,Ct.
7,631.—Door BoLT.—A. W, Hirschfeld, Meriden, Conn.
1,68.—VEIL.—S. M. Meyenberg, Paterson, E. J.
7,688.—BooT Jacks.—M. E. Nichols, Clarksville, Mo.

TRADE MARKS REGISTERED.
1,925.—GROUND CoRN.—Pearl Hominy Co., Baltimore . Md.
1,926.—TERRA CoTTA.—R Ellin & Co., New York city.
1,927.—80DA WATER.—Harrison et al.,Davenport,lowa.
1.928.—GAs MacHINES.—Keystone Bafety G. M. Co., Phil.
1,929 & 1,930.—STAGARS.—F. O. Matthiessen ¢t al., Jersey

City, N.J.
1,931.—DYE STUFFS, ETC.—Weeks et al., Boston, Mass.

[SEPTEMBER 12, 1874.

8,745.—D. E.Cooke, Brantford, Ont. Improvements on
refrigerators for preserving meat, butter. etc., called
“The Goold Refrigerator Trussed Rack.” Aug. 18,
1874.

8,146.—H. Vandewater, Phelps, N. Y., U. 8. Improve-
ments in turbine water wheels,called ** Vandewater's
Improved Turbiue Water Wheel.” Aug. 13, 1874,

8,747.—Wm. Miller, Boston. Mass., U. 8. Improvements
on methods for equalizing or d'stributing pressure,
called * Miller’s Method of Equalizing or Distributing
Pressure.” Aug. 18, 1874.

8,748.—G. W. Millner, Charlottetown, Prince Edward
Island. Improvements en pipe vises, called ** Millner’s
Pipe Vise.” Aug. 13, 1874.

3,71499.—A. L. Trudel, St. Antoine de Tilly, P. Q. Nou-
veau system de propuision des chaloupes, bateauz, etc.,
dit*'Le Propulseur Trudel’’ (New system of propel-
ling boats.) Aug. 18,1874,

8,150.—C. Buchner, Tilsonbury. Oat. Improvements on
a machine for washing clothes,called ** Buchner’s Im-
proved Champion Washer.” Aug. 13,1874,

8,751.—R. Gadonas, Montreal, P. Q. Improvements on
gage for center bits, called *“ GGadonas’ Bit Gage.'
Aug. 13, 1874.

8,752.—L. 8. Colburn, Oberlin, 0., U. S. Improvements
on 1les, called *“ Colburn’s Tmproved File.” Aug. 13,
1874.

8,753.—E. Caswell, Lyons, N. Y., U. S. Improvements
ou a carriage and wagon hub borer, called* Caswell's
Hub-Borlng Muchine.” Aug.13,1874.

8,754.—T. A. Savard. Quebec, P. Q. Amelorations aux
horloger ordinaires, dites *‘Le Cadran Universel Sar-
ard.” (lmprovements in clocks.) Aug. 18, 1874.

3,755.—T. Burns, Anamoea, Iowa, U. S. Improvements
on well-boring machines, called * Burns’ Well-Boring
Machine.” Aug. 18,1874,

3,756.—H. G. Thompson and B. T. Bergh, Milford, Conn.,
U. S. Improvements on tack-driving machines, called
“Thompson and Bergh'’s Tack Driving Machine.” Aug.
13,1874.

3,157.—R. Scott and 8. L. Cook, Cote St. Paul, P.Q. Im-
provements on the manufacture of spades or shovels
called “ The Patent Socket Spade.” Aug. 13, 1874,

Advertisenents.

Back Page = = = = = = = §1,00 a line.
Inside Page= = = = - = - 23 centsa line.
Engravings may head advertisements at tne same rate per
line, by measurement. asthe letter press. Advertisements
must be received at pubdlication office as early as Friday
morning to appear in next issue.

‘?NTED—A second hand Lathe, suitable
or turnivg Fishing Rods. Address, with FUL
description, CHARLES F. ORVIS, Maouiacturer of Flsﬁ
Rods and Reels, Manchester, Vermont.

SWAN QUILL Action!

SPENCERIAN

ISTEEL PENS.]

These Pens are comprised in 15 numbers ; of th
NUMBER ONE PEN alone we 8old more than ' ¢

65,000,000
IN 1873,

andthesale 18 continually increasing.
hey are of superior English make, and are justly
celebrated for their elasticity. durability,and evenness
of point. Forsaleby thetradegenerally.
8F~ To accommodate those who may wish to try these
Pens,we will gend a Sample Card, contaiming all of the 15
numbers, by mail, on receipt of 25 cents.
IVISON, BLAKEMAN, TAYLOR & CO.,
138 & 140 Grand Street, N. Y.

SCHEDULE OF PATENT FEES,
Oa each Caveat......... creesieenees. 810
Oneach Trade Mark. ... 823
On flling each application for a Patent (17 years). %13
On1sshing each original Patent........... ...820
On appeal to Examiners-in-Chief..... .810
On appeal to Commissioner of Patent .820
On avplication 0T ReiB8Ue..cecsee vee o0 ...830
On application for Extension of Patent «..850
Ongranting the Extenstou... 850
On fillng a Disclaimer.... .810
Onanapplication for Design (3} years 810
Onapplication for Design (7 years).... 813
Onapplication for Design (14 years). .830

CANADIAN PATENTS.
LIsT OF PATENTS GRANTED N CANADA

Avuagust 3 TO 13, 1874.

3,735.—P. J. Devlan, Jersey City, N. J., U. S. Improve-
ment on treating sponge, called *“ Devian’s Process of
Treating Sponge, for Difterent Purposes.” Aug. 3,
1874.

3,736.—H. Bolton, Elizabethtown, Ont. Improvements
on washing machines, called ‘ 8olton’s Improved
Washer.” Aug.3,1874.

3,737.—C. C. Kianey, Dereham Township,Oxford county,
Me., U.S. Improvements on sash holders and fasten-
ers, called ** Kinney’s Sash Holder and Fastener.’
Aug. 3,1874.

8,i88.—H. Weodward and M. Evans, Toronto, Ont. Im-
provements on the art or process of obtaining artifi-
cial light by means of electricity, called * Woodward
and Evans’ Electric Light.”” Aug.S38, 1874.

8,139.—W. Lockwood, Elfrid Township, Middlesex coun-
ty,Ont. Improvements on using platforms and hoist-
ing macbines, called *Lockwood’s Improved Rising
Tlatform and Holsting Machine.”” Aug.8, 1874,

8,740.—S. H. & D. W. Davts, Detroit, Mich,, U. S. (Ex-
tension of Patent No. 252, New Brunswick). Freezing
and preserving apparatus to be used in freezing and
preserving fresh fish, fresh meats, and other like arti-
cles. Aug.S8,1874.

8,741.—B. Sloper, New York city, U. S. Improvements
on gas machine, called “ Sioper’s Automatic Water Gas
Generator.”” Aug.4, '8%.

8,742.—D. 8. Cornell, Warwick Township, Lambton
county,Ont. Extention of No. 64, for a self-cleaning
and adjusting gate hanglng. Aug.18.18%4.

8,748.—J. B. Brown, Philadelphia Pa., U.S., assignee of
R. W. Wetheril], Chicago, 111., U. 8. Improvements on
burgler alarms,called ““The Keystone Portable Burglar
Alarm.” Aug. 18, 1874,

8,744.—D. C. Grant, Houghton, Mich., U. 8. Improve-
ment on ice plow and ram attachments for vessels,
called *“ Grant’s Ice Plow and Ram Attachment for
Vessels.” Anug. 13,1874,

© 1874 SCIENTIFIC AMERICAN, INC

AWES STEAM TRAP.—This Trap sur-

pasecsall,in Etonomy, Rellability, ard Sim . Helty;

L i, the only one by which aby temperature between

140° and 212° can be maintaicea under any pressure above

one pound, without 1088 of steam. Sanéfaction guaran-
teed or money refunded. Price from $10 to $30.

MAXIM & WELCH, 176 Centre St , New York.

500 AGENTS WANTED. Samples sent free

Two new articles, saleable a8 flour.

Address N. H. WHITE, Neevnrk, New Jersey.

by mail.
NOTICE TO MANUFACTURERS OF CAST
IRON WATER PIPE.

Sealed proposals will be recelved at the Otfice of the
Board ot Water Commissioners, No. 97 ‘Washington
Street, Hoboken, N. J., until 8 o’clock P. M., ‘'t ursday.
Sept. 10th, 1874, 0r furiiishing five thousand’(5.000) 1 eot
of six (6) inch Cast Iron Water Plpe. and the necessary
Branches and Bends. To be made of a good quality of
Iron, the pipes to be cast vertically, Bell end cown. and
tested and inspected under a Hyoraulic Pressure of ihree
hundred (300) pounds to the square {nch, and to be tree
from defects of all descripljous; to be costed with tar
while hot, inside and out: the pipes to weigh, on an
average, thiity (30) pounds to the lineal foot.

Proposals to be sealed and endorsed: “ Propoesls for
furnisping Six-inch Cast Iron Water Pipe,” and directed
to the Board of Water Commissioners of the City ot Ho-
boken. The Board reserve the righ. to reject any orall
bids not deemed by them to the interest of the City.

By order of the Board of Water Commissioners.

M. H. MURPHY, Registrar.

TE MAKE TO ORDER IRON AND STEE
FORGINGS of ever{deecrﬁanon. STEEL DROP
R. A, BELDEN &_Cp.,_anbury,Conn.

GOOD NUMBER.—THos. A. Scorr,

portrait, character, and blography; Alexander M.
Ross. M.D.; The Naturalist ; James Lick ; School Girl of
the Perfod: In the Tolls of Fashion; Ruined by Good
Luck ; Jeremy Bentham ; Telescopes ; Government and
Training of Children ; Oberlin College ; Regolution and
Appetite; Compulsory Education, and much other
*rich reading " in PHRENOLOGICAL JOURNAL for
September, 30c. or $3 a year. Newsmen have it. Sent

\

Manufacturer ot all kince
OF DIAMOND TOOLS,

J. F. RUGERS & CO0., Agents,
$77 FREE. P. 0. VICKERY & CO, Augusta, Me.
b‘OR SaLr—Very low—an 80 H.F. Stean:

Ebpgine. 18x36 1n. Cyiinder, with 8 tuns band whe
To Electro-Platers.
BATTERIES, CHEMICALS, AND MATE

RIALS, in sets or single,with books of fnstruction,

CHAS. M. FTELD,
71 PLYMPTON STRExT, BOSTON. MASS..

A WEEK to Male apd Female Agents, {

locality. Costs NOTHING to try 1gt mecé?:ri:
but Ilittie useda, \p perfect order. App)
RAFFERTY MACHINE CO-10 Brrotne 81 N0 ¥D
ing Electrician, 19 Bromfleid Street, Boston, Mass
trated oatalogue sent free on appliéation. - {lias

first post by S. R. WELLS, No. 339 Broadway. New York.
91 Liberty 8t., New York.

261n, face, Governor,aud all complefe. Ourown bui

manufactured and sold b; EI’OMAS HALL, anufature,
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BOOKWALTER . ENGINE.
The lowest-priced good Engine ever

coonstructed; Bolleraod Englnemuue
of the best Charcoal fron. Compact,
substantial, economical, and_easily
managed; Boll ler, Governor, Pumps,
and a. 'l‘rtmmlnzs complete for run-
ning at low price of

3 Horse Power ... $251 50

... 303 50
a‘Dellvered on Cars, Boxed, at

“F00s & J AYNE,

109 LIBERTY STREET, NEW YORK.

Cooper’s Engme & M111 Works

MANUFACTURERS OF

Firgt-Class Stationary Engines,

First — With ;mgle slide valve cut-off by lap at %
tro.

8 e.

Second—Wlth indexed cut-off valves arranged to close
any oart of stroke

Third —Steam Jackcted cyllndera. fitted with patent

automatic cut-off valve gear and Fovernor,

guaranteed torun on 3 1bs. of coal per indi-

cated horse power, or o make barrels

PORTABLE ENGINES, of 8, 10, 20, and 23

Horse Po

IMPBI)VFD H NGERS COUPLINGS, FOUNTAIN
BOXES AND SHAFTI

FRENCH BU'RR SPRING GRIST MILLS AND BOLT-
ING APPARATUS.

CIRCULAR SAW MILLS AND F‘IXTURES. BOILERS,

MIL(, MACHINXRY, CASTINGS, ETC.
§¥~ State what s wanted and Clrculsrn free.

Address 1n full,
) THE JOHN' COOPER ENGINE wrra co.,
. Mount Vernon, O.

MPORTANT FOR ALL LARGE CORPO-
RATIONS AND MANUFACTURING CONCERNS,—
Buerk’s Watchman’s Time Detector, Capaole of
contrelilg, with Jne UTIL OBt aCCUracy, the motion of a
watchman Or patrolman, as the same renehel different
stations of his best. Sond for a Circula:
. E.BUERK, P. O. Bt 1,oan, n, Mass.

N. B—Thiv détector 1s'0ovaren o7 two O . F
Parties using or |olung these instruments wnhont. au-
thority f*om ma Wil be dealt with eccording to law.

PATENT

OLD ROLLED
AFTING.

The twt thlt this anafoulng nas i per Cell greater
Atrength, & Aner finish,sandis truer to gage,than any other

in use, renders it undoubudly the mosat economlcnl. We

Are 8180 Lue 80le Manutacturers of the CRLXBEATED LOL-~

LINS PAT, COUPLING, and furnish Pulleys, Hangers, etc,,

of the most approved styles. Pricelista muled on ngapu-
JONES & LAUG.

eation to
Try street, 3d and 34 avenues, Pltuburgh, Pa.
W 8, Cansl st., Chicago.
focks of this Buafuing in_ store s0d ot sals by

& FITS. B
gxo. PLACE Ao street, N. X.

e
& WHALING, Milwaukee, Wis.

A Set of 12 Steel Lathe Dogs, |

From % to g toch...... etssesctsissscstssecnnsee ceceeee 1g %
Iron, from X to z‘lﬁéix' 6.50
to 4 15.00

1 Set of Steel Clnmps. . ..912.50
¢ Iro .$10.00

Ex;;nml:lllng &Mnndrels mklng snythlng from’ x ‘to'd
nches, C.

Send to’ C. W. LE COUNT, South Norwalk, Conn.
for Circular.

HUSSEY’S NATIONAL

Cottage Architecture.

New and Original Designs Workln

8cale Drawings, and Detalls for a

Styles of low- prlced Houses, wm:
Just Pud

B Specifications and Cost.
= lighed. Royal quarto. Post-paid, $6.

1,000 WORKING DRAWINGS
Plans, Details,

NATIONAL Specifications & Estimates
Tw:x.n DOLLARS, post-

ARCHITECT] 7%

MONCKTON'S NATIONAL)Six Doll
STAIR-BUILDER. } aiqo!ars post

MONCKTON’S NAT[ONAL}SIX Dollars, post
CARPENTER & JOINER. vaid.

ORANGE JUDD CO., 243 Broadway, N.Y.

Geo. W. Read & Co.,

Manutacturers of and Dealers in
ALL KINDS OF HARD WOODS, IN LOGS,
PLANK, BOARDS, & VENEERS

186 to 200 Lewis St., Foot th & 6th Sts,,
East River, New Yor
Attention 1s especiallyinvited to our St.ock of French
Walnut and Ash Burls, Birds-Eye and Curly Maple, Satin
Wood, Tnl}? Rosewood, and Hungarfan Asn. Also,
Segsgvnbe&e lt)bogany, Walnut, Spanish and Red Cedar,
an

0¥ Orders by mall have prompt and careful attention.
Send for Catalogue and Price List

PATENTS F.T.H. RAMSDEN,Bryan Block,
Sold and Chicago, [1l. Mechanical Engineer nnd
Introduced. Manufacturers’ Agent.

s475 A MONTH TO AGENTS. Address C. M,
LININGTON & BRO..New York or Chicago.

WOODWARD’S

SMW. GQ?\ LEOPARD & OTTER S% Pwnt

NEW yme
Send for cmu\u%gﬂcx

MACHINERY, Rttt

b/ Aabr?l"fl '8 fAT’T FRICTION CLUTCHEB
ovidence, l%.ln s, oY Volﬁg oo CIM ltreet.

Agents, L. B

New York; TAPLIN, RICE & €O. Alfrou 0.

TRADE ENGINE.

———
Noiseless in operation—Perfect
in workmanship—all light parts
of Cast Steel.

Every Engine indicated, and
valve corrected to give the high-
est attainable resulits.

Warranted superior to any
leml - portable Engine in the

mark
Send ‘for Price List and Ctr-

cular.

HERRMAN & HERCHEL-

RODE M’F’'a Co.,
Dayton, Ohio.

FOR STEEP
 AND FLAT

EST B'D 1856.

SAMPLES “CIRCULARS
READY RoofING CO.OF N.Y

64 CORTLANDT S »

DVERTIBERB ! Send twenty-five cents to GEO. P,
WELL & 00 41 Park Row, New York, for thelr
Pamphlet of one hu ndred es, contalnin 18ts of 8,000
newspapers, and estimates showing cost o sdvertlllng

MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACH
& CO. 23 Broadway, New York. Makers of the cel-
ebrﬁte'& Tom Thumb 'and Miniature Telegraph Instru-
ments.

AMPLES OF MACHINES, TOOLS, and
IMPLEMENTS recelved exhib!ted and ordera
8 . M. PAXTON' & CO.. Vicksburg, Miss,

The TOH_Gate | Prize Picturesent free! An

Egenioun em! 50 objects te
find! Address. with stamp,

EY, Buffialo,N.Y.
PATENT
Planing and Matching

and nes Gny&Wood'l Planers, 8elf-olling

8aw Arbors, : her wood work e maghine: r!‘

8 4. WOODS MACHINE CO. {91 iberty st., N. Y.:
Send for Clrculars, etc. 61 Budbrry #t. Bosion

HISMONTH A WELL KNOWN FIRM
of Epgineers and Machinery Afents. with large
connections at home and abroad, will open a ground-
floor Wnrehouse. having windows fronting Queen Vic-
toria Street and Cannon Street, City, London, England.
Thefirm 18 rel)sred to accept the agency for special
madiinery, to etc., and to exhibit a choice selection
of these and of worklng models. Advertizers’ travelers
canvass Great Britain and the whole of Europe. For
terms, apply to W. P., Box 773, New York City.

JOR LEGAL ADVICE CONCERNING

Intringements and Patents, consult R, B. McMAS-

KR, Counsellorat Law,9& 11 ﬂussu 8t., Room 26, New
York. Counsellor and Advocate in Patent Cases.

HE CHAMPION SILVERSTEEL
SPRING MATTRESS, now Ig'remly improved, has
been betore the public for severa yenrn, and continues
occn%m unrivalled ponnion in the trade, as the
EST B ever produced. ‘rreaents the rich and
elegant appenrnnce of sﬂver. and is the softest, easieat,
cheni)est, and most durable Spring Bed in market,
Wholly composed of tenacious temyered steel agnnﬁ
80 united that the pressure 18 equally distribute
stly lifted, curned, or rolled up. Both sides slike. No
frame, no "wooden slats,no tow stufiing, no straps. May
be nsed on floor without bedstead. No under bed re-
Elnired Noeds only half the thickness of hair mattress.
ore aprings for xour money in this bed than in any
other, Unequalle for hotels. Any sizes made to or-
der. Bend for pictorial eircular. Retail {mce of double
bed, $18. Sh! dppec by lln le bed or quant ty, 10 all nrtn
of the worl era scount to the trade.
leading dealers al] parts of the count .
Phelps, Doremnu & Corbett, J All Co., New
York, Gogld & Co.. Pntladelphla, ‘Pa., Gllnert& SODI
w Haven Conn., ard

Norwlen, Conn, n & Co
CHAMPION sphme MATTRESS CO.,

Refer to

many others.
Makers, 246 Canal Bt., near Broadway, New York.

$7 A WEEK TO AGENT8—Sure. Four new Pat.

Scientific merican.

TO MANUFACTURERS & AGENTS,

Designs of patentable inventions const.antly supplied
to a well estabiished and reliable irm on payment of
$1,0C0 per month. Salary not payable till ena of month
when designs can be returned and salary withuoeld, if
uyot snéluactory. Address G. N., Box 78, 8tation D, New

ork City.

NN R SARERL RACEAEE
po s ST b e, R B
B norn &0, Address TREVOR & Co. Lockport, N. Y.

OBTABLE STEAM ENGINES, COMBIN-

e maximum of emmenc{ dlnblmy nd econ-

wlth the minimum of weight and prlce. e& are
wk{ely l.nd fnvoggly KROwWD, more nmn pﬁve

3 ut.el‘lgls:tory or no

uun n.

ch'e “‘?‘H‘])In .p(? OADLEY 00 uvrenoe Mass.
RON BRIDGES—CLARKE, REEVES & Co.,
PHENIXVILLE BRIDGE WORKS. Office, 410 Wal-

t Street, Philadelp hia
n%ed: tles—A. cenrpa Workmmhlp—?hmnlxoolumnkl
worl

se of double renned iron. No welds. All
done on the premises, from ore to finished bridges.
Tlustrated Album mnlled on receipt of 75 cents.

Machinery,

Wood and Iren Workin, wqlot every kind. Leather and
Rubber Belting, Emery Wheels. Babbitt Metal, &c.

Sturtevant Blowers.

Ot every sise ana description. constantly on aand.

Cold Rolled Shafting.

Best and most perfect Bhnmn ever made, consmntly
on hand in large quantities, shod in any lengths up
to 4 ft. Allo, Pat. Coupling and Self-oiling -8] ustable
ﬂmlﬁen , pulleys, etc. GEORGE PLACE & CO.,

Chambers Btreet. & 103 Reade Street, New York.

Niagara Steam Pump.

CHAS. B. HARDICK,
% Adams st., Brookiyn, K. Y.

THE JOHN HARDICK

Niagara Steam Pump.

HUBBARD & ALLER, Brooklyn, N.Y.
UNCHING Loy s B L ONePEs
& PARKER PRESS CO.

DROP Pmm MIDDLETOWN, CONY.
OOD-WOBKING MACHINERY GEN.-

l{ 8 hmel Woodworth Planersand Rich-
Il’dlon'l Patent r?ve ‘Tevnvon egs‘tgr h::u .
Central, corner Union st., Wor .
» OIS ITHERB Y RUGE & RICHARDSOR.

per day at home. Terms Free. Address

$5 2 $20 GEx0. 8STIN8ON & Co., Portland, Maine.
II TIII’J_w‘-J WROUGHT]

IRON
Brams & GIRDERS

'l\nn umon l.ron Muls, £iwsducgn, coa.

The attentl t Engineers and Architects is called
to our improved Wroughb-lron Beams and Girders ( at
ented), in whlch the welds between the s

and have proved so objectionable in the
old mode of mmnﬂcmr‘ng. are entirely avoided, we are
repared to furnish all sizes at terms as favorable as can
obtainedelsewhere. Fordescriptivelithograph address
Carnegie, Klomsan & Co, Union Iron Mills, tu urgh, Pa.

ATh
x4l

smnll I‘ools of all kinds; also GEAR WHEELS, parts

8, and materials of sll kinds, Castings of
Small Lnthes Engines, 8lide Rests. &c. Catalogues free.
QOODNOW & WIGHTMAN, 238 Cornhtll, Boston, Masa.

ANKRUPT'S SALE OF HORIZONTAL

and Vertical Steam Engines. Also,new and second
hand Machinist’s Tools. Send for circulars at

THE YALE IRON WORKS, New Haven, Conn.

SHINGLE EARREL MACHINERY

T'S
STAVE CUTTEBS JOINTERS, EQUALIZERS AND
HEADING TURNERS.

BAILEY GAUGE LATHE—For turning all kinds han
dles and Cabinet work. Simplest and best in use. We
manufacture a full llne of Wood snd Iren Working
Machiner , Br.etm En

ents. J. D. NESBITT, Foxboro®, Mass,
ORGING & FINISHING MACHINERY,
Fixtures and Tools comflete for making guns, sew-

{ng machines, etc., to model, turnished to order b;
THE PRATT'& WHITNEY CO., Hartford, Conn.

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard &g brittle substances to
any required ifz Algo, any kind of
8TONE for ROADB and for CONORETE, &cC.
Address BLAKE CRUSHER CO.,

New Haven, Conn.

For ALL in the Rubber Stamp
Business. Address DORMAN’S

FORTUN

STENOIL AND STAMP WORKS, Baltimore, Md.

A

The American Turbine Water

eel,

.Rocenu{lmproved and submitted to
thorough scientific tests by James
Emenon. showlng the following use-
ful effect of the power of the water
ntﬂkl:ed , being the highest results ev-
er

Parcencage of Part Gne x, 50.08 ;

%, 6
f‘er cent. of Whore Gate:

14,
A full regort may be obtained of
STOUT 8 & T , Day-
ton, Ohlo.
[N
TETpEERR,
w=aEfE gz
O BT M0 88O
@A T xS
RE2 5D IoYT S
SR Ral otk
S pRETIEE
< Boybon
B ol =gopER
» ?gma-

0-86 In, wheel full
gs.te 90 per cen s,7aeven ef, hthu 89, three

1n.'wheel

ull gate 01 per cent seven elghtha 89,
Y hree narters *88, five eighths 76,

P R

0.. Mount Holly, N. J. BR &

BA.FETY HOISTING
achinery.
0. 348 xnou)w"r 9V 00~
NEW & IMPBOVED PAT'I'ERNS.—MA

TS’ TOOLS—al] s1ses—at low 8.
E. GOULD, 97t0118N. J. R. R. Ave., N.erk.N J

es, &€. Addres
T" K. BAILEY & VAILL, Lockport, N. Y.
F SALE—AN UNFINISHED IRON,
TWIN SCREW STEAM VESSEL, having double
bottom and water-tight compsrtments.

Length between Perpendiculars.......... 390 feet.
Breadthof Beam....cceceeeenae ceeeen 45 ¢
Depth to Main DecK.coeeeiiinn cevenecnnns 24 ¢
Displacement at 22 feet draught......... 6,000 tons,
Area of Midship Section............ . 890 8q. ft.
Number of Transverse Bulkheads....... 7
ENGINES.
Two pairs, each pair driving one Screw.

Diameter of 8team Cyllnder........ 72 Inches.
8troke ot P18ton...ccccceecennnnnns . 45 ¢
Surface Condensers,ared..cceeeeccccccces 12560 8q. ft.

SOREWS.
Diameter. feet
Pitch...... ceesen . T
Number of Blndes....‘................... 3

BOILERS.
Ten in n mber; Ordinary Horizontal Kire
Tubular Type.
Total Heating Surface.......... 28,000 8q. ft
Grate SUrface.....ceeeeeeceeecnes 876

This vessel was intended to be completed for the State
of New Jersey asan Ironclad. The plans were prepared
and the work was carried on under the dirsction of
General GEORGE B. MOCLELLAN, U. 1 mate-
rials, and the workmanship are gusmnteed to be of the
best possible desciiption.

The funds appropriated fer the purpose of completing
the vesse) not.rrovingnsumcient the liegl slature of the
State of New Jergey has directed that a sale be made 10
the hiﬁhentbldder A Commission, consisting of

Yy Gov. JOEL anln, of Trenton,
Vice- Chancellor AMz1 DopD, of Newark
Hommzblc Meaars W. W. SmrPxN, and 8. B. Dop, of

has been & uppelute,d to effect such sale.

Bids endorsed ‘‘PROPOSALS FOR THE PUROHASE Of
IRON STEAMER. OR OF PARTS THEREOF,” may be address-
ed t0 the GOVERNOR OF THE STATE OF NEW JERSEY, by
whom th;{ will be recelved at Trenton, N. J., untfl 12
o’clock. on the second day of November nen. at
which time they will be publicly opened.

Blanks for Fmposa 8, and & Famphlet containing a
detafled description of the vessel, as nearly completed,
except as to armor and nrmament.
addressing either of the
undersigned.

Permission to examine the veseel, and to inspect the
premises, may be obtnlned (by {nten ding purcbasers) cn
:ppllcaﬂon atthe D? ock, where the ship now lies, or

to the Consulting nglneer to the Commission, who

R‘rléctt’ar:l; tpnr‘;ﬂ ‘todexmll)lllt drawings, to explain the
nd machinery, and to give an

information respecting the venyel & y other

R. H. THURSTON,
Consulting Engineer to the Commission,
Hoboken, New Jersey,

United States of America.

n or the
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mly be obtained by-
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P. BLAISDELL & CO.,

Worcester, Maass.,

Manufacturers of the Blaisdell Patent Upright Drille
and other first-class Mwmnml' Tools. s

E. M MAYO0S PAT. BOLT CUTTER,

& 8end for Iilustrated Circular, Cincinnati, Ohfo.

Andrew’s Patents.

Neisel Frictien vaad. or Geared Holm
ors, suited overy wan
Safety Store Elevators, Prevent Aocident,
Hope, Bol d Engine break.
Sm Iie' urnin l‘)’ oll
Oncil a. K nes. ouble -.nd Single, 1-2
oue w

Oon to 100,000 Gallon-
ute, B 3: h
M.A“E" PR ER e R A L

AII Ll I| o
AlL t‘ﬂs{mflo. Durable, and Econemical,

Wi, D. ANDRKWS & B
414 Water Street, ﬁew York.

G_LA 88 OULDS for Fruit Jars, Lamps

Bomes, Ink Smnds etc.,made by H. BROO
ears COR. WHITE AND ]!NTIB STs8., Ig Y. For any
t:P;new n"? gl]us you will require t} dm?‘uldM 8Udle)
IOULAR ATTENTION pa! 0 LDS for
INVENTORS. 8end model or drgwlng inclose stamp.

ICHARDSON, MERIAM & CO.
Manufacturers of the latest improved Patent Dan-

els’ and Woodworth Planing Machines, Matching, Sash
and molding, Tenoning, Mortising, Borl; , Shaping, Ver
tical, and Clrcular Re-sawi wing Machines, Baw Mills, SBaw
bors, 8croll 8aws, Rallway, Cut-off, and Rip-saw Ma-
ghines. Bpoke and Wood Turning Lathes,and various
other kinds of ‘Wood-working Machinery. Catalo nes
and price lists sent on application. Manufac or-
cester, Mass. Warehouse 107 Liberty st. New York g

s, FOR SALFE-The mnnulucturlng property
%ﬁ" known as tne Pans Furnace Co., in Clayviile,
Oneida Co., N. Y.,10 miles soutn of Uncn upon
Sauqoit Creek and the llne of theD. L. &. W. R.R. It
cons(sts of two large, substantial frame xnctorv bwld-
ings, with distinct water privileges of about 50-horse
Power each, built and fitted up expressly for the manu-
acture of scythes forks and simflar impiements. There
are 20 trip-hammers, with all their necessary forges and
fixtures tor punchiog, sbearing, grludlng and poishing,
all 1n perfect running order. A)so, 20 Deat tenement
housés. Ako several store housesanastable. The fac,

ries can beadapted to the manu facture of paper, cot

or woolen goods ; but they oﬂ‘»r unusual aavantages in
tne line for which they were designed. Thpywul he sold

separately,ifdesired. Addrers PARIS FURN ACE .

Clayvllle .Y..or A .HPATCH,34 Central wharf,Boston.

Empiloyment tor all.
GEO. L. ¥YELTON, 119 Nassau St., N.Y.

A DAY,
ties.

Patent nove

ANUTHER CHANGE!

—_

Fifth and Last Gift Concert

IN AID OF THE

Public Library of Kentucky,

November 30, 1874.

DRAWING CERTAIN AT THAT DATE.
LIST OF GIFTS.

One Grand Cash Gitt....... ...8250,000

One Grand Cash Gift veer. 100,000
One Grand Cash Gift 75,000
One Grand Cash Gift 30,000
One Grand Cash Gift..................... 25.000
5 Cash Gifts, 820,000 each.... 100,000

10 Cash Gifts, 14.000 each.... 140,000

15 Cash Gifts, 10,000 each.... 150,000

20 Cash Gifts, 5,000 each.... 100,000

25 Cash Gifts, 4,000 each.... 100,000

30 Cash Gifts, 3,000 each.... 90,000

350 Cash Gifts,
100 Cash Gifts,

2,000 each .. 100,000
1,000 each... 100,000

240 Cash Gitts, 500 each... 120.000
300 Cash Gifts, 100 each... 50,000
19,000 Cash Gifts, 30 each....950.000

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

Whole Tickets $50 00
Halves . . . . . 2500
Tenths, or each Conpon . . 5 00
11 Whole Tickets for . 500 00
22 1-2 Tickets for 1,000 00

For Tickets or information, Address
THO. E. BRAMLETTE,
Agent and Manager.,
Public Library Building, Louisville, Ky.
orTHOMAS H. HAYS & CO., EASTERN AGENTS,
609 Broadway, N. Y.

P RINTING MACHINERY—Agent wanted
for the United States, for the sale of first class
knglish Lithographic Machincs, the well known Wharf-
dale Letterpress Machlines, Guillotine Cu.ting BolllnF
Glazing, and Reeling Macnlnts Screw and ﬁydrnul c
Presses, Kngines and Boilers, all 'of first class manutac-
ture,and commanding the chief patronsge in England
and the Continent of urope,at muchlower prices than
are obtained for Machines of American Manufacture,
Liberal Dlsconnt. would be given 10 a first class resnon-
sible Agent. ply to the PARAGON MACHINE COM-
PANY, L[Vln D, Elland Road, Leeds, Kngiand. Terms
€ash or Security
1871

SCHENCK’S PATENT,

WOODWOR’I‘H PLANERS

And Re-Sawing Maghines, Wood and Iron Working Mas
h‘ner& Enmnel, Bollen, ete. JOHN SCHENCK'S
ﬁm« atteawsn. N. Y. and 11# Liberty 6t.. New York.

R. B.AI-I- & Co.,

WO00D WORKING®'MACHINERY

For Planing Mills, Car 8ho lp S8ash, Blind and Door Ma-
&ﬁi:' oc B?ngv for 11 ‘lutrﬁed Cng.lizgue and price

A orcester, ass, lesroom,
& 16- Reade Brew Now York.s o room seaa
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[dvertigenents.
Back Page = = » = « = = $1.00 a line.
Inside Page = = = = =« =« = 75 cents a line.
Engr may head adver L9 at the same rate per
ine, by measurement. as the letter press. Advertisements
must berecewed at publication ofice as early as Friday
morning to appear tn next issue.

HOWARD & CO.,No.22¢ Fifth Avenue, New York,con-
tinue to send sluglP Waltham Watches by Express or
Ma'lto any part of the country, no mafter how remote,
without any risk to the purcharer. Having eold Wal-
tham Watches on this plan for the last six yearas, their
customers are numnered by thoursands, and from almost
every couo'y in the Union. Inevery case the puarchaser
getga gnod rellable Watch, and full value for the money.
Great improvements have been mace during the pres-nt
year; ali grades apnd sizes are now made both us key-
winders aad stem-winders. Our new price-list, which
18 sent r7°ee, descrioes all tue new Watches with prices
of ea~h. Write for it, and mention that advertisement
wasseen in the “ Scirntific American.” Adaress

WARD .

222 Fifth Avenue, New York,

OR SALE-3i9 Morris, Tasker & Co s Cast Iron
Steam Radtators. Anplv oraddre
JOHN E, EYYANSWN Ph'ladelphla Pa.

Mn’]‘Al.a "'l‘l-lb BEST.”’
BABBITT B B
S0th &( mslnut Pnlmuelpula Pa.
OGARDUS PATENT UNIVERSAL EC-
CENTRIC VMILLS—F orgrinding Bones, Ores, Sund,
0O1d Cructoles, Fire Clay, Guanos,O!l Cake, Feed, Corn,
Corn sod Cob. Tobacco, Snuﬂ Sugar, Salts, Roola,
Spices, Coffee. Cocoa-nut, Flax seed Asbestos, &c., and
whatever cannot be eround by other mills, A'80, tor
Pamhs. Prlmers’ Inks, Paste Blacking, &c. JOH

W.
ON, s1cceesor .0 JAMES BOGARDUS, corner
of Whﬂ.e avd Klm Sts.. New York.

A DAY - GUARANTEED
using our WELL AUGER AND
DRILL in good territory, HIGHEST
TLSTIMONIALS FROM GOVERNORS
OF I0W.A, ARKANSAS AND DAKOTA.

Catalogucsfme. W GILES, St. Louis, Mo-

vf)\(ﬂ“"”/ TS
o
BTG @1
NETURE,

Send Stamp for Tlustrated Cicculat,

The * Scientific American” uses our plates.

1776 1876
INTERNATIONAL
EXHIBITION.

FFICE OF THE
gU S. CF\TnNNlAL COMMISSION,
PHILADELPHIA, PA.
Iu accordance with the several Ac s of the Congress
o; "tltlxe United States, providing tor the celebration
o e

Centennial Anniversary

of American Independence there will be held in FAIR-
MOUNT PARK, Philadelphia in the year 1876, an

International Exhibition
glt Arts, Manufactures, and Products of the Soil and

'l‘lul Exhibition will be opened on the 19%th of April,
and closed on the 19tn of October.

APPLICATIONS FOR SPACE.

To secure space for exhibits in the Buildings of the
Park,early apolications should be made. Tne 1ecessary
forms for apolicatioo, together with the Regulations
for Exhibitors and needed information,wil) be forward-
ed oa application to the Office of the Centennlal Com-

mission.
A. T. GOSHORN,
Director-General.
J. L. CAMPBELL,
Secretary.

T ue pubioneis Ul Wil SUIENLLFLIL AMERICAN Lave
acted as solicitors of patents in the United States and
foreign countries for more than aquarterof a cen-
tury. More than FIFTY THOUSAND inventors have
avalled themselves of their services. All patents se-
cured through this agencyreceivea special noticein the
SOIENTIFIC AMERICAN, which frequently attracts pur-
chasers for the patent.

Inventions examined,and advice as to patentability free

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

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

Specia) examinations as to the patentability of inven-
tions made, 4t the Patent Office, on receipt of model or
drawing and description; cost for this search and re-
port, 35.

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

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

Copyrights obtained.

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

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

We shall be happy to confer with inventors, examine

heir moaels and drawings, and advise with them as to
obtaining patents without consultation fee. Every
kind of information pertaining to patents, at home or
abroad cheerfuily given,

Send tfor pampnlet, 110 pages, containing laws and full
directions for obtaining patents. Address

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

BRANOH OFFICE roer F tl
Washington, D. C_O" and 7th Streets,

HOUSTON'S PATENT
TURBINE WATER WHEEL.

llnbl-n. Strongest, Cheapest. Best,

In the test at Holyoke,in
1872, th¢ Houston gave the
highest percentage ever
shown in & reiiable test and
the highest avernce re=
sults ever obtained, In
srsct!cn) use iti{s everywhere

emongtrating {ts supertor-

ity over all others. KEmer-
son’e full report furnished on

E application. S8endforCircu-

& HOUSTON
N WORKS,
Beloit, Wiseonsin,

RON PLANERS,

ENGINE LATHES, DRILLS. &c. Send for Price un.
NEW HAVEN MANCE Ac'rvmne co.,
New Haven. Conn.

Mill PurmshingWorks

are the largest In the United States. They make Burr
Millstones, Portable M#lls, Smut Machines, Packers, Mtil
Picks, Water Wheels, Pulleys and Gearing, npeclnlly

m nd for catalogue.
sdapted to flour m s Sennva & SON PRuffale, N. Y,

PORTLAND CEMENT,

ndon Manufacturers. For ule b,
From the best Lo ang

D, 55 CUff 8t.
A Practical Treameon Cement, farnished for 15 cents.

S SEE EM
A ARE SAM

ERSONS INSERTED T.O0THED SAWS.
E PRICE OF SOLID TOOTHED SAWS.
wie= WE WARR ANT THEM SUPERIOR TO ALL OTHER SAWS.
3,:- SEND TOEMER SONFORD&COBEAVERFALLSP‘ FORA CIRCULAR OF OUR SAWS -2 S}

a\W

DAMPER AND LEVE
REGULATORS B B s T GAGE cooxs

MURRILL & KEIZER. 44 Holliday 8t. Balt.

[1 TANITE

imeryWhegls

STRDsaR

Working Modets

Experlmenm Mnchlne Metal, or Wood, made to
ordér b WEHNER. & Contar st K. X.

PRATT’S '
ASTRAL
OIL.

Safest and best 011 ever made—burns in any lamp—for
sale everywher C HAS. PRATT & CO.
Established 1770. 108 Fulton street, N. Y.

OR SALE—2nd hand Portable and Sta

tionary Engines and Boilers, good a.a new, at half of
Original Cost. For descrlnnon. addre:
BINGHAM & RICH Oil City, Pa.

CHASACHEE
\7U§ ws:«;E@

MACHINIST’S TOOLS,

EXTRA HEAVY AND IMPROVED PATTE

LUCIUS W, POND,

WAR. EROOMS 98 LIéERTY ST, N. Y.
8¥F Lathes, Planer.s, Bormalhlls Drilisand Gear Cut-
ters a Speciaity.

AMERICAN SAW CO.

TRENTON, N. J.

GREAT REDUCTION . PRICES

MOVABLE-TOOTHED
CIRCULAR SAWS.

JULY 1st, 1874.
§F Send for new Price List. _g3

THE AMERICAN TWIST

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

D1AMOND SoLID EMERY WHEELS.
m‘ Illustrated Catalogue of Em-
ery heels. Machinery, and Tools

FR
w. s Juu;ox Agent, 17 New Church st., New York.

Asbestos Materials.

ASBESTOS ROOFING, PAINTS, CEMENTS, ROOF

COATING, SHEATHIAG, &c. H W, JOHNS, 87

MAIDEN I:ANE N.Y.; Patentee & Sole Manutacturer.
Established 1858,

UR COVERING FOR BOILEBB AND
PIPES saves Twenty per Cent in Fue!
OUR FELT, CEMENT, AND PAINT FOR
ROOFS {8 the best in the market.

Asbestos Felti

GREATEST INVEN;.‘]::N ;fl:hil"Ag.E‘.{.
ELECTRIC & VAPOR CHAIR.

See engraving and description in the ** Scientific Ame-
rican ” of Marcb 7. The greatest known cure for rheu-
matism and sciatlca. No physician should be without
one. Send for circular.

C. R. TOWNSEND, SOLE AGENT,
Medical Institute, 168 Cumberland St., Brookiyn, N. Y.

SUPER-HEATERS

Save fuel, and supply DRY steam. Attached to boilers
orsetin separateturnace H.W.BULKLEY Engineer.

98 Liberty St.. New York,
ometers.

For testing Ovens, Boil-
Super-heated Steam, Oil Stills. &c.
Add: HE

AN UFACTURER,

er flues, Blast furnaces,
ress NRY W. BULELEY,
98 Liberty St., New York.

BESSEMER
Steel Wire Ropes

IMPORTED TO ORDER.
One third Stronger than Irou
P S, JUSTICKE,

14 N. 5th, Phllauelphla—42 Cilff, New York.

1THE HEALD & SISCO
Patent Centnfugal Pumps

VER lCAL & HO

First Premiu t New Orleans, Clnclnnsu ‘and New
York. “Jledal of Special Avard,” American
Institute, 1872,
Pertect satisfaction guaranteed. The cheapest, most
durable, popular snd successful Pum%ﬂ nown, for Paper
anncrs, Contractors, Brick Makers, Distillers,
Pumps with engine on frame. complete, at low
ngurea.ior Wrecking, redging, Irrigating, etc. Tllustra.
ted pamphlet free. references to parties actually using
the Pump.

es of the atrongest possible testimon
Addresa HE‘ﬁ.D. 8ISCO & &8.. galdwmnvme, ;

The Most Powerful, and the Orly Tight
BUY A Shutting. Good Part Gate Turbine ever
made. Prices of small wheels to suit
the times. Send address to

WAIN. A AIN,

North Chelmstord, Mass,

wEORGE BARNES & CO,,

Manufacturers, Syracuse, N. Y.
TANNATE OF SODA,

BOILER SCALE PREVENTIVE—Jos. G. ROGERS &
Co., Madison, Ind. Agenc-es: R. H. Lee, Titusville,Pa.;
nwens Lane & Dyer Machine Co.. St. Louns,Mo Whit-
man & Burrell, Lmle Ialls, N.Y.; Warden, Mclelland
& Co ,Cincinnati, O.: H. H. Harrlson I\aahvme,'l‘cnn
Slnzlch Rankin & Co Evansville,” Ind. s H. Dudley
Colemnn. New Orleauvs, La.

The Chilian Exposition

Packages for this Exposition takethe rollowlng route :
Shipped at the dock of the Pacific Mall 8. 8. Co. 1n New
York, or San Francieco, they are, upon the payment ot
one dnllnr, gold, for each package not weighing n.ore
than 2€00 Poun,is, or measuri::g not more than 20 cubic
feet, taken to Panama and delivered to the South Amer-
ican'S. S. Co., whose Steamers carry them to Valparalso,
and toere deliver them to the agent of the Exposiilon,
who attends to their transportation, by railway, to toe
place of exhibition. The one dol'ar goid 18 the only ex-
pense of trapsportation to the place of exhibition, San-
t1ago. An exhibitor may send as many packages a8 he
pleases under this reguiation. Heavier or larger pack-
nges may be shipped per same lines at low rates under

ecial contract. Applicatiens for room at the Exposi-
tion must reach Chill by January 1, 1875. Macninery
for Manufacturing, for Mining, and used in Agriculture,
are especlially invited. I’articulars may be obtained by
addreseing any one of the United Staies Commissioners
for the prosmon ln Chilian Consul in the United
States, or A. OEL, Corresponding Agent, 52
Pine St., New York.

KEYSTONE PATENT FORGES

\ (FAN BLAST))
Largelor Small,

Portable or Sta-
tionary, for Hand or Power. Best
and Cheapest for every class of
work. Keystone Portable Forge
Co., Philadelphia.

H.S. MANNING & CO., Agents,

111 Liberiy St..N.Y.

AL(‘OTT LATHZ¥, for Broom, Rake, and
Hoe Handles. 8.C.HILLS. 51Courtlandt St..N.Y

IDDER’S PASTILES—A Sure Relief for
Asthma. STOWETL & CO., Charlestown. Mass,

NGINES AND BOILERS, New and Sec-

ond Hand, Portable and Stationary. For descrip-
tion, address ODWIN & WHITE, Oil City, Pa.

Machinery,
I‘I“l TlNﬂCrane Bros, Mfg, Co.,
CHICAGO.

TURBINE

& Kl 3
N o
SN Water Wheels
‘g , s )
(e RS More than four times as
p:‘) 5 3 many of James Leftel’s Im
@ proved Duuble Turbine Wa
| o\ S ter Wheelsinoperation t'han

any other kind. 24 sizee
made, ranging from 5% to
96 inches diameter, under
beads from 1 to 240 feet.
Successful for every pur-
Fose Large new pampbhlet,
he finest ever pub shed
containin, pag
ne llluatratlons
v sent free to pnrtles inter.
¢ ested in water power.
JAMES LEFVEL & CO.,
Sprlngtleld Ohjio, & 109 L1b-
erty St., New York city.

TUNE SAWING MACHINERY.

Merriman's Patent, Also, Hand and Steam

DERRICKS & TRAVELLERS,

THOMAS ROSS, Rutland, Vt.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Variable Cut-Off Engine; Lowe”
Patent Tubular and Flue Boﬂerﬂ Plain 8lide Valve s;-
tienary, Homlng. and Portable Eugines. Bollers of al
kinds. ps, Mill Gearing, Shafting, &c. ; Silk,
Tow.Oaknm,B Rope Flax,and Hemp MachInery.
Agents forthe aven Manufaoturing Co.'s Machin
{sta’ Tools; for Judaon‘u Governors and Stop-Valves:
Btgrﬁ%vgasb Blsowelx)-l,nlnd Dl%ere tial Puney Blo&
WORES, FATHRSON . REW JERSET"
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V. Carpenter. Address

¥ T.
Box T8, New York city.
C. HENRY HALL & CO., 20 Cortlandt St., N.Y.City

THE PULSOMETER.

The simplest, most durable and eftective
BTEAM PUMP now in use. Wil pump grmy
or muddy water without wear or {njury t0
its parts. It cannot get out of order.

Branch Depots:

11 Pemberton Square, Boston, Mass,

1827 Market 8t., Phnadelphla Pa.

59 Wells Street, Chicago, Il

South Western'Expoeition, New Orleans,
R11 & 813 North Seeond St.. St. Louis. MO.

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W. B. FRANKLIN, V. P’t.  J. M. ALLEN, Pres't,
J. B. Pierce, Sec.
HARTFORD, CONN.

PORTLAND CEMENT

A Practical Treatise on Cement furnished FREE.
B. L. Merchsnt & Co. 76 South St., New Yerk.

Advertising Agent.

l

Engines and Boilers, £ £%

Stationary and Portable. to €0 F. P.. kept in Stock s
also, Clrcular Saw Mills and Power ITammers.,
ERIE CITY IRON WORKS, Erle, Pa.

John W, NW&ICB oa&v.oNgYEor‘k.
Machinists’
TOOLS,

OF ALL KINDS,

For Patterns,

GEAR WEHEELS

with our ) ADDRESS:
_ g Putat Huling £ N..Steam Engine Co.
- 98 Chambers St.
Nzw Yonx

RlﬂBS Shot Guns, Revolvers

of every klnd Send stamp for Illustrntpd Price Liet to
Great Western GUUN WORKH«, Pittsburgh, Pa.

Aadress JOHN A, mun.m.l v&’'S BUNS, manuiactur-
ers, lrenton, N. J., or 117 Liberty St., New York.
Wheels and Rope for conveying power long distances.
Send for Circular.

OF THE

SCIENTIFIC AMERICAN.

THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENTY-NETB YEAR,
VOLUME XXXI.—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN b
to announce that on the fourth day of July,1874,
aew volume commences. It will continue to be the aim
of the publishers to render the contents of the new
volume more attractive and useful than any of its pre
decessora.
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