>

R

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY AND MANUFACTURES.

Vol. XXXIV, -No. 19.
[NEW SKRIKS.] ]

NEW YORK, MAY 6, 1876.

$3.20 per Annum,
[POSTAGE PREPAID.)

IMPROVED AUTOMATIC SMALL STEAM ENGINES,

We have from time to time, during the last few years,
suggested that if some one should produce a really good
small engine at a moderate cost, the sales would amply re-
pay the outlay. Our suggestions have been responded to
from every part of the country, and we are enabled, in this
number,to present to our readers some fine illustrations of an
engine which, although small apparently, possessesall the
features of a first class motor. It is made self-acting as far
as possible.

Fig. 1 is a ver:ical central section of one of theseengines
and its boiler. The latter is of the vertical tubular type
with the fire box eccentric to the outer shell; from this fire
box the products of combustion pass up through tubes, as
#hown by the arrows, into a space beneath the feed water
tieater, which is above the boiler, and thence through drop
tubes and up the smoke stack, as shown in Fig. 2. Fig. 2
is also a vertical section, cut perpendicularly to the axis of the
crank shaft and at right
angles to the plane of Fig.
1. There are air spaces in
the base which prevent the
radiant heat from burning
the floor, on which the ma-
chine may be placed with
no ovher foundation. The
engine is of the slide valve
type, the cylinder being
located in & large exhaust
jacket, and that again in
the feed water heater. The
exhaust steam, therefore,
not only prevents radiation
and condensation in the
cylinder, but also heats the
feed water. There are two
pipes for conveying the ex-
haust steam from the
jacket. The pipe, H, ex-
tends to the bottom, and
through this all the water
of cordensation may be re-
moved, while the larger
portion may be allowed if
necessary to escape,through
pipe, I, into the smoke
stack, and force the draft.
Dry exhaust steam is,
therefore, always available
to force the fire. The ad-
vantage of locating the
feed water heater on top of
the boiler, and making it a
base for the engine, is ob-
vious, as it protects the
engine from the great heat
of the boiler and saves all
radiation from the top. The
cylinder is 33 inches. in di
ameter by 4 inches stroke;
the crank makes 300 turns
per minute. The speed may,
however, be changed at
will by changing the ten-
sion of the govermnor
springs. The feed pump
is cast in the crosshead
slide, and is inside of the

Fig. 1.

and embraces a sliding cam, attached to the main shaft in
such a manner that, while it is free to move in the direction
of axis, it cannot turn on the shaft but rotates with it. This
cam has two projections corresponding to the up and down
stroke of the engine, as shown in Fig. 2. The advancing
faces of these projections are parallel to the axis, and open
the cut-off valve at the same time at any lateral position.
The slide valve is made to cut off at § stroke, and :he rela-
tion of the projection on the cam arc to the eccentric is such
that, on the closing of the port by the slide valve, the bal-
anced valve, &, is opened, and a full boiler pressure is let
into the the steam chest, which is very small. The valve,
@&, only remains open during the time that the follower is
resting on the projections. The terminations or receding
faces of the cam projections are cut spirally in such a manner
that, when the weights, A A, are thrown outward by a too
rapid motion, it brings a shorter portion of the projections
beneath the follower, and thus cuts off the steam at an earlier
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frame, giving the engine a
neat and uniform appear-
ance,and it also enables the
belt pulley to beplaced very
near to the pillow block bearing. It is provided with a
safety valve, E, having a handle to turn the valve in its
seat at each starting, thereby preventing it from ever be-
coming cemented down or stuck. Oil cups, gage cocks,
and a glass water gage arealso attached. The boiler pres-
sure is kept uniform by an automatic damper regulator.

A novel and important feature about this engine is its
governor. We believe the present is the first instance of a
£mall engine being provided with an automatic variable cu‘-
off, the governo? operating, as in the largest and best
machines, directly on the point of cut-off. The economical
advantages of this system are too well known to be recapit-
ulated here. The object is attained in a direct and simple
manner, no perishable belt being used. Two heavy weights,
which constitute the balls of the governor, are placed in-

de of the fly wheel, and revolve with it, the centrifugal

orce being balanced with suitable springs, which may be
adjusted at will, as shown in Fig. 1. The weights are at-
‘ached to a bell crank, one end of which extends centrally
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turns back to the tank from which the suction is taken. In
this return pipe is placed a globe valve, E, with a sliding
stem or spindle, which extends downwards and rests on the
top of the shell, F. When the valve, E, is open, itis obvious
that no water would enter the boiler, as it would discharge
back to the tank ; thus,when no water is being pumped into
the boiler, the pump is not liable to become filled with air,
but is alwaysready. The automatic part of the device re-
lates wholly to the opening and closing of the valve, E.
When the pump is working, it has to discharge its water
somewhere ; and if the valve, E, is closed, its only discharge
is through the other branch and into the boiler. The shell,
F, being full of water and oil and securely sealed, it forms
a little boiler of itself; and steam is raised in it by the water
falling in the main boiler ard thus allowing the steam to
displace the water in pipes, K and L, when the heat of
such steam is rapidly communicated to the water in the
shell ; a pressure is raised, the elastic steel tap is expanded,
which closes the valve, E,
and the waterat once enters
the boiler; when sufficient
water has entered, it closes
the pipe, L, and soon fills
the pipe, K. Then the
shell, F, cools, a depression
takes place, and the relief
valve, E, is opened, which
at once allows the water to
return to the tank and not
enter the boiler. When it
is desirable to take water
from mains which have a
pressure in them, then the
pipes, I and J, may be con-
nected to allow the water
to circulate when not going
into the boiler. Should a
larger amount of water be
required in the boiler at
any time than that due to
the hight of the pipe, L,
then the globe valve, B,
may be closed; and the
pump will throw its whole
volume into the boiler, and
it may be controlled in the
usual way, by closing off,
more or less, the angle
valve, A, This feed water
regulator is perfectly reli-
able, and in practice does
not allow of a variation
greater than the internal
diameter of the pipe, L (%
of an inch.)

Fig. 4, page 290, is a view
of a noiseless, automatic
pumping engine, using gas
or coal as a fuel. It is
automatic to a remarkable
degree, the pressure, feed
water, and fire taking
care of themselves. They
are highly finished and
very neat in appearance,
the boiler casing being 16
inches in diameter and 36
inches high; 25 cubic 1eet
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MAXIM'S AUTOMATIC STEAM ENGINE,

point of the stroke. Should the speed diminish, then the
springs press the weightinward and allow the steam to fol-
low the piston for a distance due to the work being done.

This governor may be applied to a larger class of engines,
and would prevent wire drawing the steam and its attendant
loss to a very considerable extent. Moreover, it is free from
the dangers inherent to all governors requiring a belt to
drive them, since the belt is liable to break, slip, or come
off, and thus allow the engine to race, to the great danger to
life and property, as many accidents attest.

One objection raised against small engines is the constant
watching 1equired to keep the right quantity of water in
the boiler.

Fig. 3, page 200, is a view, partly in section and partly in
elevation, of an ingenious automatic feed attached to these
engines. The feed pump is of the ordinary solid planger
kind, with suction on one side and discharge on the other.
There are two branches to the discharge, one of which
passes to the boiler through the heater, and the other re-
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of gas per hour pump 250
gallons of water 100 feet
high, or a larger quantity
to a correspondingly less
hight. Tbis pump is very light running, and is practically
noiseless, making less noise than a sewing machine. There
is both an air chamber and a vacuum chamber ; thus all noise
from the impact of water and its disagreeable pounding in
the pipe is avoided. With coal as a fuel, it is provided with
alarger pump, and raises thrice as much water per hour as
with gas. Fig. 5, page 290, is a vertical central section of the
gas-burning pumping engine. The burner is a double ar-
gand, with 60 No. 60 holes, being the same size and once
and a half the number used in a common argand as used
for illuminstion. A represents the safety valve, B the
heater, C C the boiler, D the counterpoise of float; B -opera-
tes the boiler feed, G G are the pendent tubes ﬁled with
water and forming a part of the boiler, H the burner, I the
valve for automatically controlling the fire, by means of the
piston, P, the lever, L, and spring, M ; an inspection of.the
engraving will enable any one to comprehend the rest. .

Fig. 6, page 290, represents a small oscillating engine, on

(Continued on page 290.)
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THE best way to destroy thistles is to cut through the
roots just before the buds form, with a spade, at a point 2
inches below the surface.

299 .
299 | seventy-six persons, one Jones, and so on.

. 2% | Jones, not a relative, the chance is z3lrg-

DARWIN ON CONSANGUINEOUS MARRIAGES,

There are few questions in social economy which have
given rise to more scientific discussion than that of thein.
termarriage of near relations. While some attribute to
those marriages no sinister results, others, on the contrary,
affirm that they are fraught with the gravest danger to so-
ciety, and that the offspring are, as a rule, disposed 10 be
lymphatics, deaf mutes, idiots, epileptics, or safferers from
some one of the maladies of the nervous systems. Various
investigations have been set on foot from time to time with
a view of reaching some definite data on which to base a
general law, without, however, attaining the desired object.
A large number of instances of marriages between first cou-
sins were at one period collected in France, among which
were some terrible examples. In a Protestant family of the
Isle de Ré, three brothers married three sisters, the parties
bearing the above-stated relation. Oat of eighteen children,
the issue of these alliances, but one was exempt from infirmi.
ty ; of the others, some died young, and the rest dragged out
wretched lives as idiots and invalids. On the other hand, a
French physician, Dr. Bourgeois, gives a history of his own
immediate family, in which there were records of seventy-
four consanguineous marriages, not one of which resulted
in misfortune to the descendants.

Some new investigations on this important subject have
recently been undertaken by Mr. George Darwin, the son of
the celebrated naturalist, and carried through in a striking
and novel manner. The questions to be settled were, first:
What is the rate of consanguineous to ordinary marriages in
the entire English population? And second: In asylums for
idiots, deaf mutes, and the blind, what is the proportion of
inmates, who are the offspring of consanguineous marriages,
to the total population of the institution? It is clear that, if
the second ratio should exceed the first, danger in con-
sanguineous marriages might be inferred. If, on the other
band, the ratios should appear e¢qual, such alliances might
be considered as free from harmful results.

In beginning his work, Mr. Darwin counted all the mar-
riages announced in the Pall Mall Gazette, & London jour-

21 | nal, and especially noted such as were contracted between

persons of like name, regarding such as taking place be-
tween first cousins, and intending to use the data as a basis
for his calculations. The objection, however, at once sug-
gests itself that many persons have the same name but are

29 | not at all related to each other; but this Mr. Darwin fore.

saw, and provided for. By consulting the English census
of 1853, which showed the frequency of different family

298 | names in England, he discovered, for example, that out of

every seventy-two persons there is one Smith; out of every
Now by the law
of probabilities, which teaches that a composite event has

% | for probability the product of the probabilities of the events

of which it is composed, the chance that one Smith marries
is »%,, and the chance that he will marry another Smith, not
a relative, is 1y X -3, or zls7, evidently a faint shadow of
probability.  Similarly, that a Jones will marry another
Mr. Darwin cal-

306 | culated these probabilities from all the well known names,
%91 and deduced from these the chances of the less common ap-
508 | pelations.

Then, by taking the sum of all the probabilities,
he found that the chance of persons, of like name but of dif-
ferent families, contracting marriage is only about1in1,-
000, & probability 8o small that he considered himself justi-
fied in neglecting it; and thus he substantiated his first as-
sumption, above-noted, and was led to conclude that in Eng-
land the proportion of marriages contracted between cousins
(of any degree) of like name is about 1'% of the marriages
in general. It now remained to deduce the proportion of
consanguineous marriages, when the two parties bore not
merely the same but different names.

First cousins may be divided into four classes: 1. Child-
ren of fathers’ brothers; 2, of fathers’ sisters; 3, of moth-
ers’ brothers, and 4, of mothers’ sisters. If these catelgories
were all of them equal, then the ratio of cousins of like
names to cousins of different names would be about 4. Such
an assumption is untenable, and very many cases can be
cited where it would be impossible; therefore the investiga-
tor is compelled to resort to aciual statistics. Mr, Darwin
prepared questions which were answered by the members of
283 families; and from the figures thus obtained he deduced
that the ratio of first cousins of the same name to first cou-
sins of different names is about }. But so hypothetical a
conclusion needed more direct confirmation; and therefore
Mr. Darwin distributed another set of questions, in which he
asked to beinformed relatively to the marriages between cou-
sins which took place among the nearest relatives of the
persons addressed. The results thus obtained confirmed
the first ones, and the investigator was able to affirm that
the sought-for ratio is comprised between }{¢ and B
Applying this to the proportion of marriages of the same
names, as previously stated, Mr. Darwin obtains the response
to his first question, namely, that in England the ratio of
marriages between first cousins is between 2 and 3 per cent
of all marriages occurring. Other though more limited re-
searches, by means of genealogical works and records, con-
firmed the above result, and showed further that in London
the ratio falls to 1} per cent, while in the rural districts it
rises to 2} per cent. Among peopie in good circumstances
it reaches 3} per cent, and among the titled aristocracy at-
taius its highest figure, 4} per cent.

The second portion of Mr. Darwin’s work consists in re-
searches made in about twenty insane asylums, and in &
number of institutions for deaf mutes and blind children.
He obtained informativn relating to the families of 4,822
idiots ; and out of thislarge total he found that but 170 mar-
riages between first cousins had insane issue, or from 3 to
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4 per cent of the total number. The families of 366 deaf
mutes (so born) contained but 8 (or 2 per cent) marriages of
first cousins. This ratio is founded on too few a number of
observations to merit complete confidence ; but such as it is,
it is far from being unfavorable to consanguineous mar-
riages.

This is the present extent of Mr. Darwin’s labors; and the
accumulation of future researches will, of course, place them
in more definite shape. As far as can be now judged, it
would seem that there is no such serious danger attendant
upon consanguineous marriages as has been stated and popu-
larly believed. It is a misfortune that the suggestion of Sir
John Lubbock, relative to adding & question regardiog con-
sanguineous marriages to the queries to be annexed to the
English census papers of 1871, was not adopted,since the sta-
tistics thus obtained would have been of great value in Mr.
Darwin’s hands. Mr. Darwin’s investigations, however, are
remarkably bold,and c: rtainly his deductions in the beginning
are ingenious. Besides, in common with all similar werk,
they add to our knowledge of the science which underlies
the welfare of the community ; for it will be evident that,
should such researcheseventually prove that consaaguineous
marriages are dangerous to posterity, it then becomes the
plain duty of society, for its own preservation, if not to in-
terdict them, at least to prevent their occurrence as much
as possible.

et o i+ G
AN ENERGETIC EMPEROR,

The Emperor of Brazil (or rather Dom Pedro de’ Alcantara,
as he is registered in the book of arrivals at the Fifth avenue
botel,and as he prefers to be called, seeing that he travels as a
private gentleman), together with the Empress and suite, ar-
rived.-in this city on Saturday, April 15, and, after a stay of
some forty-eight hours, departed for Sin Francisco. Brief
as this flying visit was, it has been amply long to demon-
strate the fact that the sojourn of his majesty in this coun-
try is not going to involve a repetition of the ovations which
were accorded to the Prince of Wales and the Russian Grand
Duke. Not that Dom Pedro does not merit, or would not
under other circumstances receive, the grandest welcome we
could give him ; for as a potentate he outranks both the above
dignitaries, and as a man he is_immeasurably their superior;
but he wishes it understood that his imperial paraphernalia
are all left behind in Brazil, and that here he is simply Mr.
Alcantara. Therefore no one need look for & royal progress,
for they will be more likely to meet his majesty ensconced
in a street car,as he was the other day in the suburbs of this
city, and paying his five cents fare like any other passenger.
The Emperor characteristically began his visit by promptly
declining to undergo the ceremonious reception which the
government had provided for him, wholly regardless of the
fact that three cabinet ministers, a vice-admiral, a major
general, one man of war, a tug, and a steam launch had been
dispatched to convey him from the Brazilian steamer to the
the city. When the high officials boarded his vessel, they
found him in slouch hat and traveling garb, chatting pleas-
antly with a band of newspaper reporters, and their formal
proceedings degenerated into a solemn farce. Dom Pedro
declined to accompany them,so perforce they returned alone,
and received the royal salutes thundered forth by mistaken
forts and ships: while the Exxperor quietly remained on board
the steamer until she reached her pier, and then, with his
party, hired hacks and drove to the Fifth avenue hoter. T wo
hours after his arrival he visited one of the principal theaters
and witnessed one of Shakespeare’s plays, Henry V., on his
1eturn to his hotel he received a serenade,and then,at an hour
(one o’clock Sunday morning) when it might be supposed that
even royalty would become sleepy and tired after the loug
voyage, he started off to the Herald office, and watched the
whole process of stereotyping and printing the morning edi-
tion of the paper. The Emperors’ sight-seeing capacities
are certainly extraordinary. At six o’clock the same morn-
ing he was wandering over Central Park; and during the
next twenty-four hours he found time to attend church, to
devote two hours to being photographed, to inspect the
Croton water works, to visit Messrs. Moody and Sankey’s
meeting at the Hippodrome, and to spend the greater part
of the night curiously examining the newsboys’ lodging
house, a police station, and the practical workings of the fire
telegraph system in an engine house. On the subsequent
morning, at an equally early hour, the Emperor was driven
over to Jersey city (narrowly escaping a serious accident on
the way, by the collision of his vehicle with a heavy cart)
and made a thorough inspection of the vicinity. He was
particularly pleased with the horse car elevator which lifts
the street cars bodily up the Bergen hights, and mentioned
the need of such engineering works to several Brazilian
towns. On his return to the city, he visited several of the
public schools and two hospitals, received an address from a
committee of citizens, and at 6 P. M., after declining the
proffered courtesy of a special train, installed himself with
a portion of his suite in a Pullman car on the Erie Railroad,
and started for San Francisco. The Empress remains in this
city ; Dom Pedro will proceed direct to San Francisco,remain
there five days, and return by way of Denver,Salt Lake city,.
and Chicago, in time to reach Philadelphia at the opening of
the Centennial.

The remarkable energy manifested by the E aperor in this
city, in acquiring the utmost informationin the brief time at
his disposal, typifies his whole character. He is utterly
averse to ceremony of every description, and even in his own:
capital throws off the seclusion peculiar to royalty, and min-
gles with his subjects at public places without restraint. As
a ruler, none has done more to benefit his couutry. He has
abolished slavery in his dominions, built railroads, success-

tully carried on great internal improvements, consolidated
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his government,and raised Brazil to a position of undisputed
pre-eminence on the South American continent. Asa man,
Dom Pedro possesses great literary and scientific acquire-
ments, He was a warm friend of Agassiz, and rendered
that naturalistinvaluable aid in his studies on the Amazon;
he is a member of the French Academy of Sciences, and for
mapy years has been a reader of the SCIENTIFIC AMERICAN,
His ideas on scientific subjects are broadly liberal. To a cor-
respondent on board the vessel coming from Rio Janeiro,
while discussing Darwin’s theory, he said: ¢ The theory ad-
vanced by Darwin is undeniable, but I do not agree with the
deductions of some of Darwin’s followecrs. I often recom-
mend our young men to read Darwin’s work, because I am a
partisan of truth; and the more I read the more I am con-
vinced that all truth is one, and that all Science meets in the
point of truth. Therefore no obstacle should be thrown in
the way of the development of any science.” With suchan
advocate in the cause of Science, progress and enlightenment
in Brazil will make rapid strides.

In conclusion we desire especially to bespeak for the Em-
peror a warm welcome from the scientific and progressive
people of our land. And that welcoms, we ask, shall not be
meaningless displays or ovations, but the careful exhibition
and explanation to his majesty of all industrial operations,
of all new machinery,and all engineering and mining works
which he may encounter in his journey. We can assure in-
ventors, mechanics, engineers, and all scientific men that
they will meet a most appreciative and eager listener, one
who is wel] informed as to what American genius has already
accomplished, and beyond all & man who discards the name
of Emperor for the self imposed title of student.

SELF--IMPROVEMENT.

There are many young working men who are anxious to
improve their minds by reading and study out of business
hours. But too many grow discouraged and fail in their ef-
forts for self-improvement, although they begin with the
best intentions.

A want of thoroughness in whatever is undertaken is, per-
haps, one great cause of such failures. A practical writer on
that topic gives the following good direction: ‘‘ Never leave
what you undertake to learn until you can reach your arms
arouud it, and clench your hands on the other side.” It is
not the amount of reading you run over that will ever make
you learned; it is the amount you retain. Dr. Aberpethy
maintained that ‘‘ there wasa point of saturation in his mind,”
beyond which it was not capable of taking in more. What-
ever was pressed upon it afterwards crowded out something
else. It is probable that few of us have minds more &ponge
like than that of the great doctor.

Every young man should endeavor to perfect himself in
the science of the business he has chosen. Without this,
he must always content himself in the lower walks of his
calling. The cost of a few cigars will buy all the books he
requires, and his own diligence may be made to well supply
the place of a tutor. Withoutsuch diligence, the best teach-
er in the world could not manufacture him into a scholar.
If once going over a point will not master it, he must tackle
it again. Better give a week’s study to a page than con-
clude that you cannot comprehend it.

But though it is wise to give your main strength to your
own specialty, you should not confine yourself to such stud-
ies exclusively. The perfection of all your powers should
be your aspiration. Those who can only think or talk on
one subject may be efficient in their line; but they are not
agreeable members of society in any of its departments.
Neither have they made the most of themselves. They be-
comeone sided and narrow in theirviews, and arereduced toa
humiliating dependence on one branch of industry. It costs
nothing to carry knowledge; and in times like these, to be
able to put his hand to more than one branch of industry
often serves a man a good turn.

Do not attempt too much in the way of study to begin
with ; you will surely lose heart it you do. Be humble and
modest in your aspirations, and if you are diligent never fear
but that you will hear a voice saying: “ Come up higher.”
Be content to gather the precious gold of learning grain by
grain ; you will soon be able to see the pile growing, and will
learn from it the wonderful power of the littles, which is
felt and shown in mental as well as in golden gains.

THE GREAT SUSPENSION BR;DGE BETWEEN NEW YORK
AND BROOKLYN.

It is a curious circumstance that, while the government of
the United States has, at an enormous expense, undertaken
the removal of the Hell Gate rocks from our East river, it
has at the same time given its formal sanction, through
the Secretary of War, to the erection of new imgedi-
ments to navigation on the same river, at a point only a
short distance from the firstnamed obstructions. We allude
to the suspension bridge over the East river, between New
York and Brooklyn. In our paperfor August 7, 1869, Vol.
XXI, page 85, we gave a diagram showing the elevation of
the intended bridge; and public attention was called to the
fact that,unless the level were fixed higher,it would seriously
obstruct the navigation of the river. But no notice was
taken of the matter by our shipping merchants, and the con-
struction has gone steadily forward until the towers are
almost ready for the stretching of the wire cables. A vigor-
ous protest is now in circulation by prominent citizens, who
are making an effort to have the level of the bridge altered
or the work stopped.

They aver ‘ that the Brooklyn bridge will, if completed,
inflict almost incalculable damage to the commerce of this
port by preventing the passage of sparred vessels of any
considerable size, as the hight of the roadway at the towers
will be 115 feet, and the center of the span will be only 135
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feet above high water mark, while the masts of ships and
The peti- ;sum comparatively small to that which defendirg an

barks vary in hight from 150 to over 200 feet.
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undertake a conflict with the Planer Company, when a

tioners also state that subscriptions are now being made by | expensive lawsuit would cost them, would secure their im-

the citizens of New York, with a view of legally contesting
the right of the Secretary of War toauthorize the erection of
the bridge, believing it to be at variance with the spirit of
the Constitution of the United States,and in non conformity
with the acts of Congress.”

The principal objection to the raising of the level is the ad-
ditional expense, and the increased grade of the approaches
to tHebridge. Butthese are minor considerations, compared
with the importance of preserving unimpaired the splendid
water way now existing, which will be still more peces-
sary to commerce when the Hell Gate and Harlem river im-
provements are completed.

We giveinour this week’s SUPPLEMENT views of the great
towers of the bridge, with particulars and dimensions of the
varijous parts. We also give an engraving and description
of the new drawbridge proposed for the Thames river at
London. It will be seen that the Brooklyn Suspension
Bridge,even if carried out on the present level,will be a very
small obstruction to navigation as compared with the proposed
London structure.

OPENING OF A REMARKABLE RAILWAY IN LONDON.

The London papers announce & further extension of rapid
trapsit in that city by the completion and opening for public
traffic, on April 5, of the East London Railway, which is an-
other of those gigantic underground enterprises for which
the metropolis of England is 8> distinguished. The most re-
markable feature of this new work is the fact that a consid-
erable portion of the line is built under water. The com-
merce of the world may be said to float and navigate directly
over apart of the roof of the tunnel, which extends south
easterly,from the Liverpool street station of the Great Eastern
Railway, passing directly under the warehouses and water
basin of the Lonion Docks, thence under the embankment,
across and under the Thames river, to the New Cross station
of the Southeastern Railway, thus connecting all the roads
pamed, and also the London and Brighton and South London
lines. At Shadwell and Whitechapel, magnificent stations,
each four hundred and fifty féet in length,have been erected.
The total cost of this new line, which is a little less than six
miles in length, has been £3,200,000, or sixteen millions of
dollars. Of the advantageous nature of this line to the pub-
lic, the London papers say there is no doubt. That portion
of the line under the Thames passes through the old Thames
tunnel, built by the celebrated engineer M. I. Brunel. This
work was commenced in 1824, and opened for foot passen-
gers in 1843, but never proved of much value to the public
until brought into use several years ago as a railway tunnel.
The masonry comprising this remarkable work is 38 feet
wide and 224 feet high, and was carried across underneath
the bed of the river by means of a great shield, within which
the masonry heading was erected,and the shield then pushed
ahead step by step, by jack screws, the masonry being built
up as fast as the shield advanced.

ARTIFICIAL EYES MADE SENSITIVE TO LIGHT.

Among the curious developments of Science is the recent
production, by Dr C. W. Siemens, of an artificial eye that
is sensitive to light. We wish we could add that it gives
vigion to the blind ; but we cannot, though perbaps it con-
tains u germ of promise in that direction. The new eye is
composed of an ordinary glass lens, backed by an artificial
retina of selenium. This mineral resembles and is allied to
sulphur; it is distilied from bodies that contain sulphur in
conjunction with metals, such as iron pyrites, a compound
of sulphur and iron.

Mr. May, a telegraph clerk employed at the Valentia sta-
tion of the Atlantic cable line, first observed, in 1873,
that the electrical resistance of selenium was instantly al-
tered by light, the resistance being diminished by increase
of light.

Dr. Siemens makes use of this peculiarity of selenium in
the congtruction of his novel eye. An electrical circuit is
arranged, of whicha bitof selenium forms a part, and con-
stitutes the retina. When a strong light is admitted into
the lens and falls upon the selenium retina, the current of
electricity flows (and by acting upon small magnets) may be
made to work the artificiallids of the eye, opening or closing
them according to the intensity of the light.

It is well known that the vibrations of musical sounds
may, by an ordinary conducting wire, be electrically trans-
mitted and successfully delivered tothe ear. It remains to
be determined whether light vibrations can, by means of se-
lenium and electricity, be transmitted to the brain in the
absence of the natural eye.

THE WOODBURY PLANER WAR.

The contest between the Woodbury Patent Planer Com-
pany and the manufacturers and users of woodworking ma-
chinery continues with undiminished acrimony. The former
seem to beleaving no means untried to compel the payment
of an unjust royalty for the use of the pressure bar from
people who have undisturbedly employed that attachment
on their planing machines for many years, while numbers of
the latter bave organized defense associations, banded to-
gether to resist the extortion to the last. The most recent
tactics of the Woodbury people,if we may credit the assertions
of the Northwestern Mechanieal Journal, the organ of the
Northwestern Planing and Molding Machine Association
representing some 300 machines, is to avoid the consolida-
tions and confine their offensive efforts to individuals not
included in the membership. The associations are wealthy ;
and can afford to fight the aggressors forany length of time,

but on the other hand few isolated concerns would care to
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munity. Of course yielding to the demand would be a sac-
rifice of principle and asubmission to thesuperior force, but
on the other hand there are scores of small manufacturers
who care nothing for either side of the controversy and
would willingly keep themselves and their business clear of
it. The Woodbury Company are evidently aware of this
fact, and therefore natuvally prefer bringing their forces to
bear upon isolated opponents rather than upon members be-
longing to associations likely to prove powerful antagonists.
Even if this course has no better results, it is probable that
it may secure to the company the means of existence until a
decision of the courts settles the question definitely. Ob-
viously the present work of the Association is to strengthen
their memberships, otherwise it may be found that the pres-
ent tactics of the Woodbury people, so far from being & sign
of weakening on their part, as our abovementioned con-
temporary intimates, arelikely to work more harm than the
open system of attack which they have abandoned.

g

THE LOUGHBRIDGE AIR BRAKE.,

The use of the air brake has for many years been persist
ently advocated by Mr. William Loughbridge, of Bat.imore
Md., who ranks among the earliest inventors and patentees
in this line. To some extent others have obtained laurels
that were in strict justice his due. Recent trials upon the
Baltimore and Ohio Railroad appear to have practically es-
tablished the superiority of his devices.

On one of these occasions a train of ten cars, drawn at the
highest attainable speed, by the best engine owned by the
company, was brought to a stop, from a velocity of 42 61
miles per hour, within a distance of 590 feet, in 16 seconds
time. This, we believe, beats anything heretofore accom-
plished, either in thiscountry or England. The following are
the particulars:

EXPERIMENT WITH LOUGHRIDGE AIR BRAKE, AS TRIED ON WASH-
INGTON BRANCH, B. & O. R, BETWEEN BRANCHVILLE AND
ALEXANDRIA JUNCTION, 1876.

No.ofengine.............oove it 323

Direction of movement............ ....... ... ... ... southward.
Weightofengine............................. ..o 76,700 1bs.
Weightof tender .. ....................ciiiiiiiiiiann. 38,3710 ¢
Average weig tof cars............... ...l 7,608 ¢
Total weightof train......................... ...... 245 1150-2240 tuns
No. engine driving wheels........ .. ... ...l 4

Diameter engine driving wheels........ ............... 69 inches.
Size of engine cylinder....................coiiiiiiiiu 17x24 ¢

Totallength of train.......................co0 cooieael, i
Total number of wheels in train

No. of wheelsto which brakes were applied.......... 92
State of steam gageatstart............... ......... .. 130 1bs
“ou ¢ onshuttingoff........... ......... 120 «
“oou ‘“  when train stopped........ ....... 125 «
“ air gageatstart....... ...l 60 «
« “ at time of applying brakes.......... 80 «
¢ “ when train stopped.................. 50 ¢
Distance run forspeed............... coeiiiiiiienn cunn 12,180 feet.

Time consumed in running last 1,000 feet before shut-

ting Off ... ... e 16 seconds.
Distance run after shutting off steam before applying

Drakes. .........ccvuiiiiiiiiint it 300 feet.
Speed of train when brakes were applied............ 4261m. per h.
Time occupied in making stop........................ » 16 seconds.

REMARKABLE OCEAN STEAMING.

The recent voyage of the Pacific Mail Steamer Company’s
new steamer City of New York, from this portto San Fran
cisco, was in some respects remarkable, The total distance,
13,552 miles, was performed in 59 days, theactual steaming
time being 54 days 14 hours The entire passage was made
oun the coal shipped at New York,none having been taken on
board en route. The runs made were as follows:
New York to Cape Virgin, west entrance of the Straits
of Magellan...............ocoiiiit tiit ciiiiiiiiiaanas
Through the 8traits................c.coeiiiiiiiiiiiiiiiiie

Cape Pillar, east cntrunce of Straits of Magellan, to
San FraneGisco...............ooiiiiiiiiiiiis con eann

7,074 miles.
30 «

13,552 «

Prior to the famous first trips between England and New
York, of the steamers Sirius and Great Western, in 1838,
when the subject of ocean steam navigation was under dis-
cussion in England, Dr. Dionysius Lardner predicted that
steamers could not be run with commercial success across
the Atlantic until the consumption of fuel was reduced, as
the cost and bulk of coal would eat up all profit. And he
was right. For over twenty years after the opening of the
Cunard line in 1840, it required the payment of enormous
special subsidies by the governments, in order to make good
the losses to owners. First class steamers between New
York and Liverpool consumed nearly 100 tuns of coal a day.
The largest vessels now only require about one fourth the
above fuel, and are also in other respects more economical
than formerly. The following are some of the particulars of
the City of New York’s voyage;

Total revolutions of the engines...................... 3,338,105
¢ distance by observation... .... ............... 13,552 miles.
¢ distance by screw..................... [P 14,235 ¢
¢ amount of coal consumed (dock to dock)...... 1,485 tuns.

Total amount of coal consumed at anchor (port

CODSUMPLION). ... vttt viiiiieeieiina.s %
Total amount of coal consumed for steaming...... 1,440 ¢
Average consumption of coal per day........... ... 204 ¢

“ “ “ mile........ R 239 Ibs

“ revolution per day, running time.............. 61,250

o “ minute................ 4263

¢ gpeed per day, running time.................. . 24814 miles.

The dimensions of the City of New York are as follows :
Length 353 feet, beam 40} feet, tunnage 3,019. Engines

1,000 horse power.



290

Continued from first page.)

the boiler, (Fig. 5). The cylinder is 2 inches
in diameter and has 24 inches stroke of pis-
ton. It issupplied with all the attachments
used in large engines, the governor being in-
side the belt pulley, and operating directly
on the point of cut-off, enabling a small
amount of steam to do a large amount of
work., The engine is ready to work in
ten minutes from lighting the gas, and will
runall day without any attention whatever.
With a supply of gas and water, it is its
own engineer and fireman. It is admirably
adapted to the use of dentists, jewelers,
tea merchants, and amateurs.

These engines were patented by Hiram
S. Maxim, of New York city, December 22,
1874, and July 20, 1875. The engravings
accompanying this article were photo-
graphed on the wood from Mr. Maxim’s
drawings, and represent the parts of the
engine as they actually exist.

These engines are manufactured in six
sizes, varying from 2 horse power down.
ward, by Messrs. Maxim & Welch, of 176
Center street, New York city, who may be
addressed for further particulars.

How it Happened.

The following explanation was recently
given by an English bankrapt to his credi-
tors. We find the account in the London
Grocer. It is rather unusual for such un-
fortunate men in business here to take the
trouble to explain the calamity in the can-
did manner which the English tradesman
adopts towards his creditors. The state-
ment bears upon its face truthfulness, and
it iz to be hoped that his friends accepted
his statement and afforded him credit:

‘“ Gentlemen; The fact of my having
stopped payment being known to you, I
wish tolay before you some of the rea-
sons for doing so. I came into this busi-
ness, as is well known, under very great
disadvantages, the premisesbeing in a very
dirty and dilapidated state, connection gone,
with the exception of asprinkling of ready
money and the tail end of an unsound book-
ing trade; and on using every effort to get
the thing in working order and recover the
connection, I am, so to speak, for the mo-
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Fig. 3.—MAXIM'S AUTOMATIC ENGINE FEED PUMP

ment come to the ground. When I came in I paid to the
trustees of Nicholson’s estate $4,350, $2,825 of which was

for a drained out stock, $350 for horse, van, etc., not worth
at the outside $125, having sold the horse for $35; trade
utensils $150, consisting only of five counter scales, there
not being a scoop or any other utensil in the place (which to
& business man seems almost incredible, but such was the
fact, so utterly had the thing throughout become & wreck);

1
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Fig. 4~PUMPING ENGINE.

Fig. 5—SECTION OF PUMPING ENGINE.
MAXIM'S AUTOMATIC STRAM ENGINE.
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not even a canister for tea or coffee fit fof
use, or drawers in counter; also not a tap
tp draw treacle from, my predecessor usu-
ally knocking out the head of the cask and
dipping it out with & biscuit tin: $1,050 for
goodwill and fixtures not worth $200. You
will thus see the disadvantages under which
I came in. Add to this $225 for valuation
and introductiou to the business, and $105
paid Nicholson for house fittings, etc., re-
moving furniture $125, thus making alto-
gether nearly $5,000 before I could make a
start; and finding the place in such an un-
workable state,my preliminary and workieg
expenses have of course been exceedingly
heavy. I need not to have stopped, as I
had the entire confidence of my creditors,
but on taking stock found that my position
was not satisfactory, and deemed it pru-
dent, rather than abuse the confidence of
my creditors, to stop payment at once,
which I did immediately. You are,doubt-
less, aware that I left a firm of high siana-
ing (after being with them sixteen years,
fourteen and & half of which I had the en-
tire management and buying of their gro-
cery department, the returns of which were
large) to come here, working day and night
under great mental anxiety, being of a na-
turally high, nervous temperament, ard
now find myself utterly ruined. I came
here, saw, and in some unaccountable man-
ner was, so to speak, captivated ; I rushed
into it without legal or private advice on
my part, and the result would be, were I
to go out now, without further expense in
getting rid of all assets, that I should leave
behind between $5,500 and $6,000: this
through no fault (as is well known, except
the fact of my coming here) of my own,
but my misfortune.

‘“ As one of the disadvantages which
have to encounter, I must not forget to
mention the fact of my predecessor (who
had been here for years underselling every-
one, thereby gaining popularity) having
again re-opened premises just below me,
and of course, as & natural consequence,
taking part of his old connection, thus
weakening the already dsained out wreck.”

—r >

For mending valuable glass objects
which would be disfigured by common cement,
chrome cement may be used. This is & mixture
of 5 parts gelatin to 1 of a selution of acid
chromate of lime. The broken edges are cov-
ered with this, pressed together, and exposed
to gunlight, the effect of the latter being to ren-
der the compound insoluble even in boiling
water.

Fig. 6.—OSCILLATING ENGINE,
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IMPROVED TOY PISTOL-MECHANICAL MARBLE PLAYING,

This is a new way of playing marbles, which we bave
no doubt will greatly please the boys. Instead of holding
the marble between thumb and finger, and propelling it in
the somewhat disadvantageous position of * knuckling
down,” the inventor of ‘the present device proposes to shoot
it out of a spring pistol. This change, he thinks, will in-
crease the sport and add to the enjoyment of the game.

The construction of the pistol is represented in the an-
nexed engravings, Fig. 1 showing an exterior, and Fig. 2 a
sectional view. The stock is made of metal, in two sections,
and is held together by screws. The piston rod carries a
disk, A, which rests against the trigger, B. Also on the

piston rod is a shoulder which, when the rod is drawn back
against the spring, C, which bears against disk, A, catches
on the handle plate, as shown in Fig. 2. The marble is pre-
vented from rolling out when the piston is aimed downward
by tbe side spring, D. By pressing on the trigger the piston
rod is raised so that its shoulder no longer engages with the
handle plate, when it is pushed forward by the spring, C,
thus throwing out the marble.

Patented through the Scientific American Patent Agency,
February 29, 1876. For further information relative to sale
of rights, royalties, etc., address (until May 20 next) the in-
ventor, Mr. O. C. Butterweck, Newcastle, Lawrence county,
Pa.

HEER'S DRIVING PULLEY.

The invention represented in the annexed engravings is a
new driving pulley, provided with an india rubber surface,
the object being to gain lightness in weight and effectually
to prevent the belt from slipping or leaving the pulley. It
is claimed to be especially adapted to the spindles of circu-
lar saws and lathes, to the shafts of planing machine cutters,
and to other shafts which have to revolve at a high rate of
speed. The engravings represent two different forms of the
invention.

In Fig. 1 a block of wood is turned nearly to the size of
the required pulley. and larger at the diameter at the mid-
dle. To this is fitted a short rubber tube, A, which very
tightly embraces it. The ends of the tube are confined to the
block by flanges of the end plates, which are secured by or-
dinary wood screws, as shown. A hole is then bored through
the block for the shaft, and a slot is formed for the securing
key.

In Fig. 2 the block B, is made wholly of rubber, and one
of the end plates has a hub, C, extending entirely through.
On the end of the hub a threadis cut, and on this the oppo-
site plate screws, so as to confine the rubber tightly. Inthis
case the hub may be furnished with ribs adapted to recesses

n the rubber block to prevent the latter turning ; in the pre-

Fig. 1

ceding form this precaution is unnecessary, as the rubber
tube adheres with sufficient firmness to the wood. The de-
vice, we learn, has been successfully tested.

Patented February 29, 1876 For further information ad-
drese the inventor, Mr. David Heer, care of H. D. Hirst,
1,126 Charlotte street, Philadelphia, Pa.
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Mechanics should Read and Reflect.

The young mechanic of the present dayshould be an earn
ezt reader. Whether learning a trade, operating a machine,
or drafting designs for the builder, he should be a lover of
useful books. They will serve as an adjunct to his success.
They will make him a broader and happier man, giving bim
continaally fresh themes forthought and pleasing topics for
meditation. Books are to the mind what food is to the body.
They fill and strengthen it. They add vim, force, and vital-
ity to its every function. They furnish that life blood which
is the main spring of all action; and benefit their admirer in
manifold ways. Do not then neglect so rich a boon. But
read much and read carefully.

We cannot all be rich, or great, or powerful ; but we can
all build for ourselves inviting palaces of wisdom, where the
noblest and best of every age may come through the silent
but immortal agency of books, to store our minds with the
rarest samples of their genius. These choice legacies, too,
will stand by us, and remain with us, when trades, fortunes,
and friends fail, to comfort and satisfy our drooping spirits.
Who then would think of living without the association of
interesting books? No young man should.

The world is full of reading matter, and it is utterly im-
possible to peruse all ; still every apprentice and tradesman
can find leisure enough to acquaint himself with so much as
is necessary to perfect him as & mechanic and broszden him
out as a citizen. Read, then, by all means. Read slowly;
read carefully; read with reflection; and reflect with read-
ing.—Northwestern Lumberman.

HAPTONSTALL'S DIAMOND FILE.
The annexed illustrations represent a new mode of cutting
files, Fig. 1 being a single cut, and Fig. 2 a double cut tool.

big.2

The abrading surface is formed by two series of diagonal
teeth arranged in alternate sections and at relatively oppo-
site angles. This is clearly shown in the engravings. The
advantages claimed are that both single and double files cut
much smoothe: than those made in the usual way, and that
+hey are not liable to choke, so that they operate faster and
last much longer than is commonly the case. The files run
square across the stock and are intended to be used in that
way. The inventor states that the single cut file is especial-
ly adapted to woodwork, as the reversed angles allow the
escape of the dust in both directions. A gun file is made on
the same principle, oval in form to suit the inside of the
gun barrel.

Patented August 17, 1875. For further information rela-
tive to sale of patent or of rights, address J. & J. 8. Hap-
tonstall, Adel, Iowa.

The Effect of Cold on Milk,

The Lancet says that the effects of a low temperature on
milk have been carefully examined by M. Eugéne Tisseraud,
who recently communicated his observations to the Academy
of Sciences. He found that if cow’s milk is, immediately or
seon after being drawn,placed in vessels at various tempera-
tures between freezing point and 90° Fah. and the initial
temperature is maintained for twenty-four or thirty-six hours,
it will be found that,the nearer the temperature of the milk
is to freezing point,the morerapid is the collection of eream,
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the more considerable is the qusntity of cream, the amount
of butter is greater, and the skimmed milk, the butter, and
the cheese are of better quality. These facts, he believes,
may be explained by Pastear’s observations on fermentsand
their effect on the media in which they live. Itis probable
that the refrigeration arrests the evolution of the living or-
ganisms which set up fermentation,and hinders the changes
which are due to their growth.

NASH'S LIFE-PRESERVING STOOL.
The annexed engraving represents a new life-preserving
stool which, if employed aboard vessels, would doubtless

greatly add to the security of passengers. Experience has
amply demonstrated that life preservers, not merely when
they are stowed away, bat even when prominently exhibited
about decks, are too frequently overlooked in the confusion
of sudden disaster ; and being secured in place, in case of the
ship sinking, they are carried down with her, and thus be-
come of less use than hen coops, skylight covers, or other
movable buoyant articles. The present inventor has con-
ceived the excellent idea of converting the ordinary furni-
ture of the vessel into life preservers. Hesimply provides
stools with cork seats, as shown in the illustration.

Two disks of cork are fastened upon a base board, another
board is placed over them, and the whole is bolted together.
There is no air chamber to become punctured and therefore
useless, and the cork will always float and support persons
clinging to the stool. The cork seat is of course applicable
to chairs and all loose pieces of furniture. and tbhus articles
always ready at hand are converted into efficient devices for
saving life. The invention might be applied to the long
settees used in the cabins of ocean steamers, so that three or
four of these lashed together would form an admirable raft,
which could be rigged in half the time required to make one
of spars. There 18 nothing costly about the plan. We con-
sider it an excellent idea, and one well worth the notice of
owners of vessels of all kinds.

Patented through the Scientific American Patent Agency,
October 5, 1875. For further information relative to sale of
rights, etc., address the inventor, Mr. Henry H. Nash, 223
South Eutaw street, Baltimore, Md.

BACKUS' IMPROVED OIL CAN.,

The novel feature in the oil can illustrated herewith, and
on which the patent is based, isthe glass body, a pointof ad-
vantage which can hardly fail to be appreciated. It admits
of seeing exactly how much oil is contained at any time, and
also of noting when the oil becomes dirty or gummy. The de-
vice is especially adapted for use with sewing machines, since
it will save frequent refilling of the can by guesswork, and
the consequent danger of greasing clothes and carpet. The

MHIHIHHIMLW
bottom and nozzle are of metal, the former attached around
a bead and fastened by cement introduced inside, so as io
form a neat and strong joint. The nozzle is a solid, durable
piece of Britannia metal, easily straightened if bent, and at.
tached to the can by a screw thread on the glass. Theglass
is thick and amply strong to resist breakage by any ordinary
fall, and it is easily cleansed, and of course it is not subject
to corrosion

For furtherinformation address the manufacturers, Messrs.

Backus & Co., cor. Wright st. and Avenue A, Newark, N. J
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THE CORAL ISLANDS.---THEIR NATURE, GROWTH, AND
GEOGRAPHICAL DISTRIBUTION.

LECTURE DELIVERED AT THE 8TEVENS INSTITUTE OF TECHNOLOGY BY
PROFESSOR A. GUYOT, OF PRINCETON, N. J.

In asking his hearers to accompany him on a sailing ex-
cursion, notwithstanding the stormy weather outside, the
lecturer assured them that they would be most likely to en-
counter a calm sea and fair weather on the magnificent
waters of the Pacific ocean, with its thousands of islands far
away from any coast. Those who are familiar with the
glowing narrations of Captain Cook and other navigators
will remember that the presence of an island is recognizd,
long before it becomes visible, by clouds directly above it
in the otherwise clear sky. The land absorbs the heat of
the sun and accumulates it faster than the water; soon an
ascending current of warm air is formed, carrying up mois-
ture into the colder regions of the atmosphere, where it is
condensed and forms clouds. A similar phenomenon is ob-
served in our western plains, where the sky is frequently
clear eurly in the morning; but by 10 or 11 o’clock enough
heat has been accumulated to cause the formation of clouds.

The islands of the Pacific are of two kinds,called the lower
and the higher. The lower rise but 7, 10, and rarely as high
as 100, feet above the level of the sea; while the higher is
lands reach an elevation of 10,000, 12,000, and even 15,000
feet. There is no transition between them. The most re-
markable are the lower islands. Their appearance is very
peculiar. In the first place, the eye is arrested by a white
beach: then comes a line of verdure, due to tropical trees;
then a lagoon of quiet water of a whitish or a yellowish
color, then another line of verdure, and finally, beyond all,
the dark blue waves of the ocean. A picture of Whitsuntide
Island illustrated the structure. It is a ring rising 7 or 8
feet above the sea level, enclosing a lagoon, and presenting
the characteristics just described. The lagoon inside is but
a few fathoms deep ; but on the outside of the island, the
water is 15,000 feet deep. Here then we evidently have a
tower-like structure reaching up from the bottom of the sea,
and having a depression in its summit. Some of these lower
islands are 50 miles across,but most.of them are not so large
In some the ring is broken at several points, and these are
designated by the Malay word atoll.

The island of Tahiti, the principal one of the Society Is-
lands,is a good example of the second class or higher islands.
It rises 7,000 to 8,000 feet above the level of the sea, has no
lagoon in its center, but a crater, and the water around it is
very deep. It may in fact be considered as a mountain ris-
ing to a hight of some 18,000 feet from the bottom of the sea
Outside of it is a double girdle of low islands, one near,
which Darwin calls a fiinging reef, and one further out, to
which he gives the name of a barrier reef.

On examining these reefs and the lower islands, their
structure will be found made up entirely of animal remains,
generation after generation having left their homes, con-
sisting of limestone, to accumulate there. On the top we
find these animals living and growing, in all colors, shapes,
and sizes. The higher islands, on the contrary, except those
near the continent, like Borneo, Sumatra, etc., are entirely
volcanic,and do not contain sandstone, granite,or gneiss, like
the mountains of the continent.

The limestone of the lower islands is not due to sedimen-
tary deposits from the ocean, but is the w:rk of the coral
animal, the great architect of the sea. According to Agassiz’g
description, which is here followed, these animals are but
sac, like the finger of a glove, only more leathery. Arouny
the mouth is a series of tentacles, formed by a prolongation
of the skin. They are all skin, in fact, and have no specia
organs, yet they digest fcod with tremendous rapidity, abl
sorbing it directly. It makes no difference if you turn them
inside out; they will digest just as well as before. You can-
not kill them by dividing them ; for they live all over, like a
plant. For this reason they have been called zoGphytes. If
you cut one into eight parts, each part will live and set up
in business for itself. Like all other animals,however, they
grow out of eggs. The eggsare formed within the skin,
which is double,and divided into cells by partitions or septa.
When mature, they detach themselves, move about in the
water until they find a favorable place, and then establish a
new colony. They do not contribute to the growth of their
parent colony, which is effected in another way.

On examining a piece of coal, it is seen to be full of little
holes, popularly supposed to be the places for the stomachs
of the animals, but this is not so at all; the coral animal
does not form a secretion around it like the mollusks, but in-
side, between the two folds of its skin. Coral is, therefore,
the bones and not the skull of the animal. As before stated,
these animals work in societies or colonies, and their ten-
dency is to repeat the forms peculiar to each species; thus
we have corals shaped like a hand,like the branches of trees,
like mushrooms, like a brain, with its convolutions. They
grow and multiply in these societies by budding or gemma.
tion. Theside of the animal begins to bulge out, and the
protuberance so formed develops into &8 new mouth, which
soon eats and digests for itself, but does not separate from
its parent. This process goes on symmetrically, and pro-
duces the variety of regular shapes just described.

Some distance below the surface, we no longer find these
beautiful shapes, but a dense, solid, coralrock. Take for
instance the coral reefs of Florida. Beginning 120 feet be-
low the surface, we first find about 30 feet of massive rock,
then the astrea, then the meandrina, and about ten feet be-
low the surface the palmata or hand-shaped coral. In the
shallow mud between the reefs and the continent, there are
mu'titudes of branching corals of the most beautiful forms,
solors, and delicacy of structure. The production of coral

rock is explained partly by the mechanical action of the
waves, and partly by the destruction of the coral insect by
the sea urchin and other animals that feed on it. The waves
disintegrate the structure formed by the animal,and then roll
back the coral sand thus produced upon it, where it under-
goes a process of induration in the course of time.

It is an interesting question how the structure ever rises
above the water level, seeing that the animal which makes
it cannot live out of the water. The little architects retain
enough sea water to last them over until the next tide and
are so enabled to work up to the highest watermark. Ac-
tinia have been observed all closed up on the rock at low
water, and then suddenly opened like magnificent flowers,
5 and 6 inches in diameter, when the tide rose.

The ring form of the Pacific islands is due to the shape of
the foundation upon which the coral animals built. On the
Florida coast the reefs run parallel to the land for the same
reason. Now take this, together with the fact that all the
high islands are volcanoes, with the regular conical shape,
and you will be prepared to understand the explanation, giv-
en simultaneously by Darwin and Dana, that the low is-
lands were originally reefs around the high islands or vol-
canoes, and that the latter, by the gradual subsidence of the
ocean bed, sank and left the reefs appear as low islands,
with a lagoon where the crater of the volcano was. The
reefs, of course, were gradually carried down along with
the mountain upon the sides of which they rested, but the
coral insects kept on building towards tke surface; the
mountain appeared as a smaller and smaller cone in the cen-
ter; what was left a fringing reef now became a barrier
reef, and the mountain finally disappeared altogether. This
theory is supported by the fact that barrier reefsare found
extending 1,700 feet down, while the coral insect cannot
live at a depth greater than 120 feet. These facts were il-
lustrated by fine pictures of the island of Bolabola and
others, in different stages of the process of subsidence.

The vegetation on the islands is due partly to seeds
floating in the sea, and partly to seeds dropped by birds.
Hence there are very few species of trees and plants; but
being in the tropics, they flourish luxuriantly.

At present, the coral formations are confined to the trop-
ics, because the coral animal cannot exist where the temper-
ature falls below 60°. Dana states that the central axis of
the Pacific Oceanis subsiding altogether;it has already gone
down more than any other part of the ocean. There are
now no islands at all above the water along its line.

In old geological times, the temperature of the earth
must have been much more uniform; for we find coral form-
ations very abuundantly in nearly all parts of the world.
Other limestone formations are formed by a yet lower form
of animal, & protozosn, which works at the bottom of the
sea and thus covers nearly three quarters of the whole sur-
face of the globe. A diagram was exhibited, show ag what
the microscope revealed to Ehrenberg in a piece of chalk,

Surely then, concluded the lecturer, if so great a portion
of the earth’s crust is the product of animal life, we must
correct our notions of matterand force, and admire the beau-
ty and simplicity of the economy of (God, who makes the
most insignificant of creatures subservient to his great
works. C. H. K.

THE NATIONAL ACADEMY OF SCIENCES.,

The spring meeting of the National Academy of Sciences
opened at the Smithsonian Iastitute, in Washington, on
April 17. There is a strong attendance of the most eminent
of our scientists; and judging from the papers which have
been read up to the time this issue goes to press, the session
is likely to prove an interesting and instructive one. Copious
abstracts of the various communications will be found in the
SCIENTIFIC AMERICAN SUPPLEMENT, No. 20; and therefore
we give in this place put a brief resumé of the more impor-
tant ones presented. That indefatigable investigator, Pro-
fessor A. M. Mayer, of the Stevens Institute, opened the
proceedings with a paper on tuning forks, which instru-
ments are now largely used for determining short periods
of time by means of apparatusinvolving their vibrations.
These researchesare vitiated by errors, regarding which lit-
tle is known; and although instruments have been con-
structed to indicate the exact measure of time taken by the
forks for their vibration, such apparatus has not been accu-
rate. Professor Mayer’s new instrument involves a clock
pendulum which, at the lowest point of its path, touches a
mercury globule, and so completes an electric current to a
fork which describes a wave line on a revolving cylinder,
covered with smoked paper. When the electric spark
passes, it goes through the paper. Thus the length of time
betweenthe beats of the pendulum is measured on the waved
line, and the number of waves is the number of tuning fork
vibrations. Hence, by counting the number of waves be-
tween each spark hole, the number of vibrations in a given
time may be accurately determined. It is found that the
effect of a change of temperature of 1° is 55157 of the
length of a vibration; and the effect, therefore, of tempera
ture on any fork may be ascertained by multiplying its num-
ber of vibrations per second by the decimal 0 00004545. A
difference of 10° in temperature, during the use of a tuning
fork to measure the velocity of a projectile, would obviously
make a serious difference in the record.

General H. L Abbott read a paper on the simultaneous ig-
nition of large numbers of fuses, in mining operations. The
essay dealt with mathematical points, and involved many
formule, but resulted in a rule which has been reduced to
practice, so that 2,500 fuses can be fired at a single instant.
The speaker said, incidentally, that more than 8,000 fuses
would be simultaneously exploded to blow up the Hell Gate
excavations.
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President F. A. P. Barnard gave a learned exposition of
the theory of magic squares, whichare arithmetical puzzles,
estremely abstruse and of no immediate practical value.

Professor Henry, President of the Academy, in reviewing
scientific progress, said that it was contemplated to conduct
a series of new experiments, under the auspices of the Smith-
sonian Institution, to determine accurately the rate of in-
crease of the earth’s temperatureat progressive depths—also
new investigations on the velocity of light. The work of
weighing the earth accurately will also, probably, be un-
dertaken anew.

Professor Mayer also read a second paper, showing how
certain sounds would extinguish the sensation of otlLer
sounds ; and adduced the rule that, while low sounds cannot
extinguish high ones, the high sounds may obliterate low
ones. This fact is of great importance in the conduct of an
orchestra. The conductor regulates the players according to
the impression, on his ear, of the different sounds at the
place where he siands. But what may be perfect there is
necessarily imperfect elsewhere; and therefore, at greater
distances the high sounds may be killing the lower ones.
To provide the best music, the conductor should locate him-
self in the middle of the room.

ASTRONOMICAL NOTES.
OBSERVATORY OF VASSAR COLLEGE.

The computations and some of the observations in the
following notes are from students in the astroromical de-
partment. The timesof risings and settings of planets are
approximate, but sufficiently accurate to enable an ordinary
observer to find the objects mentioned. L MoM

Position of the Planets for May, 1876.
Mercury.
Mercury rises on May 1 at 5h. 25m. A. M., and sets at 7h.
5lm, P. M. On the 31st, Mercury rises at 5h. 47m. A. M.,
and sets at 8h. 52m. P. M,
Mercury should be looked for after sunset, some degrees
north of the point where the sun disappears. On May 21 it
will be at its greatest elongation east of the sun, and can
easily be found, as it makes very nearly the diurnal path of
Venus, and is about 24° nearer the horizou. The new moon
is very near Mercury on May 25.
Venus.
On May 1, Venus rises at 7h. 20m. A. M., and sets at 10h.
53m. P, M. On the 31st, Venus rises at 7h. 26m. A. M.,and
sets at 10h. 35m. P. M. .
Venus is at its greatest elongation on May 4. A glass of
low power will show that Venus presents phases like the
moon. Venus is not at its greatest brilliancy until June, but
itcan be seen now to casta shadow when a pencil is held in
its light.

Mars,
Mars rises on May 1 at 6h. 38m. A. M., and sets at 9h.

'89m. P. M. On the 31st, Mars rises at 6h. 1m. A. M., and

sets at 9h. 12m. P. M.

Although Mars is now apparently very small, it is easily
found, as it makes nearly the same diurnal path with Venus
and shines with a ruddy light. If Mars is seen on the 21s-,
Mercury can be found nearer the horizon, and nearly in the
continuation of the curve which passes through Venus and
Mars.

Jupliter.
Juvoiter is becoming visible in the evening. It rises on
May 1 at 8h. 17m. P. M, and sets at 5h. 55m. the next
morning. On May 31, Jupiter rises at 6h. 1m. P. M, and
sets at 3h. 46m. A. M. of the next day. Jupiter is still near
the star 3 Scorpti, and its daily motions can be watched
with reference to this star.

Saturn.
Saturnis seen only in the morning hours. It rises at 2h.
34m. A. M. on the 1st,and on the 31st at 12.40 A. M. It
comes to the meridian on the 31st at 6 A. M., and should
be looked for in the southeast, before sunrise, at an altitude
somewhat less than 314°.

Uranus.

On May 1, Uranusrises at 11h. 31m. A. M., and sets at
1b. 36m. the next morning. On the 31st Uranus rises at 9h.
36m. A. M., and sets at 11h. 39m. P. M. The position of
Uranusis still among the small stars of Leo.

Neptune.
Neptune is not only very remote, but at present its path
is so nearly that of the sun that it cannot be seen.
Sun Spots,
The report is from March 19 to April 20 inclusive. Dur-
ing this period, photographing has been rendered almost im-
possible by clouds. In a few cases, very small spots have
been seen upon the sun’s disk, but at present, with a tele-
scope of 2% inches aperture, no spot can be found.

The Proposed Aquarium in Central Park.

The subject of an aquarium in Central Park, New York
city, is again being agitated, and a bill is before the New
State Liogislature allowing of the establishment, the same
to be under control of the Park Commissioners. We have
frequently pointed out the usefulness of such an exhibition,
and the benefits which the people would derive from so excel-
lent a means of education and recreation. New York is so
situated as to allow of the stocking of a fine aquarium with
ocean fishes with but little trouble, and’ we trust that the
appropriation may be granted.

MEssRs. JONES & LAUGHLIN, American Iron Works, Pitts.
burgh, Pa., employ in one department 62 men,61 of whom are

gubscribers to the S8CIENTIFIC AMERICAN.



May 6, 1876.]

PRACTICAL MECHANISM.,

BY JOSHUA ROSE.

SECOND SERIES.—NUMBER II.

PATTERN MAKING.

Of the different kinds of wood serviceable to the pattern
maker, pine is, for many reasons, usually employed. It
should be of the best quality, straight-grained, and free
from knots; it isthen easy to work in any direction, pos-
sessing at the same time sufficient strength for all but the
most delicate kinds of work, and having besides the quality
of cheapness to recommend it. Care taken in its selection at
the _umberyard will be amply repaid in the workshop. When
it is straight-grained, the marks left by the saw will show
an even roughness throughout the whole length of the
plank; and the rougher the appearance, the softer the plank.
That which is sawn comparatively smooth will be found
hard and troublesome to work. If the plank has an uneven
appearance, that is to say, if it is rough in some parts and
smooth in others, the grain is crooked. Such timber is knnwn
to the trade as catfaced. In planing it, the grain tears up,
and a nice smooth surface cannot be obtained. Before pur-
chasing timber, it is well to note what convenience the yard
possesses for storing. Lumber on the pile, though it be out
in all weathers, does not deteriorate, but becomes seasoned ;
nevertheless its value is much increased if it has an extem-
porised roof to protect it from the sun and rain: but as it is
not convenient to visit the pile for every customer, quanti-
ties are usually taken down to await sale, and for such a
shelter must be provided, otherwise it will be impossible to
insure that the lnmber is dry, sound, and fit for pattern ma-
king, it being obvious that the foregoing remarks on the
storage of lumber apply to all woods.

The superiority of pine for pattern making is not, how-
evar, maintained when we come to fine delicate patterns or
patterns requiring great durability. When patterns for
fine work, from which a great many castings are to be made,
ara required, a fine pattern wherefrom to cast an iron pattern
i3 improvised, because, if pine were employed, it would not
only become rapidly worn out, but would soon warp and be-
come useless. It istruethat a pine pattern will straighten
more easily than one made of a hard word; but its sphere
of usefulness in fine patterns is, for the above reasons,
somewhat limited. Iron patternsare very desirableonaccount
of their durability, and because they leave the sand easily
and cleanly, and because they not only do not warp but are
also less liable than wooden ones to give way to the sand,
while the latter is being rammed around them by the mold-
er, & defect that is often experienced with light patterns, es-
pecially if they are made of pine. Iron patternms, however,
are expensive things to make, and therefore it is that maho-
gany is extensively employed for fine or durable pattern
work. Ocher words are sometimes employed, because they
stand the rough usage of the molding shop better and retain
the sharp corners, which, if pine be used, in time become
rounded, impairing the appearance of the casting. Mahc-
gany is not liable to warp, nor subject to decsy ; and it is ex-
c3edingly durable, and is for these reasons the most desira-
ble of all woods employed in pattern making, providing
that first cost is not a primary consideration. There are
various kinds of this beautiful wood, that known as South
American mahogany being chiefly used for patterns.

N=-xt to mahogany we may rank cherry, which is a very
durable wood, but more liable to twist or warp than is ma.-
hogany, and it is a little more harsh to the tool edge. If,
however, it is stored in the workshop for & length of time
before being used, reliable patterns may be made from it.
In addition to these woods, walnut, beech, and teak are some-
times employed in pattern making.

The one property in all timber to be specially guarded
against is its tendency to warp, bend, expand, and contract,
according to the amount of humidity in the atmosphere.
Under ordinary conditions, we shall be right in supposing a
moisture to be coustantly given off from all the exposed
surfaces of timber; therefore planks stored in the shop
should be placed in a rack so contrived that they do not touch
one unother, so that the air may circulate between the
planks, and dry all surfaces as nearly alike as possible. If a
plank newly planed be laying on the bench on its flat side,
the moisture will be given off freely from the upper sur-
fice, but will, on the under surface, be confined between the
bench and the plank: the result being that a plank, planed
straight and left lying as described, will be found, even in
a1 hour, to be curved, from the contraction of the upper
s1face due to its extra exposure;and therefore it is that
lumber nswly planed should be stored on end or placed on
edg». T.umber expands and contracts with considerable
force across the grain; hence if a piece, even of a dry plank,
be rigidly held and confined at the edges, it will shrink and
rend in twain, often with a loud report. There is no appre-
ciable alteration length wise in timber from the above causes;
and if two pieces be glued together so that the grain of one
crosses that of the other, they can never safely be relied
upon to hold. Hence they had be*ter be screwed so that
there will be a little liberty for the operation or play of the
above forces, while the screws retain their hold. The shrink-
age, expansion, and warping of timber may perhaps be bet-
ter understood by considering as follows: The pores of wood
run lengthwise, or with its grain, and hence the moisture
contained in these passes off more readily endwise or from
any surface on which the pores terminate. Then again the
wood shrinks precisely in proportion in which the moisture
leaves it; and if we have full knowledge of the direction of
the grain, and of the position in which a piece of timber
8°ands or lays, we can (all other things being equal, that is
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to say, supposing there to be no artificial heat or other dis"
turbing cause operating on one more than on another side of
it) predicate in what direction it will warp. Thus, let A,
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Fig. 1, be a piece of timber having the direction of its grain
as denoted by the lines; then its surface, B B, which hasthe
grain and pores terminating upon it, would allow free exit of
the moisture, and that face would dry first (especially if it
lay uppermost) and would contract the most, so that after a
time the shape of the piece would be curved, as shown in
Fig. 2. Now if it had been placed tolay with the face, C,

Fig.2 B

uppermost, the warping would have been much less, because
the extra porosity of the face, B B, would have been coun-
teracted by the lack of circulation of air. If, on the other
band, it was placed end wise, the warping, though it would
have taken place, would have been appreciably less. It
must not be supposed that thoroughly seasoning the timber
will remove the tendency to warp, for timber, however long
and carefully it has been dried or seasoned, undergoes con-
siderable transformation of shape so soon as much of its out-
er surface is removed, making it appear that the seasoning
or drying process takes place mainly at and near the outer
surfaces, and is renewed every time an entirely new surface
is presented to the action of the atmosphere. Thus, if we
take a thoroughly seasoned piece of wood 3 inches square
and 1 foot long, and cut it into strips 1 inch square and 1
foot long, tt e pieces will warp in a day or so0; and if, after a
f-w days, we take those inch strips and cut them into strips
1 inch square and 1 foot long, these latter will again warp;
and no matter what pains might be taken with these last
strips to season them and let them assume their new shape,
were we to cut them into thin veneers the warping process
would again set in. It is well, therefore, in particular work,
to cut out roughly the various parts of the pattern, so that,
while some parts are beingoperated upon, the others may be
assuming their new shape, and thus become not so liable to
warp after being worked up in the pattern.
TOOLS, ETC

One of our first requisites in the way of tools and appli-
ances will be a carpenter’s bench, which may be made as
tollows: Three pieces of stuff, 2x5 inches and 3 feet long,
will serve for supports for the top Two 12 inch hoards, 12
feet long and 1 inch tbick, will do for the sides. Nail these
gide boards firmly to the 2x5 inch cross pieces, and put on a
top of suitable material, and the bench is ready for the legs.
Now take four pieces of stuff, x5 inches, and of the requi-
site hight for the legs, and frame a piece 1x3 inches
across each pair of legs, about 6 inches from the bottom,
placing the legs at the distance apart necessary for the
width of the bench. Then cut a fork or slit in the top end
of each leg, 8o as to straddle the cross piece at the ends, and
put a bolt 33x§ inches through each leg and through the side
boards, and the bench will be complete; and it will possess
the advantage that it can be taken down in a few minutes
by removing the bolts from the legs.

The jack plane is employed for roughing off the surface
tiruber; the stock is made of beech and the blade of cast
steel. The blade acts most effectively when it is ground
well away toward the corners, thus producing a curved edge,
as shown in Fig. 3. When the blade is placed in the stock,
and in position to cut off the largest amount of stuff, its

should protrude through the face of the stock about a six-
teenth of an inch, while the corners, A B, are about level
with the face of the stock. The beveled face should stand
at about an angle of 50° to the flat face. In grinding it, care
should be taken to grind it as level as possible, rounding off
the cornersas shown above. The grindstoue should be kept
true and liberally supplied with water; the straight face
should not be ground away, nor indeed touched upon the
stone, except to remove the burr which will sometimes turn
over. The pressure with which the blade is held against
the grindstone should be slight at and toward the finishing
part of the grinding process, so as not to leave a long ragged
burr on the end of the blade, as is sure to be the case if
much pressure is applied, and it will occur to a slight extent
even with the greatest of care. The blade should not be held
still upon the grindstone, no matter how true, flat, or
smooth the latter may be: but it shou'd be moved back and
forth across the width of the stone, which will not only
grind the blade bevel even and level, but will also tend to
keep the grindstone in good order.

If a grindstone is in excellent condition (that is, true,
flat, and level, or slightly rounding), as it should be, it
tempts the workman to grind the plane blade with the stone
running toward him, a8 shown in Fig. 4, for the following

© 1876 SCIENTIFIC AMERICAN, INC.

93

reasons: If the stone,A,travels in the direction of the arrow,
C, the plane blade, B, will relieve the abrasion of the stone
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at the cutting edge first, thus leaving it clean and with no

tendency to leave a lovg ragged edge; but if the blade were

held on the other side of the stone, that is to say, with the

stone running from the operator, as shown in Fig. 5, the re-

sult will be a long ragged edge on the plane blade, especially
if much pressure be placed on the blade.

. —>C
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In Fig. 5, A represents the grindstone, B the plane blade
and C the direction in which the grindstone is supposed to
revolve: in which case it becomes evident that the plane‘
blade will receive atits edge some pressurein the direction
of the arrow, D; and the metal at the cutting edge of the
blade, being very thin, gives way to this pressure and bends
backinstead of abrading off, leaving a long feather edge, as
shown in Fig. 6, from A to B. This edge breaks off in many
cases further back than it should do, and inevitably breaks
off when the blade is applied to the oilstone, leaving upon
the face of the oilstone particles of steel which must be re-
moved before a good edge can be secured to the tool. As a
rule, however, this feather edge is broken off by tapping
the blade on the palm of the hand, or it may be removed by
pascing the edge lengthways on a piece of wood. It is,
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however, better to hold the blade as shown in Fig, 3, but
there are other considerations which eometimes render this
impracticable. For instance, if the stone is not quite true,
the high spots will strikeagainst the cutting edge, and ren-
der it impossible to hold the blade steadily, and hence im-
possible to grind it true. If the stone has soft spots in it,
as most stones have, the blade will dig in those soft spots,
and will also be thrown off the stone when encountering an
unusually bard spot. If, in consequence of digging in a
soft spot, the blade catches, the cutting edge will be ground
completely off; so that it is only under exceptional and un-
usual circumstances that the blade can be ground in the po-
sition shown in Fig. 3. Tt is better, therefore, to grind it in
the position sbown in Fig. 4, which is safer and surer. In
oilstoning a plane blade, the straight face should be held
quite level with the face of the oilstone, sothat the cutting
edge may not be beveled off. Not much application to the
oilstone is necessary to the straight face, because that face
isrot ground upon the grindstone, aud it only requires to
have the wire edge or burr removed, leaving an oilstone pol-
ish all along the cutting edge. The oilstoning should be
performed alternately on the flat and beveled faces, the blade
being pressed very lightly on the oilstone toward the last
part of the operation, so as to leave as fine a wire edge as
possible. The wire is the edge or burr which bends or turns
over at the extreme edge of the tool, in consequence
of that extreme edge giving way to the pressure of
the abrading tool, be it a grindstone or an oilstone.
This wire edge is reduced to a minimum by the oil-
store, and is then so fine that it is practically of but little
account; to remove it, however, the plane blade or iron may
be buffed backwards and forwards on the palm of the hand.

The iron being sharpened, we may screw the cover on, ad-
justing it so that its edge stands a shade below the corners
of the iron, and then screwing it tight;the blade or iron and
the cover must now be placed in the mouth of the plane
stock, and adjusted in the following manper: The plane
iron should be passed through the mouth of the stock until
as much in depth of it is seen to protiude from the bottora
face of the stock as is equal to the thickness of shaving it is
intended to cut: to estimate which, place the back end of
tbe plane upon the bench, holding the stock intheleft hand
with the thumb in the plane mouth, so as to retain the iron
and wedge in position. the wedge being turned toward the
workman. A glance down the face of the stock will be
sufficient to inform the operator how much or how little the
cutting edge of the iron protrudes from the face of the plane
stock, and hence how thick his shaving will be. When the
distance is adjusted as nearly as possible, the wedge may be
tightened by a few light blows of the hammer. If, after
tightening the wedge, the blade is found to protrude too
much, a light blow on the fore end of the top face of the
plane will cause it to retire; while a similar blow upon the

back end will cause it to advance. In either case the wedge
should be tightened by a light blow after it is finally adjusted.
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IMPROVED KEG AND BARREL MACHINERY,

In ourissues of March 8, 1874, and February 6, 1875, we
published several illustrations, together with detailed de-
scriptions, of new coopering machinery, patented and manu-
factured by Messrs. E. & B. Holmes, of 59 Chicago street, Buf-
falo, N.Y. The devices then referred to, which, as we stated,
worked a practical revolution in the cooper’s trade, related
mainly to the manufacture of barrels by machinery, said
mechanism in many instances being the first ever invented
for performing operations hitherto done by hand labor. To
this valuable category of apparatus, the manufacturers
have now added a new series of machines designed for the

production of kegs
and small casks of all
kinds and sizes less
than barrels, besides
a number of novel de-
vices devoted, as be-
fore, toimproved bar-
rel manufacture.

In Fig. 1 is repre-
sented an entirely new
machine for leveling
and then trussing
slack barrels. It is
constructed with an
iron frame upon which
are placed two level-
ing plates upon slides
or guides, which
plates are operated by
cams. There are al-
so two other plates
placed upon slides,
and operated at each
end by cranks. Upon
these plates are hoop
drivers, for driving
all the truss hoops
upon a barrel at one
and the same time.
The leveling plates
are first moved to-
ward each other and
against the ends of
the barrel by cams.
The barrel is thusle-
veled and held in po-
gition while the hoop
drivers force all the truss hoops to their places. The
leveling plates and drivers then recede, and one barrel
is discbarged from the machine by the introduction of an
other. The apparatus is so rapid in its operation that, by the
help of one man, from 4,000 to 5,000 barrels can be trussed
per day.

Fig. 2 is a machine for chamfering, howeling. and crozing
kegs and small casks. It is adapted for finishing the ends
of kegs or small casks of all sizes, from small kegs to half
barrels, ready to receive the heads. It finishes both ends
of the keg'at the same time with greataccuracy. Thekeg is
placed on the machine and forced
into chuck rings, which are caused
torevolve by teeth, upon their outer
edge, engaging with pinions upon a
common rotating shaft. Rotary
catters are brought in contact with
the ends of the keg, which ave fin-
ished by a single revolution. The
machine is easily altered from one
gize to another by changing the
chuck rings. Its capacity is from
2 000 to 3,000 kegs per day.

In Fig. 3 (see next page) is repre-
sented a machine for rounding heads
of all sizes for kegs and barrels.
This is 80 constructed that every size
of heads for kegs, small casks, and
barrels can be made upon it for both
tight and slack work, and the change
f ‘om one size to anotheriseasilv and
q-1ickly accomplished. The saw and
cutters are brought in contact and
passed through the wood on such
lines as to prevent the tearing, split-
ting, and slivering of the material
uced, and to give asmooth finish to
the work done. No more set is re
qnired inthe saw than is necessary
ia a common circular saw. The
machine is made with a strong iron
frame, on which is placed a clamp
for holding the head. There are,
b:sides, & swing frame, carrying a
concave saw and cutters for round-
ing and chamfering the head, and
ar automatic apparatus for dis-
charging it when finished.

In operating the machine, the
blank is placed between the clamps,
and at the same time the foot treadle is pressed. This
clamps the blanks, and also brings the concave saw and

MACHINE FOR

or together the ends of stavesof akegor barrel, ready to
receive the head truss hoop, after they have been set up in
the setting-up form with their other ends in the other head
truss hoop. The machine is constructed witha frame upon
which is planted a windlass supplied with a rope, which
windlass is operated by friction wheels.

After the barrel or keg has been set up with the ends of
the staves in one head trusshoop, itis placed in the machine,
and the rope is placed around the flaring ends of the staves.
The friction wheels are then brought in contact with each
other, when the windlass is set in motion, drawing up the
staves, by the aid of the rope, ready to receive the other end
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or head truss hoop. This apparatus is very rapid in its ope-
ration, and will windlass from 2,000 to 2,500 kegs or barrels
per day.

Fig. 5 is & machine for leveling and trussing kegs and
small casks, from the smallest kegs to half barrels, and can be
easily and quickly adjusted. The truss hoop drivers are at-
tached to two plates, one of which is stationary and adjust-
able, and the other is moved to and from it perpendicularly
by cranks and pitmans. The drivers move automatically in
and out, to allow the reception and discharge of the keg into
and from the machine. The plates level and the drivers

drive the truss hoops at oneand the same operation upon the
keg, by the movable plate being brought in contact with
the upper end of the keg by the action of the cranks and pit-

LEVELING AND TRUSSINGVS‘LACK BARRELS.

cutters in contact with it, and holds them there until the
head is finished, when the latter is released through the
automatic action..

In the following engraving, Fig. 4, is exhibited a power
windlass for kegs and slack barrels. This is for drawing up

mans, the two cranksbeing on the same shaft. The ma-
chine works rapidly, and will level and drive the truss hoops
upon from 4,000 to 5,000 kegs per day.

This subject will be resumed in our next issue
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Iron Freight Cars.

The La Mothe Manufacturing Company, of Providence, R
1., is building iron freight platform cars.which are thus de-
scribed : Six sills, 30 feet in length, each being composed of
three 2-inch boiler tubes, are placed one above the other.
These are three inches apart, but are secured to each other
by bands or tie blocks of the best charcoal iron, forming a
single sill, which is, from its nature, of great strength. These
sills are placed under the car 20 inches apart, and are con-
nected and held in place by forty-five § inch soft steel
rods,running through the tie blocks and riveted at each end,
by which means the entire structure is rendered per-
fectly compact, and
becomes a unit. Tran-
som beams are placed
at each end at the pro-
per point, to connect
with the trucks. These
consist of four boiler
tubes of like size with
the sills, and are se-
curely fastened to each
other. Large rods are
employed tostrengthen
the center of the car,
aund are fixed to the
sides by improved and
pitent couplings. This
arrangement is actu-
ally stronger than the
sills themselves. The
usual truss rods are
also used, the best §
inch steel for the pur-
pose being employed.
The only wood used is
the planking of the
platform. which is se-
cured to the sills by
means of staples. The.
entire mechanism is
void of welding, nuts,
joints, or mortises.
The actual weight of
the car without the
trucks is not over 40
per cent of that of the
ordinary car. The
carrying capacity of
this car is set at 20 tuns. ‘The ordinary platform car weighs
about 6 tuns, and is considered heavily loaded with 12 tuns,
a fair burden being from 8 to 10. The ordinary car, capable
of carrying but 10 tuns, must carry a dead weight of 6 tuns;
while this new invention will, it is claimed, with absolute
safety carry 20 tuns, with a dead weight of but 3 tuns. The
same principle is to be applied in building box cars. Greater
safety in case of collision or fire is claimed for these cars. A
platform car of this kind has been in use on the Providence and
Worcester Railroad since September for transportirg stone.
Its weight is 3,560 1bs. less than their ordinary platform cars,

and in strength and durability it gives
great satisfaction.

-
Condensed Eggs.

It is astonishing, says the British

Trade Journal, what progress has

been made during the past few years

in the art of preserving aliments

generally, and that a great boon has

thereby been conferred all round we

have daily evidence. The superflu-

ous herds of Australasia and South

America are now potted, or, we

should perhaps say, ¢ tinned,” for

the English and other markets, thus

affording comparatively cheap animal

food for the less opulent classes.

Americasends us in large quantities

the products of her waters, which

but for preservative processes would

be lost to the old world; Switzer-

land is fast ruining the milkman’s

businessin this country; from across

the Channel come supplies of vegeta-

bles in a form qualified to journey

round the world without deteriora-

tion: and Denmark exports her deli-

cious butter in ever-increasing quan-

tities, well protected from the effects

— of keeping and climatic change. In

fact, preserved provisions now in-

clude a vast variety of substances

hailing from all parts of the world.

Although more the recipients than

the producers of such goods, there

are many articles of the kind which

we are able to send abroad, and the

E. productions of the Scotch provision

factories are especially esteemed in

certain parts. Only recently a new product has been

brought into notice which bids fair to gladden the hearts of

our colonists who swear by the virtues of British beer. We

see no reason why condensed beer should not be as good in

its way, and prove as great a success, as condensed milk.

But we have strayed somewhat from our immediate object,

which is to call attention to condensed egg, a sample tin of

S
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of which, prepared in Bavaria, has reached us. This article
is prepared from fresh raw eggs by a process of desiccation,
which, while effectual in removing all traces of moisture,
leaves the natural properties of the egg unimpaired. It is
only necessary toadd a due proportion of water to the egg
powder to render it fit for culinary purposes, the act’.ve con-
stituents of one egg being contained in about a teaspoonful
of the powder. That this is a valuable addition to the line
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MACHINE FOR ROUNDING BARREL HEADS.

of concentrated natural aliments will be admitted, we think,
by those who, getting the better of a perhaps not altogether
inexcusable prejudice, ventureon a trial. The contents of a
small sized tin are about equal to twelve eggs.

Action of Different Solutions on Metals,

Professor A. Wagner, of Munich, has recently made a
series of careful experiments to determine the action of dif-
ferent solutions on copper, zinc, lead, tin, Britannia metal,
brass, and German silver, first in air free from carbonic
acid, then in the presence of carbonic acid and air. These
metals and alloys were in the form of foil, of equal surface,
namely two square inches, and of as nearly equal thickness
as possible. The copper foil was as good as chemically
pure; the zinc was common sheet zinc with 068 per cent
of lead; the lead was cut from commercial sheet lead; the
tin was the pure cast metal. The Britannia metal was a
piece of new sheet metal intended for the drums of gas
meters, and consisted of 90 per cent tin and 10 per cent
antimony. The brass was composed of 64} per cent cop-
per and 35} per cent zinc. The German silver was 70 2
per cent copper, and 29'8 zinc and nickel. These pieces
of sheet metal were placed vertically in glass vessels, each
holding 61 cubic inches of the solution to be tested, the
metal being completely covered with the solution. In the
experiments they were left in the solution for a week. The
results of these experiments, as given iu the Bavarian
Industrie und Qewerdedblatt, were as follows

In freshly boiled distilled water, zinc suffered the most
change of all the metals tested; tin and Britannia metal
suffered no change. With access of air and carbonic acid,
the action upon lead, copper, zinc, brass, and German silver
was much more energetic than in the presence of air free
from carbonic acid. In the latter case only traces of copper,
zinc. and lead were dissolved ; tin, Britannia metal, brass,
and Gerrman silver were not attacked at all. In the presence
of carbonic acid and air, tinand Britannia metal were the
only metals not attacked ; all the other metals were per-
ceptibly dissolved.

In chloride of sodium and chloride of potassium solutions,
with access of air and carbonic acid, copper, brass, German
silver, and zinc were violently attacked, while in the absence
of carbonic acid they underwent comparatively little change.
The contrary was the case with lead, tin, and Britannia
ware, they being attacked more violently when exposed to
air free from carbonic acid than in air and carbonic acid.
In thelatter case, lead wasonly half as much affected as in
former, tin not at all, and, Britannia metal very little.
‘With access of air free from carbonic acid, not a trace of
any of the metals was dissolved; with access of air and
carbonic acid, considerable quantities of copper, brass, Ger
man silver, zinc, and lead were converted into soluble com-
pounds, only a trace of Britannia metal went into solution,
and no tia was dissolved.

In sal ammoniac solutions, with access of air free from
carbonic acid, copper was attacked prodigiously, also brass,
German silver, and zinc; Britannia metal, tin, and lead com-
paratively little. In the presence of both air and carbonic
acid, strangely emough, all the metals, with the single
xception of German silver, were less attacked than when

the carbonic acid was absent; namely, copper only about
one sixth; lead, only about one half as much; tin and Bri-
tannia metal not at all. With access of air, with or without
carbonic acid, & considerable quantity of each metal went
into solution, with the exception of tin and Britannia metal,
of which, in both cases, not a trace was dissolved.

The action of copper, and in & less degree of brass and

German silver, towards sal ammoniac solution is worthy of

WINDLASS FOR

attention. Within a week, a large quantity of copper was
dissolved, the liquid became dark blue, and contained a per-
ceptible quantity of ammonia. By allowing the sal am-
moniac to act upon the copper for a long time, at ordinary
temperature, & compound of ammonio-cuprous chloride
with ammonio-cupric chloride was formed. The action of
sal ammoniac solutions on copper seemed, however, to be
essentially dependent upon the unrestricted access of the

Fig 5 |

MACHINE FOR LEVELING AND TRUSSING KEGS.

atmospheric oxygen. The loss of weight of one square inch
of copper foil, in the experiment, in which air free from
carbonic acid was passed through the solution, was 1356
grains in a week ; while one square inch of copper foil, stand-

ing vertically in a solution containing 15 grains sal ammoniac
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to 8'1 cubic inches of water, in an open glass covered with
paper, lost only 3'68 grains. If copper is boiled in & solution
of sal ammoniac, with or without access of air, ammonia is
continually liberated, even for hours.

In water containing chloride of magnesium, in the presence
of air free from carbonic acid, lead and zinc were most
strongly attacked, tin and Britannia were only very slightly.
The action upon lead and copper is about the same as that

DRAWING BARREL STAVES TOGETHER.

of the alkaline chlorides; zinc, brass, and German silver are
more strongly affected. In the presence of carbonic acid and
air, chloride of magnesium has about the same effect upon
copper and German silver as the alkaline chlorides,and a much
stronger one on lead, zinc, and brass. In this case, tin is
perfectly protected from corrosion. When carbonic acid is
absent, perceptible quantities of zinc alone go into solution,
as well from sheet zinc as from brass and German silver.
In the presence of air and carbonic acid, considerable quan-
tities of all the metals are dissolved, except tin, of which
none is dissolved, and Britannia metal, of which traces
only are dissolved.

In solutions of sulphate of potassa, copper, lead, brass, and
German silver were perfectly protected from lossof weight
in the presence of air free from carbonic acid, the loss of
weight of zinc was considerable, of tin and Britannia metal
inconsiderable. With access of air and carbonic acld, lead,
tin, and Britannia ware suffered no loss of weight; copper,
brass, and German silver lost equally and slightly in weight,
zinc considerably. None of the metals were dissolved in
the absence of carbonic acid; but in its presence, copper,
zinc, brass, and German silver were dissolved in perceptible
quantities; lead, tin, and Britannia metal were not dis-
solved.

In water containing saltpeter and air free from carbonic
acid, lead and zinc were attacked most violently; tin and
Britannia ware a little; copper, brass, and German silver
not at all. With air and carbonic acid present, zinc and
lead were attacked most; copper, German silver, and brass
were not more acted upon than by distilled water; tin and
Britasnia metal were acted upon somewhat. None of the
metals were dissolved when carbonic acid wasabsent; when
it was present, perceptible quantities were dissolved.

In carbonate of soda, and air free from carbonic acid, lead,
copper, brass, and German silver lost notbing in weight:
but zinc, tin, and Britannia metal were sensibly affected.
Perceptible quantities of tin and Britannia ware were dis-
solved ; none of the other metals went into solution. It was
not possible to pass carbonic acid into the solution, as this
would convert the carbonate of soda into bicarbonate of
soda.

In water containing caustic soda, and air free from car-
bonic acid, lead, tin, Britannia metal, and zinc suffered a
very considerable loss; brass and German silver an incon-
siderable loss; copper, none. A good deal of lead, tin,
Britannia metal, and zinc were dissolved ; only a little brass
and German silver, and no copper It was impossible to
pass carbonic acid and air into the solation, because it would
convert the caustic soda into carbonate of soda.

In lime water, with air free from carbonic acid passed
into it, lead lost considerably in weight; zinc and brass an
inconsiderable quantity: copper, tin, Britannia metal, and
German silver, none at all. A perceptible quantity of lead
was dissolved, but only traces of zinc and brass. It was, as
before, impossible to perform the experiment in the presence
of carbonic acid, as this would form carbonate of lime.

Reviewing these results, and classifying them according to
the metal, we find that they are affected as follows:

Copper, in the presence of air free from carbonic acid, is

very energetically attacked by a solution of sal smmoniag
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(loss of weight, 13 56 grains) only slightly by ehloride of
magnesiam (0075 grain), and alkaline chlorides (0°06 grain),
extremely little by distilled water (0'015 grain), not at all by
sulphate of potassa, saltpeter, carbonate of soda, caustic soda,
or lime water. Quite a considerable amount of copper was
dissolved by sal ammoniac, only traces of it by distilled
water; none of the other solutions were able to convert any
copper into soluble compounds. In the presence of carbonic
acid, the copper was attacked by all the solutions, most vio-
lently again by sal ammoniac (loss, 214 grains), the action
being only about one sixth of that without carbonic acid.
Thealkaline chlorides dissolved 1:76 grains, chloride of mag

nesium, 1'72 grains, being nearly as strong as sal ammoniac.”
Sulphate of potassa acted feebly (0060 grain).and so did
saltpeter (0 045 grain) in distilled water (0045 grain). All
these solutions dissolved perceptible quantities of copper..

Zinc, inthe absence of carbonic acid, was attacked by every
solution, most violently by caustic soda (loss 090 grain)
and sal ammoniac (0 76 grain), considerably by sulphate of
potassa (0 045 grain), less by chloride of magnesium, dis-
tilled water, and carbonate of soda (0°195 grain), quite
feebly by saltpeter (0 135 grain) and alkaline chlorides
(0°105 grain), iuconsiderably by lime water (0 045 grain).

~ Percoptible quantities of soluble zinc compounds are pro-
duced by the action of caustic soda, sal ammoniac, and
chloride of magnesium; traces only by distilled water and
lime water. None of the other solutions prodaced soluble
zinc compounds. In the presence of air and carbonic acid,
all solutions act upon zinc; chloride of magnesium acts the
strongest (loss 0810 grain); next to it, sulphate of potassa
(0795 grain). The alkaline chlorides act considerably
(loss 0°57 grain), and almost equally with saltpeter (0 555
grain) and sal ammoniac (0'54 grain); distilled water less
(0285 grain). Perceptible quantities of zinc were dissolved
by each solution.

Lead, in air free from carbonic acid, was very strongly
attacked by caustic soda (loss, 6 45 grains); considerably by
lime water (2055 grains); less by alkaline chlorides (0315
grain); chloride of magnesium (0'3 grain); saltpeter (0 21
grain), and sal ammoniac (018 grain); still less by distilled
water (0:045 grain); and not at all by sulphate of potassa
and carbonate of soda. Caustic soda, lime water, and sal am-
moniac converted perceptible quantities of lead into soluble
compounds, chloride of magnesium and distilled water only
traces of it; while sulphate of potassa, carbonate of soda,
saltpeter, and alkaline chlorides dissolved no lead. With
access of carbonic acid and air, the chloride of magnesium
acted most strongly (loss, 0'525 grain); next saltpeter (031
grain) and alkaline chlorides (018 grain); still less dis-
tilled water (012 grain) and sal ammoniac (0075 grain)
Salphate of potassa was again powerless to affect the lead,
and did not dissolve a trace of it, while all the other solutions
dissolved perceptible quantities of it.

Tin, in the absence of carbonic acid, was energetically at-
tacked only by carbonic soda (loss, 033 grain). Of the
other solutions, it lost, in carbonate of soda, 0 105 grain; in
alkaline chlorides, 0 90 grain; in sal ammoniac, 0075 grain;
in saltpeter, 0 045 grain; in sulphate of potassa, 0 03 grain;
and in chloride of magnesium, 0°015 grain: while it was
unaffected by distilled water and lime water. Only caustic
soda and carbonate of soda were able to dissolve perceptible
quantities of tin. Carbonic acid and cir hinder, in a re-
markable manner, the action of these solutivns upon tin,
with the single exception of saltpeter, which acts very
faintly (loss, 0'015 grain).

Britannia metal acts quite analogous to tin. Iu air free
from carbonic acid, caustic soda acts most violently (loss of
weight, 1'41 grains); the others act inconsiderably. The loss
of weight in alkaline chlorides was only 0'135 grain; in car-
bonate of soda, 0°09 grain; in sal ammoniac, 0:045 grain; in
sulphate of potash, chloride of magnesium, and saltpeter,
each only 0015 grain; and in distilled water and lime water,
it was unacted upon. Caustic soda and carbonate of soda
alone dissolved perceptible quantities of the metal. In the
presence of carbonic acid and air, as in the case of tin, dis-
tilled water, sal ammoniac, and sulphate of potassa donot act
at all; the alkaline chlorides, chloride of magnesium, and
saltpeter act very feebly (loss, 0'J1) grain); and saltpeter alone
dissolves enough metal to be detected.

Brass acts, on the whole, in a manner analogous to copper.
With access of air free from carbonic acid, it is strongly
attacked by sal ammoniac (loss of weight, 4:035 grains), only
slightly by chloride of magnesium (loss, 0'6 grain), alkaline
ehlorides, eaustic soda, and lime water (each 0'03 grain),
and not at all by distilled water, sulphate of potassa, salt-
peter, and carbonate of soda, Perceptible quantities of
metal are dissolved by sal ammoniac and chloride of mag-
nesium, and traces of it by caustic soda and lime water. In
the presence of carbonic acid and air, it is acted on most
violently by sal ammoniac (loss, 2505 grains) very strongly ;
by chloride of magnesium (loss, 1'38 grains), and alkaline
chlorides (loss, 1'2 grains); less by distilled water and car-
bonate of potassa (each 006 grain), and saltpeter (loss,
0'045 grain). All the solutions dissolved perceptible quan-
tities of the metal.

Gterman gilver acts like brass, but on the average is less
energetically attacked. In air free from carbonic acid, it is
less strongly attacked thanbrass, although quite strongly by
sal ammoniac (loss of weight, 0:129 grain), less by chloride
of magnesium (loss, 0:045 grain), alkaline chlorides (0:015
grain), and caustic soda (015 grain), not at all by distilled
water, sulphate of potassa, saltpeter, carbonate of soda, and
lime water. Perceptible quantities of metal were dissolved
by sal ammoniac and chloride of magnesium ; traces only by
caustic soda. In carbonic acid and air, the sal ammoniac acts
the strongest (loss, 1:74 grains), next to this are chloride of

magnesium (1 005 grains), and alkaline chlorides (0'915
grain), still less distilled water, sulphate of potassa, and
saltpeter (each 0 015 grain). Perceptible quantities of metal
are dissolved by all these solutions.

Copyrights.

Mr. Rowland Cox, says: In the case of Lawrence vs. Cup-
ples, Judge Shepley has announced it as his opinion that, in
an action for the infringement of a copyright, where the re-
semblances are accidental or arise from the nature of the
subject treated in the two books, there can be no recovery.
To constitute an infringement of a copyright, the learned
judge says, there must be piracy; the defendant must have
used the plaintiff’s book as his model. Although the defend-
ant’s work cover the same ground as the plaintiff’s, and an-
swers the same purpose tn toto, it will be no infringement it
it is not an appropriation of plaintiff’s particular method
Hence, where the plaintiff had compiled a book bearing the
title “ The Advertiser and Collector’s Chart,” containing
certain lists and names, and defendant issued & book enti-
tled “The New England Mercantile Guide,” which con-
tained the same lists, it was held that there was no infringe-
ment.

There can be no doubt that a copyright which purports in-
ferentially to cover anything akin to a subject is of no avail.
It is idle to attempt to make a copyright effect, directly or in-
directly, the functions of a patent or a trademark. Tke
three are possibly of the same genus, but, as species, are
widely separated ; and to confound them inevitably leads to
illogical conclusions.

The Comacho Electric Machine.

The Comacho magnetic machine, with its ccncentric iron
tubular magnets, may be seen at 171 Queen Victoria street.
There can be no doubt of the advantage of this form of
magnet; but experiment on the resistance of the circuit,
weight lifted, electro-motive force, and consumption of zinc,
etc., would form an interesting subject. The machine, with
five cells of a bichromate battery, works three or four sew-
ing machines. Attempts to work it with the thermopile
have hitherto failed. This is very likely, because the ele-
ments of the thermopile are coupled up in considerable
series, so that, considering the resistance of each element,
the whole resistance must be great compared with the resis-
tance of the wire round the magnets. A thermopile should
be made of low resistance by coupling & number of elements
together in parallel circuit, and then taking scme ten or
twelve, or more, of such series coupled in succession. It is
no doubt worth considerable experiment to attain a success-
ful result from the thermopile, as in that case, by merely
turning on the gas, a lathe or sewing machine be made to
work.— Telegraphic Journal.

Rotary Engines.

Accurding to the invention of Mr. Urbain Chauveau, of
Paris, a cylinder is arranged with a piston which may be ac-
tuated by steam, compressed air, or gas, so as tomove round
an axis passing through a center. If a point of the piston
rod is forced to move in the space of a fixed circle having
for its center a given point, so that the distance is equal to
one half of the stroke of the piston, it will be readily under-
stood that the alternate motion of the piston in the cylinder
will produce a continuous rotary motion of the said cylinder
round the axis. Different arrangements of mechanical parts
may be employed to carryout the principle abovementioned,
and the construction of rotary engines of this character may
be varied to a great extent, and yetin accordance with the
same principle. The admission of steam may]be made in
any ordinary manner.

Drilling and Boring.

An invention by Mr. J. Dodge, of Manchester, England,
consists in an improved compound machine, by which four
or other convenient number of holes can be drilled or bored
at the same time, and by which the spindles of the drilling
or boring tools at opposite sides of the machine are set
simultaneously, and in unison with each other. His im-
proved machinery consists of a foundation plate, and of
four standards, which are connected by crossslides support.
ing the boring headstocks; the cross slidesare raised or low-
ered, and the boring headstocks are traversed to and fro on
the cross slides by screws, all of which are connected to-
gether.

Large Lap-Welded Tubes.

The National Tube Works Company have just completed,
at their works at McKeesport, Pa., & sample pipe for exhibi-
tion at the Centennial. Itis14 feet in length and of 14 inches
outside diameter and 10 inches inside, the iron of which it
is made being 2 inches in thickness. This is said to be the
heaviest piece of lap-welded pipe ever made in this or any
other country, and it is stated that such heavy work has
never been attempted by any other establishment.

The Hell Gate Obstructions.

The drilling of the chief obstruction at Hell Gate is fin-
ished, and the machines have been transferred to Flood Rock.
The débris have been cleared away from the shaft, and the
caves formed by the deep headings are now ia & good condi-
tion to be explored. Experiments are being made daily in
explosive material, to ascertain the safest. The mine will be
spruug next Jaly or August. There are 172 pillars which
support the rocky roof ; 8,000 borings have been made for in-

serting explosive matter. Those in charge of the work ap-
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prehend more danger from the surging of the water than
from theshock at the time the rock is shattered. The work
at Flood Rock is carried on day and night.

A New Electric Battery.

M. Cerpaux proposes a battery made of a certain num-
ber of plates of copper and of zinc separated by a wooden
lath. The plates are piunged in sand or moist earth, and
an electric current is at once prcduced. If on the earth
chloride of sodium be poured, a very intense current is
generated.

Steam Street Cars in Philadelphia.

Steam street cars are now in operation on one of the rail-
road lines in Philadelphia. The local papers state that the
objection that horses will be frightened by the exhaust
has not been realized, as no runaways have occurred, nor
do the animals seem at all aiarmed by the proximity of the
machines.

DECISIONS OF THE COURTS.

United States Circuit Court--=District of Massachu=
setts.

PATENT BHADE FIXTURES.—STEWART HARTSHORN 08. JOHN SHOREY ef al.

[In equity.—Before SHEPLEY, J.—Decided October term, 1875; to wit, Feb-
ruary 17, 1876.]

SHEPLEY, J.:

This bill 18 for an alleged infringement of letters patent No. 2,756, dated
August 27, 1867, granted to Stewart Hartshorn for improvement in spring
fixtures for shades. These are the same letters patent which were the snb-
jectl matter of iitigation in Hartshorn vs. Alny, ard Hartshorn vs. Tripp
et

al.

Defendants rely upon two grounds of defense:

First, that the alleged invention of Hartshorn was not new and patent-
able at the date of his original letters patent.

Second, that the devices mad : use of by the defendants are no infringe-
ment of the plaintiff’s invention.

To sustain the defense of want of novelty, the defendants relv upon evi-
dence of the prior existence of what {8 weil known as the coach fixture. la
which a cord fs used to lift the pawl and aisengage it from the ratchet
when it 18 desirable to allow the curtain to roll up under the action of the
sming. This defense {s fully mec and answered in the two cases above
gltgd, to wnich it 18 only necessary to refer to dispose of this branch of the

efense.

The fixture manufactured by the defendants has a spindle which rests in
the bracket, and is exterded for a short distance into one end of the cur ain
roller, which end revolves around that portion of the fixed spindie which is
projected into the roller, while the other end ot the roller {8 provided with
a journal, upon which it revolves freely in the supporting bracket. This
spindle ls&)rovlded with a cam-shaped recess on one side of it, within the
roller, and a chamber of sufficlent size to receive a small sphere or buck-
shot in such a position a8 to be directly ov: r the recess in the spindle when
therolleris revolved. The small ball or buckshot {8 introduced into this
chamber. One edge of the recess in the spindle 18 so constructed that when
the ball falls into the recess it will be torced against the side of the cham-
ber, and operate as a detent to stop the revolution of the roller when it 18
tarning one way. The other edge of the recess isso formed that when tte
roller 18 turned in the opposite direction the hall is thrown up into the
chamber, where, when the roller {8 rapialy revolved, the ball 1s held by
centrifugal force.

It will be seen, by a comparison of this contrivance with the one de-
scribed in the Hartshorn patent, that it effects the sarueresult by means of
the ball operating as a detent as is effected in the Hartshorn contrivance
by the pawl and ratchet In Hartshora's, the pawl has a tendency to fall
bygravitation into the notches made in the periphery ofthe hub,or when
tixed below tbe hub, in one of the modes described in the patent, it 18 actu-
ated by a spring which tends 10 epgage it in the notch. The ball operates
as a derent, catch, or pawl, to engage with the notch or ratchet wheuever
therotation of the roller, and the upward movement ot the curtan under
the influence of the spring, are checked by the manipulation of the curtain
or shade itself. In Hartshorn’s, when the roller i8 revolved rapidiy. the
ratchet has not time to fall by gravitation into the notch while the ratchet
notch is passing under the toe of the pawl. In Shorey’s, whiie the roller 8
being rapidly revolved, the ball i8 Kept by centrifugal force from engaging
as a detent between the side of the chamver in the roller, acd the edgeoft
the recess in the spindle.

The construction ot the claim in the Hartshorn patent was fully given in
the case of Hartshorn and Almy. It was there shown to embrace, in com-
bination with a spring roller, such an arrangement of pawl and ratchet,
with the varying speed of the revolution of the rolier mutually acting with
each other through the manipulation of the roller, thatt he pawl would ec-
gage with the ratchet by checking the rotation ot the roller and the upward
movement of the curtain by the simple manipulation ot the shade, merely
varying the speed of the rotation of the rotler, 1t i8equally within the
scope of this invention, whether the force which determines the factof en-
gagement or non-engagement of the pawl or detent wiih the notch or
ratchet be that of a spring, or force of gravity, or centrifugal force.

tmprovements may be made in the spring or the roiler, the shade, or.the
form of the pa wl or detent. and these improverments may be patentable;
but so long as the combination embraces, as in the case of the device of
these defendants, every element of Hartshorn’s invention. op¢rating sub-
stantially in the same manner to produce the same result, it must be treated
as an infringement.

Decree for complainant, forinjunction and account.

[S. D. Law, for complainant.

A. K. P. Joy, for defendant.

Inventions Patented in England by Americans.
{Compiled from the Commissioners of Patents’ Journal.)
KFrom Kebruary 29 to March 27, 1876 inclusive

APPLYING MoTIVE PowgER.—J. Doubler, Philadelphia. Pa.
BAkING PowpeR.—Dodge et al., New York city.

BARBED FENCE WIRE.—H. W. Putnam. Bennington, Vt.
BoILER.—D. L. M. Moore (of New York city), London, England.
BOILER TUBE APPARATUS.—J. H. Faxon, New York city.
BOOT-SCREWING MACHINE. —American Cable Screw Wire Co.,Boston, Ms.
BooT-SEWING MACHINE.—D. Mills (of Brooklyn, N. Y.), Aston, England.
Brick KILN, ETC.—G. S. Redfield, Chicago, Ill.

BRICK MACHINERY.—C. 8. Bigler. Harrishurgh, Pa.

BRICK MACHINE.—W. A. Graham, Carlisle, Pa.

BURNING LIME, ETC.—A. Smith, Buffalo. N. Y.

CARDING MACHINE.—J. F. Foss, Lowell, Maes.

CLEANSING WHEAT.—D. M. Richardson, Detroit, Mich.
COoVERING UMBRELLAS.—J. P. Onderdonk, Philadelphia, Pa.
CUuTLERY.—J. Pedder et al., Beaver Falls, Pa.

ENGINE VALVES. ETO.—H. E. Marchand, Pittsburgh, Pa.

FARE REGISTER.—J. Sangster et al., Buffalo, N. Y.

FREDING CARDING MAOHINES.—W. T. Bramwell, Terre Haute, Ind.
FLUID METER.—J. C. Guerrant. Danville, Va., et al.
GASELIER.—C. Deavs, New York city.

Bay KNIFE, ETO.—H. Holt, East Wilton, Me.

HEAT RaDIATOR.—E. C. Angell, New Yo~k ciry.

HORSESHOE MACHINE.—J. A. Burden, Troy, N. Y.

EKNITTING MACHINERY.—C. J. Appleton, Elizabeth, N. J.

LirFe RaFT.—N. H. Borgfeldt, New York city.

LIGHTING Gas.—H. B. Stockwell et al., Brooklyn, N. Y.
MACHINE GUN.—W. Ga'dner, Hartford, Conn.

MAEKING GAS.—M. H. S'rong, Brooklyn,N. Y.

MAERING LEATHER.—C. L. Royer, San Francisco, Cal.

MAEING Pra 1RON.—C. Hlurod, Youngstown, Ohfo.

MAKING STEEL.—W. Fields, Wilmington, Del.

MINER'S PI1cK.—J. I. Fewkes, Phiiadelphia, Pa.

PAPER Box.—B. Osborn, Newark, N. J.

PHOTOGRAPH APPARATCUS.—W. A. Brice, New York city.
PraNoFoRrTE.—C. E. Rogers, Mass.

PiTH VENEERS.—S. H. Penley et al.

RAILWAY SWITCH, ETO.—J. S. Willlams, Riverton, N. J.

ROLLER SHUTTER.—J. G. Wilson, New York city.

ROLLER SEATE.—C. H. Green, New York city.

SCREW WRENCH.—O. T. Bedell, New York city.

SEWING MACHINE.—G. L. Du Laney, New York city.

SoaP.—S. S. Lewis (of Boston, Mass.), London, England.
SUBMARINE TELEGRAPH STATION.—R. F. Bradley, Moffettsville, S. C.
TYPE-SETTING MACHINE, ETC.—S. W. Green, New York city.
VARNISHING METAL CasEs.—F. A, Pratt et al., Hartford, Conn.
VENTILATING MINES.—F. Murphy, Streator, Ill.

WasHING MACHINERY.—C. W. Littlefleld, Boston, Mass.

WIRE Boor PEG MACHINERY —O. L. G. Noble et al., Chicago, Ill.

‘WRINGER.—C. W. Littlefield, Boston, Mass.
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Recent Imevicnn and Lovelgn Patents.

NEW AGRICULTURAL INVENTIONS.

IMPROVED COTTON PLANTER.

Thomas R. Wallis, Egg’s Point, Miss.—The novel feature in this
consists in the axes of the seed cylinders (which are placed within
a diamond-shaped harrow frame), being secured to bars, and these
last being attached to two standards on said frame, thus forming
a new mode of sustaining said cylinders.

IMPROVED GRAIN DOOR.

Joshua W. Merriman, Wells, Minn., assignor to himself and Ben-
jamin ¥. Smith, same place.—This consists of a vertical catch bar
mounted atits upper end on an eccentric stud of a hand lever.
At the lower end there is a slot working on a stud pin, the slot
being so inclined that, when the eccentric stud is worked to raise
and draw back or lower and push forward the upper end of the
catch bar, the lower end will work in the same manner. The bar
thus holds one end of the grain door by being pressed into a
groove in the door frame, binds the door fast, and prevents it
from shaking, and at the same time locks the door against rising.

IMPROVED ROTARY CHURN.

Tsrael Solt, Lithopolis, O.—This invention consists in using with
a square churn a dasher having its blades straight on outer edges,
concave on inner edges, and provided with concavo-convex slots,
the same being applied to croes bars. This dasher, by its inner
concave and outer straight edge, catches all the cream and throws
it to the center of the churn, so that the butter globules are forced
back and forth through the slots and quickly broken.

IMPROVED COLTER.

Kinyon W. Manwaring, Council Bluffs, Iowa.—It is here proposed
to mount the colter, between two right and left nut collars, on a
shaft which revolves on end bearings in the yoke which attaches
the colter to the plow. The objects are to adjust the colter along
the shaft readily for wide or narrow cuts, and to arrange the
bearings so as to withstand wet and exclude the dust better than
when the colter revolves on a stationary shatt, as commonly
arranged.

IMPROVED HORSE HAY RAKE.

Daniel D. Dunn, Greenwich, Conn.—This relates to improve-
ments in horse hay rakes, by which the different operations of the
rakehead-governing parts may be accomplished in a simpler man-
ner. The invention consists, first,in applying the swinging rake-
head in front of the supporting axle; secondly, In attaching the
clearer bar; thirdly, in combining the rakehead-operating lever
rod and back piece with a treadle, in such a manner that the hori-
zontal position of the same is secured during its motion ; and last-
ly, in the combination of the rakeheadoperating lever rod with a

fulcrumed foot lever, for securing the rake in raised or lowered
position.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED ENVELOPE MACHINE.

Henry D. Swift and Daniel W. Swift, Worcester, Mass., assignors
to G. Henry Whitcomb & Co., same place.—This machine includes
thirteen new devices, mainly improvements upon an apparatus
which was the subject of a previous patent granted to the same
inventors. The edges of the blanks rest on a raised form, and the
blanks are removed by a gummed lifter. There is new apparatus for
applying the gum very smoothly, for keeping the gummed flap
separate from other parts during folding, and for adjusting the
mechanism to envelopes of varying thickness, beside novel con-
structive details of much ingenuity, which would require the aid
of engravings for their proper elucidation.

IMPROVED TYPE WRITER,

Philander Deming, Albany, N.Y.—This relates to such an im-
provement in the type writers lately introduced into use that the
same may be made available for verbatim reports by a separate
marking lever, that prints outside of the printing point of the
common type levers, and is operated by an adjustable button at-
tacked to the space key. Assoon as the marker is joined to the
space key, it may be worked by the palm of the band simulta-
neously with the striking of the initial key, and thereby verbatim
reports made in stenotypic manner by means of the simple and in-
expensive marker arrangement.

IMPROVED MAGNETIC MACHINE,

Jerome Kidder, New York city.—This invention consists in
hinging the support of an electrical coil in its relation to a gulvanic
battery in such a manner that, when the coil is turned or swung in
one direction, the circuit will be closed with the galvanic battery
and when swung in the other direction, the said circuit will be
opened.

IMPROVED PAINTERS’ SCAFFOLD.

Willlam Hoehn, New York city.—This platform may be carried
from place to place and mounted without injury to the stiffening
brace rods. The novel feature coneists in longitudinal brace rods
that are applied by tightening screws by supporting end clips, and
to laterally braced arms or stays, whichare hinged to the platform
to fold with the rods to the under side of the same.

IMPROVED COAL BREAKER.

David Clark, Hazleton, Pa.—The construction of this breaker is
such that, should a substance harder than coal or slate get into the
breaker and break the safety devices, a roll will be thrown out of
gear, and will remain out of gear until the damage is repaired and
the said roll again adjusted in place.

IMPROVED WAGON JACK.

Albert E. Van Horn, Sebewaing, Mich.—A ratchet wheel operated
by the lifting lever hasa slotted projection in which enters a pin on
the movable bar of the jack. The pawl falling out, the teeth of
the wheel hold the load at any desired position.

IMPROVED JIG SAW,

Peter Hughes, New York city.—This is a novel spring contri-
vance and an elbow foot treadle for working the saw gate,whereby
a simple and efficient mechanism is provided for working a
Jig saw.

IMPROVED ROCK DRILL.

William H. Wright, Sunbury, Pa., assignor to himself and John
Wright, same place.—The object of this invention is to provide for
miners a drill for boring coal and rock, that is attached directly to
the material to be drilled, without props or supports, and which
allows the change of drills to suit the depth of bore hole and ma-
terial without removing the frame. A frame is provided with sta-

tionary or adjustable prongs and a sectional screw nut with link
for interchanging the drill.

IMPROVED FRICTION CLUTCH.
Bdwin F. Williams, Bald Mountain, Col. Ter.—This invention
consists of brakes which are drawn against the face of a disk

wheel by wedges, moved by the sliding head on a shaft, which in
turn is moved by levers.

Sreientific Dmerican,

IMPROVED GRINDER FOR MOWERS,

Walter B. Grosh, Reading, Pa.—This consists of a supporting
frame for the grinding wheel, fixed on pivots so as to shift readily
to let the stone run in different angles of the opposite edges of the
cutters. The frame has articulations whereby the grinding wheel
may be moved forward and backward along the edges of the cutters
at the same time that it is rotated for grinding them. There is, be-
sides, a new clamp for holding the cutting bar so as to adapt the
face of the grinding wheel to edges of different bevels.

IMPROVED JOINERS’ BENCH VISE

George H. Wheeler, Great Barrington, Mass.—In this invention,
a jaw is fitted to slide in a plate attached to the end of the bench,
and connected with a foot lever for closing up on the work by foot
power. A ratchet bar is arranged in connection with the lever for
fastening it to keep the jaw closed. The jsw can be opened and
closed much quicker than when worked by a ecrew, and it is al-
ways parallel to the work and the bench. The slide is connected
to the lever by a rope passicg over a pulley, which will, in prac-
tice, be mounted oa the plate on which the jaw slides.

IMPROVED PLUG TOBACCO MACHINE,

Thomas F. Morrin, Jersey City, N. J.—This is an improved ma-
chine for pressing tobacco leaves to form plug tobacco, splitting
it into strips of the required width, and cutting said strips into
pieces or plugs of the desired length,

IMPROVED MACHINE FOR MAKING TACKLE BLOCKS,
Frederick S. Burr, Brooklyn, N. Y.—This is a combination of
apparatus whereby the sides of wood tackle blocks may be bored
and dressed to shape, either for rope or metal bangers, automati-
cally in one machine, 8o as to economize largely in labor of re-
peatedly handling them.

IMPROVED MACHINE FOR MAKING TWIST DRILLS.

Edward 8. Taber, New Bedford, Mass.—This is a machine for
making twist drills with increasing pitgh or inclination of the
grooves. A spiral groove is made in the mandrel which revolves
the blank, and advances it along the cutters which make the spiral
or twist grooves. In said groove the key of the wheel which
turns the mandrel worke, so that,as the mandrel rises along the
key, its rotation diminishes proportionately to the advance, and so
increases the pitch of the twist.

IMPROVED VALVE COUPLER FOR OIL WELLS.

William Walker, Baldwin, Pa.—By this device, two or more
valves may be coupled and worn out before the drawing of the
sucker rods is required. A coupling section is screwed to the top
of the lower plunger, which is lowered into the barrel and con-
nectad by a threaded top stem, with an interior threaded section
that is applied to the bottom part of the rext plunger to be
screwed to the lower section, when the reserve valve is to be
brought into operation. A jam nut with notches is placed on the
stem of the lower section, and engaged by lugs of the upper coup-
ling section to be screwed down with the rame, for connecting
the sections.

NEW HOUSEHOLD ARTICLES.

IMPROVED WASHING MACHINE,

Leander Becker, York, Pa.—This invention relates to certain im-
provements upon the patent granted to the same inventor June 29,
1875, and numbered 165,068: and it consists in the particular con-
struction of the rubber, which is made of corrugated boards fast
ened in metallic end frames by lugs and screws, and provided with
studs by which the rubber is supported in the oscillating frame.

IMPROVED STEP-LADDER.

Silas C. Blauvelt, Blauveltville, N. Y.—This device may be readily
arranged for use as a step-ladder or as an ordinary ladder, and may
be folded together forstorage and transportation, and, when ad-
Justed for either purpose, will be held securely in place. In the
curved edge of semicircular blocks on one part are formed three
notches, in such position as to receive a pin and lock the parts to-
gether.

IMPROVED SCRUBBER.

John Deasey, Fall River, Mass.—To a scrubbing brush are at-
tached side pieces that are suppoited by wheels. The action of a
handle on the side pieces produces, in connection with the support-
ing wheel, considerable lever power on the brush, 8o as to press the
same firmly on the surface to be scrubbed, and clean the same ef-
fectively.

IMPROVED WASHING MACHINE.,

Benjamin Tarr, Evanswood, Wis.—This consists of an octagonal
vessel made of slats into which the clothes are introduced and re-
volved in the suds box. Inside the vessel are several hard wood
blocks. There is a novel arrangement for supporting the cover
which constitutes an additional washtub when thrown back.

IMPROVED PRIVY SEAT.

Branch Tanner, Cheneyville, La,—This consists of an oscillating
seat with swinging front and rear aprons, of which the front apron
is used for watercloset purposes when the seat is swung back below
a stationary inclined cover at the rear.

NEW AGRICULTURAL INVENTIONS,

IMPROVED SHADE FOR HOP BOXES.,

Hiram Niles Harrington, Wilson Place, N.Y.—This invention
consists of the connection of the hop box by upright standards
with adjustable shades, supported and braced so that the hops and
pickers are protected against sun, rain, and wind.

IMPROVED COTTON PLANTER.

Augustus T. Hatcher, Mansfleld, La.—This is an improved cot-
ton planter, the operating mechanism of which may be applied to
the stock of an ordinary scooter. It combines improved devices
for opening a furrow to receive the seed, dropping the seed, and
covering it.

IMPROVFED OX YOKE.

El A. Farr, Cedar Springs, Mich.—This invention combines with
the main beam of a double neck yoke, a central draft staple, and
brace rods, vertically adjustable to greater or less depth on the
beam, to regulate hight of draft.

IMPROVED MILK COOLER OR WARMER.

David D. Whitaker, Carthage, N. Y.—This consists of a milk pan
set into a rack with air space all around, which i8 cooled by zigzag
bottom pipes and side pipes, connected to an ice water dish above
the pan. The wholeis covered by a cloth screen, to keep the cold
air confined.

IMPROVED ROOT-CUTTING PLOW.

John 8. Swaney, Marengo, Iowa.—This plow is adapted for cut-
ting off the bottom and side roots of hedge, apple, and other seed-
lings and trees in taking them up.

IMPROVED EXPANSION REEL FOR REAPERS
Alfred W. Shaw, Chatham Center, Ohio.—This reel is so con-
structed that it may be conveniently expanded and contracted to
work closer to and farther from the cutter bar and ground, with-
out stopping the machine and without changing the tension of the
driving belt.
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IMPROVED PLOW.,

Robert A. J. Armstrong, Knoxville, Tenn.—This consists in a
mold board, baving oblique sockets for share and point, in combi-
nation with a triangular share keyed thereto, and a bifureated
point without fastening, but supported by the share. With this
oconstruction, when the lower side of the edge of thesh are and
point become worn, they can be easily detached and reversed, so
that they will be self-sharpening, and when worn thick they can
be easily sharpened and tewmnpered separately.

IMPROVED HULLING MACHINE,

George H. Peabody, Brooklyn, N. Y.—This invention consists in
the combination of disks, provided with alternate concaved and
flat emery surfaces and wheels provided with alternate convexed
and flat emery surfaces. The disks and the wheels are revolved in
opposite directions and at different velocities, 8o as to rub off the
hulls as the kernels pass through the machine.

IMPROVED INSECT-DESTROYING COMPOUND.

George Thomas Johnson, Pittsylvania Court House, Va.—This
invention contemplates the application of a finely divided poison
to the leaves of the tobacco plant, in order that it may be taken by
the insects and destroy theirlives. In conegists in mixing kerosene
oil, turpentine, and sulphur, in such proportions that it will not be
refused by the insects, while its effect will be their certain and in-
evitable destruction.

IMPROVED PLOW,

Peter G. Johnson, Hoopeston, Ill.—This invention is an improve-
ment in the class of riding or sulky plows whose trucks are pro-
vided with a bent or cranked axle. The improvement relates par-
ticularly to attaching the plow to a bail-shaped lever which is piv-
oted to the truck and raised and lowered as occasion requires.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED BRONZING MACHINE,

Christian Landolt and Frederick Wichser, Tell City, Ind.—This
bronzing machine consists of a flexible stencil combined with a
sliding work table, bronze box, and bronzing pads, in such manner
that the stencil rolls down and lies on the work at the same time
that it is moved under the bronzing pads, and rises off as the table
is moved back to take cff the work, when the bronze box moves
up to the pads and supplies them. It is a simple contrivance
whereby cards, bills, etc., may be wholly or partly bronzed.

IMPROVED BOTTLE STOPPER.

Albert Freygang, New York city, assignor to Frederick Knief,
same place.—This consists of a swinging ball that carries at its top
parta stopper head with slotted vertical top plate and a recessed
eccentric cam lever. The latter forces the stopper head down and
retains it in the mouth of the bottle by its straight part bearing
across the stopperhead. The lever is takén hold of by the hand,
holding the neck of the bottle when emptying the same, and the
stopperis thereby retained easily without any chance of dangling -
about the mouth of the bottle and intverfering with the pouring
out of the contents.

IMPROVED BOTTLE STOPPER.

Adolph Luthy, New York city.—This is a stopper applied by the
neck band, and made of one piece of rubber, extending from the
neck band to and over the mouth of the bottle, so that the swing-
ing yoke with loose sleeve, fitting in a top groove of the stopper,
readily closes and opens the same.

IMPROVED BURIAL CASE.

Oscar J. Case and Edwin R. Richarason, Auburn, N. Y.—An im-
proved glass burial case has the lid made in two sections, which
are secured by side lugs and pins to guide projections at the out-
side of the case. The handles or knobs are made in one piece with
the sides.

IMPROVED SHIRT.

William H. H. Tracy, Troy, N. Y., assignor to himself and Fred-
erick Spaulding, same place.—This shirt is so constructed that the
parts of the bosom will not be drawn out of position and shape
by the working of the side parts of the front. The bosom is left
free at its side edgee, but attached to the body at the top and bot-
tom edges and along the central line.

IMPROVED S8HIRT.

Morris Popper, New York city.—This invention proposes to fur-
nish partly made shirts, in which the parts that require skill in
putting them together shall be properly sewn, while the long
seams of the sides and eleevee, that require no particular skill,
shall be left unsewn. The eleeves are to be without cuffs, so that
they may be cut to the length required for the arms of the wearer.

IMPROVED MIDDLINGS PURIFIER.

Edwin N. Lapham and Joseph Lapham, Peru, N. Y.—A hollow
trunk, which stands nearly upright, has stationary beaters extend-
ing across and located in groups along the upper portion. The
lower side has passages for the escape of the middlings into a spout
for conducting them away, the passages being regulated by valves.
The trunk bends over into a horizontal portion, in which are other
stationary beaters, and below them is a hopper for returns. From
the inlet the middlings are blown up along the trunk against the
beaters by a fan, the light particles being separated and carried
off to the bran bin, while the heavier portions fall through the
valves, and the returns go back to be worked over again,

IMPROVED NECKTIE HOLDER.

Max Rubin, Brooklyn, E. D, N.Y.—To the inner side of the
tie is secured a metallic plate, which has s transverse slot formed
init. One end of the slot is made large enough to receive the
head of the stud or button of the shirt neck band. The middle
part of the slot is made of only sufficient width for the stem of
the stud to pass through. The other end of the slot is made wider,
but not wide enough for the head of the stud to pass through. A
piece of elastic is interposed between the plate and the tie to hold
the head of the stud pressed against the inner side of the plate,
and keep it from sliding.

STICK FOR DIPPING STAMENS FOR ARTIFICIAL FLOWERS,

Ambrose Giraudat, Neuvy(Norwood P. O.), N. J.—The two parts
of the sticks are made of the usual size. To the end of the lower
part is attached a hook, which enters and fits into a slot in the end
of the other part to lock the said ends together, Through trans-
verse holes are passed strips of spring metal, the ends of which are
bent upward so as to lock the two parts. To the face of one part,
near its side edges, and to the face of the other part, at its center,
are attached cords, to hold the threads securely. With this con-
struction, the stick can be readily and quickly applied to the'i
threads, and will hold them securely while being dipped in the
paste.

IMPROVED APRON.

Joseph Malonzo, ©reat Falls, N. H., assignor to himself and
Frank Malonzo, same place.—This consists of a sheet of patent
leather, constructed in the form of an apron, but contracted in
the portion to fit the waist by gore slits cut in it and sewn up. A
waist band 18 attached so as to eerve for a holder for the weaver’s
shears and reed hooks. The device is designed to protect the

clothes of the weaver from the wear of the front beam.
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The Charge for Insertion under this head is One Dol-
lar a Line. If the Notices exceed Four Lines, One
Dolar and a Half per Line will be charged.

Agricultural Implements and Industrial Machin-
ery for Export & Domestic Use. R.H.Allen & Co.,N.Y.

Manufacturers of Circular Saw Mills, please send
Description and Price List to Jos. Minchener, Troy,Ala.

Wanted—Small clean iron castings. Makers,send
address, Box 8, No. 160 East 48th St., New York.

For Sale—Two Hydraulic Presses, with double
power pumps, new; 12 in, ram,$ ft. lift, clear space 8 ft.,
platen 48x32. Also three new Power Elevators, Mer-

* rick’s make, below ccst. John Howard, No. 17:0 Rit-
tenhouse St.. Philadelphia, Pa.

For Sale,cheap—The Pneumatic Machinery used

in Sinking Plers at South St. Bridge: Compressor, En- |

glne,"Knowles Pump, Receiver, Gauges,&c.. all perfect
and complete. Address F.W.Getz,420 Library 8t.Phila.

For Sale—Half or whole interest in a manufac-
turing business (patented), together with the machin-
ery. Address G. P. T., Box 71, Baltimore, Md.

Steam Engines—25 per cent extra power or sav-
ng in fuel, gnaranteed, by applying the R.8. Condenser.
T. Sault, Consult’g Eng’'r, Gen’l Agt,, New Haven, Ct.

Wanted—An exclusive Agency for the sale of a
first class patented article or machine of practical util-
ty. Address H. C. Goodrich. 205 State St., Chicago,Ill.
®Wanted—To Manufacture on Royalty or Buy a
good and cheap Corn Sheller. Address Girdwood &
McLellan, Ashville, N. C.

Leather and Rubber Belting, Packing and Hose.
Greene, Tweed & Co .. 18 Park Place, New York.

Wanted—A small machine that will, by touch,
register, one at a time, the number of articles handled.
Address Edwin A. Simonds, Erie, Pa.

For Sale—Eogine 20x36, one 16 ft. Eagine Lathe,
one large Blower, four dank Engines, two Steam
Pumps. Bull & Co.,Indianapolis, Ind.

The Bastet Magnetic Eogine for running S8ewing
Machines, Lathes, Pumps, Organs, or any light Machin-
ery, 1-82 to ) horse power. Agents wanted Address,
with stamp, 1118 Chestnut 8t , Phil hia, Pa.

Wanted—A few good Machinists ; must be first
class performers on following instruments, viz.: E fiat
Cornet, E flat Clarionette, E flat Tuba, Snare Drum.
Address H. B. Smith, Smithville, Burl. Co., N. J.

‘Wanted—Manufacturer of Iron Tools or 8team
Engines, to take part of 8alesroomwith a long estab-
fshed firm in this city. Expenseslight. Address H.,
P. 0. Box 4719, New York City.

Sure Cure for Slipping Belts—Sutton’s Patent
Pulley Cover is warranted to deuble the power of any
pulley. Circulars Free. Agents Wanted. John W.
Sutton, 95 Liberty 8t , New York.

Scroll Saw Blades, best quality, made to order,
and Sheet Steel cut to pattern, by A. Coats, 108 Hester
8t., New York City. Send for List.

Hotchkiss Air Spring Forge Hammer, best in the
market. Priceslow. D. Frisbie & Co., New Haven,Ct.

For Sale—At a great Bargsin, Grain Elevator,
Hay Press, and Wareh , all in 1 repair and
good locationh, Address C.A.Gleckler,Farmington,Iowa,

Machinist’s Tools, second hand, which must be
sold in order to close up an old partnership. For pam-
phlet, giving full description of each tool, address Step-
toe, McFarlan & Co., 214 West 2nd St., Cincinnati, Ohlo.

Baxter Wrenches fit peculiar corners. Prices
reduced. Greene, Tweed & Co., 18 Park Place, N. Y.

The French Files of Limet & Co. have the en-
dorsement of many of the leading machine makers of
America. Notice samples in Machinery Hall, Centennial
Exposition. Homer Foot & Co., S8ole Agents, 22 Platt
8t.,New York.

Vertical Tubular Boilers, all sizes. Send for
price list. Lovegrove & Co., Philadelphia, Pa.

Centennial Exhibitors, buy your Belting in Phil-
adelphia, from C. W. Arny, 148 North 34 8t., and save
freight and trouble. Satisfaction guaranteed.

Wanted—Charge of Weaving Department, Cot-
ton or Satinet, by & practical, experienced man. Ad-
dress A. B, C., P. O. Drawer No. 5, Greenville, N. H.

Wanted—Tubular Condenser. Boston P.O., 3396.

Trade Marks in England.—By a recent amend-
ment of the English laws respecting Trade Marks, citi-
zens of the United States may obtain protection in
Great Britain as readily as in this country, and at about
the same cost. All the necessary papers prepared at
this Office. For further information, addrees Munn &
Co.. 87 Park Row, New York city.

Gas and Water Pipe, Wrought Iron. Send for
prices t.o Balley, Farreli & Co., Pittsburgh, Pa.

Shingles and Heading 8awing Machine. See ad-
vertisement of Trevor & Co.,Lockport, N. Y.

8o0lid EmeryVulcanite Wheels—The 80lidOriginal
Emery Wheel—other kinds imitations and inferior. Cau-
tion—Our name is stamped in full on all our best Stand-
ard Belting, Packing, and Hose. Buy tbat only. The
oest is the cneapest. New York Belting and Packing
Company, 87 and 88 Park Row. New York.

Steel Castings, from one 1b. to five thousand 1bs.
Invaluable for strength and durability. Ctrculars free.
Pittsburgb Steel Casting Co.. Pittsburgh. Pa.

Linen Hose for Factories—1, 11§, 2 & 2% inch.
At lowest rates. Greene, Tweed & Co., 18 Park Place.

For best Dies, and Fruit Can Toois, Bliss
& Williams, cor. of Plymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa.,
for lithograpb, &c

Hotohkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray Iron Castings
to order. Job work solieited.

American Metaline Co., 61 Warren 8t., N.Y.City.

For 8olid Emery Wheels and Machinery, send to
the Union Stone Co., Boston, Mass., for circular.
Hydraulic Presses and Jacks, new and second
hand. Lathes and Machinery for Polishing and Bufing
Metals. E. Lyon, 470 Grand Street, New York.
Spinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co.. Whitinsville, Mass
For best Bolt Cutter,at greatly reduced prioes,
dress H. B. Brown & Co.. NewHaven Conn.
Diamond Tools—J. Dickinson, 64 Nassau 8t., N.Y.
Patent Scroll and Band Saws, best and cheapest
nuse. Cordesmsan, Egan & Co., Cincinnati, Ohfo.
The Original Skinner Portable Engine (Im-
proved), 2to 8 H.P. L. G. 8kinner, Erie, Pa.
Seoond hand Iron Working Tools for S8ale. For
list, apply to New Haven M’f’g Co., New Haven, Conn.
Our new catalogue of drawing materials will be
sent on receipt of 10c. Add. Keuffel & Esser, New York.

Temples and Oflcans. Draper, Hopedale, Mass.

Buginess uua—xmml.

Keientific

Al Fruit-can Tools,Ferracute W’ks,Bridgeton,N.J.

For Best Band and Scroll Saws, Universal Wood
Workers, Planing and Matching Machines, address Ben-
tel, Margedant & Co., Hamiliton, Oh{o.

Wind Mill Rights Cheap—One county in each
State to give for introducing the mill. For terms, &c.,
address E. 8. Smith, Good Hope, Ill.

Wanted—Address of Makers of Papier Maché
Ceilings. Address J. Parmelee, Des Moines, Iowa.

Corner Cutiing Macbine, Chocolate Miil, Bolt
Cutter, Letter Press and Stand—all at Bargains. A. B.
Cobu, 197 Water 8t., New York.

Hamilton Rubber Works, Trenton,N. J , Manu-
facturers of X pavement Hose, and any size, also Belt-
ing, Packing, Car Springs, and Rubber for Mechanical
use. Send for price liet.

suitable for his purpose. See p. 23, vol. 33.—C. H.
D. will ind a good description of soluble glass on
P. 148, vol. 33 —F. H. will find a description of the
transfer fluid, fortransferring engravings to wood,
etc., on p. 138, vol. 30.—M. M. will find directions
for preserving natural flowers on p. 204, vol. 28.—
F.L. W. will find directions for stufing birds on
p. 250, vol. 30.—B.W. B. will find directions for
setting carriage axles in this issue.—N. D. will
find a recipe for hydrofiuorlc acid, for embossing
glass, on p. 203, vol. 33.—M. G. will ind an explan

ation of the difference between the hights of the
tides in different localities on p. 65, vol. 28.—D. W.
G. will ind a formula for safety valves ofPp 107.
vol. 81.—A. B. F.will ind a description of a Bun-
sen burner on p. 387, vol. 83.—N. 8. will find direc-
tions for making & sun dial on p. 409,vol. 29.—F. W.
D. will ind directions for silverplating without a
battery on p. 408, vol. 83. For a similar gold pla-
ting, see p. 118, vol. 33. For silverplating with a
battery, see p. 133, vol. 30.—G. G. will find a'good
recipe for black ink on p. 82, vol.33.—J. F. A. can
caseharden his steel cams by the method described
on p. 69, vol. 31.—M. 8. can prevent an accumula-
tion of rust on his machinery by following thedi-
rections on p. 169, vol.33.—W. E. D. will find a
good recipe for gold lacquer on p. 240, vol. 34.—
A.8,J.H.T,A.J. W,,Jr.,J. McC,, E.G. P, AL,
W. H., and J. K., whoaek us to recommend books
onindustrialand ecientific subjeets,should address
the booksellers who advertise in our columns, all
of whom are trustworthy firms, for catalogues.

(1) P. M. H. A. K asks: How many horse
power will it take to runa 60 inch circular saw
through a 2 feet log of hemlock or oak? A. Or-
dinarily about 10 horse power to every 1 inch of
feed in each revolution of the saw. In order to
give anything like a correct estimate, the amount
of feed to each revolution, the number of teeth,
and speed of the saw should be given. B8ixtyinch
saws are run to cut all the way from 5,000 to 40,000
feetl of oak and hemlock per day.—J. E. E., of Pa.

(2) A. B. W. asks: 1. Of what size and of
what kind of glass should a lens be to take a pho-
tograph 2 feet square, the object to be about 18 to
20 feet from the glass, and the focal distance 2 or 3
feet? A. You should have a photographic view
camera of 2 feet focal length. The size of the
glass may be two or three inches diameter. 3.
Could such a photograph be taken easily? A. Not
very. 8. Please give me a process for taking neg-
atives on glass. A. Consult some text book on
photography.

3) F. F. says: 1 see in the SCIENTIFIC
AMERICAN SUPPLEMENT mention of & meteor
which passed near Boston on February 5. The ar-
ticle says that, ‘“after traversing a path which
consumed a second in time,” it gradually slack-
ened speed, and finally became motionless. At
thespeed at which it must have beem moving,
how could it have become motionless? A. The
article says that the meteor moved fromw east to
south, whichimplies a change in 1ts line of motion,
80 that, when the direction was in the line of sight,
it became motionless to the observer. This was
probably caused by the body being deflected by
the resistance of our atmosphere.

(4) N. A. E. asks: How can I use crayons
on drawing paper without leaving streaks? A.
An even tint can be produced by using the tip of
the finger, or a small pointed piece of india rub-
ber, or a paper or leatherstump, to be bought of a
dealer in drawing materials.

(5) X. Y. Z. asks: What are coprolites?
A. They are the fossil excrements of extinct ani-
mals, and are found in immense beds in some
countries. They are valuable as manure.

(6) H. T.asks: Is it possible that a direct-
acting steam pump can work with a variable cut-
off 80 that the steam expands down to 151bs.? A.
Weknow of no direct acting pumphaving a vari-
able cut-off.

(7) J. W. asks: 1. Will a cupola 6 inches
in diameter be large enough to melt and run into
one piece 20 1bs. of cast iron? A. No. 2. What is
the largest amount it will run into one piece? A.
It might run 10 1bs. 3. The bottom of the coal and
iron door is 8 feet 2 inches above the bottom of
the cupola; is this hight sufficient? A. Yes, for
the diameter of the cupola.

(8) G. W. C. asks: 1. Is there such a thing
as a drill for drilling square holes? A. No. 2. 1s
there any probability of one being invented? A.
No.

(9) C. 8. C. asks: 1. Is tool steel the best
for makiog tuning forks? A. Yes. 2. What tem-
perisrequired? A. Temper it to a blue.

What grade of soft iron is best for electro-mag-
nets? A. Ulster or Norway iron is best.

(10) B. 8. says: I have a portable engine,
and the boller is cracked. The crack is about two
inches long: it is situated just above the grates,

near the mud valve, and it leaksslightly. Is there
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boiler patched? A. Cement may be used. See p.
831, vol. 32. The best plan is to patch theboiler.

(11) F. L. ssks: What is the safe working
pressure for a boiler made of wrought iron gas
pipe, 0f 2 inches internal diameter? A. You can
carry 100 1bs, per square inch.

(12) G. C. W. asks: Will white lead harden
under water? A. No.

(13) A. asks: 1. Will copper, when melted,
flow as freely as lead? A. No. 2. Will copper
give as geod an impression of the mold as lead ?
A. No. 3. Will a black lead crucible stand suffi-
clent heat to melt copper? A. Yes.

(14) W. M. B. asks: Would the wear from
friction on a pulley be greater in using a wire
band than with a leather belt? A. Yes.

(16) F. D. L. asks: Is there any flux, weld-
ing compound, or means whereby a steel face can
be united to the jaws of a cast iron vise by putting
the steel in the mold, and pouring thereon molten
iron? A. Steel facesare welded to cast iron in the
way you mention, without the employment of
any flux,

(16) W. 8. F. asks: Is there any other way
of making steel name stamps than with a chisel ?
A. We know of no way ofmaking them save with
chisels and files, but they could no doubt be
stamped with suitable dies.

(17) H. D. 8. 8. asks: Is there a machine
shop in the country that bhas the capacity of
building two locomotives a day ? A. We know of
none.

(18) P. E. L. asks: Can cone friction coup
lings beused on a shaft running at 140 revolutions
per minute, transmitting 80 horse power, one
part of the coupling to bave a lever attached to
throw the same in and out of gear while running ?
A, fes. Friction puileys will answer the purpose
well.

(19) W. H. C. asks: By what process may
cast steel be annealed so that it can be easily cut
with a chisel? A. Heat it slowly to a cherry red,
and let it cool off, well covered with slaked lime.

(20) J. 8. M. asks: 1. Is the pump on an
engine to force the water into the boiler? A. Yes.
Where is it generally situated? A. Beside the
boiler. 2. By what means is it worked? A. By
an eccentric, cam, or crank.

21) E. G. asks: How can I keep cider
sweet for the market ? A. If after the first rack-
ing the fermentation still continues, it is better
that the operation should be repeated as often as
any scum rises to the surface. The final racking
should be performed in fine weather. When the
‘bottles are filled they should be set by, uncorked,
until morning,when the corks must be driven in
tightly, and secured by wire and melted rosin or
any similar substance.

(22) B. asks: What is the best method of
calcining borax? A. Put it in a capacious cast
iron pan over a moderate fire.

(23) F. B. M. asks: How can white lead
paint be made from old lead pipe? A. Roll the
lead out into a thin sheet and place it in an earth-
en pot with a little vinegar in the bottom. Then
bury the pot in fermenting steble dung or spent
tan bark. The acetic acid of the vinegar corrodes
th e metal, forming a superficial coating of acetate
of lead. The carbonic acid set free by the decom-
posing vegetable matter displaces the acetic acid,
combining with the lead and forming the carbon-
ate (white lead). The acetic acid thus released at-
tacks more metal, which is again carbonized, and
thus, with a small charge of vinegar, the opera-
tion is continued a longtime, and a large quantity
of lead changed into carbonate,

‘What is the weight of a medium-sized 100omo-
tive? A. About 30 tuns, with the tender.

(24) J. C. R. asks: How can I mold chalk ?
A. Ground chalk, if moistened with a little gum
water, may be pressed into a mold in a compact
mass, by means of hydraulic pressure.

(25) G. M. Jr, asks: What is the process
of making deodorized aloohol er cologne spirit
from common alcohol? A. Aloohol employed in
perfumery should be free from all smell of fusel
or other oils. Atwood’s (patent) alcohol is de-
odorized by distillation over permanganate of po-
tassa. Spirit of wine, brandy,and alcohol distilled
over soap lose their empyreumatic odor and taste
entirely. Atabout 215° Fah., the soap retains nei-
ther alcohol nor wood spirit. The empyreumatic
ofl which remains in combination with the soap
which forms the residuum of the distillation, is
carried off at a higher temperature by the watery
vapor,which is formed during a second distillation,
the product of which is a soap free from empy-
reumas, and is it to be used aga‘n for similar pur-
poses. The concentration of the alcohol increases
in this operation more than when the soap is not
empioyed, because this compound retains the wa-
ter, and the alooholic vapors which pass over are
more concentrated. Thirty-three pounds of soap
are enough for one hundred gallons of empyreu-
matioc brandy; and direct experiment has shown
that, under the most favorable circumstances, the
soap can retain 20 per cent of empyreumatic oil.
The soap employed should contain no potassa ; it
should be hard or soda soap, and ought to be com-
pletely free from any excess of fatty acids or
fiuids, otherwise it may render the product rancid
or impure. Common soap, made with soda and
oleine, has satisfied all the conditions in practice.
If this soap is employed, it is better to add a little
soda during the first distillation.

(26) C. A. asks: 1. Would a horizontal en-
gine 2x8inohes propel a boat,large enough for 2
persons, up stream ? A.You could usethis engine
in & boat 20 feet long. 2.What size of boiler would
she want? A. Make one 2}§ feet in dlameter and
4 feet high. 8. Whatspeed would she make? A.

Probably b or 6 miles an hour,
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any way of stopping the leak without having the
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(87 A. L. asks: How can I vulcanize caout
chouc? A. Parkes’ method is now generally
adopted. The caoutchouc is immersed in a mix-
ture of 80 parts of bisulphide of carbon and 1
part of chloride of sulphur. It is next placed in
a room heated to 70° Fah.; and whenall the sul-
phide of carbon has been volatilized, the process
is 8o far complete tbat it is only requisite to boil
the material in a solution of about 18 ozs. of caus-
tic potasea to 2 gallons of water, the vulcaniaed
caoutchouc being next washed to remove excess
of alkali.

(28) C. 8. A. asks: Please explain how the
jetties at the mouth of the Mississippi river are
made. A. See p. 273, vol. 82.

Are they now at work on the tunnel between
New York and Jersey City? A. Yes.

We have some glasses that were dipped into wa-
ter with milk on them ; the hot water seemed to
set the milk, leaving a milky stain on the glasses,
that we cannot wash off. How can we make the
glasses 100k clear again ? A.Try a little common
washing soda.

How is dry steam made? A. By using a well
constructed boiler or a superheater.

(29) D. R. asks: 1. In tinning brass, which
18 the best method, by cream of tartar boiling or
by protoxide of tin soiution? A. The cream of
tartar method is in more general use. 2. What is
the time required to doit? A, It varies from 10
mioutes to half an bour, and sometimes looger.
3. In poliching emooth sheet brass to a high finish,
how shall I prepare my wooden wheel after the
leather is applied to the rim? A. Glue emery to
the cutting wheel : and for polishing, use a brush
wheel and a rag buff to finish with.

(30) J. M. asks: 1. How much incline per
foot should an electro-copper plate bave to insure
success in arresting very fine gold dust? A.Am-
algamated copper plates, set in sluices for obtain-
ing very fine gold, are putat an incline of from 1
to 13§ inches per foet. 2. Do strata of red sand
found in aluminum or modifled drift generally
contain gold dust? A. We believe so.

(31) W.J. G. agks: 1. Does it make any
difference in the expansion and contraction of
mercury, in a thermometer, whether the tube is
sealed ornot? A.Yes. 2. How can I regulate au-
tomatically the heat in a close box, so that I can
secure a certain temperature? A. It can be done
by heating the box with steam or water at a fixed
temperature.

(32) R. C. agsks: At how many revolutions
per minute could I run with perfect safety a
grnndstone 6 feet in diameter and 8 inches wide on
the face? A. It would not be well to run the
stone faster than 75 or 80 revolutions per minute.
This is on the supposition that the stone isas
strong asa built-up millstone.

(38) J.G. R. says: I have an engine of 1
inch cylinder and 2} inches stroke, and want to
build for it a boiler which will make steam rapid-
ly and which will stand about 25 to 80 lbs. press-
ure. Of what size, material, and form should it
be? A.Make a cylindrical boiler 10 inches in di-
ameter and 2 feet long. Copper is a good material;
it should beabout { of an inch thick, with heads
from ¥4 to 3¢ inch thick.

(34) M. E. J, asks: Supposing a ball of im
mense weight to be rolled around on the surface
of the earth, would it affect the center of gravity ?
If it did, suppose a ball of the same weight could
be fired from a cannon around the earth without
touching the surface, would that affect the center
of gravity in the same way? A. The effect you
mention would be produced in both cares.

(35) J. M. Y. asks: At what speed should
water move in a draft tube under a water wheel
to give the most power to the wheel? A. If you
make the draft tube with the same area of supply,
and allow it to dip into the water a few inches at
the bottom, you will bave a satisfactory arrange-
ment, provided the tube is airtight. It isvery im-
portant to attend to the latter point.

(36) J. F. B. asks: 1. Can water be raised
10 feet high by a wheel 10 inches in diameter, 38
inches wide, the floats being fastened on a square
shaft ? A. You will have no trouble in raising the
water to that hight, with 100 to 150 revolutions a
minute. 2. What should be the size of the pipe
in which it is to be raised? A. A two inch pipe
will answer very well.

(37) C. D. B. asks: If I let steam into a
vessel of boiler plate, 2 feet in diameter and 6
feet long, to the pressure of 100 Ibs. to the square
inch, bow long will it take for the same to lose its
pressure? A. If the air surrounding the boiler is
still, the radiation will sake place at the rate of be-
tween 3 and 4 units of heat per hour for each de-
gree of difference between inside and outside
temperatures.

(38) 8. P. 8. asks: 1. How high may I
carry the water in a boiler constructed with sn in-
eide case, without danger of filling the inside case?
I wish to generate steam at the rate of 1 cubic
foot per minute for each linear foot of the boiler,
and the water i8 6 or 7 icches wide at the water
line. Will the water collect in the steam room to
any great extent if the water line is kept 4 inckes
below thetop of the case ? A. You wlll bave to
make gome experiments to determine this matter
definitely. We imagine, however, that you will
find it necessary to carry the water at least 6 inch-
es below the top of the case. 2. We have an en-
gine which runs at 120 revolutions per minute,
with a fily wheel 8 feet in diameter, the rim being
14 inches wide and ¥ thick at edges, and 14 inches
thick in the middle. We need to stop it some
times quickly, and as the bottom of the wheel i8
elose to the ground, I propose to use a brake.
What pressureis it safe to put upon.the wheel ?
A. You will probably find it safe to apply prees-
ure equal to the tension of a belt on the fly wheel
when the engine is doing its greatest amount of

work, and this will be more than sufficient for
your purpose.
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(39) C.8. P. asks: 1. What size of boat,
riblees pattern, will be large enough to carry 12 or
15 persons? A. Makeit 30 feet long and 63§ feet
wide. 2. What size of boiler is necessary for an
engine 4x8 inches? A. Make a boiler 3 feet in di-
ameter and 4 feet high. 3. What size and pitch of
propeller will be necessary to run the boat as fast
as possible? A. Propeller 2} feet in diameter
and of 8} feet pitch.

(40) T. K. G. asks: 1. Will a simple coil of
pipe do for a superheater? A. Yes. 2.Can there
be any joints in the same, either of malleable or
cast iron, without the difference in expansion
causing a leakage of steam? A. We think that
such joints might be made tight. 3. Is a check
valve necessary between the boiler and super-
heater to prevent the return thereto of the super-
heated stean), in case the flow of steam at the out-
let was checked or retarded? A. Some kind of
valve is required. 4. Why is there no economy
in fuel in distilling in vacuo? A. There might be
some trifling economy if the cost of maintaining
the vacuum were not counted; but it would be
very slight, as the diminution in the total heat of
evaporation would be very little.

(41) W. G. says: I have a steam pump with
a 22 inch cylinder, 700 feet underground, and I am
obliged to carry the exhaust steam to the surface.
Of what size should the exhaust pipe be 8o as not
tohave any back action on the engine? A. The
exhaust pipe should have an area at least as large
as the exhaust port of the engine. 2. What is the
cheapest and best material to make itof ? A.
Make it of galvanized iron.

(42)R. J. M. says:1. I am about to con-
struct an engine with a 4x1 inch cylinder. What
should be the size of the ports and exhaust? A.
About ,1,, of piston area. 2. How large a fly wheel
would I need? A. From 9 to 10 inches in diame
ter. 3. What should be the size of the boiler, using
charcoal for fuel ? A. Make it 10 inches in diam-
eter and 2 feet long. 4. Could I use a wood cylin-
der, allowing the wood to be half am inch thick ?
A. Not with satisfactory results.

(43) L. Y. asks: Does it make any differ-
ence how high a dam 18 on a stream of water if
the wheei uses all the water? For instance, we
havea mill ruaning 10,000 spindles, and it holds the
water just inside the dam and no more. We want
to run 2,000 more spindles; would raising the dam
give us any more power? A. Under the cir-
cumstances stated by you, raising the dam and
doing nothing else would produce no effect on the
power.

449 8. T. M. asks: Why is the letter E
dlaced on the left hand side of an ordinary sur-
veying compass, transit, or similar instrument,and
the W is placed upon the right? A. S8ome instru-
ments are graduated with the E on the right, but
the more usual arrangement is as stated in your
question. We do not know who first adopted the
graduation; but the reason for it is easily ex-
plained. Suppose a line to which the compass is
directed has an E bearing: then in an instrument
graduated like a mariner’s compass, the N end of
theneedle would point to W, because in taking a
bearing the needle is stationary and the gradua-
ted circle revolves; so that a bearing to the right
of N isread off from N towards the left, and vice
versa. Hence, if the instrument were graduated as
in the mariner’s compass, it would be necessary
to reverse the readings before entering them in
a notebook.

(45) E. R. asks: How can I fix gold on pic
ture frame moldings? A. First give the wooden
frame a coating of hot size and whitingt both ar-
tcles must be of the best quality. Smooth this
ooat down with a pumicestone and water, and
thoroughly dry. Melt some glue size in water,
and apply witha soft camel’s hair brush. Let dry,
and wet a partata time as rejuired, and press the
gold leaf on lightly, and blow on it with the mouth
to level it. Burnish with an agate tool.

(46) T. B.C.asks: 1. Does sulphuric acid
lose its affinity for watery vapor by use? A. It
gradually becomes diluted by absorption of the
aqueous vapor, and becomes correspondingly less
efficient. The rapidity with which this takes place
depends altogether upon the apparatus itself and
the method of working it, and it can be determined
by experiment. 2. Is the acid decomposed or
otherwise rendered worthless afterusing for a cer-
tain length of time? A. The acid is not decom-
posed, but combines with the water to form a hy-
drate. The acid may be recovered again with all
its original strength by evaporating the liquid in
large glassor porcelain lined veesels.

(47) F. C.R. asks: What sizeof engine is
best for a boat 25 feet in length and of 7 feet
beam? A. Oneabout 4x6inches would probably
answer.

(48) F. H. asks: 1. Do the screw propellers
used on ocean steamers have two, three, or four
blades? A( They generally have either three or
four blades. 2. What is the number of blades on
the propeller screws used on the White Star Line ?
A. We believe that three-bladed Hirsch propellers
are used on the steamers of this line.

(49) B. A. J. asks: Why do frozen mercury
and red hot iron produce the same sensation? A.
They both disorganize the flesh.

(50) T. M. D. asks: What would be a safe
pressure to carry in a boiler 12 inches high and
10 inches in diameter, made of g inch copper,
with a 3inch flue? A. Safe pressure will be about
161bs, persquare inch. 2, Would the above boiler
do for running a sewing machine with an engine
134 inches bore and 3 inches stroke? A. Yes, if it
be well set.

(51) C. F. and others ask for a recipe for a
nickel-plating solution. The following is a good
one: Digest the nitrate of nickel in ammonia un-
til it will dissolve no more. Then add a cold, eat-
urated solution of Glauber’s galt (sulphate of soda)

until a precipitate begins to form. Heat gently |
for some time, filter, and allow to cool. Itis then
ready for use.

(52) 1. F. F. asks: 1. Which is the deepest
well in the world? A. The brine well at Kissingen,
in Bavaria, is 2,000 feet deep. We believe there is
one in Paris nearly 3,000 feet in depth. Perhaps
some of ourreaderscan tell us of deeper ones. 2.
Can water be taken out of a well 20 yards deep by
any other way than by steam, wind, animal, hand,
or other power? A. No. Some kind of power
be required.

(53) M. H. K. says: We recently melted
some silver, using muriate of ammonia and borax
as flux. On taking out the ingot it usually shows
a granulated surface, similar to that frequently
seen on zinc-coated articles. In this case the sur-
face showed (under a glass) fine cracks following
the linesof the granulations. Please explain both
granulated appearance and cracks. A. The fls-
sures were probably causedeither by some impurl-
tiesin the fluxes employed or contaminationsin the
metal. When silver is fused, it absorbs oxygen
from the air, which is again liberated on cooling.

(54) C. J. A. asks: How much variation
would the sixteenth of an inch atthe muzzle of a
rifle make in the flight of a ball,over 1,000 yards of
ground, supposingthe gun to shoot correctly,there
being no wind to vary the ball in its flight? A.
Length of gun from breech to muzzle, in feet ::
3,000 : : 0-0625: variation at target, in inches.

(55) J. P. B. a3ks: 1. How can I find the
specific gravity of a fluld with a specific gravity
bottle containing 100 or 1,000 grains? A. The liquid
to be examined is brought to the temperature of
60° Fah., and with it the bottle is filled up to the
mark. Itisthen weighed, the counterpoise being
on the opposite scale pan. Divide the weight
thusobtained by the weight of an equal volume
of pure water at the same temperature. The quo-
tient will be greater or less than unity as the li-
quid experimented upon is heavier or lighter than
water. 2. How much ought a fluid to weigh be-
fore dividing it by the contents of the bottle,
whose specific gravity is 1'2? A. The specific
gravity of the bottle itself isnot taken. A coun-
terpoise of the exact weight of the empty bottle
is made from a bit of brass, an old weight, or
something of the kird, and carefully adjusted by
filing.

(56) J. P. M. asks: What is the meaning
of “area of way in square feet,”’ and ¢ wet peri-
meter in feet?”’ A. If water flows in a trough at

the level, A B, then the area of way is the area of
the cross section of the water, A B C D; and the
wet perimeteris the length of the line of contact,
A C D B, of thecross section of the water with
the cross section of the trough.

(57) R. 8, M. says: 1. I want to run two 60
saw gin stands at the distance of 800 yards. What
size of shaft shall I use? A.Use 2} inch shafting.
2. What distance should the bearings be apart? A.
From 7 to 10 feet. 3. Does the length of the shaft
tend to weaken it? A. Yes.

(58) E. D. Z. asks: 1. In building a small
sloop, what kind of putty shall I use 1n the nail
holes? A. Mix 10 Ibs. whiting with 1 1b. white
lead, adding enough linseed oil to give the putty
the proper consistence. 2. Whatsize of iron wire
rope should I use for the jib stay and for the
shrouds, one on each side of the mast, for a nain
sail of 216 square feet and a Jib of 106 square feet?
A. Probably the emallest size made for ship’s rig-
ging will answer very well.

(59) 8. A. C. asks: Would a process, by
which the surface of wrought iron while being
forged to the deeired shape, could be made suscep-
tible to beiog hardened by plunging red hot in
oold water, be of any practical value? A. Yes.

(60) W. F. asks: Why will not smoke as-
cend through the flues and up the chimney of a
boiler which has lain still for four or five days?
A. Probably because the draft is imperfect and
the connections cold.

(61) 8.D. K. says, in reply to 8. H. B., who
asked concerning building skiffs : Having decided
on the length and width of the boat, take a piece
of rough board, as wide as the boat is to be high,
and as long as the greatest desired width of the
boat. Saw the ends on a bevel of about 4 inches
to 1foot. Then select the boards for the sides,
saw the ends to the same bevel as the cross sec-
tion, and find the center of each. Then nail them
by their centers to the beveled ends of the cross
section, driviog two nails each side balf way in so
that they can be easily withdrawn. Bring the
boards together at both ends, fit stem and stern
posts, secure them well, turn the boat bottom up,
and true off with drawing kuife and plane. Then
nail on the bottom, turn over again, true off the
top fit knees, knock aut the cross section, and the
boat is done. This will make a boat as fast as can
be made, and of perfect shape. The boat, when
finished, should be alike at both ends, and (for
speed) aboutone sixth wide as itis long. The bot-
tom should form a curve of about ¥ of an inch to
a foot, both fore and aft and athwartships, as
straight lines are not compatible with speed.

(62) J. M. M. says, in answerto J. E. J.,
whoasks if an achromatic spyglass of 50 power
would be of any use for astronomical purposes: I
have a glass of 85 power, which shows the globu-
lar form of the planets, the moons of Jupiter and
Saturn, rings of Saturn, sun spots, etc. I have
also told the time of day from a clock 10 miles

distant. I can discern a man over 20 miles away
on a clear day.

(63) C. A. K. says, in answer to R.1. C.’s
query as to power for grinding : I have run two
palrs of 54 inch burrs with an engine of 25 horse
power, grinding 100 bushels per day of 10 bours
(60 bushels corn and 40 wheat). The speed of
engine was 150 revolutions, that of burrs, 109.

(64) D. J. F. says, in reply to R T. C, who
askshow much wheat shouid a 4 footstone grind
inaday: A 4foot stone in good order, properly
dressed and furrowed, should only grind from 10to
12 bushels per hour, and do first class work. You
can grind from 18 to 24 bushels per hour if you
want to, but you cannot do good work at this
pace.

(65) R. A. says, insolution of the problem
of constructing a perfect square with compasses,
without the aid of any other instrument: This is
in the rigid sense, impossible, as a square is a fig-
ure bounded by right lines. The solution by W.
8.D. (who assumes a line, though he omits it in the
diagram) only determines the points through
which (or to which) the lines should be drawn,
but they cannot be drawn with compasses. But
thesolution Is faulty, for he cannot measure balf
an arc with compasses alone : he only guesses at
it. The following solution is subject only to the

objection first stated : From A and B as centers,
describethearcs, BCD, A C E; with C asa cen-
ter,describe the circle, A BE G F D ; with D and
E a8 centers, describe the arcs, A C F, BC G ; then
will the points, A, B, G, F, form a rectangle, tke
portion of which between the points, A and B,
and the points, H and I, where the right lines from
A to F and from B to G would meet the arcs,C D
and C F, is a perfect square. My square is not
drawn, neither is W.8. D.’s, but thesame process
which is necessary to complete his will complete
mine.

(66) E. R. H. says, in answer to F. A. R.,
who asks for a rule for measuring ear corn in a
crib. Multiply the length, breadth, and hight in
inches together, and divide by 3,888. The answer
will be the number of bushels of shelled corn.

(67) M. R. says, inreply toa correspondent
who asks for a remedy for corns: Bind raw cotton
on your corn at night before going to bed, and
then saturate the cotton with spirits turpentine.
It will remove the most obstinate corn, either
hard or soft, in four or five applications. Theskin
will be apt to peel off the toe, but this is rather an
advantage, as it helps to remove the corn.

(68) O. P., of Rosloff, Russia, says: In re-
ply to G. W. F., who asks in which position (top
or bottom center) of the crank does a locomotive
engine exert the most power, you say that there
isno difference. I contend that there is a differ-
enoe; for if the engine i8 going forwards, and the
crank is at the bottom center, it has the full pow-
er of the whole area of the piston on it: whereas
when the crank is on the top center, the pieton
rod takes up some of the area of the piston, thus
giving less room for steam When the engine is
in back motion, the conditions are reversed. In
engines with piston rods running through the
whole cylinder, your answer would be correct.
Am I right? A. No. When the engine is going
forward and the steam is on the rod side of the
piston head, the guide bars are relieved of the
weight of the connecting rod, guide blocks,cross-
head, etc., which quite compensates for the loss
of area due to the piston rod.

(69) H. E. W. says, in reply to W. A. 8.,
who asks how he can atraighten wire: Put one
end, after the wire has been annealed, in the
lathe; and fastening the other end so tbat it can-
not tarn, start the lathe, and by thus twistiog the
wire will become perfeotly straight ahd stiff, and
not be injured in the least.

(70) C. H. 8. says, in reply to M. J. M., who
asked for a good rule for setting thimble skeins:
The first thing is to lay out your axles correctly.
For the gather, measure off on the bottom of the
axle half the diameter of the wheel. Then make
a point, at ¥ the amount of gather you want,back
of the center of your axle at the point measured
off. A line from this point, through the center of
the axie at the shoulder, will give the gather. For
the pitch : Measure as before 3§ the size of the
wheel on the side of the axle. Then measure up,
from the bottom of the axle, }§ the size of your
hind boxing at the shoulder and at the point you
bave measured off. At this point measure off,
above the half diameter of your boxing, one
fourth the amount of pitch you want. Thus: If
you want your wheels to stand 4 inches wider at
top than tottom, measure up 1 inch, etc. A line,
from this point through the point at the shoulder
will give the pitch. Then measure from this line,
each way, half the size of your boxes, and your
axle islaid out. To set the skeins, it is only ne-
cessary to square down on the end of the axle
from the lines you have drawn, each way. Then
using their point of intersection asa center,strike
a circle the size of your skein inside, at the front
end, and taper it to that, uniformly from the
shoulder. As a cement to fasten them after they
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are thus fitted, you will ind nothing better than
white lead and linseed oil, made as thick as it can
be applied nicely.

(7T1) E. D. P. says, inreplyto M. J M.’s
question in regard to setting thimble skeins: Draw
a line, A,through the centerof axle ; measure back
from shoulder one half the hight of wheel: then
mark the dish of wheel, B; about the center line

from this mark, draw lice, C, crossing center line
at shoulder, and extend to point of skein, which
will give you center of skein. Half the diameter

of gkein below this line will give side of skein at
butt and point.

(72) J. E. T. says, in answer to the query
as to the side of the largest cube that can be cut
from a ball 12 inches in diameter : It is evident
that the longest possible diagonal of the cube is 12
inches. Now the square of the longest diagonal of
a cube is equal to three times the square of either
side; therefore the square of diagonal=144, which
divided by 3 gives 48. The square root of 48=
6:92824 =side of squaré. [This answer is correct.
A.L F.and J. D. E. have sentsimilar replies. L.
S. W.’s reply, on p. 267,vol. 34, is erroneous.—EDs.]

MINRRALS, ETC.—Specimens have been re-

:sived from the following correspondents,and
xamined, with the results stated :

J. W. F.—It consists principally of salt, with
some blue dye.—T. I. H.—They are rolled frag-
ments of quartz.—I. R.—The principal constitu-
ents are silica, silicate of alumina, and oxide of
iron. A complete analysis would show the presence
of 5or 6 other conttituents. The cost of the an-
alysis would depend upon its completeness. If
you deeire a qualitative analysis, with the total
amounts of solid mineral and oigaunic constitu-
euts, the cost would be $12,and the amount of wa-
ter required will be 1§ gallon ; if a complete quan-
titative analysis, as well, the cost would be $35,
and the amount of water required 2 gallons.—L.
M. N.—It appears to be resin, containing tarry
matters, borax, and parafin —W. M. S8.—Your
boilerscale is not dangerous. It is clay, oxide of
iron, and carbonate of lime.—N. D. 8.—It is de-
compoeed granite. The shining scales are musco-
vite.—J. F. W.—It is aventurine, and a specimen
of itisin every mineral cabinet.—G. B. L, —No.
1 is sulphide of zinc. No. 2 is oxide of iron and
clay.—A.W.D.—No. 1 is sand, clay, and quartz,
of no value. No. 2 is sulphide of zinc.—J. T.—
We find only iron pyrites.—J. 8. W.—1It is cellu-
loid.—8. L. 8.—1It is trap rock, containing a small
percentage of iron. It i8 nut an iron ore.—R.G. 8.
—1It is sulphuret of iron and copper.—C. A. B.—
From its appearance, it would be weli to give it a
practical trial as fire clay. 1t should be profitable.
—L. W. 8.—They are beautiful crystals of selen-
ite, commonly called gypsum or suipbate of lime.
—C. W.—It is principally nitrate of soda, with a
small percentage of chloride of lime and magne-
sia.—H. E. B., of Wilson, N. C.—It is hydrated ses-
quioxide of iron or brown hematite. Itis proba-
bly worth mir ing.—A. B. R., of West Burke, Vt.
They are sulphides of iron and copper.—We have
saveral letters from which the specimens bave es-
caped in course of transit; and we recommend
our correspondents to put each specimen securely
ina box and mark it with the name and address of
the applicant.

J. L. asks: What is the process employed
in making photographic tin types?—A.P.B.asks:
Howis mica split ?—C. A. K. asks: How can I
find the area enclesed between the arc and the ra-
dius vectors of an ellipse (said radii being drawn
from one of the foci), if the semi-axis major, the
angle subtended by the radii, and the eccentricity
of the ellipse are given ?—J. T. asks: Can any one
oblige me by describing the photo-engraving
process and the photo-lithographic process ?

COMMUNICATIONS RECEIVED.

The Editor of the BCIENTIFIC AMERICAN acC=
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjeocts :

On a New Hydrometer. By H. W.

On a Pendulum in a Mine. By J. M. H.

On the Glacial Epochs. By J. H.

Also inquiries and answers from the following:
C.J. R.—G. A.P.—J. T. H—N. R.—E. A, D.P.—
J.D.E.~N.M. W.—J.W.8.—C.C.L.

HINTS TO OORRESPONDENTS.

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

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, etc., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket,
as it would flll 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 inquiries analogous to the following
are sent : “ Who makes lamp chimneys of tem-
pered glass? Who sells drawing instruments ?
‘Who sells an engine worked by ignited petroleum?
Who makes the best lenses for photographic por-
traiture? Why do not dealers in photographic
chemicalsadvertise in the SCIENTIFIC A MERICAN ?”’
All such personal inquiries are printed, as will be
observed, in the column of “ Business and Person-
al,” which is specially set apart for that purpoee,
subject to the charge mentioned at the head of
that oolumn. Almost any dedired information can
in this way be exreditiously obtained.
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[OFFICIAL ] Harness crupper, A. H. Ordway . 175,623 | Trunk and valise, T. Hanna.. .. 175,551 EVERSIBLE
* Harness pad, G. W. Vosburgh 175,791 | Truss pad, C. L. Warner.... .. 175,795
Harvesters, W. R. Baker.. . 175,515, 175,586 | Tube skelps, bending, 8. P M. Tasker .. 175,780 HOISTING BNGINE
I N DEX OF I"VENT'ONS Harvester, J. H. EIWArd.......ccev vevnnnes « eeen 175,681 | Type writer, E. A. Calahan......... . 175,661 FOR ALL PURPOSES.
FOB WHICH Harvester, bean, I Bentley. . 195,645 | Type-writing machine, B Arnold.. s ('fff)l};i'cln ’deﬂ,”}?fé"(‘;’oeﬂf& xyem-gti NY
Letters Patent ofthe United States were | Harvester binder platform, C. L. Trnvla ... 175,786 } Vault cover, J. J Mecklenberg. .. 175, 7%
Granted 1in the Week Endin Harvester, corn, T. D. McCormick.. . 175,616 | Vegetable cntter, M. Gillesple.... .... . 175,689 M. MAYO’S PATENT BOLT CUTTER.
. € Harvester rake, O. Dorsey......... ... 175,677 | Vegetable cutter, Rentschler & Keck... . 175,756 de.:-onge%l:ldfgr?gig%?:ro{}x%‘gﬁg?%}lpgon made to or-
Apl‘ll 4, 1876. Harvester rake, P. F. Hodges.. . 175,705 | Vehicle wheel, H. F. Porter.......  ..ccceu oe. 175,748 4
AND EACH BEARING THAT DATE. Harvester rake, C. D. Young. . 175,684 | Ventllating bufldings, etc., J. S. Linsley. ....... 175,719 OHUSE‘HOLD ORNAME(NITS'MBY 1(}eori"ge nhld
Tuose marked (r) are reissued patents.] Hay carrier, L. W. Noyes.. . 175,736 { Wagonbrake, L. B. Welch.... ...cccoeuueen . 175,799 Opkins aper containing directions for the
_ Hay loader, 'W T HICKS..nnn T 175.559 | Water closet valve, Haviland & Morrison. . 175.558 easy mnnufncmre oPu great variety of beautiful objects

A.campilpte copy of any patent in the annexed list,
~luding botlr-the specification and drawings, will be
furnished from this office for one dollar. In ordering,
please state the number and date of the patent desired
and remit to Munn & Co., 837 Park Row, New York city.

Alarm, burglar. W. Boyd
Alarm, burglar, E. Linnard .
Bale fastenings, wire, E. S. Lenox (r) ...

Bale tie, A. Kilmer
Bale tie, R. C. Ludlow..
Bale tie, B. A. Ramsey..
Balloots, propelling, D. H Carl
Barn and stable floor scraper, A. H. 1siam,
Barrel head, C. H. Voute
Bee hive, E. Armstrong .
Bell, Hilland Wing..........
Bell hanging, H. Fisher

... 175,59

. 175,612
7,0, 17.027
. 175,711
175,720
175,752
115,662
175,610
175,790
175,541
175,605
175600

Billiard table, H. W. Collender 175,666
Bird cage, Peters and Giinther. 175,746
Bird house, J. J. Hillman.... . 175,606

Blackboard, H. Zollinger.. 175,635
Blind, venetisn, P. Huhn . . 175,563
Blind. venetian, Widemann nnd ]Ieim . 175,803
Boller, rotary steam, C. W Plerce.. . 175,624
Book binding, A. and H. M. Hoyt. ... 175,907
Book binding, J. K. Park . 175,740

Boots. inserting screws in, L. Goddu (r)
Bottle stopper, Rich and Sawyer .......
Bottles, shaping necks of, J. L. Stewart..
Brick machine,N. J. Wolfe .
Brickyard plant, J. L. Irby.....
Brush, paint, E. P. Mackintosh
Bucket,slop,B. P. Walker..... ...
Buttons, clasp for-aspralon, J H Anderson

. 7.083
. 175,759
. 115,771
.. 175,808
... 175,709

. 175,615
. 115,793
. 175,637

Calves, weaning bit for, §afley ard Loupee....... 175,640
Can, ofl, J. 8. Fleld... (............. ceee oo .. 175,684
Can, straining milk, A P. Knapp .. .. 175,712
Candles, etc., polishing, C. F. Hall . 175,696

Cane juice, chute for straining, F. Rsndon (r)... 7,039

Cane juice, treating. F. Randon (r) .............. 7,088
Car axle boxes, packing for,C. T. Plerson... . 175,625
Car axle lubricator, P. Sweeney.........cce..v e 175,779
Car coupling, D. T. and C. F. Gilllam............. 175,690
Car coupling. Morgan and Gerry... . . .. 175,618
Car starter, B. Sanford ..........

Car, stock, J. R. McPherson (r)........c.cceevvennes

Car, stock, K. Knott.... ........

Car unloader, grain, M W Bosworth

Car ventilation, C. G. Lea....... .

Cars, pinch bar for moving, H. B. Duncan
Cars, smoke preventive for rallway, C G.Lea...
Carriage and wagon step, J. F. S8tudebaker.
Carriage tops,bow socket for, C. Hotz . 175,561
Carriages, preparing woodwork of, P. O’Brien.. 175,621
Cartridge loading, C. Green...... .o. 175,603
Casting mold boards, J. Oliver.. ... 175,622
Chair seat, C. Brown............... .. 175,657
Chandelier, coal ofl, J. Shriver... .. .. 175,770
Chandelier, drop light, G. Laesker .o 175,611
Cheese curd drainer.J. Wilder.... . 175,804

175,569
L 1T5.738

Chisel, masonry, A. X. Crump..... 175,672
Chloride of ammonium, compressed, . 175,583
Cigar mold, F. C. Miller ........... 175,578
Glevis,elastic, T. N. Machin ... 175,572
Coffee mill, O. J. Range............ . 175,758

Coffins, manufacture of, L. de Lill.. . 175,593

Coke, making,Penrose and Richards.. 175,744
Collar, Mitchell and Saunders we 175,574
Cooking vessel, J. B Jones. 113,70
Cornmarker, F. B. Kendall.. . 175,565

Corset spring, C. Judson (I} ......cco.eeee euenne 7,034
Counter and weiteakivin~ machlne. J ‘W. Fifield 175,598
Cradle. crib, F. L. PgelP8..c ceoiviiniiiiiinnninns 175,747
Cultivator, J. A. Adums ... 175,636
Cultivater, Lynch and Wright.. . 175,721

Dental engine attachment, E. T. Starr
Dental rubber dam. H. C. Howells......
Diamond-cutting machine, C. M. Field.
Digger,postholeand well, I. M. Perry....
Digger, potato, J. R. Hopper.... ....... cocevvnes
Ditching machine, H. Gonellaz
Dredging apparatus, W. H. Newton

. 175,626
. 175,706
. 135,815
175,745
175,607
. 175,692
175,575

Elevator, W. Warner........  ..ccceeeeieninnnnnnns 175,582
Elevator hoisting machine, V. W. Maason. 175,752
Elevator, hydraulic, C. W. Baldwin (r)........... 7,032

Klevator tower, L. B, Sawyer
Engine, caloric, F. Bill
Engine, steam and gas, J. Brady.....
Eaglue, traction, G. W. Fitts
Equalizer, draft, A. O. Rowley .
Equalizer, spring, W. H. Elliott.
Exercising apparatus, A. Wahl...
Explosive compound, gelatinated, A. Nobel
Fare register, E. Krauss...........
Faucet, bung-boring, Youung et al...
Fence, barbed wire, M. W. Colwell.
Fence, portable. B. F. Wilson..
Fence post, J. B. Sickler....

. 175,71

Fence wire, barbed, M. Kelly (r). . 7,08, 17,036
Fender, fire place, H. O, Wesson.. . . 175,800
Fiiter, E. C. HoughtonN.i..ccoevivvees vevveennns 175,608
Fire srms. butt plate for, J. F. Long.............. 175,613
Fire extinguisher, J. B. Vandyne .

Flat iron polisher, etc., G. W. Billings
Flue cleaner, A. Schulte
Flue cutter, W. H. Forker..
Fog signal. P. E. Collins
Fuel, artificial, Berghausen et at
Furnace, hot air, P. B. Clark.....

Furnace, tire-heating, N. Crank.

Gage, speed, C. J. H. Woodbury..
Gas generator and carbureter, C. A. White.

175,628

.. 175,611
.. 175,809
. 175,801

Gas, makivg, F. H. Efchbaum (r) .04
Gate, tilting, W. J. Turner.... ....... ....... . . 115,187
Generator, sectional steam, Babcock & Wilcox.. 115,648

Glassware, hinge for securinglids to, H. Wright. 175,810
Governingdevice, J. D. Reiff. .. 175,155
Grain binder, J. Edgar.... . 175,679
Grainbinder, J. H. GordoL 175,536
Grain binders, E. M. Thompson. 175,781, 175,782, 175,783

Grain binder, C. L. Travis 175,785
Graln cleaner, G. E. Palmer........ . ceeene.. 175,789
Grindstone journal and hanger, S. L. Bignall.... 175,647
Guu #ight, A. G. Haskell ......... . . .. 175,702
Halter, rope, W. M. Shinnick....... ceesee 175,769

Ham, preparing, A. B. Richardson. ...

175,757
Hame fastener, M. T. Burke

175,591

Hedge trimmer, 8. B. Turner (r)

Hog-scraping machine, N. Silverthorne.

Horses, breeching for, C. T.Clevela
Horseshoe, Lathrop & Allen

INluminating and heating, E. Underwood, Sr
Ceereeeieeeeens 175,675

Indexing roller, Dirhold et al....
Indicator.revolution, A. Barlow..

Indicator, street and station, G. C. Kniffin ......
Insect-destroying composition, G. W. Powell....

Insulating and finishing wires,Reed
Iron, making, B. Parker.............
Ironing hoard bracket, C. O. Stone
Jack, wagon, J. D. Morgan. .. ..

Kettles in archee, cleaning, J. Salmon.

Kiln, brick, A. Morand...............

Koumiss, preparation of, R. Rohland.

Ladie, H. Fisher
Lamps, C. Newman (r)

............. 7,041
.l 195772
... 175,665

. 175,568
... 175,788

nd

............... 175,549
. 175,118
175,749

7,040
175,741
... 175,580
.. 175,730
... 175,763

. 175,729

& Fhllips (r)

Lamp, H. Roeber............. civviieeiiiiinnnnes

Lantern. signal, F. A. 8chule..... svese sisesy eeee. 175,627
Lathe for irregular surfaces, C. H. Schmlnke . 175,766
Logging dog, 0. H. 8Smith ............ ...... 175,629
Looms, stop motion fork for, C. H. Worthen . 175,638
Lubricator, F. Lunkenheimer................. ... 175,550
Mafil bag her, A. F. Cachcleux.. ... 175,660
Measuring wheel, T. R. Way .... .. veo 198,797
Metal-sawing machine, J. 8. Sesman.. . 175,768

Metals, oxidizing, Harrison & Wilson.

Meter, water, J. B. Button
Mill, fulling, J. M. Baldwin
Miil, grinding, O. B. Blakeslee.
Mill, smut, P. Van Gelder......
Millstone-dressing apparatus, J. C.
Molasses jug, H. Wright........

Motion, converting, C. E. Willis....

Music rack, Bissell and Brace....
Necktie shield, J. M. Hubbs.
Paint, D. R. Averill (r)
Paint, J. Fetzer....
Pantaloons, Myers & White.........
Paper bag machine, J. S. Ostrander
Paper box, H. 8. Munson
Paper feeder, pneumatic, J. T. Asnl
Passenger register and recorder. F.
Pen holder, etc., Reckendorf & Pall
Pencil, adding, Smith & Potts....
Pianoforte bridge, J. Zech..........

Pipes, smoothing iron, F. Wistar....

Plaiting machine, J. G. Mairs.......

Planing machine, Doane & Bugbee....

Planter and cultivator, T. W. Page
Planter, corn, A. N. Newton

. 175,701
... 175,659
... 135,641

.. 175,652
......... 115,632
Kepler...... 175,566
ceeeens oo 175,811
175,805
175,651
. 175,708

7,081
175,663
ceeees. 175,783

.............. 175,576

175,712
ey. 175,688
W. Brooks.. 175,656

eske . 175,154
. 195,175
.. 175,818

. 175,007
. 175,571
. 175,676
. 1,020
. 175,627

).

Plumes, making, A. A. Freeman . 175,687
Pneumatic signal, W. E. Prall.... .. . 175,750
Pocket book, A. M. Levino.. . . 175,118
Press, cheese, E. Cooper.... 175,668
Press or hay packer, baling, T. J. Corning . 175,553
Printing fabrics, machine for, O. Currier. . 175,554

Projectile, R. P. Parrott.............
Pump, 4. K J. Foster..
Pump bucket, chain, E. Hoyt (r)
Pump bucket, chain, S. C. Hamlin.
Pump, force, R. Bean
Pump, pneumatic pressure, ).
Pumps for wells, etc., J. W, uull..

Purifier, middlings, J. Affleck (r)....

Railway frog, Cookson & McTighe
Railway rail joint, G. W. Moulton

Rallway signal, J. W. Hawley........
‘Raflway switch, C. Harrefl..........

Rake and gatherer, hay, J. R. Padd:
Refrigerator, G. Brown ...

Refn holder. J. Meek

Ring, card-suspending G. W . McGil
Rivers, jetty for, kmerson & Doyle..

Rolls, stand for dandy, A. Mc Uermld.

Roof. wooden, J. C. Wands
Sap collector, A. Pudigon........
Sash balance clamp.R. J. Echwab.

3atchel handle tip, G. O. Monroe....
Saw gumming machine, R. Densmore....

Saw set, A. Morgan............... ..

Sawing machine, metal, J. 8. Seaman....
£cale beam, weighing, T. Fairbanks.

Scales, weighing, T. Fairbanks..
Scholar’s companion. C. P. Ellfs
Scraper, box. Richards & Traut..

. 175,742
. 175,686
7,025
. 135,697
. . 175,558
. 175,609
. 175,564
7,028
. 175,552
. 175,619
175,708
. 175,699
. 175,188
. 175,658
. 175,726
. 175128
. 175,682
. 175,724
175,796
175,751
. 175,767
175,721
175 504
11,67
. 175,768
. 175,597
175,566
. 175.680
. 135.758

ack.
l

Screw-cutting die, E. A. Stimson.. . 17,599
screw thread, C. F. Hovey............. . 175,562
Sea sounding and alarm F. X. Wagcer, . 175,742
Seal, metallic, A. Friedrick............ .. 175,555
Seed dropper, S. B, Davis.... . . 175,678

Seeder and cuitivator tooth, R. F. Bllnnga

Separ - tor, grain, Hsrringrton & Clin
Sewipg machine.J. L. Follett,.......
Sewing machine, button, J. W. Frie

Sewing machine caster, J. H. Strong, .

Shaftcoupling,S M. Guss....
Shawl strap handle, R. Sims.
Sheetmetal die, £. W. Bifss...
Sheet metul, shearing, J. J. Lucas

Shingle machine, H. F. & J. D. Snyder.

Shutter stop and fastener, F. M. Bo
ghutter worker, H. C. Hart....... .
8ign, J. C. Hamm .

Skirt protector, T. D. Day.
Soap, W. Thomson......
Soldering tool, A. Goetze..

Sparkarrester, heater, etc., Hawkesworth et al...
Spindle step lutricator, H. Whorwell..
Sponge cup, W. R. Gratz............ .

175,649

175,700
.. 175,602
. 175,088
175,630
175,695
175,773
175,653
.. 175,614
.. 175,578
.. 175,654
. 175,604

ton.

yce...

175,704
... 175,802
. 175,694

Springs, winding spiral, G. D. Bancroft.... . 175,587
Stave jointing machine, Cornish & Hunt 175,669
Stones from, clay, separating. Siehmon & Rest... 175,774
Stove, cooking, J. R.Sprague.......ccccevvvvvenenes 175,776
Stove pipe. C. Hoeller...... ceerecsennnes . .. 175,500
Stove pipe damper, Barnum & Wlslmrt 175,642

Stove pipedamper, J. Carter. ..
Stove, reservoir cooking, A. Bickel

Sulphuric acid package, W. H. Nichols.

Switch signal. T. W. Peoples
Table and automatic fan,woiting,C.
Tassel, T. B. Ollis................

‘kelegraph wire, T. Gordon.........

Tenoning machine, H. Thompson.
Tooth pick, W. W. Wallace.
Top, flying, J. G. Moulton...
Track clearer, Bentley & Estep. cene
Track clearer, Lathrop & Johnsqn

D. Batchelor 175,648

175,787

Wa'er closet valve. G. R. Moore..
Wheelbarrow, C. W. Rose...
Whip ferrule. D.
Windlass operating,.J H. Weaver.
‘Winamill, Cramton & Corfell......
‘Windmill, J. Zimmerman..
‘Wringer, R. Krause
Yarns. drying sized, A. T. Becker

. 195,78
135,761
175,639

. 175,798

. 175,670

. 175,814

175,567

175,644

DESIGNS PATENTED.
9,1i5.—CARPETS.—J. H. Bromley, Philadelphia, Pa.
9,196.—BuTTONS8.—N. H. Furness ¢t al.. Tarrytown,N. Y,
9,177.—ORGAN CasE.—J. R. Lomas, New Haven, Conn.
9,178.—BADGE.—J. D. Lyon, Grand Rapids, Mich.

9,179 —GLASSWARE —7T. C. Pears. Pittsburgh, Pa.
Y,180.—CARRIAGE OFFSETS, RTC.—G. Smith, Plantsville,
Conn.
9,181.—FABRICs.—E. R. Warrington, Philadelphia, Pa.
9,162.—P1CTURE FRAME.—W. Allen e¢ al., Detroit, Mich.
9,183, 9,184.—TYPESs.—H. Brehmer, Stapleton, N. Y.
9,185109,187.—TyrPes.—D. W. Bruce, New York ci y.
9.183.—STATUETTE.—R. Christesen,West Meriden.Conn.
9,189.—COFFEE MILL CoveErs.—P. Cinquini, Meriden,
Conn.
9,190.—EMBROIDERY .—E. Crisand, New Baven, Conn.
9,191.—BANNER.—E. L. Fenimore,Philadelphia, Pa.etal,
9.192 t0 9,194.—CARPETS.—A. Heald, Philadelphia, Pa.
9,195, 9,196.—TyYpPEs.—J . Herrier, New York city.
9,197.—TYPE.—H. Ihlenburg, Phlladelphia, Pa.
9.198.—TYPES.—W. W. Jackson, Philadelphia, Pa.
9,199.—BEER MuGg.—W C. King, Pittsburgh, Pa.
9,200.—SHAWL FaBRICS.—C. H. Landenberger, Philadel-
phia, Pa.
9,201.—TyPEs.—A. Little, New York city.
9,202.—CARPETS.—T. J. Stearns, Boston, Mass.
9,203.—CARD MOUNT.—N. Weston, San Francisco, Cal.
[A copy of any one of the above patents may be had
byremitting one dollarto MUNN & Co., 37 Park Row,
New York city.)

SCHEDULE OF PATENT FEES,
On each Caveat..
Oneach Trade mark
On filing each application for a Pazent (1'1 years).
On {ssuing each original Patent........
On appeal to Examiners-in-Chief..
On appeal to Commissioner of Pateats.
On application for Reissue.........
On flling a Disclaimer............
On an application for Design (8) years) ....... 810
On application for Design (7 years)... ..............815
On appllcltlon for Design (14 years)........... ..830

S.ﬁmtimxmts

Back Page ====wu= $1,00 aline.
Inside Page =«««= 75centsaline.

Engravingsmay head advertisernents at the same rate
per line, by measurement, as the letter press, Adver-
ti t8 must be 7 d at publication ofice as
early as Friday morning to appear in next isue.

torthe adornment of the parlor and the home, of wood,
but finished in imitation of bronze ware, including vases,
urns, medallions, card recejvers, brackecs match sa es.
icture frames, and hundreds of other articles. With &
llnstrations. Price 10 cents Contained in SCIENTIFIC
AMERICAN SUPPLEMENT No. 1. To be had at this
office and of all News Agents
all styles

Brainard Milling Machines 24 s

8§ Send for circulars B. M. M. CO., 131 Milk 8t.,
Boston,

ITHERBY, RUGG & RICHARDSON, Man-
ufacturers of Woodworth Planing, Tongueing,
and Grooving Machines, Daniel’'s Planers ichardson
Patent Imgroved Tenon Machines, Mortising, Monld-
llﬁ and Re-8aw Machines, and Wood-Workin, EM
nery fenemlly, 26 Salisbury Street, Worcenter a8s.
(Shop formerly occupied by R. BAIL &
L. B. WITHEBBY. @. J. BUGG. 8. M. xlmn)sou

and l\!crphme nabit abeolutely and
specdily cured. Painless : ublicitY

Sendl!am forparticulars. lgr
ashington &t., Chicago, IlL

STEAM ENGINES FOR SALE.

1 offerthe following very superior Toid & Rafferty En-
nesfor sale ntsfrently reduced prices, if disposed o! be-
ore the 18t of May to save removal, viz.: One 18x36, one
14x18 (sawmill), one 12x24. one 11x24, one 10x24, one szo
one 7x16. one 5x10 on legs, one 8x12, portable one 8:16.

Mass,

specificationsand estimates for all Kinds of rope and bag-
ging machinery. Send for descrl’Fuve circular and price.
ddress O0DD.
10 Barclay 8t., New York, or Paterson. N. J
Corrugated Iron
fron Bulldlngs Roou.
Shutters, Doors, etc.
MoOSELY IRON BRIDGE
AXND ROOF COMPANY,
Office, 5 Dey Street,
New York.
¢ Send for circulars.

GEO W READ & CO.,

STEAM BAND SAW
AND VENEER-CUTTING MILL,
186 to 200 LEWIS 8T., foot 5th & 6th Sts., E. R., N.Y
Always on hand, FULL 8TOCK of SEASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS,
The LARGEST STOCK! The GREATEST
VARIETY ! The IL.owest Prices!

g‘ Enclose Stamp for Catalogue and Price-List.
rders by mall promptly and faithfully executed.

DIRECTORY.
GAUTION

The Public are hereby cautloned against purchasing
any Business Directory represented to be 1-sued by this
Compan&rnomm TP TO IMITATE

ON’S8 BUSINESS DIRECTORY,
and not bearmg our Im%rlnt on the 'lmeane
S8 DIREC TURY
is not lsaued tm about 18t May, in order to include all
Business Removals.
THE TROW CITY DIRECTORY COMPANY,
11 University Place, New York.

USINESS AND TELEGRAPH COL!EGE, SANDUSKY, O.
est Terms and Inducements. Send Stamp.

Brass Groods.

Having bought the ** DETROIT NOVELTY WORKS,"’
we are desirous of renting for a term of years the Bmss
shops therein. consisting of MOULDING ROOM 35x48
feet. with 8 melting furnaces and large core oven—FIN-
ISHING ROOM 38x85 feet, with 11 Jathes and all appli-
ances for finishing ods in the best manner. Any re-

qeired power can pplied. Everything 18 in good
order. and ready for immed ate work; both rooms heated

steam. To the right parties, we will sell the PAT-
T¥<:RNS of a full line of steam, gas, and water goods at
a low price, with ample time.

For an enterprleln% man or men, this is a
tunity for engaging in a paving Business,
is unexcelled as 8 distributing point;
abundant We are now operatin
mnchlne sho 80 that a full line o

be made on the premises. Apply

DETROIT IRON AND BRASS M'F'G CO.,
Detroit, Mich,

A MONTR--Agents wantea every-
'where. Business honorable and first
clus Particulars sent free. Address

J. WORTH & CO.. §t. Louis.Mo.

nd oppor-
he locality
labor cheap ana
our Iron foundry and
Cast Iron fittings can

THAE IMPROVED

NIAGARA STEAM PUMP,

93 to 97 Pearl St.. Brookiyn, V. Y
Agency,A . Alier,! 95 Liberty st,N. Y.
Norman Hubbard,

BSOLR MAXUFACTURER,
ERGINES AND BOILERS,

Pulleys, Skafting and Hangers
Machinery.

a Speciaity.
OTI®
OTIS, BROS. & 00.,

SAYETY HOISTING
N0. 348 BROADWAY. NEW YORK.

The HOADLEY
PORTABLE STEAM ENGINE.

(el A

THE J.C.HOADLEY CO. LAWRENCE.MASS.

Male or female, Send your ad-
dress and get something that will bring
you in_ honorably over $150 a month

sure. Ibve 1718 Gre
wich sm%er, New§¢')J t“.' Groens

© 1876 SCIENTIFIC AMERICAN, INC.

PRACTICAL TREATISE ON ROADS,

STREETS, andPAVEMEWl‘s By Q. A. Gillmore,

M.. Lieut.-Col. U. Corps of Engineers, Brevet

General U. 8. Army. Wlth 70 illustrations. 12mo.,
cloth. $2.00.

D. VAN NOSTRAND, PUBLISHER,
23 Murray St. and 27 Warren 8t., New York.
*.* Copies sent free by malfl on receipc of pﬂce

P.P.P. MAGIC ENLFE. Entirely new. nti
Wnnned Poatpald 30c. City Novelty Co., But!rnlo,g‘:3

BIG PAY to sell our RUBBER PRINTING STAMPS,—
Terms free. TAYLOR & HARPER, Cleveland, O.

ANTED—To gain all tne information pos-
sible renrdlns Kiln or Steam Drying Lumber,
and to communicate with parties dealing in or manufac-
turing apparatus for that purpose.
WILLIAM L PETERS, Dallas, Tex

SCOROLL SAWERS

My list of Datterns (1 to 225). va'ue $18, sent on receipt
of $5. RUSSELL, Strattord Conn.

ANTED—At low prices, good small 2d hand

lron Planers, Lathes, Drill Presses, avd other
Machine Tools. Send particularsto J. & H. KELSEY,
186 Kentucky Avenue, Indianapolis, Indiana.

Z.ero
Refrigerator,

With COOLER.

BEST FOOD AND ICE-
KEEPER.
§#¥ Send for Book.

A M. LESLEY,
2% West 23d 8t.,NewYork

Music--Music--Music!
Organs and Planos lead the volce ASTRAY, deform
EVERY melody, and RUIN true barmony! See emfnent
Instructor: perfertremedy: unerring Tuning: and Play-
ing CORRECTLY without sharp or flat. Sent for 35
cents, by CORNELL, Box 504, Cbicago, Ill.

E.GOULD’'S SHAPER

BEST IN MARKET. NEWARK,N.J.

ESSONS IN MECHANICAL DRAWING.—

By Professor C. W. MacCord. This excellent se-

ries of Inftructions in Drawl 1115’ glven regularly in the
SCIENT FIC AMERICAN SU NT, {8 accompa-
nied by carefully pre, ared examples for pracmce with
directions, all of situple and plain character, intended to
enable any person, oun or old. skilled or unskilled, to
acquire the art of ng. No expensive instruments
are involved. Any person with slate or paper may rapidly
learn. The series will embod; tke most abundant {llus-
trations for all descriptions o dnwlng. and will form

tMmoa oaluable reauae ugxm the subject ever published,
as well as i E ries begins with No. 1 of
SCIENTIFIC AM RICAN SUPPLEMENT. These In-

m'uctlons will be worth to the possessor far mure than
¢ yearly cost of the paper, which is only $5. The series
wm be {llustrated by probawi' Dot less than 500 special
engravings; added 1 be the many plates and
engravings of the nnest exsmples of machinery and en-
gineerin, &vorks conmlned m the regular issues of the
SUPPL. ear’s numbers of the Supple-
ment will, it is expecbe contain not less than 2,000 en-
avIngs, ’and a vast amount of reading and useful scien-
ific ln!omatlon. Bubscrlptlon $5 3 year. Addrees
MUNN & CO., 37 Park Row, New York. Singie copies
10 coigu To be hld of all News Agents throughout the
wor]
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]
Now Ready, New Revised Editions,

Catalogue of PRACTICAL AND SCIENTIFIC BOOKS
published by Henry Carey Baird & Co. 8vo., 96 pages.

Catalogue of a choice collection of PRACTICAL,
SOIENTIFIC, and EcoNoMIc BOOKs. 4to.

List of Books on STEAM AND THE STEAM ENGINE,
MECHANICS, MACHINERY, and ENGINEZRING. 4to.

List of Important Books on METALLURGY, ME-
TALS. STRENGTH OF MATERIALS, UHEMICAL ANALYSIS,
ASSAYING. etc. 4to.

A Catalogue of Bookson DYEING, CALICO PRINT-
1NXG, COTTON and WOOLEN MANUFACTURE. 4L0.

List of Books and Pamphlets on the CURRENCY,
the FINANOES, PoLITTICAL ECONOM T, and EINDRED SUB-
JEOTS. dto.

¥~ Any or all of the above valuable Catalogues will
pbesent by malil gratis, and free of postage, on applica-
tion.

¥ We are now receiving and keeping in stock the
most import nt ENGLISH AND AMERICAN SCIENTIFIC
Booxs as they are published, and are prepared to furnish
them or to give tnformation in regard to all Americsn
and Forelgn publications in this department of litera-

ture.
HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS,
810 WALNUT STREET. Philadelphia.

MANUFACTURING BUSINESS.—Power Machinery,
AVL and Moulds for Cement Drain Pipe. Begin now.
J. W. STOCKWELL & CO., Portlana, Me.

WHIPPLE’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Falr
for 1874. The Judges say: * We consider this method of
tastening DOOR KNOBS a great improvement ever any-
thing yet invented for the purpose, as it obviates the use
of sidée screws and washers, and can be regulated to suit
eny thickness of Doors.'’ Send for Circular.
THE. PARKER & WHIPPLE COMIANY,
West Meriden, Conn., or 97 Champers 8t.. N. ¥

ERIG] BN VAT ORS.

VOLNEY W.MASON &CG0.PROV.R.I.

Stone Channeling
OR

Quarrying Machine,

S Or =

WARDWELL PATENT,

FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER CO., RUTLAND, VT,
SBOLE PROPRIETORS AND MANUFACTURERS.

THE T
GOLD PENS

Are manufactured by JOHN HOLLAND, No. 19 West Fourth

Sweep, 8 10 12 14 16 .}
Price, $1.25 1.501.75 2.00 2.25

8t., Cincinnati. By a patent process he alloys pure gold so as
t0 make it as elastic as Damascus Steel. rices as low as
the old style. Bend for illustrated price list.
o Prize Picturesent free! An
The TOLL GATE! ingenious gem! §0 objects te
find! Address with stamo .K. C. ABREY. Buffalo, N Y.
A WEEK to Agents, Old & Young, Male & Fe-
male.{n their iooality, Terms & OUTFIT FKER.
Address P 0. VICKERY & CO.. Augusta, Me,
Y .
PABR'S Damascus Spring Steel Self-Adjusting
) Bracket and Fret
Saw.
With each frame is mcluded 12 Profit & Pleasare !
Inimitable and original fret oI\ WORKSIHOP
scroll patterns, 8 bracket s Y, COMPLETE
“For - - $125
blades, 1 sheet impression lpaper.l bradawl,with
full instructions. = By mail, prepaid, on receipt

of price named. 100 scrollwork designs free, on
" receipt of stamp. GEO. PARR, Buflalo, N. 1.

QN THE CAUSES OF KNOCKING IN HIGH
n

PRESSURE ENGINES. By Joshua Rose. W'th
NIne Engravings. A v-luable practical treatise Price
20 cents. Contained in Nos. 1 and 2 of “Scientific Ame-
rican Supplement,’’ to be had at this office. and of all
news agents.

AThis

A. SMITH & CO., Agents, Palattne, II1.

OME-MADE TELESCOPES.—Directions for
their construetion, with engravings showing the
roper arrangement of lenses and tubes. By Prof Van
er Weyde. Price 10 cts. Contained Irn No.1 of Screxn-
TIFIO AMERIOAN SUPPLEMENT, to be had at this office,
and of all news agents.

SHAFTS PULLEYSHANGERS
COUPLINGS ETC.

In Stock, and for Sale by
WILLIAM SELLERS & CO.,
Philadelphia, and 79 Liberty St., New York.
Price 11sts and pamhle:s on_application. !

MUSI'ACHE producedbythe use

WOODWORTH BURFACE PLANERS $125. Planurs
an _d Matchers, $350. 8.C. HILLS, 51 Courtland
street, New York.

ﬂ[‘ﬂw?u(

~-BOILE
SN ¢ 7 ﬁ;;T CO'

- COPE g ma XWELLMFC.

5y HAMINTON.OHIO.

F. BLAISDELL & CO.

Worcester, Mass.,

Manutacturers of the Blaisdell Patent Upright Drills and
other first-class Machinist’'s Toois.

TRADE ENGINE

lﬂnolnelegn in h?perat]lollil—hl"erlec
workmanship—al
of Cast Steei. niitindt

Every Engine indicated, and
valve corrected to five the high-
est attainable results.

Warranted superior to any
semi - portable ngine 1in the
market.

Send for Price List and Cfr-
cular. .

8 HERRMAN' & HERCHEL
E BODF M’Fq. Co.,
Dayton, Ohio

samples worth §1

per day at home.

free. STINsON & Co. Portland, Me.

$5 to $2

— FREE TIGKET |
To Philadelphia 3= BETVRN:

good forall sum=
mer, From any point in U. 8. east of Utah,

AGENTS .ceteiooonieni Grosan
VassIng

dress: THE ILLUSTRATED WEEKLY,
No. 11 Dey St., New York.

Dinexican,

Plan.lng & Matching,
Moulding, Re-rawing and Tenoning Machines. 8croll

8aws and General Wood- Working Machinery.
JOHN B. SCHENCK'8 S(lNS;Msnteawa.n N. Y.
Qona v Catalnome 118 Uiberty Bt..N. V. city.

TT\HE CENTENNIAL INTERNATIONAL EX-

HIBITION OF 1876.—The fuli History and Progress
of the Exhibition, maps of the grounds. engravings of
the bulldings, news and accounts of al) the most notable
objects. are gi ‘en weekly in the SCIENTIFIC AMERI-
CAN SUPPLEMENT. Terms. &5 for the year: single eo-
pies 10cts To be had at this office,and of all newe agents.
All the back numbers. from the commencement on Jan-
uary 1, 1876,can be had. Those who desire to pos<ess a
complete and splendid Illustrated Kecord of the Centen-
nial Exnosition, should have the SCIENTIFIC AMKRI-
CAN SUPPLEMENT.

PATENT

‘OLD ROLLED
"SHAFTING.

Thefact that this shafting has 75 per cent greater
strength, a finer finish, and 18 truer to gage, than an

other in use.renders it undoubtedly the most economical.
‘We are also the sole manufacturers of the CELEBRATED
CoLLINS' PAT. COUPLING, and fu nish Pulleys,Hangers,
etc., of the most approved utﬁ%. Price 118t mailed on

appilcation to JONES & LAUGHLINS,
Try Street. 2nd and Srd Avenues, Pittsburgh, Pa.

190 8. Canal Btreet, Chicago, I11.

B Stocks of this 8hafting in store and for sale by

F DANA FITZ, Boston, Mass.
GFEO. PLACE & CO., 121 Chambers 'St.. N.Y.

11 'CE & WHALING. Milwankee. Wis.

ACUINERY OF IMPROVED STYLES FOR
making SHINGLES. HEADING, and STAVES;
al80 GAUGE LATHES for TURNING HANDLES. Sole
makers of Law’s Pat. Shlngle and Heading SawlnﬁMa«
chine. Address TREVOR & CO., Lockport, N. Y.

G_ A HOW MADE IN

10 HOURS trom
Cider, Wine, Molasses or Sorghum, without using drugs.
Address F. 1. SAGE, Springfield, Mass. Name Paper.

BLAKE'S PATENT
Stone and Ore Breaker

Crushes al: hard and brittle substances to

any required size. Also, any kind of

TONE for RoADs and for CONCRETE, &C.
dress BLAKE CRUSHER CO.,

New Haven, Conn.

Wall St. Caricatures.

A NEW BOOK. 48 PAGES, containing 14 engraved
Jlustrations, WITH INFORMATION FOR STOCK SPECULA-
TORS. Price, cloth covers, 10 cents; paper covers, free
by matl. TUMBRIDGE & CO., Bankers and Brokers,
2 Wall Street, New York.

" Water Elevators.

WM. E. HALE & go‘,
107 Lake St., Chicago. 56 Park Place, New York.

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS.—Buerk’s Watchman’s
me Detector, capable of accurately controlling the
motion of a watchman or patrolman at the different sta-
tions of his beat. Send for circular.
[N RK, P. 0. Box 979, Boston, Mass.
N. ﬁ.— 'he suit against Imhaeuser d Co., of New York
was decided in my favor, June 10, 1874, Proceedinges
have been commenced udnu; Imhaeuser & Co. for sell-
(ng, contrary to the order of the Court, and especially the
clock with a series of sp! in the cover, and marker
Pat’d Oct. 20, "14. Persons using these, or any othe:
c'lock‘lo l{:frlndnl on my Patent. be dealt with accer
‘ng aw.

FOOT LATHES ;> ..
8end for Circulars to - H. L. 8HLPARD,

602 W. 5th St., Cincinnat{, O.

RIDGE‘S FOOD FOR INFANTS & INVALIDS {8 the stand-
ard preparation of it8 kind in England and America.

MACHINERY.

IRON & WOOD WORKING MACHINEEBY
OF EVERY DESCRIPTION.

Cold Rolled Shafting

GERS, PULLEYS, COUPLINGS, B )
&c. Bend for Mlustratea Latalogae and Prise o & *

GEORGE PLACE,
121 Chambers & 108 Reade 8ts.. N. Y. (it

For the Best and
ORI gt e SREPE:
DROP PRESSES. MmoLerows, Coxy. €0,

PATENT_DOUBLE‘ECCENTRIc'cORNIEE’BRIKE.
Manufactured by THOMAS & ROBINSON, Cincin-
uatl, O. 8end for Circulars.

REDGING AND DITCHH‘IG MACHINERY

The latest, most extensive, and successful machi-
ne;ly. now in practical operation at Lake Fucino. With
scale drawings and detalls, showling construction, opera-
tion. and economy By M. A. Briesse, M. E. A most
excellcnt and valuable %ﬁer upon the subject. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No.
8. Price 10 cents. To be had at thls office and of ali

N F. BURNHAMS

1874 TURBINE

Water Wheel

E Has DISP L A CE D handreds of other

Turbines, but HAS NEVER BEEN IT-

SELF DISPLACED. Pamphlet Free.
N. F. BURNHAM. YORK, Pa.

SCROLL SAWS,

Machines. Saws, Tools, Patterns, Wood. &c.
FRASSE & CO., 62 Chatham 8t., New York.

*o ~; v
Smalt Tools of all kinds; also GEAR W
of MODELS, and materials of all klnda.H %%Si:p"g?

Small Lathes. Engines, Slide Rests,&¢. Catalo,
GOODNOW & WIGHTMAN 23 Cornhill, Boston. Mase:

EAGLE FOOT LATHES,

With ecroll and Cfrcular SBaw Attach-

gt Bl B T Al
o8

Neatest d s, 8 oo

aners 5
esigns, superior finish. L&:
feteny o Aoy Guitome oaerbl
cessary for -
ateur or Artiaan. Send !orrrt. N
WM. L. CHABE & CO.,
B & 97 Liharty Bt.. New York.

YOUNG AMERICA SCR .
the world, 3 M BEUGLEICI Wi lanapors e

OR SALE —Two 1st clase 8 in. Shapers, 42 in.x12

H'mné;ra% lllnxgssltt.blﬁ }F.x% t't'.i Planﬁrsi’mo 1b. Steam
ammers; n.Cories Engine. E. P.

48 Beekman St., New York. . i

a day at home. Agents wanted. Outfit and
terms free. TRUE & CO.. Augusta, Maine.

$1

Asbestos Roofing. with the improved White Asbestos
kire Proof Coating, for steep or flat Roofsin all climates.
Asbestos Root Coating, for old Leaky Roofs.
Asbestos Cemnent for reparring Leaks on Roofs.
Asbestos Root Paint. for Tin Roofs, Ironwork, &c.
Asbestos Paints—ali colors—for structural purposes.
bestos Fire Proof Coating, for wood work, &c.
bestos steam Pipe,snd Boiler Coverings.
Asbestos SBteam Packing, fiat and rouna. all sizes.
shesthing Feilts, Vermin Proot Lining, &c.
These articles are ready tor use, and can be easily ap-
plied by any one. Send ror famphlets. Price Lists, &c.

H.W.JOHNS, 87 Maiden Lane, N.Y.,

Patentee and Manufacturer. Established 1858.

PATENT
Pla. and Matchi.ng
and Moldmg Machines, Gray and Wood’s Planers, Self-

olltn%vSaw rbors, and other wood-worklng machinery.
8 A.WOOD'S MACHINE CO., { 91 Liberty St. N. Y.
Send for Circulars, etc. 17?2 High Bt., Boston.

RY.

: i

PLANING & MATCHING, {
MOULDING, MORTISING,
TENONING.RESAWING, SHAPIN

BAND & SCROLL SAWS &c.&c..

L P G0,

NDEX PLATES FOR GEAR-CUTTING MA-

CHINES made anddrilled to order, with any required
number of holes or cut unon the edge for screw. Spur
and beveled gears and racks, for patterns or tor use, cut
to order; also rosettes for jewelers’ and watch-Case
makers’ emilne lathee. Holes drilled in straignt lines
of any req&)rednnmber to the inch. Special tools and
care used iosare accuracy. Patent Cutters for Teeth
of Gear Wheels, which can be sharpened by grinding
witrout changing their form, kept in stock. Cutters
made on this plan will last many times as long as those
of the common form, with theadvantage of being always
ready for use. Descriptive Catalogue with price lists
sent per n'ail on application. BROWN & SHARPEK
MANUFACTURING COMPANY Providence, R.I.

F. & JOHN BARNES,
o Manufacturers of Barnes®
Patent FOOT-POWER MACHINE-
RY.S8CROLLSAWS, LATHES, CIR-
CULAR S8A WS, ETc. The only foot
power machinery without crank or
dead centers. 1,500 to $2,000 per
Y year made using these machines.
Send for ILLUSTRATED
CATALOGUE.

ROCKFORD,
WINNEBAGO COUNTY,
ILLINOIS.

DVERTISERS DESIRING 10 REACH CoUN-

TRY readers can do 8o in the cheapestand best man-
ner by uslni one or more sections of Kelloff'a Great
Newspaper Lists and State Divisions. For {llustrated
catalogue and colored map, address A. N, KELLOGG, %
Jackson St., Chicago, 111

THE ILMPROVED CELEBRATED
ARMSTRONG HEATER AND LIME
CATCHER removesand prevents Scales
in the Bollers by supplying them with
pure water. Will save 1ts cost in fuel
within one year. All parties using steam
should have one.

For particulars and circu-
= lars, addres

BAUGHMAN, CURTIS &
, KNIGHT, MmorAm'vnnne,

oledo 0.
Machinists WANTED to act
a8 Local Agents.

© 1876 SCIENTIFIC AMERICAN, INC.
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STEAM PUMPS.
FIRST PRIZES, VIENNA, PARIS, NEW YORK,
BALTIMORE, BOSTON.

Send for circular of recent &stenbed improvements,

THE NORWALK IRON WORKS,

South Norwalk. Conn.

IIIII ~+ WROUCHT

IRON

L7 BEAMS & GIRDERS
HE UNION IRON MILLS, Pittsburgh, Pa.—
The attention of Engineers and Architects is called
to our improved Wrought-Iron Beams and Girders (pat-
ented), in which the compound welds between the stem
and ﬂanfes.whlch have proved soobjectionable in the old
mode of manufacturing,are entirely avoided. Weare pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For descrllptlve 1ithograph, address
Carnegie Brothers& Co.,Union Iron Mills,Pittsburgh, Pa.
LECTRIC BURGLAR ALARMS, Hotel and Houre
Annunciators.Call Bells, Signaling Apparatus, Cheap
Teleg.Inst’s,Batt’s,etc. TEL.SUPPLY Co.,Cleveland,O.

IRCULAR SAW MILLS, PLANERS, AND OTHER
‘Wood-working Machinery, *made by 8. HEALD &
SONS, Barre.Mass. Prices low. Send for circulars.

R A Vervalen's Brick Machines,

Made at Haverstraw, Rockland Co..N. Y. Making nine
tenths of all the brick used in the State. Send for circular.

FOREIGNAM?ATENTS
THE CENTENNIAL.

There is no doubt that our Centennial Exposi-
tion will attract to our shores multitudes of repre-
gentative people from all parts of the world, and
they will take home with them many of our best
improvements to introduce into their own manu-
factures.

An upusual opportunity will be offered for sell-
ing to these people such foreign patents as bave
been secured on good American inventions in the
respective countries from which these visitors
come.

At the reduced prices for which patents are ob-
tained abroad, our people will lose a chance not
likely to occur again, if they do not avail them-
selves of the opportunity of securing their inven-
tions in foreign countries at once, so as to bave
their patents ready to negotiate the coming sum-
mer.

For cost of patents in the different countries and
theconditions on whichthey are granted, send for
pamphlet containing full information.

Address MUNN & CO.,

87 Park Row, New York.
BRANCH OFFICE, cor. F and 7th Sts.,
Washington, D. C.

Muno & Co’s. Patent Offices.
Established 1846.

LheOldest Agency for Soliciting Patents
in the United States.

TWEN1Y-NINE YEARS EXPERIENCE,

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

They employ as their agsistants a corps of the most ex-
perienced men a8 examiners, specification writers, and
draftamen that can be found, many of whom have been se-
lected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have availe¢
themselves of Munn & Co.’s services in examining their in-
ventions, and precuring their patents.

MUNN & CO., in connection with the publication of the
SCIENTIFIO AMERICAN, continue to examine inventions,
confer with inventors, prepare drawings, specifications. and
assignments,attend to filing applications in the Patent Oftice,
paying the government fees, and watch eacn case step by
step while pending before the examiner. This is done
through their branch office, corner F and 7Tth streets, Wash-
ington. They also prepare and file caveats, procure design
patents, trademarks, and reissues, attend to rejected cases
(prepared by the inventor or other attorneys), procure copy-
rights, attend to interferences, give written oplmens on
matters of infringement, furnish copies of patents, and, in
fact, attend to every branch of patent business both in this
and in foreign countries.

A special notice i8 made in the SCIENTIFIO AMERICAN 0
all inventions patented through this Agency, with the name
and residence of the patentee. Patents are often sold, in
part or whole, to persons attracted to the invention by such
notice

Patents obtained in Canada, England, France, Belgium,
Germany, Russia, Prussia, 8pain, Portugal, the British
Colonies, and all other countries where patents are
granted at prices greatly reduced from formerrates, Send
for pamphlet pertaining specially to foreign patents which
states the cost, time granted, and tho requirement for each
country.

Coples of Psients.

Persons desiringany patent ssued from 1836 to Novem -
ber 26, 1867, can be supplied with official coples at s rea-
sonable cost, the price depending upon the extent of draw-
ings and length of specifications.

Any patent issued since November 27. 1867, at which
time the Patent Office commenced printing the drawings
and specifications,may be had by remitting to this office %:.

A oopy of the clsims of any patent issued eince 1886 will
be furniahed for $1.

‘When ordering ocopies, plesse to remit for the same as
above, and state name of patentee, title of invention, and
date or patent.

A pamphlet containing the laws and full directions for
obtaining United Btates patents sent free. A handsomely
oound Reference Book, gilt edzes, contains 140 pages and
many engravinge and tables important to every patentee
and mechanic, and i8 a useful handbook ot reterence 101 o -
erybody. Price 25 cents, mafled free. Adaress

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

Branor Orrioxr—Corner F and 7Tth Streets
‘Waahington, D. O. ’
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Back Page = = = = = $1.00 a lime.
Inside Page = = = = = 75 cents a line

Engravings may head advertisements at the same rate
perline, by measurement, as the letter press. Ad-
vertisements must be recefved at publication office az
early as Friday morning to appear in next ssue.

THE ALLEN COVERNOR

Invented by R. K. Huntoon, i8 the on J one which will
thorougmy govern all adjustable cut-off engines, and is
fally warranted to be the best governor ever made for
all other englne! It is simple in construction. not liable
to get out of repair. neatina 1p¥esrance. noiseless, very

owerful, very sensitive, will last a Ilfemne, will save
guel will save a lar, Ee portion of the engineer’s time,and
18 soid at a reasonable price.

PLAINVILLE M'F’G Co., Plainville, Ct., March 11, 1876.

S. B. ALLEN: In rep'y to your inquiry nbout the Allen
Governor purchased of you, we are gleaaed to say that,
after using it four months, we consider it the most per-
fect Governor ever attached to an engine. When we put
on this Governor. we took off a new, ‘mproved ball gov-
ernoxa and webhavt; neﬁverhymclse.(i!:1 tﬂe gay when we

ange back for ive hundred doilar
would chang GEO. L. SMITH, Supt.

FAB[BAULTBIBON Wl?slle—ENGINE

FARIBAULT. Minn, Nov. 7,

STILLMAN B. ALLEN: Your governor,which i sttnched
to the engine in the Saw Mill and d Chair Factory of
Messrs. I'lfnt Brothers, of this place, gives perfect satis-
faction. It is impossible to notice any change of motion
when the saw strikes a log or goes out of it. Mr. Flint
has repeatedly told me l}? lvlvomd‘ﬁot ?keti:;% ?l:’e]:-m'l
dollars for the governor e could not ge

¥ A. MOORE, Proprietor.

NOT VARIED ONE REVOLUTION IN
THREE YEARS,

WINCEESTER, Mass.. Nov. 17, 1875,
‘We have used the Allen Governor on our 50-horse-
power engine for over three years. Our engine drives
a bark mill, and all other machinery incident to a large
tannery. Our work is variable, but tbe engine has run
with perfect steadiness with the starting valve wide
open, and has never varied over one revol ution all these
O T ecd, anc we believe 1t 16 be the Dost Govarnor
first attached, and we believe it to be the
in the world.’ P. WALDMEYLR & CO

As soon as these governors are known they will largely
supplant all others, as, by nvln% fuel and enabling ma-
chinery to run steadily at a higher speed they will pay
for themselves every few weess or months. Great num-
bers of them are being sold even in these dull times.
We desire a good, responsible, first class firm of Engi-
neers or Machinists in every city where we are not repre-
sented, to sell these governors. Persons wantin, dg gover-
nors, or desiring to act ae selling agents, may address

STILLMAN B. ALLEN, Boston, Mass.

ANTED—A Situation as Superintendent by

a thorough mechanic, liberally educated and ex-
perienced in the organization, discipline, and manage-
ment of help, aid familiar with designing, drafting, and
supervising the construction of all kinds'of mach nery
Reliable references offered. For further particulars,
address B., 4 Spring St., Utica, N. Y.

$100 REWARD.

The advertiser 18 (n quest of an elastic substance (In-
dia~Rubber or other material), of adark color (black
preferrea), waich will retain its elasticity, and not be
affected by air, moisture, or animal ofis. To be used in
thin slips, about 3-32 inch wide. To the frst party in-
forming us how or where a substance satisfactorily an
swering the above conditions may be ubtained on rea-
sopable terms, $100 will be paid. Apply to JOHN PAIN,
Editor of TECHNOLOGIST, 17¢ Broadway, New York.

Iron Planers, Engine Lathes,
Radial Drills,
Boring and Turning f%l&sﬁ .

And a full line of MACHINE TOOL
sign and workmanship, made by

Niles Tool Works,

Hamilton, Ohio.
BOILER AND PIPR

Coveri XD’y

Patented and only reliable article. Saves 20
fuel. Also Manufacturers of Roofing Materials.

Asbestos Felting (o,

316 & 322 Front 8t,, nr. Gouverneur St,N.Y,

YOUR GARDEN.

Now is the time to getthe best books about it.
HENDERSON'S GARDENING FOR PLRASURE,Post-paid,$1.50

HENDERSON'S GARDENING FOR PROFIT.. L $1.50
RoOX'S PLAY AND PROFIT IN MY GARDEN. k& $1.50
QUINK'S MONEY INTHE GABDEN....cuueee . $1.50
BARRY’'S FRUIT GARDEN........ . . $2.50
FULLER'S STRAWBERRY CULTURIST..... ¢ .20
FULLER'S SMALL FRUIT CULTURIST..... s $1.50
FULLER'S GRAPE CULTURIST........ e $1.50
GREGORY ON SQUASHES...ccceuveee SO00000CS L .80
RIveR'Ss MINIATURE FRUIT GARDEN..... oe $1.00
HENDERSON'S PRACTIOAL FLORIOULTURE s $1.50
Bonl‘:s MAxUAL ON CULTURE or SMaLL . 50

You will nnd all the above very uueful nnd valuable asthe

Spring comes on. Send also tothe Publishers for an Illus-
trated Catalogue of their Rural Books (free toapplicants).
ORANGE JUDD COMPANY, 243 Brondwsy ew Y or]

S22 Do Your Own | Printlng'

Press_for cards, hb‘h. envelopes, etc.
hl'in

sizes for llrgcr work.

Business Men do their prhmng advertis-
ing, save money lnd increase leasure and
fifin Amateur Prhtl 'nu Girls or
ﬁo have great fun and e money fast at
nthg Send tvo lm for full cata-

Scientific Farmer,
E. LEWIS STURTEVANT, M.

COLUMBIAROILER RRESERYER.
THE ONLY PREVENTIVE OF lNCRUQTAI ION

AND CORROSION ’
COLUMBIA CHEMICAL

Boston, Mass., 31 8 year;
three months. 25 cents.
. H. L1BBY, Editors.

WORI‘\S

RON BRIDGE BUILDING—A complete de-

with di )| ng drawings, and
ggrsgectlves of Girard Avenue 'Brldge. hlladelph a, Pa
it toundatlon- o iers. Ten engravings. Price 30
cents. Contained { 1, 2. and 4 of SCIENTIFIC
AMERICAN SUrPLEMENT 10 cents per copy. To be
had at this office, and of all news agents,

END FOR CIRCULARS OF ONLY CHOICE

2d hand Engines and Boflers, Portable and Station-

ary, also of Pumps, Tubing, Casing, Iron Pipe, &c., to
JAMES M

. H
Successor to BINGHAM & RICH, 0Ofl City, Pa.

Diamond Solid Emery Wheels.

2 4 $1258x18225 12x1¢, $5.50; 16x2,
1812.816(1)%

5)
"other sizes at
sortionate prlcea. rm cntun , free from gluln‘g hey
ire the best Solid Emery Whee 8. Give diam, of holes
In your order for wheeis. Emery Grinders unequaled b;
J in the world. Addreu ICAN TWIS’ I.l.{
CO.,Woonsocket, R. I

W. C. DUYCKINCK,

IMPORTER, MANUFACTURER, AND DEALER l:u
Railway, Machlmsts and En-

ineers’ lies
5og.uu) 52 .mmJo Ernm’u’,
P. 0. Box 4101

NEW YORK.

shapea or Crude, furnished and set for Boring Rocks,
Dreseing Mill Burrs, Emery Wheels, Grindstones, Hard-
ened Steel, Calender Rollers, and for Sawing, annlng.or
Working Stoneand other hard substances ; aiso Glazers’

Diamonds. J. DICKINSON, 64 Nassau St.., New York.

8ot Irgn Dogs,
b lt.eel QL
. . $18.00
(ron & Steel Cllmpl, Die D amp Dogs,Vice Clamps

Expanding Mandrels, &c. Bend !orlnbest Price Lis| to
0. { COUNT. South Norwalk, Conn.

THE HEALD & SISCO
Patent Centrifuﬁa.l Pumps.

VERTICAL & H
Mrst Premiums at New Orlm-
York. jl aa;edal

tute, 1672,

Perfect utlsfacnonxnannteed The cheapest, simplest,
m-ongeut, most eficient and popular Pump in use, for
ptymﬁ Dry-docks, Coffer-dams et.c and for use in
Plpel eries, and Facte ‘STEAM PU
very low, tor Wrecking, D l.rrlfnt.ing. etc. Illus-
trated pamphlet, free. Nearly 1,000 references to actual

8 first class testimony. A

customers. o L1 S18c0 & CO. Salgwinsriior N. Y.
To Roofers, Builders,& Property Owners.

ltl and Nex

A comlplete Roofing for 43 ))er Square, durable, 6co-

nomical, and ﬂreproof Send for Samples md Cll‘cﬂlll‘l

ARTIN, General Roonnf terials,
en Lane

and 9 Liberty St., N. Y.
Upright
Stationary Engines,

Strong, Simple, S8afe, and Ser-
viceable !
4, 6, and 8 Horee Power.

GRIFFITH & WEDGE,
Zanesville, Ohio.

|PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cellars,
ridges, Reservoirs, Breweries, etc.
Remit 10 cents for Practical Treatise on Cements.
8. L. MEROHANT & Co., 16 South 8t.. New York.
DAMPER

AND LEVER
REGULATORS B E s T GAGE COCKS.
MURRILL & KE1ZER. 44 Holllday 8t..Balt,

P.O. Box4‘84.

Pl.‘e Sses-"’"mﬁ 06 Mertdon, Cons
Reference Book
For Inventors and Mechanics,

Of 125 Pages.

This 18 a valuable little book, useful for inventors,
patentees, mechanics,and others. It contains the patent
laws of the United States complete, with directions for

Bound in cloth, gilt edges.

btaining

trad ks, caveats, designs, copy-
rights, and forms for transferring, by assignment and
{icense, part or entire interests in patents. It contains
the censug of the United States, by States and Territo-
ries; and contains also engravings of 160 mechanical
movements, which will be found convenient for all me-
chanics and inventors to have at hand for reference. A
more valuable compilation of rare and useful informae
tion has never been condensed into so small a volume,
or sold at 8o cheap a price. Price, by mafl, 25 cents.

Address
Munn & Co.,

Publishers RCIENTIFIC AMERICAN
37 Park Row, New York,

THE RATIONAL

Stoel Tuabe Gloaner.

Clennlng

Botler JoLyas
*Tubes. 1878,
Adoptad by U. 8. Navy. Forsale by aealers. 8end fo

lOl COMBUSTIBLE STEAM BOILER & PIP

COVERING

WITH"“AIR SPACE" IMPROVEMENT.
Saves 10 to 20 per cent. CBALMERS SPENCE CO.
foot E. 9th §t . N.¥.:1202 N. and 8t.. 8¢ Louls, Mo

]-1 USTON
Wi

SEND FOR NEW CIRCULAR,

“E“R\\é\i& \\0\)5‘\'0\\
Bruot, W\scmu\l\.

OGARDUS’ PATENT UNIVERSAL ECCEN-
TRIC MILL8—For grinding Bones, Ores, Sand,Old
Crucibles, Fire Clay, Guanos, Oil Cake. Feed, Corn.
Corn ango gglg. Tobacco, Bnuir Sugar, Salts, ‘Roots,

ca,

, and har.ever cannot be rround by other mms
Also for Pnlnu nters’ Inks, Paste Blacki

JOHN W, m\ason Tacoassor to  JTAMES BOGAR:
DUS, corner of White and Elm Sts., New York.

will do all they claim.’N. ¥. Weekly Sun,Jan,12,1876.

===Send ll.lmr for particulars, C.
F.Wingate & Co,limited,89 Duane st.
N.Y. ‘Oneof the best chances for ag'tsl

ever offered.’- CAi. Weekly Inter-Ocean

AN EXTREME RARE CHANCE OF
PATENTS FOR SALE FOR THE VALUE oF
ONE.—Owing to ill health and hard up, [ am forced

to offer the greatest of all inducements in the chance of
500 customers for 15 years for one cent, viz : For $1.000
only, in cath down, each of my recen nt U. 8. Patents.

’Iywlster of Straw, &cC.; 8 StrlYper and Peeler of Bark,

Lelves. &c., tIr m stalk 8, Willows, &c.; Egg Cnrrier
and Preserver without the Shells; Extensible Clamp to
hold many sticks tn be cut off at even lengths and at one
o eration; a Binaer of Stnlka into flat webbing for Mat-
Advertising Lantern to carry on Head; do.do. for
nehnbetlc Plates; Envelope with 3 Improvements on.
The Latter S P. are first class and very cheap Adver-
tising Mediums. For co ies, please send to Inventor
and Patentee, II Grand Junction, Iowa.

Niagara
SteamPumpWorks

ESTABLISHED 1863.
CHARLES B. HARDICK,
No. 28 Adams Street,
BROOKLYN. N.Y.

Portland and Keene’s Cement.

From the best London Manufacturers. For sale by
A R ,New York.
A Practical Treatise on Cement furnished for 25 cents.

For showing Heat of
Pyrometers,

Ovens, Hot Blast Pipes,
Boller flues, 8u

er-Heated Steam, O1] 8tills, &c.
HENRY W. BULKLEY, Bole Mantracturer.
149 Broadway, New York.

Machinist’s Tools.

NEw and IMPROVED PATTERNS.
Send for new {llustratedcatalogue.

Lathes, Planers, Drills, &ec.

NEW HAVEN MANUI;ACTURING co.,
New Haven, Conn.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B, FRANKLIN, V. Pres't. ], I, ALLEN, Pres’t
1. B. PIERCE, Sy

BARTFORED, OONN.

OMPRESSED AIR MOTIVE POWER.—For

articulars of the most recent practice. send 20 cents
for Sz%IFN’I“‘I’F}c A"’ME C“NS tPth M. Ié Nos. é

containing 5 engra o e ** Compresse
Aflr” 'Locomotlvea now in u.:gesat. 8t. Gothard Tunnel
Works, witn di etc.

Todd & Rafferty MachineCo.

MANUFACTURERS OF

The celeprated Greene Variable Cut-Oft l?ln Lowe's

Patent Tubular and Flue Boflers; Plain S8iide Vt’lve Bﬁl'
tionary, Hoisting, and Portable Boflers of

kinds, Steam Pumps, Mill Gemng. afting, o Bk

Flax, snd Hem, hinery.

nts for the New Haven flmuncmrln 0.°8s Machin-

'8 Tooln for Judson's Governors and Stop-Valves;

s t Blowers; and Differential Pulley-Blocks.

WAREBOOHB 10 BARCLAY REET, NEW YORK.

WORKS PATERSON. NEW JERS

It Pays to Advertise.

Every business man admits the necessity of advertis-
ing. All who have tried it know the advantages and
profit of 8o doing. But it 18 not all who advertise that
do it advantageously, and in the most effective manner,
to derive the greatest benefit for their money. Asa
rule, it 18 the best economy to advertise what one bas to
sell or wishes to purchase, in papers having the largest
circulation among the class of persons likely to be in-
terested in the article. Parties having Manufacturing
Establishments to sell or lease, or who wish Estimates
made for Constructing Bridges, Dams, Iron Buildings,
Furiaces, Heating Apparatus, Steam Engines, Boilers,
Wood and Iron Working Machinery, Agricultural Im-
plements, or Contracts for Engineering Works of all
kinds, will ind that it pays to advertise in the SCIEN-
TIFIC AMERICAN, ’

The value of the SCIENTIFIC AMERICAN as an ad-
VYertising medium be over: d. It goes
into all the and wor in the 'y, and
1s taken at the principal libraries and reading rooms in
the United States and Europe.

We invite the attention of those who wish to make
their business known, to the annexed rates:

Back Page........ ... ....$L00 a line.
6 a line.
Business and Pemnal . 1.00 a kine.

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

If anything is wanted in the mechanical line, advertise
for it in the SCLENTIFIC AMERICAN.

If one has a patent or machinery to sell advertise in
the SCIENTIFIC AMERICAN.

20

The Supplement.

Next to the SCIENTIFIC AMERICAN, the sCIEN-
TIFIC AMERICAN SUPPLEMENT has the largest cir-
culation of any paper of its class published. The SUP-
PLEMENT {s a distinct publication from the SCIEN.
TIFIC AMERICAN, and has a large circulation other
than among the subscribers of the regular edition.
Terms for advertising are very low, as follows:

Back Page, tinted Cover... 85c.a line. EAcCH
Inside Page............... +«.25¢. a line. | INSERTION,
D forlarge space, and to quarterly advertisers

hi

EACH
INSERTION

ELOCIPEDE CARRIAGES, OF LIGHT CON-

struction, fast speed. Worked bhand cranks;
IIM) bL!oot treadles. lliustrated in SC TIFIC AME-
UPPLEMENT No. 8. To be had at this office

of all news agents. Price 10 cents.

OGERS’ TANNATE OF 80DA BOILER
S8CALE PREVENTIVE JOS. @. BOGEBnS tll(;()..

Madiso!
S~ Send for book on Boller Incrustation.

Address the Publishers,

Munn & Co.,

837 Park\Row .New York, '

© 1876 SCIENTIFIC AMERICAN, INC.

NEW AGENCIES.

Hnﬂni)jun established Agencles in the bands nf
GE B,

:I:ldtif SHIARMAN & BT s i §°§:'.,‘;>'ﬂfl
e

Khin, Tanite Emery Wheels :n Muc nes Can nOw
be ha In both cities on reasonable terms.

t Dellvery

a speclal lenture. P delay needed in getting large

"THE TANITE CO.,

STROUDSBURG, PA

ASKELL'S THREE CYLINDER PUMP—
Hand or Power. Chenper than a 8team Pump.
Will outwear a Rotary Pump—do more work, with less
power, than any other l|l)ump. Not liable to get out of
order. Any blacksmith can repslr it. Adapted to any
kind of Imrd work. Send for Circular.
ASE MACHINE COMPANY, Boston, Mass.

SUIENGE REGORD

F'orxr 18 76.

This work 18 just fresh from the press, and al.
the orders which had accumulated have been
filled; and the publishers are now ready to receive
new ones.

The SCIENCE RECORD for this year—the fifth of
its publication—contains 600 octavo pages and a
great number of engravings, illustrating new dis-

coveries, novel inventions, etc.

THE Volume for 1876 embraces the most Interesting
Facts and Discoveries in the various Arts and Sciences
that have transp ired during the preceding year. exhibi=

1none view the General IProgreu of the World
in che following Depmmenu.

CH EMISTRY AND METAL

MECH. C8 AND ENGIN

ELECTRICITY. LIGHT HEA'I‘ SOUN‘D.

TECHNOLOGY T USEFUL ARTS,

B ICULTURE.

AGRI U UB

RURAL AND HOUBEHOLD ECONOMY,

A ME TnBAPEUTICB, HYGIENB
L ms'r%o ZUOLOGY,
LOGY,- STRIAL PHYSICS,

OGRAPHY AND NECROLOGY.

Every. n who desires to be well informed concern-
ing the Progress of the Arts and Sciences should have a
copy of SOIENCE REOCORD for 1876. It wil) be & mosu In-
teresting and Valuable Book, and should havea plac in
everv Household and Libra

Handsomely Bound leera discount to the trade.
Price $2.50. Sent, post-paid, on receipt ot price.

All the preceding volumes of SCIRNCE RECORD
may be had separately at $2.50 each, or $10 for the
t.ve voluiras, 1872, 1873, 1874, 1876, and 1876. The five
volunes comprise a library of information which

everystudent or man of science should preserve.
MUNN & CO., PURLISHERS,
87 Park Row,
Wew York city.

CREW PROPELLERS, THEIR SHAFTS AND
FITTINGS. (Hnmm.on ‘W. Pendred, M.E.
ab e treatise, shewing the preaent grrnctlce. {t8 advan-
feund defecta, With 25 i ice 10 cents. Con«
edln No. 40f SCIENTI C AM ERICAN SUPPLE-~
NT. To be had at this omce. and of all news agents.
e -

md

OF THE

SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of January,
1876, & new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predeceesors.

To the Mechanic and Manufacturer

No person engaged in any of the mechanical pur-
suits should think of doing without the SCIEN-
TIFIC AMERICAN. Every number contains from
gix to ten engravings of new machines and inven-
tions which cannot be found in any other publica-
tion.

The SCTENTIFIC AMERICAN is devoted to the
interests of Popular Science. the Mechanic Arts,
Manufactures, Inventions,Agriculture,Commerce,
and the industrial pursuits generally; and it is val
uable and instructive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume
contains hundreds of Notes, Recipes, and Sugges-
tions, and Advice, by Practical Writers, for Work-
ing Men and Employers, in all the various arts.
TERMS OF SUBSCRIPTIONS,—POSTAGE

PAID BY US,

One copy 8cientific American, one year....$3.
One copy Scientific American, six montlm 1.
On e copy Scientific American,three months ],
One ocopy Scientific American and one eopy

Scientific American Supplement, both

for one year, post-paid... ....
One copy of Scientific American for one

year, and one copy of engraving, * Men

of Progress” ...... ..10.00
One ocopy Scientific Amerloan, one year,

and one oopy Science Reoord for 1876.... 5,20

Remit by postal order, draft, or express.

Addrees all letters and make all Post Office or-
ders and drafta payable to

MUNN & CO.

87 PARK ROW, NEW YORK,

he “ Scientific American” is printed with
CHAS. ENU JOANSON & CO.’8 INK. Tenth an.
mbard 3ts., Philadelphia, and 59 Gold St. New York.

7.00






