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PUDDLING MACHINERY.

We illustrate herewith o rabbling machine for puddling
iron, which can be used In conjunction with any of the
known furnaces in puddling, and is now almost exclusively
used in the Clevelund district, in England, being fixed over
the ordinary furnaces. The machine and engine [Clough's
patent three-cylinder] nre attached to a substantial bedplate,
supported on four double-headed rails, or by
other means, over the furnace, the latter hav-
inga door at each side for charging and with-
drawing the bloom when puddled. From
each end of a wrought iron beam are sus-
pended two tubes, to which are imparted a
vibrating motion from a crank plate work-
ing in the column of the machine. These
tubes have at the lower end a double hook,
on which the rabbles hang, and the latter, in
addition to receiving the vibrating motion of
the tubes, also have imparted to them a ra-
dinl motion from the ends of the wrought
iron beam. The rabbles thus operate in two
directions, and puddle the iron over the whole
surface of the furnace bed. Theusual charge
for a furnace is about 14 ewt., but considers-
bly larger charges have been successfully

dealt with,

The consumption of conl is about 14 cwt.
to the ton of bars made, and much less fet-
tling i required. The men have ecasier work
and get outa much greater weight in less time
than by ordinary hand labor. Considerably
over one hundred of these machines have been
sold during the past year, and they are ac-
knowledged by those whose opinion should
carry weight, to solve in a most satisfactory
manner the problem of mechanical puddling.
Special care has been taken to have all the
working parts as far as practicable protected from dust, asit
is well known what grinding effects the dust and ashes from
puddling furnaces have upon machinery.
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BRAYTON'S HYDROCARBON MOTOR.

It will be remembered that not long ago we illustrated and
described the above-named invention in its then most im-
proved form. Of late, however, the construction of the
machine hns undergone considerable modifications ; and, as
will be seen in the annexed engraving, its construction has
been materially simplificd. In orderto appreciate the nature
of this in many respects remarkable motor, which, through
its utilization of the gases duc to the sudden combustion of
oil, may be started or stopped almost immediately, which
requires no continuous fire and therefore no furnace, which
in brief, costs nothing
while not actually in
operation, it will be
wellbriefly to review its
history as an invention.
Thus we shall best ex-
hibit the connection be-
tween the present and
prior types of machine,

In the first engine
made by the inventor,
Mr, George B. Dray-
ton, & well known en-
gineer who has devoted
4 quarter of n century
o this especinl subject,
separate charges of hy-
drocarbon  were  ox-
ploded, the foreo ncting
on a free piston to
compress nir, which in
furn  expanded upon
the erank piston. Sub
sequently a rack and
reversible catch  or
pawl held the piston,
and the vacuum was
used  in  connection
with the air pressure.
Five engines were built

on this principle, only
h‘JWuVl:r, to be abun-
doned when the Idea
ecurred that an explo-
sive mixture could be
burned without explo-

sion by mlhllng the prlm iple c-ml)mlml in thc D.n\ Safety |
Lamp. On reducing this plan to practice, another difliculty

was met in the production of a vapor compound which has
i tondency to condense under high pressure ; and the effect
of the varying temperatures upon the evaporation was a fur-
ther trouble. The substitution of coal gas for liquid hydro-
carbon obviated the trouble ; and, after nineteen years of

CLOUGH & C0.'S PUDDLING MACHINE.

labor, the inventor found himself possessed of an efficient
gas engine, which he patented in 1872, and which subse-
quently satisfactorily underwent tests made by eminent en-
gineers in this city.

Mr. Brayton now resumed his studies on the oil engine,
and after two years he devised a motor wherein a combusti-
ble compound is formed by mecharical means, which can
(be claims) be used successfully regardless of pressure or
temperature. Then followed an improvement in extending
the water circulation through the piston, so thai the power
can be applied to both sides of the same, thus doubling
the capacity of the engine. Latterly, the principles have
been extended to engines of large dimensions, and thus the
oil motor has been developed, so to speak, into a position
wherein it may enter into full competition with the steam

BRAYTON'S HYDROCARBON

®3.20 per Annnm,
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| engine.  Although it may never do all that steam has done,
ll is but just to add that it can do that which never has been
necomplished while using steam, namely, that, through the
invention, a hundred horse power engine may be ulmost
instantly set in motion by igniting n small burner with a
mateh,

The principles upon which the engine operates are ns
follows : A small pump feeds the necessury
quantity of petroleum into a chamber con-
taining a fibrous substance. An air pump
forces through the fibrous compound, which
is situated close to the cylinder, the quantity
of compressed air necessary to the combustion
of the petroleum. The air, in passing through
the fiber saturated with petroleum, becomes
mixed with the hydrocarbon; and from the
combustion of the compound, the expansive
force which operates the engine is generated.
A small independent pipe keeps a current of
air passing through the fiber, and thus con-
tinuous combustion is secured. To prevent
the combustion of the fiber and the petro-
leum therein contained, there is, between
them and the cylinder bore, a perforated plate
which acts upon the principle of the Davy
lamp, and thus completely isolates the com-
bustion which takes place in the cylinder,
This combustion can only occur as the hydro-
carbonand air enter the cylinder; and since this
is accomplished graduzlly, the combustion is
gradual, answering exactly to the admission
of so much steam. The engine is so con.
structed asto cut off the supply of hydrocarbon
and air at a definite point of the stroke; and
the remainder of the stroke is completed from
the expanding force of the products of com-
bustion, thus securing the economy due to
working expansively. The action of the engine is, therefore,
substantially the same as that of an ordinary cut-off steam
engine. To keep an equable ratio between the power of the
engine and the amount of its load, a pressure disphragm is
provided; while by a very simple arrangement, the supply
of oil can be increased or diminished to suit the demands of
the duty.

Instead of having guide barsand crosshead guides to guide
the piston rods, a novel and simple device is used, as will be
seen by referring to our engraving, in which A is the engine
cylinder, B is the air pump, and Cis a lever connected to the
engine and pump pistons. The bottom of this lever is a sec-
tion of a circle struck off the centre of the piston-rod cross-
head journal. As a consequence, the bottom of the lever, O,

rolls along a pathway, while still keeping the center of the
top crosshead parallel
at every point of the
stroke, with the path
way, which, being true
with the bore the
cylinder, produces a
parallel motion with-
out any of the friction
due to a sliding mo
tion. The direction in
which the tly-wheel re-
volves is from the cyl-
inder (looking at the
top of the fly-wheel);
and thus the whole
tendency due to the
angularity of the con-
necting rod is to keep
the lever down upon
the pathway the
ln'\l~|'l.lll‘.

The first double-act-
ing petroleum engine
made by Mr, Brayton
mo in Machinery Hall
during the Centennial
Exhibition, It was en
tered s o 10-horse on.
gine, but proved upon
u friction brake test to
give 12} actual horse
power,  The 10-horso
ongine hero ilustrated
containg many advan
tuges over, and Im-
Vontinued on page 20,
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THE OBLIGATIONS OF BOIERCE TO GOETHE,

The great German poet Goethe, s genernlly more appro:
cinted by students of German literature thun by soientisis
for the simple reason that most of bis licrary Inbors were &t
once understood, while his sclentific lubors, in which he was
holf & century in advance of his contempornries, are only
just beginning to be valued ; and even now, the large ma-
jority of people have no idea of their high importance. He
went forward with such great steps that he was soon fir
ahead of his time, and contemporary philosophers were
utterly unnble to keep pace with him, a misfortune which he
himself felt and acknowledged |
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No physician objects to the copyright of s medical book—
nor does any one imagine that the dignity of the profession is
in any way lowered by the circumstance that many of its
members add largely to their income by such means. On
the contrary, it would be easy to show that copyright has
greatly helped to raise the profession in usefulness and in the
estimation of men. It serves as a powerful inducement for
the preparation of medical works, and, when completed, as-
sures their publication. Without the protection which
copyright offers to both author and publisher, it would be
quite impossible to get the more costly and valuable of such
professional contributions printed at all; and without the
prospect of printing there would be little encouragement to
undertake their preparation. What the dignity of the pro-
fession would have been without its literature we need not
attempt to say.

What the profession haslost, in refusing to take advantage
equally of the privileges and benefits of patent rights, it is
impossible to estimate. There is not another line of manu-
facturing business in so unsatisfactory a condition, all things
considered, as the making and selling of medical and surgi-
cal appliances not patented. Most admirable work is done,
but it is done in the most expensive manner. Articles which
might be cheaply made by machinery, and shounld be widely
used, are turned out slowly and dearly by hand; the price
reacts upon the demand; patients suffer for lack of mechan-
ical aids which they or their physicians cannot afford to buy;
and the profession loses in both usefulness and dignity in
consequence.

The free gift which the profession intends to make of pro
fessional inventions thus results only in making such articles
80 costly as to restrict their use. The motive is honorable,
but the practice conflicts with the conditions of trade to

5| new medical appliance can have no object in making its

1o | merits known, or in spending money on machinery for its

1| cheaper or more mpid production; so he meets the limited
absolute demand in his own slow and costly way, and
charges a profit which helps still more tolessen the demand.
Asa further result, the mass of medical practitioners are
but poorly equipped with professional aids, and the general
efliciency of the profession is less than it might be and
should be,

The cure of these grave evils hinges, we believe, on the
adoption of more businesslike and practical views touching
this matter by the profession as a whole. The moment phy-

and act like other people, the business of the professional in-
strument maker will take on a much more satisfactory aspect.
‘Protccled in his work, he would have some inducement to
improve 1ts methods,  The first result would be to cheapen

' 4 1, sre | the products and 8o enco g
AMERICAS SOV -ﬁ-ﬂ‘o’ﬁf'?&'&' AY and ono oopy a:’ﬁ'.’lﬂ. nn:v P COUTAgy their more gcncm‘ use. En-
e -% -

be =y
vach,

larged demand would react upon the price, and that again

upon the employment of such professional aids, to the nat-

:iml increase of the intelligence and efiiciency of the profes-
on,

Further, invention begets invontion; and whatever is done
to.lncrcz\.w the use of improved professions] means and ap-
pliances increases also, the probability of still other im-
provemeuts. The inventor's royalty steps in to encoursge

J‘r,;_mu wmrgum. auiEber of the BUFFLEMENT sent Lo any | the good work, and to secure tho preservation of valuable

| suggestions aud devices now commonly lost to the profes-

There was recently published a letter from Goethe to Jacobi,
in which the writer says: * Why some good people want
a God existing outside of the universe is what I do not un-
derstand. Does not God exist in the universe, everywhere
in the universe? If he does not exist everywhere, entirely
and undivided (because the whole universe is a manifesta-
tion of His, to us, visible form) then does He exist nowhere.
Outside of the universe, there is no space; space comes only
to existence as an gbstraction when a universe is evolved.
A limited personality does not fit an infinite being, which
must be the highest, living, active unit: not éa all things, as B
if there could be anything outside of Him, but by all things,
which appear only as perceptible conceptions to the observ-
ing faculties of material beings.”

In regard to Goethe’s labors in special branches of the
natural sciences, we must first consider a prineipie which he
insisted on inall his works, namely : That ““a bad hypothesis
is better than none at all.” Professor Huxley endorses this,
and adds : “It forces the mind into lines of thought, in
which it is more profitable to go wrong than to stand still.”
One of Goethe’s most celebrated works in the patural
sciences is his ‘ Metamorphoses of Plants,” first published
in 1790. In this work he attempted to prove that there was
one fundamental organ, by the infinitely manifold transfor-
mation of which the whole world of the vegetable forms was
evolved. This fundamental organ he thought he had found
in the leaf; but if he had been a microscopist he would have NE
gone farther back, and recognized the cell as the orgamic |
cause of the leaf. Applying the same reasoning to the cell
development, he would have done as we, enlightened by his
example, do now; he would have looked for the primary
form or type, or other name by which the originating germ
may be called. .

Goethe’s next great labor was his famous theory of the
skulls of man and the other mammalia, that shey are only
modifications or differentiations of vertebrm of the spinal
column, being composed of similar parts. This idea, further
developed and applied to other parts, is of the utmost im-
portance, and has effected a reform in‘comparative anatomy,
or, rather, has elevated it to be one of the most solidly
founded sciences. To have proved the unity of type of two
objects so different in appearance as a vertebra and a skull,
and afterwards of other objects, was to have made oo ime
mensely progressive step. ' N R

Goethe also proved that certain differences
osseous systems of man and the lower mammalia, ;
winﬁmdm on before h: time, did not exist in the

os, and only appeared during and after growth.

It is evident that what Goethe called metamorph
identical with what we call evolution. Wi
ing expression : “The triumph ot '
when this theory teaches how simple orga
families, how families split up into races,
various types, with an infini |
cannot rest, nor preserve what N
go on ad infinitum.” SR

A correspondent sends us an
sound and color, desq

a color organ




m!chtbo pmdneedhy the
nd M such an addition

! _vol'ocigy. translates into one or the
imdn‘ ﬂwlﬂu'!ieal characteristics, we

guﬁlyh?g_u a amly ‘written musical composition.
nmxooneedothnm is such a thing as

aﬂypuumlmuic is to have
ak[lndgnm ficlds brought uppermost in

§ Mpu to demonstrate the analogy

correspondent suggests. ‘The deepest musical
wupumwmmknmedbyaboutmdnglevibm-
umwmﬂ,.thhigheuhysbou& 24,000. Beyond the
b_aﬂence.o:umﬁonotpaintothe ear.

indicating thorvlbmﬁonl of the color sensation, we shall at
once perceive the dissimilarity. Thus, the extreme red of
shows 407 trillions, and the extreme violet 793
,tho upper octave of a given note has just
nber of vibrations; and, therefore, our sensa-
tions of color do not correspond to a single octave, else the
extreme violet would show 814 instead of 708 trillions. We
can, of course, see light showing 814 trillions of vibrations,
but the color sensation is exceedingly weak and indefinable.
Again, if several notes are sounded simultaneously, we do
‘not hear a sound of medium piteh, but a chord, which isnot
' casily mistaken for a simple sound. A practised car can
! casily analyze this consonance into its components; and a
I skilled mnsicinn can readily follow any instrument or voice
i even in a full orchestra or chorus, A nose, instead of a
{l musical sound, is only heard when the vibrations take place
without any regularity, or when a number of sounds burst

upon the ear simultancously and without any regard to law,

But ‘when several colors act on the retina, we see no element-

‘ary color, but a hue composed of several simple colors,

| while several musical tones sounded simultaneously do not
| = ‘blend, but remain perfectly distinct to the ear. No eye is
¥ capable of recognizing the elements which compose such a
! mixed color. The artist may know that such and such colors
1 & produce another hue; but he cannot see the components in
S the mixture. The most practised colorist the world ever saw
would be utterly incapable of deciding whether a gray upon
2 a rotating disk were mixed from white and black, from yel-
it low and blue, or from purple and green. If there existed a
complete analogy between the two classes of sensation, every

i mass of sound would resolve itself into a confused noise, and
| ;“" ~ all polyphonous music would be impossible.
W : -, There is stiil another difference (which Professor Von

Bezeld, whose reasoning we are following, in his admirable
v work on the ““Theory of Color,” points out). A tone will be
BT perceived as such when only a few of its component vibra-
kT tions are executed; but if the number of vibrations which
g reach the ear is too small, & confused impression is the
i result, Rapid passages on the bass notes of a pianoforte
degenerate to & mere rumble; while there is a crystalline
sharpness to quick runs on the high notes. In one case, as
each note is struck, but a very few vibrations enter the ear;
in the other, the vibrations are reccived by hundreds. With
h «  eolors the case is different. The impression of a succession
of colors can only be produced when the number of vibra-
i tions entering the eye from each color exceeds five trillions,
and even then it will be quite imperfect, and little more than
| a ghtter. If we paint a color top half of one color and half
‘ of another, the two sensations, rapidly produced alternately,
‘ are analogous to those of the trill in music. But if such a
] trill were exccuted so that each sound should execute the
oumber of vibrations corresponding to the number of vibra-
tions of light, which must enter the ¢ye to produce the ¢ffect
of alternating colors, the sounds would bave to succeed cach
other in periods measuring at least years.

Returning to the numbers of vibrations corresponding to
etch color, aud constructing with them a scale in accordance
with the spectrum, we shall find the same to be very differ-
ent for the musical scale. In such a scale we caunot illus-
trate the intervals which are almost involuntarily indicated
by the ear in music. Tuke the fifth, where the vibration
numbers are a8 two to three, A person Laving a good ear
will at once recognize, as discords, variations on either side
of the correct proportion.  Yet the numbers of vibration of
the red of the Fruunhofer line O, and those of the ultra-
murine blue, a little on the other side of G, likewise bear the
samo ratio; but it Is absolutely impossible, even for the eye
of the bost colorist, to determine the exact point at which
this proportion s reached. Bo the difference between the
vctaves In colors is of extraordinary magnitude; while, in

tells us that Nature never uses a color without grading it;
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music, » note and its octave may easily be confounded by an
unpractised ear.

Mr. John Ruskin, in his *“ Modern Painters,” dwells with
great elaboration on the principle of gradation in color. He

that is, never employs flat tints.  And he further claims that
Turner, whom he considers only inferior to Nuture, prob-
ably because of his fallible humanity, never painted a square
inch of canvas without grading his tint. If we accept this,
we are led, according to the theory of musical analogy, to o
ludicrous conclusion. Gradation in color must be analogous
to the portamento in music. The semitone interval of the
chromatic scale is but very sparingly employed in music, be-
cause it really produces the howl of some wild animal
Therefore, it would follow that if our correspondent had
, | Turner’s ““ Slave Ship ” placed before him, and were told to
reverse his theory, and translate color into sound, his instru-
ment or chorus would begin a series of hideous howls and
whines. A tiled mosaic pavement, consequently, being des-
titute of gradation, wonld be the highest possible translation
of & musical composition into a composition of colors,
MORE REMARKABLE CLOCES,

Ix a recent number, we referred to a clock without any
apparent works, nothing being visible but a transparent dial
and a pair of hands. Such clocks are, we are informed, no
great novelties, as seteral of these ‘“ mysterious clocks ” have
been invented, and two were patented in this country pre-
vious to that of M. Robert. An informant saw one in Bir-
mingham in 1856, and he remembers reading in the SCIENTIFIC
AMERICAN of a similar clock being on exhibition in San
Francisco several years ago.

One of the clocks above referred to (that of C. Schwippl, of
this city, patented June 21, 1864), differs from M. Robert’s
clock in having the worksin boxes in the centre of the hands.
but the patent of C. King, June 18, 1868, shows a clock with
the movement concealed in the counterpoise on the end of
the hand, like that of M. Robert.

Another style of clock without apparent works was ex-
hibited in a Broadway store some fifteen years ago. It con-
sisted of a heavy ornamental base on which stood a transpar-
ent glass column, having a metallic cap on which rested a
light round frame surrounding & trapsparent glass dial of
about five inches in diameter, having the usual fizures on it,
but only one hand, so that it could only point out the hours,
or such fractions thereof as could be indicated in the space
between two figures.

The works in this clock were probably concealed in the
base, and the connection made with the hand by means of a
glass rod or tube passing: through the centre of the glass col-
umn, which rod or tube moved a glass plate at the back of
the dial; which, being of the same shape and size as the dial,
and the edges of both being concealed by the frame before
mentioned, could not be distinguished from the dial plate,
and was supposed to be part of it by the ordinary observer.
This plate had the hand firmly attached to it, so as to travel
with it, and it probably had a metallic ring around it having
teeth gearing with a small pinion on the end of the glass rod
or tube before referred to, as there was sufficient room in the
frame of the dial and the cap of the column to conceal both
teeth and pinion.

As there appeared to be no connection between the base
and cap supporting the frame of the dial, excepting the plain
transparent glass column, and nothing but the figures and a
small, ordinary hand on the equally transparent dial, this was
truly a ““mysterious clock " to most people, but the above
is probably the explanation of the mystery.

A third style of mysterious clock was exhibited in Cort-
landt street, in this city, a short time since. This consisted
of what appeared to be an ordinary French clock contained
in a base, supporting a bronze fizure with an outstretched
arm, from which hung the pendulum There appeared to be
no connection whatever between the pendulum and the
works, and the question: How is the pendulum kept in
motion? was a puzzle that baffled some of the best mechan-
icians and horologists in the city, Many different theories
were advanced to account for the continued movement,
such as the application of a blast of air acting on the
ball, electricity, magnetism, etc., all of which were denied
by the exhibitor; but the real explanation was probably as
follows: The figure itself, instead of being stationary on
the base, as it appeared to be, was fixed on the top of a verti-
cal shaft, concealed in the base and eonnected with the move-
ment in such a manner as to give the figure a turning motion
sufficient to swing the pendulum, but so small as to be im-
perceptible to an ordinary observer,

Among other curious clocks we may mention that patented
by T. A. Davis, Junuary 15, 1846, which had neither weight
nor springs to drive it, Instead of using the cord to hang a
weight on in the usual manner, the clock was suspended by
it and the weight of the clock itself became the driving
power,

A patent was granted by the Assembly of Connecticut, in
1783, for o clock to wind itsolf up by means of air, which
was probably on the same plan as that patented by C, B.
Hoard, April 8, 1800, in which the warm air escaping from
a room through a ventilating fan or windwheel wound up a
spring or weight,

Several attempts have been made to drive clocks by the ex-
pansion and contraction of mercury or metallic rods caused
by the variation of temperature between day and night,
One was exhibited by Coxe in London, in 1827, driven by
| the expansion of mercury, and the expansion of metallic rods ‘

for the same purpose and by the same means is proposed in
the patent of Washburne, July 4, 1865.

A recent patent (E. Stockwell, March 2, 1876), shows a
safe with a * time lock,” in which the clock work is wound
up by the opening and closing of the door of the gafe, and
the apparatus is provided with a device to prevent over-
winding, no matter how many times the door may be opened
after the spring is properly wound. This is something on
the same principle as a French invention we saw some years
since, in which the opening of the door of a wardrobe or
bookcase wound up the spring of a clock connected with it,
and of the wateh which is wound up by the opening of the
case to sce the time,

Almost every one has heard of the wonders of the great
clock at Strasburg, its automaton figures, etc; but few know
that it has a sphere showing the precession of the equinoxes.
This sphére turns once in 25,020 years! at least, we were
informed so, but could not then spare the time required to
wait and verify the statement.

THE RESIGNATION OF THE COMMISSIONER OF PATENTS.

Judge R. . Duell has resigned the Commissionership of
Patents, his resignation taking effect on January 1. He
leaves the position through motives similar to those which
have influenced many of his predecessors, namely, to engage
in the private practice of patent law, having completed ar-
rangements, it is s2id, whereby he connects himself withalaw
firm of this city. Judge Duell’s administration has been
marked by much ability; and in the last annual report of the
Secretary of the Interior it is stated that, during the year
which he hasbeen in charge, the income of the Patent
Office has been greater and the expenses less than in any
previous year in the history of the office.

Although Judge Duell explicitly states that he has had his
present course in contemplation for several months, his re-
signation will be by many regarded as untimely, in view of
the irregularities recently discovered among his subordinates.
In some cases, false names appeared on the pay rolls, which
were explained to be those of draughtswomen who objected
to being known as Government employees; and in others,
drawings given out to be made as piece work were sublet by
those to whom they wereentrusted to other parties. This was
irregular; but, it it stated, in no case did it involve loss to
the government. The objectionable practices appear tohave
been promptly checked by an order from the Commissioner,
on his attention being publicly called to them.

Among the names of persons suggested for the Commis-
sionership, are those of Congressman Hoskins, of New
York, Mr. W. H. Doolittle, and Mr. R. L. B. Clark, Chair-
man of the Appeal Board of the Patent Office. It is highly
important that the person selected for this very responsible
position shall possess considerable lezal krowledge, and be
well informed on matters pertaining to the present state of the
arts and of inventions, and also well versed in the practical
workings of the Patent Office itself. These requirements,
we think, would all be fulfilled by Mr. Clark, whom we have
no doubt would make an excellent Commissioner. He is an
old and experienced employee of the Patent Office, where
he has attained high rank.

Since the above was in type, we learn that our old friend
and former associate on the SciexTFic AMERICAN, Salem H,
Wales, Esq., is strongly advocated for the Commissionership.
For more than one year Mr. Wales occupied the position of
President of the Department of Parks, and subsequently and
now for over three years has been the official head of the
Department of Docks of this city. In discharging the diffi-
cult duties of both of these highly responsible positions, he
has exhibited mre executive ability, In both he has been
called upon to direct engineering work of magnitude, to gov-
ern the expenditure of large sums, to interpret laws, many
intricate and perplexing, yet involving interests, both public
and private, of the highest importance. Through his ex-
tended experience in these varied and onerous requirements,
he has acquired a breadth and cluss of knowledge which ren-
der him exceptionally well fitted for filling the Commission-
ership in & manner acceptable to inventors and to the
country at large,

il

Osmonso Plan for Hlisters,

The removal of infilteration of the skin is easily accom-
plished, according to M. Ungerer, by osmose.  He had ocea-
sion to prove this lately in having to treat an extensive seald
on the hand, which resulted in a large and exceedingly pain-
ful swelling without wounds, Cold water treatment for 19
hours did not relieve the swelling in the least, and the pain
wnas alimost unbearable when the hand was removed from the
water only o fow scconds,  Ho, therefore made a diffusion
experiment, dipping the bhand in a saturated salt solution, and
the success was surprising, Though the salt solution had
not the temperature of the lce water, the pain diminished
almost immediately, and in 4 hours blisterand pain were both
entirely gone. The hand next day differed from the other
only by o very slight swelling and redness,

Neptune the Most Distant Planet,

After a long continued labor, M. Leverrier has at length,
with the theory of Noptune and Uranus, completed the
study of all tho members of the solar system. The author's
chief object was to decide the question whether there is an
ultra-Neptunian planet, which might be detected, as Neptuno
was, by the perturbations produced by it on planets alrendy
known. Tho conclusion is negative; there is nothing indl
cating the existence of a body outside of Neptune

st
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TEMPERED GLASS, A A
[Our readers are familiar with the practice of hardening 'of the tail causes them '

: ' ul d n o ' 1 mnt
requirements, and then re-  ments. It has hitherto been supyg i rder ut

steal to a degree in excoss of the s cooled first, and

ducing it the exact dogree of softness which will give |I|.|- for the above, that the ¢ \,‘:"i“l I,‘-|'||“ ,,]“'I““” Lk
required flexibility and toughness.  The latter process is | golidified, while the material within, e

called tempering; and the absence of brittleness nnnl'(lu- du- o, B e 8
rability of the steel when in uso s properly enlled its tem
per. In the following artiele, however (which we lr:'m~l:||-'
from ZLa Nature) the noun temper i used s the pquivalent

of the French noun frempw, which properly gignifies the
but it adequately

slowly,

hardening and not the reducing process;

gives the meaning of the word, if this explanation be borne
g

in mind. —Eps. ]

A substance is said to be tem
pered when, after having been
heated, it is suddenly cooled

Onrdinarily this result is ob d
by plunging it while hot 0a
cold liqu deg of
temper is prop ate to the
heat of the object and also to the

rapidity and extent of the cool
ing. The effects thus produced
may be partially or wholly re-
moved by annealing. This oper-
ation, the inverse of tempering,
consists in reheating the tem-
pered material and then cooling
it slowly. If it is reheated to
t*¢ temperature to which it had
previously been raised, no trace

of temper remains; if it is p
brought to a lower temperature ..o prevented by its rigid envelope from contracting, and
during a shorter time, the effects 3 .n00 romained in a state of fixed dilatation. Consequently,
of tempering are ounly lessened.  oooording to this theory, on breaking the outer envelope, the
The remarkable properties pos- Ri. 7

sessed by tempered steel are well o
known ; but generally, it is not
so well understood that other |
bodies, such as phosphorus, sulA:
phur, certain alloys, etc., experience on being tempered |
interesting modifieations, some of which have been utilized

in the arts

Fig. 2

[unqnhl.- equilibrium of the interior molecules would result
| in their disaggregation.
The investigations of M. Victor de Luynes, however, tend

Fig. 8

of glass and the curious properties thus
ubstance was first studied during the sey- Fig. 9

, When ** Batavian tears,” or *“ Prince Ru-

pert’s drop were first produced Thes hlrjll'lu are now
€ = : T
irequen I_- made in glass wo rks, as curiosities, and are re

tained by allowi

z melted glass to nlrul; or extend slowly
from the end of a rod into & vessel of « old water. The piece

Fig.3

1o show that the effects noted are due principally to a par

Heular state of the exterior lavers of the tears. and that the

interior of the mass plays only a secondary part in  the
phenomenon The experimental proofs are ns follow A
tear is o suspendod above o platinam vase of hydrofluoric

weid that only the extremity of the il entors the Hguid

AR 1he Iatter enty nwny tho glass, the drop Is lowered, and

in thi wWoy it s found that it | possible entirely to dis.

1y the tall without determining an explosion ; but
when the neel (that s to say, the point of divergence

. in Fig. 1, is, of pear-like form) of the toar 18 reached equilibrium is
on cooling, broken from the rod.  The curious feature about | alw \wa disturbed. Teolor

which sasumes s tear or drop shape, as shown

’ : Introducing the large
these tears is that, while they will resist the { a bam- | end Into the

wwav and the tear becomes completely dissolved, leaving
only the tail and the point of origin, or neck, as before
Theso two experiments prove, first, that the stability of
the tear depends especially on the ¢ xistence of the parts of
the glass which constitute the origin of the neck, and that,
ni rogards these parts, solong a8 they are kept intact, all
the exterior lnyers of the tear may be removed without de
termining explosion,  Hence it follows that the sald lnyers
nre nol necessary to the maintenence of equilibrinm By
gradunlly destroying the enlarged portion by hydrofluoric
neid the tear is reduced to n nuclous If several rather
large tears be thus treated, and if the action of the acid be
arrested at different periods for each, nuclei of different
izes are obtained, of which the explosive properties vary

in intensity. When the tear is thick enough an inert nu.
cleus is reached, which breaks under a shock like ordinary
glass,

The tear made in the manner above described may be con
sidered as formed by the superposition of nunequally tem
pered and hence unequally dilated layers of glass, Thisdi-
latation of the exterior layers by the temper produces a
bending or flexure analogous to that obtained by compress-
ing the tear in the direction of its axis so ns to expand it
transversely. Supposing a section to be made in the tear in
a plane passing through the axis, the glass in the exterior lay-
ers, which M. de Luynes terms the active ones, would be in
[the same state as in a plate of glass submitted to flexure ;

the exterior parts being dilated, the interior parts compressed,
{and the two being separated by a neutral stratum where the
glass remains in its natural state. In the tear, the flexion
would be carried to its maximum, or, in other words, the
conditions would be the same as if the plate of glass were
bent so that its extremities touched. All
the layers extended or ocompressed by
flexion unite at the neck of the tear; and
for this reason it will be seen that, upon the
unimpaired existence of the neck depends
the stability of the tear; and also that, on
destroying the said neck, the active layers,
by virtue of the eclasticity developed by the
flexure are free to exercise their spring-like
action to regain equilibrium, and in so doing
to destroy the whole tear. If, on the contrary,
the exterior layers are slowly dissolved, the
neck being preserved, the layers which re
main are maintained by the resistance of the
interior layers, and equilibrium is not upset
If the unequal flexions, due to the inequal

Fig. 12,

ity of temper of the exterior layers, deter
mine rupture by their clasticity when per
mitted to detach themselves the molecules of glass of each
layer should be displaced in fnverse direction, according
an the rupture takes place from the tail or from the large
end and hence there should result s difference In the
armngement of sald molecules after the mipture,  The
contral portions of o transverse section which belong to
sllghtly tempered layors should not becomo displaced, while,
with the molecules of the outer highly tempered strata, tho
roverse should bo true. Hence after rupture, o trundeato
cone should be produced, the summit of which should be
directed cither o the tail or to the large end, according as the
empered layers had been wot at liberty from one or the other

acid, the

glass are successive 1)' eaten

other extremity




In order to verify thig, a tear was half inclosed in plaster,
s in Fig. 2. The tail was attacked with hydrofluoric acid, and
the large end was cut with o saw. After rupture, the frag-
ments were held in place by the plaster, and their position
and form could thus be conveniently studied. The tear usu-
ally remains as in Fig, 8, and on separating the fragments
it is found to bo composed of numerous truncated cones
mutually imbedded. Fig. 4 shaws a tear, tho tail of which
has been destroyed by neid.  The summits of the cones are
turned in the direction of tho tail, In Fig, § the tear has
been cut at the large end, and the summits are turned in
the opposite dircction to that noted in the preceding case,
Finally, in Fig. 6 i showna tear sawn through the middle, in
which the summits are directed in opposite directions on
each side of the point of division,

There are various other fucts which tend to confirm the
mode of structure already attributed to the Batavian tears

Fig, 18.

Thus, when the tear is partinlly attacked by the acid, the
tail sometimes disaggregates simultancously with the layers
near the surface, A tear is then obtained having the form
shown in Fig. 7. Thisis dueto the manner in which the
drop is produced, the tail being the prolongation of the ex-
terior layers.  In this way also perfectly inert nuclel may be
obtained.

Cylindrical rods of tempered gluss present phenomena sim-
ilar to those shown by the tears. On heating a rod at one end
it often breaks along its entire length, exhibiting o conical
needle-like fracture, If more or less thick threads of molten
glass be dropped in water, after the manner described for
muking tears, they solidify in spirals sometimes very long,

sometimes greatly twisted. These threads possess very high |

tension, due to the temper of the superficial strata, so that,
by attacking the spirals or twisted tubes with acid at one por-
tion of their thickness, they explode like Batavian tears, On
imbedding the tubes in plaster and cutting them in the mid-
dle, to the right and left of the cut will be observed the con-
ical disposition of scales, placed in contrary directions, as
shown in Figs. 8 and 9.

‘When the tempered threads are very fine, they are then
very strengly twisted; and it suffices to plunge one extrem-
ity in hydrochloric acid to determine immediate explosion.
When masses of glass are drawn out to produce cylindrical
rods, there remain at the extremities pear-shaped pieces, re-
sembling large tears and weighing perhaps 2 Ibs. each. When
separated from the blowpipe these fragments break on cool-
ing, like tears cut at the large end, and present the conical
fracture with the summits directed to the large extremity, as
shown in Fig. 10. A piece of one of these huge tears, which

had accidentally become broken, showed a curious phenom- |

enon. On being pressed between the fingers, it became sud-
denly heated to about 80" Fah., the heat being probably dis-
engaged st the moment of rupture. In Fig. 11 is represented

Fig. 14

& leur of crown gluss, broken partially at the moment of sol-
idifleation. It shows the lamellur structure described very
clearly,

The propertles of tempered glass may he noted in any
glass object which, after being highly heated, is rapidly
vooled In the air.  The “ philosophic phial,” which glass
blowers often muke at the extremity of their blowpipes, in

order to test the quality of the glass, is an instance in point, |

After examination, the object, Fig. 12, is carelessly thrown
on the ground, and left to cool. It will bear quite a strong

Sreientific Amevican.

The properties hitherto noted in Batavian tears, may bo
found in tempered glass, and they are present in degreo pro-
portional to the temper. If, howover, the glass is but par-
tially tempered, it is no longer possible to determine the de-
greo thereof by rupture. Recourse must then be bad to
unother characteristic presented by all tempered glasy, with-
out regard to the intensity of temper ; namely, the action of
the glass upon polarized light, The tempering process, by
producing in the glass changes of elnsticity in various diree-
tions, causes phenomena of doubls refraction which may be
determined by the coloration manifested with polarized
light. If a rectangular plate of glass, tempered by cooling
in the air, is placed between two nicol prisms (turned to ex-
tinction), there are obtained, by causing the parallel rays to
traverse the gluss, very brillinnt colorations, disposed as rep-
resented in Fig. 18. The form of these colored figures de-
pends on that of the plate,

When objects in tempered gliss are not cut with parallel
faces, the direct observation of the figures under polarized
light becomes more difficult. The following elegnnt method
of observation has, however, been proposed by M, Mascart,
As ordinary glass and liquid carbolic acid have very nearly
the same degrees of refrangibility and dispersion, a glass rod
plunged in the acid becomes almost invisible. M. Mascart
puts the masses of tempered gluss which e desires to ob-
serve into glass vessels with parallel sides, filled with car-
| bolic.acid. The conditions are then the same as if the vessel
and its contents were one solid block of glass with parallel
sides, and the observation may De made exactly as if such
were the case.

We may now subject the Batavian tear to the test of
polarized light; but in order to interpret the indications
which we shall obtain, another experiment will be necessary.
| A flat, rule-shaped piece of glassis inserted in a vise. When
placed between two nicol prisms, it produces no phenome-
non. Now the screw is turned down, and the glass is bent.
As the flexion proceeds under the influence of the polarized
light, a black band is first seen in the middle of the rule ;
then the edges become colored, and then numerous colored
bands appear. Relax the screw; these phenomena disappear,
and the normal state is regained.

‘We next place a Batavian tear in carbolic acid in a vessel
having parallel faces. When the whole is subjected to
polarized light, Fig. 14, colored bands are seen around the
contour of the tear, similar to those which we previously
obtained by bending the glass rule.

Thus optics prove that temper produces analogous effects
to those due to mechanical action, such as flexions; with
this difference, that the effects due to temper are permanent,
while those which resnlt from flexion disappear as soon as
the producinz cause ceases to act. Hence the study of the
optical properties of tempered glass shows that it is in the
same state as glass submitted to bending; and thus we reach
a similar conclusion to that already based on the fracture of
the glass.
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THE CENTENNIAL PIPE VISE.
The principal novel features in the new pipe vise herewith

instead of steel, as is usually the case. The appliance isnot
only rendered less costly by this substitution, but, it is
| claimed, is much more durable.

:

The juws, 2, having corrugated or fluted surfaces which come
|in contact with the pipe or other object held, are placed loose
| in the box or jaw holder, 1; and a cover which swings as upon
’n hiuge, keeps them In position. The bench plate and the

box are connected by means of two bolts, one of which is a
center or swivel bolt, and the other, st a sultuble distance
{ from the said centor, traverses the clroular slot in the bench
[plate.  This, when tightened, secures the vise and the objoct

held st any desired angle.
:
| . 4
‘nl repuir, the cost of o new sob of jaws belog less than one

third that of repuiring stocl ones, By slinply

Among the other advantages elaimed b the treifling expense

opening the
hox cover, one or both of the juws may be removed and

[ new ones substitutod,  This is the work of o moment, and

 the vise is rendered us good us new,  The simplicity of con-
struction is obvious from the Dlustration.

For further particulars nddress the Exetor Machine Works,
Wilham Burlingame, ngent, Exeter, N. H., or 140 Congress
strect, Boston, Musy,

. o L ——

A new water and grease proof paper I8 obtalned by satu-
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WIETING'S IMPROVED FRAME OLAMP,

Wo illustrate herewith o new and convenient device for
clamping picture and looking-gluss frames, sashes, boxes,
and other work secured together ut the corners by glue or
nadls, ete. It may also be used for holding pleces of joinery
of different shape during the setting of the glue or cement,

To the bench or bedpiece is attached a metal plate, on
which four lugs are cast. One lug serves as a bearing for o
toothed sogmental lever, A, and the others form pivots for cog-
wheels, which intermesh with the segment on the lever and
with each other, 80 a8 to form n connected train of gearing.
On the upper sides of each of the wheels and the lever are
pins, which serve as pivots for the clamping rods or stretch-
ers, B, Fig. 2. Lastly, over the wheel o cap (broken away
in Fig. 1) is secured,

The stretchers, B, are formed with lugs on their under
| faces, and their outer ends are bent down so as to keep the
rods horizontal. On these stretchers are placed shoes, C,
which are readily adjustable thereupon by the engagement
of the loops on said shoes with the lugs on the stretchers.
These shoes are formed with ears at right angles to each
other, with an intermediate space so as to allow the ends of
the corners of the frame to project bevond them. The ears

illustrated are the jaws, which are made of chilled cast iron, |

| are covered with leather, felt, or paper, to prevent marring
the frame,

To operate the machinery, it is simply necessary to adjust
the shoes, C, on the stretchers in accordance with the size of
the frame, each shoe being set in relatively the same posi-
tion, 50 as to secure a perfect square or rectangular frame.
The pieces composing the frame, having glue put on their
ends, are laid in their relative positions; the lever is slightly
drawn, when the corners can be properly adjusted, and the
lever drawn as tight as may be, and locked by the ruck, D,
when the frame may be nailed without danger of displace-
ment,

Patented May 16, 1876. Machines or territory can be had
by applying to A. Wieting, Fort Plain, N. Y.

! . ——
Mo Distingulsh Bitter Almond 01l from Nitro=Benzol,
1 When benzol from coal taris treated with strong nitrie
| ucid, it is converted into, nitro-benzol, a substance closely re-
sembling in odor the oil of bitter almonds, Several methods
have been proposed for distinguishing the two, one of which
depends on its reduction with nascent hydrogen.  The result
in case of the nitro-benzol is aniline, but the test s an ex-
| ceedingly difficult one to perform, except by experienced
' chemists,

An casior one is suggested in Wittner's Seifenfudribation,
A small quantity of the oil is dissolved in 8 or 10 parts of
strong alcohol, adding a solution of caustic potassa oqual in
volume to that of the oil used, and then evaporating the
mass o one half.  Genuine bitter nlmond oil, whon treated
thus, forms a clear yellowish liquid, while uitro benzol is

cconverted fnto a hard brown mass, over which is n clear
{ Hquid.

If un adulteration of the genuine oil with some artificial
kind is suspected, this test will not suflles: but the adulter-
tion I detected by determining the bolling point.  Oil of
hitter almond boils at 180" ¢ (860" Fal.,) nndd nitro-benzol

pat 2187 C, (41567 Fuh.). I the ofl to bo tested boils at o higher
| tempernture than 180° €, or 856" Fuh., it indiestes an ndul-
toration with nitro-bonzol.

This test will not of course, distinguish the new artificial
| oil of bitter almonds, which has the same composition s the
[ nuturgl, nor I there any nocessity for distinguishing it.

- .. -—
DYBING BLUR onEY ON 0AvZM.~—For 22 1bs, stufl, take
{ through a water contalning 17 ozs. sulpharie acid, and rinse

blow delivered on its outside, but the dropplog of any hard  rating paper with o Hguld prepared by dissolving shellne at | well ; and then, st 176° Fuh. through o fresh beck of

body fnto It causes It to burst futo countless pleces,

u moderate heat in o saturnted solution of borax,

{8} ozs. nigrosin and 2 1bs, 8 ogs, wlum, wnd dry.




R EEE—————— Y T

20

Continued from first page,
provements upon, the one exhibited. It ling been stated that
the chemical constitution of petroleum ghowa it to be, ns o
fuel, 25 por cent, superior to all other fucls, In the Brayton
engino the whole products of combustion are contained in
i working eylinder, thus, it 1s claimed, utilizing to the ut:
most extont the theoretical valueof the fuel.  In this connee:
tion, Nowever, it may e said that, since pot.roloum. if con-
camed 1o practical completion, loaves & minoral reslduc,
the combustion in this case not carvied lo.lw final limit,
there remaining in the eylinder o comparatively heavy oll,
whioh prevents the formation of a polid deposit, and which
sorves at the same time for lubrication. The engine 18 sub-
stantially and el built, and Las, as will be seen, but fow
parts, tho working parts being aecessible and all under the
neer. ‘
ey;‘:: :I:ngz?pnrliouhuu address the Pennsyltvania .lh-m)l_\'
Moter Company, 182 North Third street, Philadelphin, Pa.

Gommunications.

Blaocular Vislon,

7o the Biitor of the Scientific American

In the Scextrero Asericax of November 25, I nolicc_ an,
article giving the history of :lie stercoscope ; nn.d. having
pever seen in print any other theory of binocular vision than
that contained in the article, I conclude that scientific men
accept these ideasns correct.  Until it can be ascertained
that a person who never saw with but one eye does not see
things in relief, the theory of Sir Charles Wheatstone, that
a superposition of one image on another is necessary, cannot
be proven.  Ifany one closes one eye, the relief view of ol.)-
jects is not affected.  But in this case it may be said that it
is caused by the expericnce of previous observations. In
viewing objects at a distance there is a convergence of the
vision, which allows only one focussed point to be seen at o
time, but each eye sees a different fmage as the object is
viewed from two different points atout two and a half inchies
apart, yet only one object 8 seen. When I was a oy I
often amused mysclf in observing objects passing by the corn
erib.  If the slats are two and a half inches wide and nailed
vertically, leaving spaces about one and a half inches, an
object (such asa man plowing, passing in front at some dis-
tance, say a quarter of a mile) will present a very amusing
and instruciive spectacle to any one placed inside the crib at
about eight or ten feet from the slats. The width of theslat
prevents him from converging his vision. Sometimes the
horses will be a great distance ahiead of the plowman; in a

moment the man will be at the horses’ tailz, then the horses |

will appear to have very long bodies. It is not necessary
that the lenses be prismatic.

More than twenty years ago I'made two sterecoscopes with
common lenses of six inches focus, placed two and a half
inches apart from center to center, with their axes parallel
The images were pasted on the cards so that any two cor-
responding points were exactly two and a half inches dis-
tant. The effect was equal to, if not better than, that pro-
duced by prismatic lenses. I think the parallel vision is near
er the truth, as the rays of vision, from a base line of only
two and 2 half inches (the distance of the eyes apart), are
very nearly parallel. It seems that the small difference in
the images has much to do with the unity and relief.

As this subject has been handled by men of great scumen,
I feel diffidence in approaching it, but never having seen or
heard of & steorscope made with ordinary lenses placed with
parallel axes, this may be the means of further investiga-
tions by persons having more time, and being more compe-
tent. than your correspondent, Joux H. Hevser,

Hagerstown, Md.

A Cigar Box Telegraph,
To the Bditor of the Scientific American:

Having seen 8 description of Bailey’s system of sea tele-
graphy in your SverrLeMexsT, No. 7, I recalled some exper-
iments in that line made by myscll some years ago. The
manner of making the signals, though not new perhaps,
was entirely original with me, and would probably interest
many of your readers. The system was used gt night only,
and was managed in this way: A small Kerosene lamp was
inelosed in an ordinary cigar box, which had an opening cut
through the top for the lamp chimney, and soveral small
boles through the bottom to admitalr. On the side of the
box, justat the height of the flame, was cut a round opening,
uhout four inches in dismetor, und covered with glass, to
keep out the wind. A shutter of suitable gize to cover this
opening, was then fastened to the box, by u single sorew at
the bottom, o that the shutter could be vibrated to or from
the opening, like an inverted pendulum. A small slop was
put on one kide to prevent the shutter from passing the opon-
Ing; while a knob near the screw served ns n hand)e to vi-
brate the shotter. A light spring kept the shutter closed, Ko
that oo light was visible, My brother, who lived Just one
mile distant, possessed o similar box and lamp, which we
used almost every night, The usunl Morse code was usod,
and the dots and dashes were distinguinhied from each othor
by the durstion of the flash, To open the shuttor and close
it immediatoly represented s dot; 1o open and olose slowl s
—say o keep it open about half & second—ropresented
dnsh,

A little practice soon enabled any one to read or transmit
8 message almost us rapldly a2 by the clectro-magnetic wys-
tem. At the distance of a mile the light of the small lamp,
scen through the opening of the clgar box, looked likea tiny
spark, but was distinet and certain,  With an instrument on

Scientific Amevican.
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—thln principle, having a powerful lampand r(-ﬂn'v,lor. I beliove

(it meseages could be easily transmitted o distance of ten

milos In clear weather. Any boy can ensily make and use

contrivance of this gort to nmuge and instruct himself du-

ving the long winter evenings. T. C. HAnnis,
snasafras Fork, N. C.

Solid-Ended Connecting Rods.
To the Editor of the Scientific American !

It would seem that a connecting rod forged in one picee,
with simply an opening in its ends for the reception of its
brasses, would commend itself both for locomotive and sta-
tionary engines wherever it could be applicd, as superior to
the complex and costly combinationof strap, gibs, and keys
usually employed. \

1 am not awareof nsingle instance in our American prac-
tice where such o rod is used for the main connection of a
{ocomotive; but solid-ended rods are used occasionally for
parallel rods, and stationary engine builders are beginning to
appreciate them. A good sample of sucha rod was seen on
the Brown enginein the saw mill at the Centennial Fair, This
engine, by the way, was ono of the finest on exhibition; its
desigo, proportion, fit, and finish being excellent.

A, Fig. 1, is a side and end view of the crank end of the
rod, slightly modified to adapt it to locomotive use, the one
on the Brown Engine having semi-circular ends. Theopen-
ing forthe reception of the brasses, B, must, of course be
wide enough to let the collar of the wrist, €, through it as
shown; the brasses have flanges only on their inner ends,
so that the rod, A, may be slipped upon them after they are
placed upon the wrist. The wedge, D, may then be put in,
and the steel binding plate, 13, slid in to place, as shown at
E, in the end view, Tig. 2 shows this plate detached from
the side view; a small binder is applied at @, to keep the plate
in its place. The wear of the brasses is followed up by the
serew, I, and wedge, D; and when the wedge has reached
the extent of its range, it may be returned to the position
ghown, and o thin steel backer inserted behind one or both
liragses ns the cese may reguire; this process of adjustment
may of course herapeated until the brasses are worn out,

Fig. 3 shows a good substantial form for the ends of par-
allel rods; the outer ring, O, mast be large enough to let
the collar of the wrist pass easily through the eye in the rod ;
the ring, P, is simply a lining of hard composition, to take
the wear of the wrist and to be renewed occasionally when
worn out; the outer ring being secured by a taper pin, T,
split at its lower endas shown. The inner ring is kept from
turning by a dowel, 8. Therings, being in halves, may be
first placed upon the wrist, and then the red slipped upon

them, as explained above, F. G. WoopwARD.
Worcester, Mass.

Boller Explosions,

To the Editor of the Scientific American :

It is very generally conceded by scientific and practical
men that the most common, if not the sole cause of boiler
explosions is the allowing the water to become so low that
the boiler is overheated, and then while it is in this condi-
tion introducing a large amount of water, which, coming in
contact with the highly heated iron, is almost instantly
transformed into steam, thereby straining the boller to the
bursting point,

Attention should be directed to the other side of the ques-
tion: the prevention of boiler explosions. Lack of water
being the enuse of explosions, it is solf-evident that a sufi-
ciency of that element would prevent them. The care of
keeping up this supply of water rests upon the engineer in
charge of the boiler; and engincors nre, as a rule, men who
have just sufficient education to feod thoeir vanity, They are
not edueated men, butare o little botter informed than their
fellows, Their employers, almost invarinbly, place a large
amount of confidence in them. This confidence, taken in
connection with their limited edueation, leads them to fecl o
superiority to thoso with whom they como into contact, In
many cases it is impowible to toll them nnything, for they
lnow all things, na they think, and thelr evidence is the faot
of their employers asking their udvice. If nn oxplogion oe-
curs, and you ask the engincer his opinion of the cause, he
does not know, he has no theory; but one thing he is posi-
tivo of : The boiler was full of water a fow minutes bofore
the catastrophe occurred; and hero ho Ix at variance with all

sclentific mon and the public generally,  Buch are the men
by whom boiler explosions are to be prevented.
The Government hias made sovers) Attompts (o suppress

these enlamities.  On the rivers, it is necessary for all boats
to carry a low-water alarm connected with cach boiler; nnd
this precaution has reduced the number of explosions to a
considerable extent, On land, there hus been establishied
in geveral places a system of inspection. Scientific practical
men, who thoroughly understand this business, are employed
to examine all boilers, and, in case they prove good, to give
certificates to that effect; if otherwise, to have them re-
paired.  This system of inspection has been of great advan.
tage, especially as a means of arriving at the true cause of
explosions, It has proved that the bursting of n defective
boiler will produce little or no damage; that it i8 the explod-
ing, the teaving asunder of a sound, well-made boiler, that
sends forth the terror and destruction. It has also proved
that the inspection of a boiler will not prevent it from ex-
ploding, and that such a process will not prevent the engi-
neer from allowing the water to become dangerously low in
the Loiler. Some other course will therefore have to be
taken, and I suggest the use of nutomatic water regulators
and low-water alarms. T will venture to say, that there are
over fifteen thousand boilers in Pennsylvania alone, yet,
without a doubt, not the one-tenth part of them are using
cither of these safety arrangements, This is not caused by
the expense, for very few owners of boilers would com-
plain against the expense of any thing to secure safety. A
very significant fact is that the greater part of the saféty ar-
rangements in use in this State are in the oil regions, and
this is because there, very frequently, the owners themselves
have charge of the boilers, The difliculty is that you go to
the proprietor to get permission to attach an alarm to his
boiler, he will very likely, in fact almost always, direct you
to the engineer, or he will consult that dignitary of himself
in regard to it, Of course the engineer gives a decided re-
fusal to have anything to do with it, IHe knows what the
machine is for, and condemns it without an examination.
ITe would not be carrying out human nature, if he did other-
wise. You insult him; you wound his vanity, by proposing
such a thing as putting up an apparatus to perform the
work better than Lie has been doing it; a machine to give out
an nlarm and inform against him, when not tending to his
dutics. Youimply a probability of the boiler exploding,
which, he thinks, so long as lie has charge of it, there is not

' the least possible danger of. He gives his opinion to the pro-

prictor, and it is taken ascorrect. The engineer's excuse for
disliking these appliances, is that they get out of order. If
any one will examine them, and their principle, he will find
that they are exceedingly simple, and there is no likelihood
of their getting out of order.

Are we to be subjected to the dangers of these explosions
and the terrible risk of life incurred onaccount of the ignor-
ance and vanity of the men who have charge of the boilers?
Is is not criminal to neglect any means for the prevention of
such disasters? This is a question of public interest, and
should be decided by the people, ortheir representatives. 1
should like to sce something done in this direction, and I am
certain that there are hundreds of others who would like to
see the same. E G A

Monticello, Pa.

O

The First Stecamboat on the Mississippl,
To the Editor of the Scientific American :

Happening to stop at a bookstall in New York city some
vears ago, I picked up a tattered duodceimo volume entitled
*“The Navigator,” printed for Cramer, Spear and Eichbaum,
by Robert Ferguson & Co., of Pittsburgh, Pa., anne 1814
It purpoxted to be **an accurate guide, containing directions
for navigating the Monongahcls, Alleghaney, Ohio, and
Mississippi rivers, with an ample account of these much ad-
mired waters, from the head of the former to the mouth of
the latter; and a concise description of their towns, villages,
harbors, settlements, cte., with maps of the Ohio and Mis-
sissippi.” The quaintness of the title, and a desire to sce
what was known at that day of the great Father of Waters,
upon whose banks I was preparing to fix my home, induced
me to invest a half dollar in the book.

“There is,” says the author, or editor (whom I take to be
Mr. Zadoe Cramer, as his name appears as the ““ proprictor
of the enterprise,”) *“now on foot a new modo of navigating
our western waters, particularly the Obio and Mississippi
rivers. This is with boats propelled by the power :
The plan has been carried into successful
Hudson river, at New York, and on the
Newecastle and Burlington, It has been
on the Hudson goes at the rate of four an hour against
wind and tide, on her route between New York and Albany,
and frequently with 600 pussengers on )
successful experiments, there o '
plan suecceeding on our Westorn
mense advantage to the commerso.
Roosewalt, & gentloman of entorpris
said, in conjunction with Messrs, 1%
New York, has a boat of this Kind n

burthen,  And there is one bullding at |
Dy citizens who will no doubt push the
be indecd a novel sight, and pleasing as
boat working her way up the windings of
the appearance of sall, ouar, pole, X
her—moving within the secrets of

chanism, and propelled by power

Whethier the citizons ¢f Frankfor

G
1 O%

thelr enterprise " 1o a succossful «
boat out to astonish the patives, is not re




2 in December, 1811, where she took in
ongers for she first time, and passed on to
foh route sho has beon successfully em-
Hor nccommodations ure good and her
rous—soldom loss from Natohes than from
#18 per head; nnd when she atarta from
 generally from 80 to 00, and sometimes ns
n B0 passengors, at §25 cach to Natehes,"
~ Phe writer further states that the New Orleans had up to

 that time (1814) cleared over $20,000, over and above all ex-

0 interest on the investment included | The cost
of building s not stated; but the ownoers aro salil to have es-
timated the value of their **exporiment” at $40,000, The
‘writer of the note goes on to say: **The steambont goes up
in fy en to eight days from New Orleans to Natchez,
und desconds in two or three, stopping several times for
froight and passongers. She stays at tho extreme of her
Journoy (New Orloans and Nutchez), from four to five days,
to discharge nnd take in loadivg, It is thought, however,
by pushing her, she i capable and ought to make the trip
eyery three weeks throughout the yoar, in which cose hoer
gains would be considerable more than stated; 8 woeks to
each trip being 17 trips a year, four more than she porformed
last year."

In those days, Americans were nothing if not patriotic,
and consequently we are not surprised at finding our author
commenting thus upon the achievemont: ““ When we reflect
that England has had the use of steam power for upwards
of one hundred years, and that it was left to Americans to
apply its force to the propelling of boats agninst wind, tide,
and the most powerful currents of our rivers, we cannot but
rejoice and believe that America possesses that happy kind
of superior genius, willing to embrace all the botter parts of
the old, and capacitated to invent new, principlos,”

There are other extracts that T might muke which would
astonish and instruct your readers. Captain Euds' plan of
Jetties s here proposed and urged by our author, years be-
fore Ends was born, as the only way to deepen the mouth of
the river. In advance of the bulk of geologists, he boldly
throws away the untiquated notions of the age of the world,
and declares: *“ When I survey this immense work per-
formed by the hand of Nature, I cannot accord with the
views of the philosophers who are pleased to figure out the
infantile state of our world. * * * On the contrary, we
must grant it an incalculable antiquity I Pretty well said
for 1814 ¢ F. L. J.

Osceola, Ark,

¥ Acronautics.
T the Editor of the Scientific American:

Your comprehensive editorial article published under date
of December 2, 1876, seems to embody the latest suggestions
in regard to the subject of seronautics. The substitution of
& machine sustained by mechanical force, instead of by a
buoyant gas, is a mark of progress, since a car sustained
by gas is, from its large size, in proportion to its carrying
capacity, necessarily unwieldy, and at the mercy of the ele-
ment it is proposed to navigate. That a heavy body can be
sustained by mechanical force is evidenced by the flight of
birds. That a beavy body can be sustained by continual
circulsr fan motion is evidenced by the toy tin fan, which,
when a certain velocity isgiven it, overcomes the pressure of
its weight, rises, and continues to rise as long as that circular
motion is, through its own momentum, kept up; and could
the velocity with which it starts be maintained by some
power within itself, it would be clearly self-sustaining.

The results of the experiments of the Acronautical Society
of Great Bnitain, noticed in the above mentioned article,
afford a very satisfactory starting point from which to cal-
culate the smount of nominal horse-power required to raise
and keep supported 8 certain number of pounds weight.
These experiments show that a plane, whose surface meas-
ures one square foot, held at an angle of 15°, against a cur-
rent of air having a velocity of twenty-five miles per hour,
will sustain o weight of 1§ lbs,, while the direct pressure,
necessary 1o hold the plate against the current, is § of a 1b,

Assuming the result to be sufficiently accurate for purposes
of experiment, the number of Ibs. weight a nominal horse-
power will sustain can be readily calculated. A plane at
rest, and a wind velocity of twenty-five milea per hour, is
equivalent to forcing a plane against still air at a speed
of twenty-five miles per hour. The horse-power required to
maintain a pressure of § Ib., at 8 speed of twenty-five miles
per hour, would be equal to that number of b (}), multi-
plied by the number of feet a minute which it moves (2,200),
and the result divided by 83,000, which will give a result of
& horse-power as the power required to sustain 1} Ibs,,
or §x horso-power to the pound, which is one (1) nominal
horse-power to every 67} Ibs., of weight sustained.

Twenty horse-power would sustain #eoretically a weight
of 1,850 Ibs., but, practically, probably only about 1,000 1bs.,
and would require two fans each 83} feet in diameter, mov-
ing at n spoed of 85 revolutions a minute, which, with the
faces at 8o angle 15°, would represent a wind velocity of
twenty-five miles per hour. As a proof of the power re-
quired to drive two such fans st the speed named, we have
only to reverse thio process and call them wind wheels and
oalculate the power to be derived from them, with & wind
velocity equal to that produced by their motion, tweaty-five
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miles per hour, the result will be very close to twenty horse-
power.

From these figures can be seen the enormous amount of
power required to be developed by apparastus which must
not weigh complote—with supplies for keeping up the power
driver for managing the craft, and passengers or frefght—n
greater number of 1bs. than 67§ 1bs,, (practically 60 1bs.) to
every horse power such apparatus is capable of developing
aod maintaining, This proportion of power to weight s
largely in excoss of that which can be produced by nny
motor at present manufactured, although the steam fire en-
gine boiler comes nearest, for furnishing the most powor
with the least weight.  Until a motor can be devised which
shinll cover the required demands aerial navigation will pro-
bably remain a practical impossibility, but, given these ro-
quirements, there is every reason to believe this seemingly
difficult problem can be successfully solved. In the past
twenty years manufacturors of steam engines and boilers
have been, each year, getting more steaming capacity and
power within less space and with less weight. Tt is not par-
ticularly visionary to suggest that it may be in the rango of
possibility to make such advances in future as have heen
made in the past and produce o motor which shall fulfil the
requirements of nerial travel,

Meviden, Conn. Ciarres I, Dayrox.

A Renewal of the Lactomoeter War,

As a general rule, when learned doctors disagree, they fight
out their differences in ponderous pamphilets and periodicals,
and occasionally in the lecture room, among their compeers
in learning. The general public rarely pays much attention
to such warfare; first, because it believes that truth is mighty
and will prevail; and secondly, because the subject matter
of the controversy too often soars far above the average in-
tellect.  Recently, however, a great battle, wherein the pub-
lic is materially interested, has been waged in a court room;
and for several days two sets of learned chemists, armed with
lnctometers, retorts, flasks, and libraries of authoritics, have
each endeavored to impress one weary judge and twelve
tired jurymen with the profundity of the ignorance of their
respective opponents, and the accuracy of their own views,

The case was the People against Schrumpf. Schrumpf
soid milk which the Board of Health's lactometer said was
watered. Serhumpf was indicted, convicted, fined, and com-
mitted to durance vile for ten days. Such, we should ex-
plain, was the proceeding which cloaked the real case of Do-
remus against Lactometer, which was but a repetition of the
conflict waged in the courts last spring, wherein the above
much abused instrument came off, as it did this time, victo-
rious. President Chandler appeared, as before, as champion
of the lactometer, and his opinions were corroborated by
many other of our most prominent chemists who have made
milk an especial study. Dr. Doremus prosecuted the instru-
ment as of old, and he also had a very respectable support.

We cannot spare space to review the enormous mass of
conflicting evidence presented, nor shall we attempt to re-
concile the faults or fraudsalleged by one side to exist in the
instruments of the other. The gist of the whole business is
more easily stated. Itisa fact, which we have often ex-
plained, that the specific gravity of milk may be lowered by
adding either water or cream, and its density may be in-
creased by removing the cream. Although cream is lighter
than milk, it 1s heavier than water; and hence the addition
of cream has much less effect than that of an equal amount
of water ; so that although the lactometer does not detect
skimmed milk, it does detect the admixture of any consider-
able quantity of water, Now, after the most careful exper-
iments, the Board of Health has placed the standard of pure
milk at the lowest possible point, namely, specific gravity
1-029; in order that honest dealers may have every protec.
tion, and in milk of that specific gravity the lactometer is
made to float at the 100" mark. If, therefore, a greater den-
sity is shown, then the milk may have been skimmed or
slightly watered ; if a less density is exhibited, then cither
water or cream has been added; and it becomes n question
of probability, which no one will think much over before de-
clding, whether the dealer has added water or cream. The
lactometer, therefore, does not and is not clabned to decide
the actunl valuo of the milk, but it does serve to indicate
any considerable amount of dilution; and this view, in which
the best experts agree, Is now reinforced by opinions of
intelligent parties, The lactometer will therefore continue
to be, a8 it has been all along in this city, a terror to dishon.
est milkmen and a valuable safeguard for the community,

o —
Enamels for Culinary Vessols,

For enamelling cast and wrought iron vessels, the follow.
ing is the method and materials most generlly cmployed:
100 1bs. caleined and ground fints, and 50 Ihs. borax, cal
cined and finely ground, are intimately mixed, fused, and
gradually cooled.  Of this 40 Ibs. are mixed with 5 Ibe, of
potter’s clay, and ground in water to s pasty mass. The
vessel, first thoroughly cleansed by means of very dilute sul-
phurie acid and scouring with sund, is loed with a conting
of this about § of an inch thick, and left for it to harden in
a warm room. A new conting is next added, propared from
135 1bs. of white glass, free from lead; 25 1bs. bomx; 20 b,
sods in crystals, which have been pulverized snd fused to-
gether; ground, cooled in water, and dried. To 45 1. of
this, 1 b, of soda is added, the whole mixed in hot water,
dried und finely powdered. A portion of this is sifted over
the other coating while it is still moist, and the vessel is then
dried in an oven st the temperature of bolling water, (212*
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Ifali.) The vessel is then heated In n stove or mufller till the
glaze appears. It is then taken out and more gl'n'u' powdc.r
I8 dusted on the glazed surface nlready In fusion. This
enamel resists perfeetly the action of dilute mineral and
vegotable acids and alkalies, and does not crack or scale off

from the metal.

In Germany nnd France the following process has lately
came into use—more especinlly for ennmelling copper culinary
vosseld: 12 parts (by weight) white flor spar; 12 parts gyp-
sum, and 1 part borax, are finely powdered, ground together
and fused perfeetly in a crucible; when cold, this mass is
again carefully ground to powder, made into n uniform paste
with water, 1aid upon the clean metallic surfaces, dried and
fused, This ulso gives a beautiful alabuster surface for orna-
mental purposes. e

Moscs IRetuted.

The suljoined ludicrous production, from the New York
Times, is one of the best burlesques on the *“scientific
method” that have come under our notice. The hit at geo,
loglsts wlio construct claborate theories on exceedingly frai]
muppositions might well be extended to some learned profes-
gors in other branches of science, who have reared wonderful
but unsubstantial fabrics of apparent fact solely from the
“gelontific (7) uses of their imaginations.”

“A new and violent blow has just Leen struck at the
Mosnie account of creation by the discovery of an extremely
important fossil in a coffee sack at Baltimore. In the center
of this sack was found the skull of a monkey. There can be
no doubt us to the facts. The coffee was of the variety called
Rio, and the skull was perfectly preserved. Let us dwell for
u little upon the meaning of this discovery as interpreted by
the principles of geology., The coffee suck was 12 (say 124)
inchies in diameter, and 4 feet in height. The skull, which
luy in the middle of it, was therefore 2 feet below the sur-
faoce. To suppose that it was violently forced into the sack,
after the latter was full, would be eminently unscientific.
No one imngines that the fossil birds of the Old Red Sand-
stone dug down into that locnlit{ through the superincum-
bent stratn.  Nothing is more universally conceded than that
fossils are always found where they belong. The animals
whose remuins we find in the rocks of the paleozoic, the
meso-Gothie, and the Syro-Phanicion strata, belong, respec-
tively, to those several syatems. The fossil monkey skull
was, therefore, deposited in the coffee sack when the latter
wag half full, and the 2 fect of coffee which rested upon it
was a subsequent d;rosil. Now, it follows from this premise
that monkeys existed during the early part of the Rio coffee
period. It is the opinion of most geologists that the Rio
coffee period su ed tle tertiary period, and immediately

receded the present period. Now, no tertiary monkeys
ve yet been found; but the Baltimore discovery shows
that monkeys existed as early as the middle of the Rio coffee
period, n date far earlier than any which has hitherto been
nag to them.

“We are now in a position to inquire what is the least
period of time which must have elapsed since the skull of
the Baltimore monkey was the property of a live and active
simian. The acswer to this question must be sought by as.
certaining the rate at which coffee is deposited. It is the
opinion of Mr. Huxley, based upon a long and careful ex-
amination of over three hundred garbage boxes, that coffee
is deposited in a ground condition at the rate of an inch in s
thousand centuries, but the deposition of unground coffee is
almost infinitely slower. He has placed bags, coffee-mills,
and other receptacles in secluded places, and left them for
months ata time, without finding the slizghtest traces of coffee
in them. Although Huxley does not hazard a guess at the
rate of deposition of unground Rio coffee, Professor Tyndall
does not hesitate to say that it is at least as slow as the rate
of deposition of tomato cans. Let us suppose, as we are
abundantly justified in doing, that 30,000,000 of years wounld
be required to bring about the deposition of a stratum of
tomato cans one foot thick all over t{;gssurfacc of the globe,
an equally long period must certainly have elapsed while a
foot of underground coffee was sccumulating over the skull
of the Baltimore monkey. We thus ascertain that the mon-
key in question yiclded up his particular variety of ghosts
und becamen fossil fully 850,000,000 of years ago.” Probably
even this enormous period of time 18 much less than the actus)
poriod which has elapsed since that monkey’s decease; and
wo may consider ourselves safo in assigning to his skull the
age of 50,000,000 years, besides a few odd montha

“In the light of this amazing revelation, what becomes of
Moses and his 6,000 years? 1t will hardly escape notice that
be nowhere mentions Rio coffee. Obviously, this omission
is due to the fact that he knew nothing of it. But if he was
unscquainted with one of the most recent formations, how
can wo suppose that he knew anything about the elder rocks
—the metamorphic and stereascopio stratas?  And yet it is
this man, ignorant of the plainest ‘fm:ta of geology, and of its
very simplest strata, who boldly assumes to tell us all about
the creation!™

—————) @ P e

A Sinistor Rosult of the Centennial,

While it is much more agreeable to bollove thut our Cen-
tenninl Exposition has been attended with none but benefi-
clal results, the fact cannot be ignored that one unfortunate
consequence is Just now stroogly obtruding itself. To the
unsettled state of politics is undoubtedly owing the check
which all have remarked in the mpld recovery of business
from the stagnation of the past three years; but to that cause
alone cannot be luid the unusual fluancial stringency which
prevails at the preseat time, most especially in agricultural
districts.  Reports from many sections of the country state
that failures to meet obligations, among the farmers, were
never 80 frequent; while business with that usually thrifty
clues of the population has rarely been more dull. It looks
very much us if the people, possibly relying on the favor
ablo indications (which appeared during the summer) of &
brisk fall and winter trade, had invested their syvings in
Centenulal excursions, and now find themselves compelied
to retrench, or, In many casos, driven to the worse result of
fulling in their payments. There is one consolation in the
fact that the moncy bas not gone out of the country; and
although the movement may remain sluggish till the new

Administration Is settled upon, s general revival of business
| Wil undoubtedly come in the spring.

|
/
l
4
)

'




-

Scientific American,

[JANUARY 13, 1877.

L — -

Stearin from Fats,

Much attention has been attructed by our recent articles
on the manufacture of artificial butter, and many of our
correspondents have experimented on the separation of the
constituents of fatty matters. The entire separation of the
stearin from the fats is, however, a difficulty with some of
them, and for their benefit, and that of others, we will give
descriptions of the several methods . use,

The first is the saponification of the neatral fat with lime-
water and steam, or with aluminate of soda, sold under the
name of nafrona or refined saponifier. Another method is
by treatment with dilute and strong sulphuric acid and

revolutions per minute. It grinds smeothly, leaving no
chattor marks upon the knife, Owing to their peculinr pr

cess of manufacture, the Tanite Company are enabled to fur
nish whoeels that cut rapidly and with a very small degree of
heat. The stove plate machine, which is represented in Fig
2 s designed to meet the needs of stove manufacturers, It
welghs about 720 Ibs.  The top of table, when horizontal, is
2 feet © inches from tloor, and in aren measures 24} by 414
inches; the front end of table can be elovated by means of a
hand whoeel and screw, 5o ax to obtain, in combination with
a cone wheel, any desired angle. The arbor s made of 1
inches steel, and has two bearings, one 6 inches, the other
84 inches, long; and by means of the rack, pinion, and lever,

steam, at a high temperature. The third method is by chlo-
ride of zine, and by dry decomposition and distillation with
superheated stcam alone. Perhaps the process most com-
monly employed on a small scale is that of the saponification
with lime or aluminate of soda. Heat (in a large, lead-
lined wooden wat or tub) the fat and water in the propor- |
tion of about 10 Ibs fat to 2 gallons water, by means of |
steam circulating through a coil of leaden pipes in the bot-
tom of the vat. When all the tallow is melted, add 14
gallons lime water containing 1} Ibs. of lime (sbout 14 per
cent. of the weight of tallow). Heat constantly nearly to
the boiling point, with constant stirring, for from 6 to S|
hours. Run off the vellow glycerin solution, add 1% gallons |
dilute sulphuric acid at 12° Baumé (=1.086 specific gravity, |
containing 30 per cent. of sulphuric acid, H; SO, to u:c;‘
lime soap; stir, and heat as before until the reaction is com- |
plete, shut off steam, let the whole stand to settle, draw nﬂ"
the fatty acids from the top into similar smaller vats, udd'
diluted sulphuric acid and heat, draw off the fatty acids, and |
wash repeatedly with hot water. The quantity of fatty ‘
acids obtainable from 100 Ibs. good tallow are about 84.8 Ibs.
The aversge of solid fatty acids is about 45.9 per cent.

Let the washed scids stand for some time in a fused state
to eliminate all mechanically adhering water, then allow to
solidify by cooling. Press out the liquid oleic acid in an
hydraulic press; then put the cake in a more powerful press,
and subject to pressure again; after this, it is pressed again, |
as before, but between warm plates. It is then fused, cast|
in large porcelain-lined iron moulds, of about 5 1bs. capacity
each, and set by to crystailize. This is accomplished in 12
hours in winter; but in summer it requires twice the time. |
The crystallized cakes are placed in bags of horsehair, be- |
tween plates of iron or zine, in a hydraulic press capable of
exerting immense pressure. The cakes are once more sub-
jected to pressure in a press placed horizontally, the plates
inclosing the cake being heated in this case by steam; this
removes the last trace of oleic acid. The stearic acid is
then melted together with dilute oil of vitriol (3° Baumé,
1.02 specific gravity), washed with water containing oxalic
acid, and cast into slabs for the candle maker.

————b -

THE TANITE COMPANY'S NEW PLANER ENIFE AND

STOVE PLATE GRINDERS,

The Tanite Company’s *“ Automatic Planer Knife Grinder,”
illustrated in Fig. 1, is made in three sizes: No. 1for 24 inch,
No. 2 for 36 inch, and No. 8 for 48 inch knives, This com-
pany claims to be the first to conceive and bring into use the
cup wheel, by which the uncqual concave grinding, caused
by the wear of wheel when used on its face oredge, is avoided.
In this machine, the knife is ground with a straight bevel
with no change until the wheel is worn out. This apparatus
stands about 2 feet 11 inches high to top of wheel, and is 3
feet wide, No. 1 being 3 feet 3 inches, and No. 3, 5 feet 8
inches, long. It has a 1% inches steel arbor fitted with self-
oiling boxes, with 3} inches bearings; and it runs, we are in.
formed, perfectly steadily when the wheel is making 1,500 |

1"1(/ 1

it can be raised 6 inches if desired. The overhead work is
very complete, the hangers having adjustable self-oiling
boxes,

Both of these machines are of excellent workmanship, and
of strong and durable materinl. For further particulars
addiess the Tanite Company, Stroudsburg, Pa.

—— o
THE DOMESTIC STEAM ENGINE.

A now domestic steam engine of 8 horse-power, which is

furnished at a very low price, is illustrated in the engraving

herewith given. In construction, this machine embodies
many advantageous foatures. The bed, cylinder, steam-

chest, both crank shaft bearings, and the guide lug are all
cast in o single picce.  The bed is oval in form and bollow,

and the portion on which the cylinder is made serves as o
feed water heater, wherein the exhaust steam is utilized. In
order to protect the crank bearings from heating, due to their
proximity to the boiler, they are made of the best Babbitt
metal; and & chamber is provided beneath them into which
the cold feed water is foreed prior to its entering the heater,
The chamber also tends te keep the other parts of the engine
(except the cylinder, steamn chest and heater, which should of
course be as hot as possible) in a cool state, The crosshead,
connecting rod, eceentric strap, and rod are constructed of
cast stecl.  The crank shaft is of cold rolled iron: the pump
barrel, stufling box, valves, and chambers are of brass, and
are disposed 2o that casy access to the packing may be had.
The valves may be reachied for repacking and adjustment by
slacking one set screw without removing any of the pipes.
The tops of the stuffing boxes are cupped 50 as to prevent
water and oil ranning down over the engine, The piston is
a solid casting; and in two grooves in its face are sprung
metal rings, turned eccentrically, and larger than the evlin-
der.  This is claimed to form an excellent wlf-mlju.:ting
Lustly, the necessary drain cocks and an efficient
ZOVernor are prov i"l'(l.

The eylinder dinmeter is 8 inches; stroke, 4 inches: diam-
cter of fly wheel, 18inches; and weight, 65 to 70 1hs, At 260

packing

| revolutions per minute, and under a pressure of about 100

Ibs, of steam, the engine develops (per dynamometer)  Jittle
over 3 horse power. It is sold as of 1! to 2 horse power,
with a working speed of 300 revolutions, It may be attached
to the boiler by bolts, or to a separate post.

The boiler has a cast iron base, forming fire box and ash
pit. There is a fire brick lining which, it is clsimed, on be-
coming heated tends to consume the gas generated.  Holes
through the smoke bonnet above the tubes are provided, so
that the latter can be cleaned without removing the bonnet.
Above the bonnet is a circular plate with corresponding aper-
tures, which are, all but one, smaller than those through the
smoke bonnet. By turning the plate so that the one large
hole is successively brought over the tubes, the latter may be
cleaned one at a time. The small holes serve as a damper,
admitting cold air into the stack, and so checking the dmft,
and thus avoiding the necessity of opening the fire door, The
boiler has all necessary attachments, and all parts of the
engine are duplicated, so that they may be easily replaced.

For further information address the manufacturers, Messrs,

F. F. & A. B. Landis, Lancaster, Pa.
e e
Pistance ladicator,

This improvement is by Captain Henry Watkin, R. A,
being a hydro-clinometer designed for use in coast batteries,
having a height of 90 feet and upwards above the sea level.
It consists of a piece of wood about 2 feet 6 inches long, 3
inches deep and 1 inch thick. Imbedded in one side isa
tube containing colored spirit, there being above the tube a
scale graduated for yards. A small telescope is fixed at the
top of the instrument st one end, the telescope having cross
hairs similar to those in a theodolite. In using the instru.
ment, the end furthest from the observer rests on the top of
the box in which it is carried, the end next the observer, and
which carries the telescope, being elevated by meansof an ad-
justable brass arm orsupport. Intakinga rangeall that is nec-
essary is to sight the object and bring the cross hairs to cut
the water line. The exact range is then ascertained by read-
ing the figures on the scale at the level of the spirit, which
gives it without any calculation whatever. The time re-
quired for the operation is about eight seconds, after which
the object, if moving, can be continuously followed. After
full trial, both at home and abroad, this instrument has been

sealed for adoption in the British service.

THE TANITE COMPANY'S PLANER KNIFE AND STOVE PLATE GRINDERS




THE HARE AND HER FOES.

Mr. Wolf has represented in the admirable pleture (which
we select from his work entitled ** The Life and Habits of
Wild Animals,”) & touching episodo in the 1ife of ono of the
mostgraceful and harmless creatures in the whole Jist of
Nature's works. The hare (lepus timidus of Linnmus) has in
all ages been a chosen Lypo of speod and timidity ; and from
the time of the Roman empiro till now, the chasing of hares
has boen o favorito sport.  In the pumsuit of these creatures,
as gonerally practised now, called counsing, grayhounds are
employed, the dogs bolng matehed against each other in
couples, and held by their collars 1o a catoh at the end of »
leathern steap,  When a hare s found, and leaves her form
in the grass whero she prefers 10 mako her bome, after she
has started somo distance, the dogs are released simultane
ously; and away they go with lightning speed, the devotees
of the sport riding after
them to enjoy the chaso,
and to see which favorite
dog catehes the hare,  The
pursued creature is over-
matched in speed, strength
and endurance ; but she
frequently gives the best
grayhounds a long run,
us sbe doubles with re-
murkable facility, turning
back on her course 8o sud
denly ns to run between
the dogs, who shoot far
beyond her, being unable
to come to a suddoen stop,
Hures are also hunted in
the usual way, with har-
riers, hounds of a breed
possessing speed and Keen-
ness of scent.

The eyes of the hare are
large and prominent, and
its vision extends in all di-
rections at once; its senses
of hearing and smell are
very acute. Hares gen-
erally remain quiet during
the day in the form or seat,
asit is called, whichis gen-
erally a depression in the
ground in a meadow. In
the evening they chase
cach other and gambol
over the fields, and manage
to get food enough for the
day's support ; and the
neutral color of the ani-
mals so closely resembles
that of the soil that they
readily escape observation
after sunset.

The hare shown in our
illustration has been
wounded in the foot, per-
haps by astray pellet from
4 sportsman’s gun; and
unuble to proceed farther,
she crouches under a leaf-
less bush.  But the white-
ness of the snow soon re-
veals her whereabouts to
the pursuing crows; and
a few of these strong om-
nivora will soon peck the
poor creature to death.
The crows depicted are of
the hooded variety (corons
corntz, Linnwus); they
have black heads, fore-
necks, wings, and tails,
with purplish blue and
green reflections ; the rest
of the plumage is ash gray in cotor, tinged with purple.
This crow occurs inall parts of Europe, being common in the
north of Scotlund; its favorite food is fish and molluses; and
when unable to break the shells of the latter with its beak,
it will eurry them to a great height and drop them on a rocky
spot.  Its ordinury flight is slow und rezular, and its gait
upon the ground remurkably sedate and dignified.

—~— o —

Simplo Apparatus only Necessary.

We hear s0 much nowadays about the eluborate outfits of
scientific apparatus, wherewith this or that college is pro-
vided, while so many ingenious devices, with names ending
in ““graph,” “scope,” and ‘““meter,” are constantly being
invented, that we are half inclined to think that more
attention is being paid to the tools than to the work which
they are designed to accomplish. Apparatus may be di-
vided into two classes ; first, that used for purposes of in-
vestigation ; and second, that employed to demonstrate the
laws of seience or the results of investigutions to others.
In either case, the simpler the tools the better ; for in the
one the investigator wishes little to hamper him in his path-
way toward the result he scarches for, and in the other the
ides is to impress prineiples on the mind, and not to bur
den it with unnecessary details.

Seientific Amervican,

]

The student of the lives of the great inventors and discover-
ors will find that they almost always preferred the most primi-
tive devices for working out their ideas, and for illustrating
thelr meaning in giving explanations.  Faraday's fimt elee-
trical experiments were conducted on o machine which he
himself made with o glass phial ; and his lectures to children
wore models of extemporancous speaking, illustrated by ex-
periments, made with the simplest materials. His discourses
on n candle are admirablo disquisitions on heat and combus-
tion, Tyndall, from a piece of ico, evolves a wonderful
story. 'The late Professor Graham offered in himself a still
more striking example of how genius of the right sort can
work with the very simplest means, A recent biographer
says that, ** with a glass tube and plug of plaster of Paris,
Graham discovered and verified the law of diffusion of gases.
With o tobacco pipe, he proved indisputably that air is a

Ingenlous Advertising.
Visitors to the Centenninl will doubtless remember that
of the sewing machine exhibitors in Machinery Hall,
vied o very prominent position on s prin-
during the continuance of the Expo-
g all comers, und especially those

one
whose display occuy
cipal uisle, kopt posted,

sition, a large sign, invitin
who owned sewing machines, to inscribe tbeir names in &

handsome register.  The inducement offered was tLat, after
the close of the Exhibition an elegunt sewing machine would
be presented Lo some one of the signers, and all would have
equal chances in drawing for the prize.  Of course the effect
of this was (o sttract bundreds of people towurd this parti-
cular exhibitor's display; and thus his goods were hrought
into especial prominence But that was merely s secondary
object. A very large percentsge of those who stopped to
sign wrote their names, and told the kind of sewing
machine they were using.
Then a neat certificate was
presented inreturn, which
established  the signer's
claim to one share in the
drawing. In this way
thousands—perhaps tons
uf thousands—of nunes of
sewing machine users were
obtained. We always
found a crowd about the
book, often large enough
to partially block the pas-
sage.

Now that the Centennial
is over, the shrewd sew-
ing machine concern is
reaping its rich reward,
and at the same time is
firing kot shotinto its com-
petitors. To every indi-
vidual on that register
circulars are sent in which
each person is informed
that No. 20,561 drew the
prize, and that the fair
winner is of course “ de-
lighted with her good for-
tune.” Then the reader
is told that to him or her,
and to all other signers on
the book, and to them only
(there is an air of severe
justice and unrelenting
discrimination about this),
the so-and-so machine will
be sold at half price, and
in addition the purchaser
will be presented with a
** Centennial souvenir,” in
the shape of a set of lith-
ographed figures of the
buildings. He is also ad-
vized: “If you have an
old machine, it will be to
your advantage to sell it
now, and get the so-and-
so.” Of course, the re-
cipient of this wise coun-
sel is impressed with the
inestimable advantages,
which are his merely
through his fortunately
happening to sign his
name during his Centen-
nial visit.

Thereis a furniture deal.
er somewhere out West to
whom it would be unfair
not to give credit while on

read the

HUNTED DOWN.

mechanical mixture of its constituent gases. With a tam-
bourine and a basin of water, he divided bodies into crystal.
loids nnd colloids, and obtained rock crystal and red oxide
of iron soluble in water. With n child’s India rubber bal-
loon filled with carbonic acid, he separated oxygen from
atmospheric air, and established points the importance of
which, from a physiological point of view, it is impossible
to overrate.  And finally, by the expansion of n palladium
wire, he did much to prove that hydrogen is a white meta).”
—. o —
Pressing Cotton In Vessols,

A new system has been recently adopted in this city by
shippers of cotton which Is said to prove thus far successful,
The cotton is first pressed in a compressing machine, and
bound with iron bands, as s usual with all cotton cargoes.
The bales are then put into the ship, side by side, and pressed
longitudinally into their pluces by a patent hydrmulic ma-
¢hine. They thus get a pressure both ways, and it is this
second pressure that makes the saving of room. The entire
cotton carzo thus forms a compact mass in the hold, and its
welght is proportionately so much greater than ordinary
cotton cargoes that the necessity for ballasting the ship is
obyinted. It is eluimed that nbout one-fourth more cotton

| can be packed in vessels’ holds by this means than formerly,

this subject of ingenious
advertising. He issues cir-
culars to all the church
sextons, requesting them 10 send to him, just as soon as they
learn of a marriage, the names of the happy pair. On re-
ceipt of this information, the agzents of the furniture man are
hurled upon the innocent and defenceless couple; and on
sales being effected n neat percentuge goes to the sexton.
The same enterprising person prints business cards across
marriage licenses, and furnishes them to town clerks; and
xllllnll".t.ll'.\' pames of other houschbold furniture, the wornds
“ ¢cradles ' and “children’s chairs™ are prominently displayed.
Some vears ago, there was (and probably still i) a custom
in some New England towns of tombstone agents appearing
at the house of mourning within a few hours after a funeral;
and they would, tearfully and in a sympathetic manner,
solicit an order for a memorial marble to tle “dear de-
parted.”  While some of the above-described methods of in-
creasing husiness are perhaps objectionable, they lack the
promptitude and persistency of the lightning rod man, who
starts when the storm commences, and pervades the whole
town before the clouds have dispersed.

P — ——

A xuw plan for protecting safes is to enclose them in wire
netting, so connected with a battery and bell that the diviss
jon of any portion of the wire ruptures a circuit, and the bell
gives the alarm,
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 HOW TO ADJUST LINE SHAFTING. ol
correspondent asks us for some accurate method of ho-
h:ﬁlmng. and saps that for want of knowledge upon the
subject, his shafting runs out of true; and ns results,
the belts have an unequal tension upon them, the bearing
boxes get hest:d, and the couplings get loose, giving him
constant trouble.  As we have from time fo time reccived
4 number of similar communications, we give the following
information upon the matter. |
There are several wethods of lning lne shalting, nnd somoe
of them are found to be decidedly defective in practice. One
of the most common of these {s that of hanging plunfb Tines
ovor the shaft, and then streching u liue, parallel with the
line shaft, but near the floor, and then adjusting the e
shaft until the plumb lines are all equidistant from, or have
precise and equal contact with, the stretehied ling, thus accom-
plighing thy horizontal adjustment. This isa urmlg and trow-
blosome openition for severnl reasons, among which muy bo
mentioned the fact that it is difficult to measure between such
lines when they are long, and tha', ns the line shaft is woved
during adjustment, the plumb Lnes sway about, involving ‘

i
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edge) a line on the planed edge of each target; and we then |
| move the straight edge to the next pair of targets, and place

edge even with the mark already made on the second target.
| We then level the straight edgo with a spirit level, and mark

o line on the third target, combining until we have marked
| wstraight and horizontally level line across ull the targets, the

| operation being shown in Fig. 5, in which A A represents
|Ih(- line of shafting, B B, the hangers, aund C C, the targets.

D represents the line on the first target, and E, the line on

This is not necessarily the case, if the dinmetor of the shafting
varies and a spirit level if used dircetly upon the shafting
itsolf. In further explanation, however, it may be well to
illustrate the method of applying the gauge shown in Fig. 6,
and the struight edgo, €, and gauge, D, shown In Fig. 8, in
cases where there are fo the same line sections of shafting of
different dismeters.  Suppose, then, that the line of shafting
in our example has a mid section of 2} inches diameter, and
is 2 inches at one, and 2§ inches in diameter at the other end.

socond, I is the straight edge, levelled ready to form a | All we have todo is mark on the gunge, shown in Fig, 6,
guide whereby the line, D, or target, may o eartied forward, | two extra lines, denoted in Fig, 6 by D and E.  If the ling,
Jevel and straight, to target 3, and 20 on aeroes all the targets, | C, was at the proper distance from A, for the section of 21

A ;
Thoe line thus marked s the standard whoreby the shafting | dinme'er, then the ling, D, will be at the proper distance for
{8 to be adjusted vertically; and for the purpose of this nd- | the section of 2 inches, and E at the proper distance for the
justment, we must take a plece of wood or n square such as | section of 2§ inches dinmeter: the distunce between Cand D,

Ty 7.

isshown in Fig. 6, the edges, A and B, being true and at a ' -~
right angle to each other, The line D, in Fig. 56, marked .)) ’
neross the targets being 16 inches below the center line of the

shaft at the end from which it wus started, we make o mark
upon our piece of wood the line O, in Fig. 6, 15 inches from
the edge, A (as denoted by the dotted line in Fig. 6); and it
is evident that we have only to ndjust our shaft for vertical

and also between C and E, being § inch, in other words, hale
 the amount of the difference in dismeters. In like manner
| for the horizontal adjustment, the gauge piece shown at D
|in Fig. 8, would require when measuring the 2] inches sec-

'l the necossity of some one to steady them, They are fur
J thermore in the way; and the contact by swaying of a|
single one with the stretehed line interferes with the whole |
operation.  For the vertical adjustment a spirit level alone
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i= somctimes employed; and this is objectionable for the rea-
sons, among others, that there is nothing to guide the opem-
tor as to whether the part he begins at, and which we will
sunpose requires to be adjusted, should be lifted at the one
end or lowered at the other, in order to make an adjustmert
suitable to the general line of the shafts.  He may it is true | height so that, the gauge (shown in Fig. 6) being applied as ‘-
first test the whole line of shaft, and make a note of the shown in Fig. 7, the shaft will be set exactly true, when the |
mn;: tmt';:d t:d at each ';ﬁ;ins fnindt:jc, using !hvinv!whtw 8 mark, C, on the piece of wood comes exactly fair with the |
guide to jest met o ustment, It is better, 'lines, 1), marked on the targets. .
however, in every respect, to adopt the plan here recom- | For horizontal adjustment, all we have to do is to place a
mended, which is as follows: First prepare a number of rude | straight edge along the planed face of the target, and adjust |
i el i e e b ol sl e
y = . L 8, In Wi e > st \ 8
the outer edge face, A, planed true, and baving a line marked 'cdge referred 1o, and D a gauge. If, then, we apply the !
parallel with the planed edge and about # inch inside of i, istraighl cdge and wood gauge at every target, and make the
'!"hls L‘:l““’":@d f°i" “;’ s g‘ﬂdc.h‘l:; WnBj““fIfl':’" with the | gbove deseribed adjustment, the whole line of shafting will |
plumb line shown in Yig, <, attzched at B, ¢ next pro- | be set level and truc.
ceeding is 1o streteh & line parallel with, but vertically below ; There are several points, however, during the latter part |
the line of shafting, sufliciently to clear the largest hub upon of the process at which consideration is required. Thus, |
SRy of u“’ pulleys on the line of shafting, as shown in Fig. ufter the horizontal line, murked on  the targets by the |
:'u '1:’ :nl:lwg ttc “m:: ‘:"'3 sm‘flﬂng‘-]? ::;0 ‘l‘lfli!i”"il’“"l’.\‘ straight edge and used for the vertical adjustment, has been ’
» 0d Une. 1o ad)nsung ne, We istruek on all the targets, the distan:
have, however, the following considerations: If the whole | ulmfllng“lo lhn:(lin;g:hom:m m::u::?ln:\:l;z:::‘:; :: x‘
:;;LZ&*:’:;‘?&“S}:R‘::"‘ “': i}:'l"“.‘;:’ ""‘;;‘L‘; ll.w‘li;m ;’(l\lll" shafting; and if it is found to be equal, we may procoed‘
shafting | l'l di g v : ne end of the ywith the adjustment; but if, on the other haud, it is not
o5 n:‘; 5 of ::gelru - iul'm:u:r. :.- sl llllw line further from  found to be cquud, we must determine whether it will be well
sarface of the shafting, at the small end, to an amount | 15 1ift one end of the shaft and lower the other, or make the

equal to one half of the difference in the two dismeters; and |

sinoe the “ine is sufliciently fur from the shafting to clear the |
larzest imh thereon, it makes, o Lar us stretehing the line is |

d

t

e

t' conecernad, no difference of what dismeter the middle e
b tions of shafting may be. The line should, however,
3 st true ns Indicated by o spirit leval,

i We may now procesd to erect the targets as follows: The
planed edgo, A, In Fig. 1, is brought true with the strotelied
line and is adjusted 5o that the plumi line, B, in Fig, 2

p will stand true with the line or mark, B,in Pig. 1. Wien

‘ #0 adjusted, the targot bs nailod to the post carrying the shaft.

£ ing hanger. In performing this vailing, two nails may be

; slightly inserted %o as to mstals the target, wid the il junt.

mont being made by tapping the targot with the haminr,

the nall” may be driven howe, the orerator taking care llm;

driving the nails docs not slter the adjustment, In Fig. 4

‘ A A represcuts the line of shafting, B B, two of the hun' v;
'S poits, and C C, two of the adjustod targots, g
, Having adjustod and fixed in the manger ahove doweribed
' o tarzet to oach of the posts supporting o shaft!ng hangor
'h wa sy tomove the horizoutal stretehed line, and take u
¥ wooden straigh® edge Jong enough o resch from one post
to another.  Then beglaning at one end of the shafting, wo

place the flatxide of the straight odge agninst the lllx;nml

edgo of two targets at u distance of about 15 Inches below

“the top of shafting; aud after lovellng the stralght odge with

n spirit level, we mark (even with the odgo of the atraight

|

bo |

whele adjustment at one end by lifting or lowering it ns the
case may be.  In coming to this determination we must bear

Ao mind what effect it will luve on the viarious helts, in muk-
Ing them too long or wo short; and when a decision is
reachod, we must mark the line, C, in Fig. 6, on the gauge
aceordingly, and not at the distauce represented in onr ex-
ample by the 15 inehes,

The method of adjustment thus pursied possesses the ad-
vantago that it shows how much the whole line of shafting
Is out of true bafore any adjnstment is made and that with-

| out entalling any groat trouble in wncortulning it so that, In
making the adjustmont, the oporator nots intelligently undl
doos not commence at one en utterly ignorant of where tho
 sdjnstment bs golug 1o losd him to when ho arrives st the
sother, "Phon, ngaln, It is n vary corroet method, nor does It
mnko any differonce if the shafting bas woctions of dlfferent
dismetors or not; for In that owse, wo have but 1o measure
the dismeter of the shafting, and mark the adjusting line,
represanted In our example by C, In Fig. 8, nccordingly, umi
| When the adjustmont Is complited, the center lino of the
Whaole length of the lino of whafting will be true and level.,

tion, to be § inch shorter than for the 2 inches section, while
for the 2§ inches section would require to be | inch shorter
than that used for the 2§ inches section, the difference again
being one half the amount of the variation in the respective
diameters. Thus the whole process is simple, easy of ac-
complishment, and very accurate.

If the line of shafting is suspended from the posts of n
ceiling instead of from uprights, the method of procedure is
the same, the forms of the targets being varied tosuit the
conditions. The process only requires that the faced edges
of the targets shall all stand plumb and true with the stretched
line. It will be noted that the plumb lines (shown on the
target in Fig. 2, at B) are provided simply as guides whereby g
to set the targets, and are put at about § inch inside of the z
planed edge so as to be out of the way of the stretehed line,

It is of no consequence how long the stretched line is since :
its sag does not in any manner disturb the correct adjust
ment ]

Bewitched Engineers. e

It is luckily not often that we learn of such an exhibition
of silly superstition as the performance of one Latimer has
Intely evoked from the Civil Engineers’ Club of the North-
west, in Chicago. Latimer is not an every-day seventh son
of a seventh son, born under an eclipse, who restores lost
articles and predicts marriages (with photograph of future
spouse), and who invites you to send one dollar and a lock of
your hnir—Indieshalf price. He isaspecialist in the business,
and devotes himself exclusively to the divining rod branch.
The club recently had a collective interview withhim. After
working himself into a proper clairvoyant state, he lucidly
expluined that “ from' every substance in nature, there are  §
thrown out emanations at au angle of 45°, and that according
to the aflinity between such emanations and 4 substance on vh
the rod, so will the latter be more or less influenced.” With
A perspicuity unusual in oracular utterances, he added that
“the moving force is magnetism:” and that when be insu-
lates himself, there is no movement in the rod. £

80 vastly was the club impressed with the superhuman in-
formation it had received (doubtless free, in consideration of
the ndvertising of the séance in the club's organ, the Chicago
Engineering Newws, whence we quote rerbatim) that | 2
bers *“became so absorbed in the fascinating oceu)
wandering gravely about the room with forked twigs
hands, sometimes advancing, and sometimes rotreating:
always with eyes closely fixed on the mysterious rod wh
esch clutehed with all the strength . fingers,
formal adjournment was forgotton, and the meeting.
broke up as train time approached. A commitiee, b
was appointed to arrange for a series of compl
which the most skeptical might be convinced that
viluable scientific fact awnited only investigation
recognized and utilized," U T iy U

There is evidently a good opening for sane olvil er
in Chicago, i, -

the concentratod revenge of th
posits ity eggs on the ey ‘ %
form of minute white worms, deve ur 1

tholr usual Babits app
bufonivera has boen giv



each 81 foot 10 Tnches long
inchies deep fn the mididle, with
0 inches width of center rib and
cylinderand pump ends of (he beam are

‘of heams welghs 42 tuns.  The

ter or shaft, ¢, 20 Inches dinm.

N ala 15 Inches dismeter,
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rest in podestals bolted to n masslve
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be elther pluin, or sbould bave mouldings stopped Wfore |
rouching the joints with therails.  In pructice all rail mould-
Ings may be worked the whole Jongth of the stufl used ; and,
I muntins (which are the middle styles) are used, the monld-
ings may be cut awiy to the square wood before the mortise
15 cut which iy to recelve the tenon of the muntin.  Thus the
monldings will butt against the square sides of the muntin.
All tho parts for o door thus made can now bo got out by
mauchinery, nod the door will be fully constructive in every
sonide of the word.  There §s no obstaclo to this in the way
of cost, The doversil 18 n constructive device; snd the
dowel s admissible in places s n substitute for the mortise
and tenon, Tongue and grooving is o legitimate dovice,
Both for ends and sides of boards. Bevelling the edges of
the pleces thus Jolued is better than beading.  The best way
to construat large panels is to make them of nurrow strips,

tongue and grooved, and bevelled ot the joining edges, Such

ponels will never **druw.” The shrinkage will be divided |

"~ NEW YORK ACADEMY OF SCLENCES,

The regular monthly meeting of the chemical pection of
this society was Leld at their rooms, 04 Madison avenue, on
December 11, Dr. J. 8, Newberry, President, in the chair.
Professor A, K. Loeds, of the Bteveos Lostitute of Technol-
vy, read a paper entitled

A NEW TEST REACTION OF ZINC.

While testing before the blowpipe o new mineral from the
Franklin zioe mines of New Jersey, Professor Leeds dlscov-
arod that the reaction for zing, when this metal is present in
gilicates in minute quantitics, is much more ensily obtained
by the use of fused sodic ehloride of sodivm than with rodie
carbonate.  This Is due to the greater volatility of zine chio-
ride over the oxide, The green color with cobalt was not
readily obtuined unless the assay ftselfl were molstened with
cobault instead of the conting, It will be noticed that the
number of Ylowpipe reagents s gradually Increasing, and the
tests are beeoming more satlsfuctory and delicate,

NOTES ON TIHE ULTIMATE ANALYEIA

unp barrels are 86 inches in
diameter each, plungers 86 mches
- diamoter, with stroke same as steam

s 0feet.  Tho extreme lift of
the pumps, when the river is ut s
owest stage, i891 feet 10 inches,
Thie pumps are connected with the

standpipe by two lines of 40 inch
4

pipes, provided each with o
ate near the standpipe. The
valves, A4, are of the kind
Harvey und West's double
: Ive. The pumps and pump
ins to the standpipe have a cireu-
lar water way of 40 inches dinmeter
throughout, thus admitting the in-
. ion  of pump barrels 40
inches in diameter, and increasing
the present pump eapacity 28 per
cent whenever the consumption of
water will demand a greater supply
than at present provided for.
The metal (cast iron) of the pumps
and pump mains i3 from 2 to 8

or CNUDE FETROLEUM
was the title of a paper by Profes-
gor 8. F. Peckham, read by Profes-
sor Leeds, Chuirman of the ckemical
section.  The author stated his
troubles in obtaining satisfactory
results by combustion of crude pe-
troleum with oxygen and oxide of
copper, and how he overcame them.
Instead of using the ordinary bulb
for holding and weighmg the lguid,

he used a glass tube drawn out into
capillary tubes st both ends, %o that
the liquid could be drawn up into it
without being heated.  The oll was
placed in a platinam boat, and over
it a brush of asbestos, which had
been soaked in pitrate of copper
and iguoited, and thus covered with
oxide of copper. Oxygen gas was
employed in the combustion. Care

15 necessary to avoid viclent explo-
sions.
INDIUM IN AMERICAN BLENDES
A paper on tins subject, by Pro-

fessor H. B. Cornwsll, of Princeton,

inches in thickuess, varylng as the
forms vary from the cylindricar to
the oval or rectangular. Al the
foints are made with lead by means
of flanges and bolts; the flanges
are from 2} to 8 inches thick, and
from 4 to 6 inches wide, with 1§ inch
bolts.

Each engine is provided with a
battery of three single flue Cornish
boilers. The performance of the
engines has been very satisfactory.
The highest daily duty (caleulated
by the Cornish method) was 48,3063,
344 1bs. of water raised 1 foot high
per 100 1bs. coal; the highest
monthly average was 35,957,620
Ibs., and the yearly average duty
80,217,865 1bs.  Cost of the engines
and connections complete, $117,-
753.04.

The cataract, m, is in the vault,
n; the condenser and air pump are

was also read by the Chairmen of
the section. The anthor has devo-

ted much attentior to the spectro-
scopic examinstion of American
biendes for indium, and in several
cases his labors have been crowned
with success. In the Amercan
Chemist for Junuary, 1873, he men-
tious several blendes then examined,
i one of which, that from Roxbury,
pe found a considerable quantity of
this new metal. In the present
paper, he mentions several others 1o
which traces of it have been de-
tected, especially some from the far
west

Professor A. R. Leeds read =
paper on the

CHEMICAL LITHOLOGY OF THE ADI
RONDACKS,
and exhibited polished specimens of

rock brought from the summit of

Mount Marcy. The chemical study
of the compesition of rocks is a
tedious and laborious one and Dr.
Leeds and his assistants deserve
great credit for their persevering
labors, although the details are not

such as to be of popular interest.
Among other analyses reported was
a quantitative one of hasalt, in
which eleven constituents were de-
termined, including titaninm.

in the well below the main floor, o,

of the engine house, p is the cis-

tern, 7 condenser, § bucket of air

pump, ¢ hot well. w0 is the induction waterpipe at the foot
of the pump stock, » the eduction main, u the feed pump.

Constructive Use of Wood.

The main stay of constructive woodwork is the mortise
and tenon. A piece of woodwork which can be put together
without glue, nails, or screws, and serves its purpose, is an
ideal work of construction; but this is not always possible.
Another principle of construction is that every piece of
wood should be so placed that it ean swell or shrink without
injuring itself, or displacing any other piece. This is main-
tained in an ordinary panclled door, provided no mouldings
are inserted,  Still another principle is that mitre-joints
u_hould bo nvoided, whether for moulded work or not, for the
reason that shrinkage causes all mitres to open.  No piece
of wood should be used unless the straight grain of the wood
can be seen throngh its full length in one place. Inserted
mouldings should be avoided as far as possible; and all
mouldings for panel-work should be worked on the styles
and rails, It Is a general principle, observed in the best me-
dizeyal joinery, that all mouldings on ralls which are hori-
zontal should butt sgainst the styles ; and that styles should

PUMPING-ENGINE, LOUISVILLE WATER-WORES.
(Tsendore 2. Scowden, Engineer,)

between all the joints. Solid table-tops should never be
fastened with glue or screws, but should be secured with
buttons fastened to the under side of the top, which travel
in grooves cut in the framework to allow for expansion and
shrinkaze. These are but few of the principles to be ob.
served in doing the best woodwork.

In all kinds of lumber, the heart should be rejected. Al
boards cut on o radius from the eenter to the periphery of a
tree will remain true, while all others have a tendency to
warp or check,  The first are called ““ quarter-sawn.” It s
a peculinrity of oak that the best grain is found in gquarter-
sawn boards. It is only in these that the * silver-grain ™ is
seen. This consists of u ribbon of very hard substance
which grows out from the center of the tree. 1t is for this
reason that oak i the most enduring wood ; it has a grain
two ways. All woods check in the direction of a radins
from the center. Quarter-sawn oak cannot check.—Ad ndrows’
Guide to Chureh-Furnishing.

To maxe a good varnlsh for gun barrels, take shellae 11-8
0zs,, dragon's blood 8 druchms, rectified spirit 1 quart. Ap-
ply after the barrels wre hrowned.

The following papers were read

by title: *Descriptions of New

Noctuw, with remarks on the varia-

tions of larval forms in the group,” by A. R. Grote, of Buf-

falo, and ** An Index to the Literature of Titanium, from
1780 to 1876," by E, J. Hallock, of Columbia College.

The section on mineralogy met at the School of Mines, in
40th street, ou December 18. Professor T. Egleston read a
paper on the

SMELTING OF NATIVE COPPER
at Lake Superior. Dr. Bolton and Mr. Julian gave a sketeh
of & minernlogical tour in Western North Caroling, accom-
panied by the exhibition of a great number of specimens,

Ox December 29 ult., a terrible accident bappened on the
Lake Shore and Michizan Southern Railroad.  The train foll
through an iron bridge near Ashtabula, Ohio, the cars falling
76 feet. There were 175 persons on the train, of whom be-
tween 80 and 40 were killed outright.  The wreeked train, as
usual, caught fire, and the cars, ete., were totally destroyed.

Fon n coment for fixing metal letters to glass windows.
take copal varnish 13, drving ofl 5, turpentine 8, ofl of tur-
pentine 2, Hquefied glue & parts.  Melt in o water bath, and
add dry slaked lime 10 parts,
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‘Salleylic Acid in the Houschold.

Dr. Von Heyden gives tho following directions for uing
thix I'Mrl"y-hmdwrnmuo in the preservation of food,
and for other purposes in domestio economy : :

1. Raw meat: Tt froquently bappens, espocinlly in the
wirm season, that meat swhich {8 otherwiso fantlos omits an
unplm smell on boiling.  This is ofton the case with ocor
tain kinds of meat, like tongues, oto., which contain readily
decomposing particles of fat and hlood. Thin is onsily rem-
edied byuylns the meat, before cooking, In warm wn‘ter
which contains from half to ono tenspoonful of salioylie
acid to the quart; or by putting & Hittle acld In the water in
'h'l?m ::tl from #poiling fora fow days cither of
the following mothods may be employed:  Place it in water

Scientific Amevican,

lose ita friability in water.

A drawing which has been made with this ink in the dark,
or by artificial light, must bo oxposed to sunlight for o fow
minutes, which renders the bichromated glue insoluble in
wator,  Draughtsmen who cannot provide themselves with
such fok make uso of adilute solution of bichromate of pot-
wsh In rubbing up theink.  There 18 no danger of the yellow
salt penetrating the puper, if the ink is thick enough,

- — b — -

Dyxixa prer nosw,—This color is dyed in the beck in
which cochineal reds have beon dyed, andding, for 22 Ibs,
materinl, 10} ozs. oxallc neid, 5} ozs. tin crystals, and 3} ozs.
cochineal. Boil up, ¢ool, and dye boiling for 80 minutes,

from § to 1 teaspoonful of acld in a quart of water;
:::::‘]‘;ny'um dr: salieylic acid, especially noar the bone nnd. }
fat. The manner of keeping it, a8 well a8 the pm\-lou.j
cloansing, ix a8 usual. Although raw meat, when treated |
with salicylio acld, loses its fino rod color on the surfuce, it |
wuffers no change within, - Themeat nlso cooks soft in a short ;
dme. Tt s also advantageous o add 11§ teaspoonful of
the seld 1o A quart of brine used in pickling meats. ‘

9. Pure cow’s milk: The sddition of }5to1 teagpoonful to

# gquart (or about 1§ 1o 1 gramme per titer) of dry crystallized {
acld—not in agueons solution—prevents curdling for 86 hours
longer than otherwise, and yet it retains the property of
yielding cream and butter perfoetly,
4. Butter: If butter be worked with water containing one
teaspoonful of acid to the quart, and kept in such water, or
packed in cloths soaked in an aqueous solution of the acid, it
keeps much longer. Even butter which has began to be |
rancid can be improved by carefully washing with salicylic
water, 2 or 3 teaspoonfuls to the quart, and washing in clean
water.

4 Preserved fruits: Cherrics, currrants, mspberries,
plums; apricots, and peaches may, o8 experience has proved,
be very advantageously treated in the following mmnner:
The fruit is placed in a preserve jar, with not n very wide
mouth, layers of fruit alternating with layers of sugar, but
no water; and strowing over it a pineh of salicylic acid (¢
gramme to the kilogramme, or 845 grains to the b)), nnd
covering the jar with parchment puper which has been: goft-
ened in salicylic acid solution, and then boiling as usualin a
water bath.  Bilberries, or blueberries, are better boiled with.
out sugar, allowed to cool, and put into narrow-mouthed
bottles (some crystals of salicylic acid being strewed over
them), corked and sealed. Fruit preserved in this way has
kept well for two seasons.  Others have recommended cov-
ering the fruit in the jar with a close-fitting strip of blotting
paper, which has been saturated with a solution of salicylic
acid in rum.

For cucumber pickles, and those put up with vinegar and
sugar, a corresponding process is recommended; the acid be-
ing boiled in the vinegar, and when cold poured over the
pickles. For salted cucumbers, salicylic acid is put in the
water during the boiling (4 to 1 teaspoonful to 1 quart), and
otherwise treated as usual. It is also recommended to
sprinkle salicylic acid in the barrel on the surfuce of the
pickles,

5. Boiled vegetables: An equally small amount of dry sali-
cylic acid may be added to these to prevent their spoiling.

6. For disinfecting and purifying the air and walls of
closed rooms, salicylic acid may be evaporated on a hot shest
of iron or tin.

7. Vessels, corks, etc., wkich have a disagreeable odor or |
taste, will be rendered perfectly sweet by washing with a |
lou:km of salicylic acid, a fact that descrves special atten-

The best method of preparing these salicylic acid solutions
isto put 2or3 mﬁﬂﬂ of acid in a quart of water, heat
rapidly to boiling, and let cool.  What separates on cooling
is an excess of pure acid, which may be kept for subsequent
use, or it may be well stirred up and used in suspension when
more of the acid is wanted than will go into solution.

In this connection we may add that the purest form of
salicylic acid is that obtained by dilysis, as it is impossible

':;mﬁl“mmmdminm matter by recrystalliza-

SIS IR

What's In a Name?

We recently published a description of an ingenious lantern
improvement by President Henry Morton, of the Stevens
Institute, which was reproduced by the English Mechanic s
the discovery of Mr. Henry Norton. Wealso described the
new resopant alloy invented by Professor Silliman, of Yale
College, which our cotemporary also publishes, but credits
the invention to Mr, Lilliman, of New Haven, Conn.

il
i _ons

An Improved Indian Yok,

Most of the black Indian ink met with in commerce
possess this disadvantage, that it blots when a damp is brush
pussed over it; or, a8 draughtemen sy, it does not stand,”
The addition of alum does but Jittle good ; but G, Reisenbich.
lor states that bichromate of potash necomplishes the object
by rendering insoluble the gluo which the fnk contains, and
thus making the ink permanent.  Such an ink Reisenbichler
calls ** Harttusche,” or “ hard Indlan ink.” The bichromate
of potash is not colorless; on the contrary, It possesses a deep
yellow (almost red) eolor, but does notat all injure the shade
of the ink,as 1 per cent. of it in a very fine powder, inti-
mately mixed with the ink, which has already been mixed
with glue and dried again, issufficient.  The salt must always

Inventlions Patented In England by Amerleans,
From October 21 to November 90, 1870, Inclusive,

ATTACIING GEAR WiKELs.—B., T, Taylor ¢f al, Fall River, Mass,
BALE Tik, mro.~W. I, Hayden, Columbus, Ohlo,
OAR COUPLING.~G, 1, Awes, Adrian, Mich,
CAR LAMP~A. 1L Phillippl of al., Roading, Pa.
CASTON~L P, Lawronoe, ort Morris, N. J.
156G Box.—A, H, Lucas of al,, 81, Louls, Mo,
Burerino Ligny Buoy,~I K smith, Sootlnnd Nock, N,
BLEVATOR~B. IL Davis, Foxoraft, Mo,
FEEDING PAPEI TO Prugsus, v 18 W, Covert, Now York city.
O BEXTINGUTssi~1, Conunt, Pawtucket, It 1.

RALN S00UREIL=The Darnard and Leas Company, Moline, Tk
IRONING TANLE~L, . Lawrenoo, Port Morris, NoJ,
JAR, T0~A. Montgomory, Now York oy,
LAYING Prres, mre.—~A. O'Nolll, Daltimoro, M.
MAGNETIO BN n~15 Weston, Nownrk, N.J,
MAKING GAS, 110~ D, Brudley, Preston, Md.
Maron Foasxe.—E B, Deecher, Now Ilaven, Conn,
MowER AND REAPER~S, Swoot, Dansville, N, Y.
NAIL FEIDING MAcmxe.~J1. C. Gould, N, J,
OPENING CANS, ETC.~Meyor ¢f al, Now York city.
OPEXING CANS, rre~8, Poole, Boston, Mass,
PACKING BAGS, 70~ L, Mattison, Oswego, N, Y.
PAPER BAG MACmN v~E. Stanley ¢ al,, Brooklyn.
PEUPORATING PArEw.—W. Iraldwood ¢ al,, Mount Vernon, N, Y.
PIrE JOINT.—A. O'Nelll, Baltimore, Md.
Pz Macmxeny.~J. B, Root, Now York city. Three patents.
POTATO DiGGE.~L. A. Aspinwall (of Albany, N. Y.}, London, Engand,
PREPARING WOOD,~N. Wheolor, Bridgeport, Conn.
PUEssING SUGAR~T. L, Wadsworth, *an Frunciscu, Cal.
PULLEY, 510 ~A. A, Hall et al, Nastville, Tenn.
RAILWAY RATL~J. T. Clark, Angusta, G,
RAISING WATEIL T, A, Ayros, Hartford, Conn.
Rinpox Wiy, xre~J, Fottiy, Now York eity.
sonuw CoTTING 8. W, Martin, Springfield, Ollo,
BETTING SPRINGS, BTC. ), 5. I et al, Dir Conn.
SIHEET METAL Preos, vre~1, Haltgo et al,, Cinclnnati, Ohlo,
SmovaL.~IL. W. Shepard et al, Brookiyn, N. Y.
SMOKE CONSUMING FURNACQL. O, I, Bryant, ¢t al, Stonoham, Muss,
SPEED GOVERNOR.~G. Westnighouse, Jr., Pittaburgh, I'a.
SPRAY APPARATUS. M. A, Lako ¢t al., Cnleago, 1L
STrAM BorLun, £10.--J, I, Horreshoff ef al,, Bristol, R. I.
STORING FURL, ¥10.~E. R, Kerr, Kowunoe, 11,
SUGAR MAKING, ¥10.~E. A, Corbin et al., Philadelplis, Pa.
TREATING BEXTRACTS, 270, ~W, Adamson, Philadelphia, Pa.
Winz Fexes, e1o.~W. D, Hunt, Scott, N, Y.
WORKIXG HIDES, ¥TC.~A. Fitzhenry, Somerville, Mass,

Recent American and Loreign gamts.__

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED COTTON GIX FEEDER AND PICKER.
William T. Adame, Rienzi, Miss.—Cotton tobe upon is placed on
an apron, when it is carried forward to the picker, the apron being moved
by acrank. The picker belng revolved by a belt from the gin, acts upon
the cotton as it comes over the roller and’ delivers it to the gin. The ra-
pidity with which the cotton is fed Into the machine may be varied. The
picker cylinder has forked and curved toeth.

IMIPROVED TIRE UPSETTER.
Morris W, Griffithe, Middle Granville, N. Y.—In using the machine the
part of the tire 1o be upset Is heated and s bent inward over the homn of
an anvil, more or less, acconding as the tire is to be shortened. The bent

The bend s then hammerod out of the tire, when the latter will be short-
ened,

PULVERIZED FUEL FEEDER FOR SMELTING FURNACES.
Wiliiam West, of Golden City, assignor of onc half his right to Im 8.
Eikins, of Denver, Col, Ter.—This is a contrivance for feeding smelting
furnacos with coal dust by means of the alr blast. A screw conveyer feods
the dust Into tubes, from which it drops through the funnel-mouthed pipes
Into the large blast plpes upon nozzles through which the blasts escapeand

| foree It Into the fumace.

IMIFROVED BOOT AND SHOE CRIMPING APPARATUS.
Henry Lampus, Enon Valley, Pa.—The leather to be crimped fs placed
under a plate, and It Is forced down between other plates by a screw, the
distance between tho plates being adjustable, The form of the plates not
only causes the leather to erimp smoothly and oveniy without wrinkles,
but the boot made of an upper crimped on this machine is claimed to bo
not liable to wrinkle In the nstep, #d ik more comfortable to wear than
those erimped In tho usual wuy.

IMPROVED LABELING MACHINE.

Jonathan Bigelow, Boston, Mass.—This Invention is an Improvement in
that class of labelling mnchines or appamtus In which the paste and
Iabel are spplied to the ean s It rolls down an Inclined plane, of which the
pasts bed and Inbel holder form s part.  The inventlon relates to seversl
feat for imp v for which referenco must be made to the patent,

— -

NEW MISCELLANEOUS INVENTIONS,

IMPHOVED VIRY EXTINGUISHER,

Amzi 8, Dodd and Inane O, Androws, Now York elty, assignors to Homo
Firo Extinguiaher Company, of same place,—A botile enmiulnlng part of
the gon gonorating Ingrodionta In hold fn o eago In the upper part of thoe
can, and #o disposed that, by serowlng down n stem which is attachoed 1o x
bell which rests above the bottle, the Intter I8 foreed down on & profection
on the bottom of the eage nud broken, "The eonstruction is such that it Is
impossibile 1o break & changed bottle when adjusting i1, from forgetting 1o
mise the breaking deviees, The 1 In sty In ribe formedd
upon the inner sldes of the bars of the cage to recelve the ring rib formed
upot the outer surface of the bottle, and support sald bottle; and in the
a!nNnum:d & Mopper with the stews and the bell in such & way that the

wa L)
Whouh- y drop away from sald stopper when forced down through the

IMFHOVED PAUKAGE BAND,
Owen L Taylor and Thomas 11, Patterson, Saginaw, Mich.—Thls pack-

age band conslsts of A connecting plato, with two elastic bands attached to

bo mixod with the ink in a dry state; otherwise the ink might

- | of the seats.

part is then placed upon a plate, and Is clamped by roush faced cccentrics, |

Januvary 13, 1877.]

It at right anglos to cach other, The bands hook to ths connecting plate
after passing around the paekage in opposite direetions,

IMPROVED AFPARATUS VOI IANDLING HORSES,

Willlam W, Winegar, Chamborsburg, TL-This conslats of a couple of
upright crotohes, togothor with eords and s tightening dovics therefor,
mounted on a cranked axle of u palr of wheels, In sach manner thal, by
ndjuating the axle fore and aft under the body and botwoen the Jegs of the
animal, the cords may bo arranged so as to eonfine him (n & wob In which
Hio ean be turmed over on sldo or back, and can bo moved about readily on
the wheols,

IMPROVED FEW AT HOLDER,

Willinm H, Hampton, Luray, Va.~This Invention conalats in applying
to the baek of pews & wire holder that s eapable, by o rotary movement,
of placing 0 gentloman's bat under the seat In front, the hat belng thos
both out of the way and not ot all Hable to become solled or Injured, Pate
entod April 18, 1870, See advertisoment on another page,

IMPIROVED FEANUT JIIEATER,

Jean Eaplto, New York city.~This eonslsts of a top recoptaclo with a
hinged eover, surrounded at the =ides and bottom with a water chamber
that Is heated by a charcoal furnace in tho base or supporting chamber,
Tho charcoal furnace provides the steady heat required for heating (he
water bath, which agaln fmparts the required hicat to the pea-tiats without
wilting, browning, or parching the samo. They may thereby bo kept ln the
heater for connlderable time, and be sold at any moment In a frosh and
| heatod state,

IMIPPROVED FROCESS OF MAKING BIRCH BEER.

Harvey Dockor, Jorwoy City, N. J.—This procoss In for making beor
from ground birch bark, and it consists In first extracting tho strength .
| thoreof In hops and water without bolling; secondly, fermenting the llquor i
oltalned with yenst; and, thirdly, in adding malt and sugar, the Intter hay-

Ing boen previously madeto absord ofl of wintergroeon, 1
IMPROVED LIQUID FILTER, e

Willlam Maynand, Now York city.—This Is o combination of the partl o
tions and tho sercons with cach other, and with a ease to form a serfes of
| filtering and conducting spaces for the passago of the liguid, The con-

I struction Is such as to cnable the apparatus to be quickly and thoroughly
| eleaned, -
IMPROVED STONE PAVEMENT. ¥
John Murphy, Columbus, O,—This consists in laying blocks of stone -
| with Interspaces, filled with a composition consisting of pulverized slag, -
| coal tar, frosh lime, sand, and pitcl:. A pavement lald in this manner s
| sald to bhodmpervious to water and Is not scted upon by frost.  The compo-
| sition, being In a measure clastic, renders the pavement easy to travel on,
and It also deadens the sound of vehicles passing over it.

COMBINED PENCIL SHARPENER, PROTECTOR AND ERASER.
| Andrew Witeon, Providence, R. L—This is a casting which resembles &
human hand grasping a cone, and having the index finger extended.
cono Is hollow, and has a scction removed from one side. In one edge a
knife iy nocurcd, for tho purpose of sharpening tho pencll. Tho lower
ond of the coao holds a rounded rubber eraser. The Index fingerfs
witeucd, and [ itis socured a knife. The portion of the blade near the o
cone 15 mado concave for eutting twine, Tho outer end i Intonded for
cutting paper of differcnt thicinesses. The arm of the casting s ba ]
and threaded for receiving the point of the pencil, which it protects.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS. '

IMPROVED SPRING HINGE. e

Lorenz Bommer, Brooklyn, N, Y.—A flange or wing plate is cast m one
plece with the omamental top and bottom buttons of the hinge, and has
fixed pintle socket and detachable top socket, both provided with
recomses.  This dispenses with the separate casting, finlsbing, and at
Ingof the buttons, and imparts, by the greater bearing surface on
pintle, a more rigid connection with less friction on the faces or

IMPROVED WAGON BRAKE LEVER.

David McGuire, Now Gordon, Mo.—This consists in the a .
a jolnted lover for operating the brake connected with a pawl, that eng
with rounded mtehet teoth on n curved bar attachied to the wide of th
wagon, The pull of the brake rod on one part of the lever locks the pawl
in the curved bar, The lever automatically unlocks the pawl when i
moved to relieve the brakes,

NEW AGRICULTURAL INVENTIONS,
IMPROVED GATE. |
William G. Hoghes, Columbla City, Ind.—When the gate Is closed
forwan! end enters the space between the two posts.  The latch is plag
across this space %o that it may engage upon a catch and fasten the
By operating a Jever a latch may be raised to unfasten the gate.
| IMPROVED FEED TROUGH,

James I, Grundy and Thomas H. Carter, Bremen, Ky.—This troogh'!
#0 constructed a4 1o prevent fowls or other animals than those being
from having access to the grain, and to prevent the anlmals being fed
wasting thelr food by throwing it out of the trough, It is provided wit
cover stiding longitudinally, in which Is & hole to receive tho ani
nose.  The cover s provided with suitable stops to Himit its mo
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IMPROVED WEATIER STRIP.

John C, Floster, Reading, Pa., assignor to himself and J;
of samo place,~This weathor steip is made from two plecos
of which In fixed to the door and the other Joined to it
Hingo plates aro provided at oach end and also springs for
retmsvable part down on the door sill. A spting bolt catches
o ntrip as it s ralsed by passing over the threshold, and
contact with the door casing as tho door fs closed.

IMPROVED PADLOOK.

Anthon O, Kruger, Rock Harbor, Mich.—This consists of & pawl
nected o the bolt and #o hold by o spring that it must bo pusl
thumb pleco Into the path of the key befors the latter will engage
to throw back the bolt, The thumb pieco fx locked by a spring pin i
of the lock, wo that it cantiot bo moved nntil the speing pin {y drawn o

mmm  bo wor

m:kmﬂ‘\:lumummmdn i
o koy plate and o wind on it, which ongages the |
to swing Inta and ont of the posltion to b engag m-.\vl
-mal. whiloh must iolf bo adjustid to a certaln position
| A cortatin. pasitios
INPROVED BCREW TAT.
Joalnh W, Molvin, Tonston, Toxs,—This lu an oxy
hnviu‘::t’tmnpmdlndﬂlh&..m
which thoy are capablo of being moved longitudinally, They
by & thimble and nut upon the ooter side, and a ¢
through (he mamtred,




Tha Charge for Insertion under (Als head s One Dollar
~alingfor each insertion, If the Notice erceeds four
{ines, One Dollar and a Holf perline will be charged.
Al the best reclpes published in SCHENTIFO AMERICAN

for savoral years biok, aro in * Wrinklo's and Itecipes.”
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Agrienltura) Implomonts and Industrial Muchinery for
oxport and domoatio uso, R, I Allon & Co, N. Y.

Machine to Stralghten Tron Piping and Shafting
wonted. Thompson & Hart, Lake Oity, Fia.

Patent For Sale.~Twine Catter, Letter Opener, and
stamp molsture combined. Addross Jno, Bitel, Sao,, Cal

Skinner Portable Engine Improved, 2 12 to 10 H, P.
Skinuer & Wood, Erie, Pa,

For Salo—A Patent, a novelty, an articlo of manufac-
ture of undoubted morit and value In the hardware
line. Apply to J. W, D. Boklos, Harmony Grovo, Ga.

Wanted—To sell or lease patent on novel, cheap, in-
disponsablo, very praotioal artiolo; jowolry line. Pat,
Octobar, 1576, Addross M. P. Bowman, Youngstown, O.

Powor & Foot Presses, Forracute Co,, Bridgeton, N. J.

Magie Lantorns and Steroopticons for Parlor Entortsin-
ments and Publio Bxhibitions. Pays well onsmall capital.
4 pago cataloguo freo. Centonnial Modal and Diploma
awandad. MoAllister, 40 Nassan St., N. Y.

Seo Boult's Pancling, Moulding, and Dovetalling Ma-
chino at Centonnlal, B. B85, Sond for pamphlot and
samplo of work, B C. Maoh'y Co.. Battlo Crook, Mich.

Wanted—Novel and practical mvention, by a reliable
houso, for manufacturing. Address Post Ofice, Box 25,
Chillicothoe, Ohlo,

Hyatt & Co."s Varnishes and Japans, as to price, color,
purity, and durability, aro cheaper by comparison than
any othor extant, 240 Grand st., N, Y. Fuotory, Nowark,
N.J. Send for olroular and doscriptive prico list.

Split-Pulleys and Split-Collars of samo price, strength
and appoarance as Whole-Palloys and Whole-Collars.
Yocom & Son, Drinker st., below 147 North Second st.,
Philadelphis, Pa.

Excolsior Dry Level, Highest preminm awarded.
Patent for sale for the Unitod States or for o single
State. For particulars apply to H. 8. Farr & Son, 710
Green st., Philadelphia, Pa,

Safoty Hose for Factories and other buildings, Light,
cheap, durable. Greene, Tweed & Co.,18 Park Place, N. Y.

To avold dissppointment, order Yachts, Engines, ete.,
of Wm. J. Sanderson, Syracnse, N. Y.

Cotton Planters and Ofl Mills make Millions with
D. Kahnweller's Cotton Ssed Haller. 12 Centrest., N. Y.

‘Wanted to Exchange.—A Merrick Hammer for a Root
Blower. Address Wm. Moore, Portsmouth, O,

Chester Steel Castings Co. make castings twice as
ftrong ss maileable iron castings, at about the same
price. Soo their advertisement, pager29.

Lace Leather, all sizes, cheap, Hooks and
Couplings for fiat and round Belts. Send for catalogue.
0. W. Arny, 148 North 34 8t,, Philadelphia, Pa.

F. C. Beach & Co,, makers of the Tom Thumb Tele-
graph and other electrical machines have removed to 530
Water 8t N. Y,

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

‘Water, Gas, and Steam Pipe, Wronght Iron. Send for
pricss. Balloy, Farrell & Co., Pittaburgh, Ps.
Viamond Tools—J, Dickinson, 64 Nassan St., N, Y.

Hydraulle Presses and Jacks, new and second hand.
Lathes and Machinory for Polishing and BuMng metals.
. Lyon, 410 Grand 8t., N. Y.

Solld Emery Vuleanite Wheels—The Solid Original
Bmory Whoeel —othor kinds imitations and inferior.
Cautlon, —Our nsme s stampod 1o full on sl our best
Standard Bolting, Packing, and Iose, Buy that only.
I'ho bost Is the oheapest. Now York Bolting and Pack-
Ing Company, §7 and 88 Park Row, Now York.

Htovl Cuatings from one 1b, to five thonsand ibs, To-
valuable for strength and durabllity. Clroulars free,
Pittsburgh Htool Casting Co,, Pittaburgh, Pa,

M. Bhaw, Manafactarer of Lnsulated Wire for galyanic
A0A Lolograph purposos, &o,, 200 W. 2Tth Bt,, N. Y,

Shingle, Heading, nnd Stave Machine, HSee advertise-
ment of Trevor & Co,, Lookport, N. Y,

Vor Solld Wrought-lron Boams, ete,, see advertine-
mwent, Addross Unlon Lron Mils, Pittsburgh, Pa., for
Hthograph, oto.

Bollor 8hop-now running, for rent low, ton compe-
tont mun, Addross Machinist, Baltimore, Md.

L. B, Norrls & Co,, Paterson, N, J,, Steamn Gaoge
Manof's; slso Stosm and Hydraulio Guugoes of any mnke
or pattorn ropalred,

Artlcles In Light Motsl Work, Fino Castings in Brass,
Malloabls Iron, &e., Japanning, Tiooiog, Galvantzing,
Wolles Hpocialty Works, Chloago, 11,

The “Triuoph ' In the Bedt Scroll Baw for Ame-
tours, Bond stamp for Qlroular to AW, Morton, 22 Platt
oL, NUY

Wantod A man that thoroughly aoderstands the Gal-
vanigiog of sheot lron, oto, None but first olass mon
oeod apply.  Addross with roferonces, 1. 0. Dox W0,
Montroal, Cansda,

Boosey's Clioap Musle and Mosle Books, ull Cata-
Maguon froo by mall. Boosoy & Co,, i 18aat 14th Bt,, Now
York.

—

A. F. will find a recipe for a cement for
china on vol. 24 —N.T. will find directions for

d‘l’.k::otaodlon p. 225, vol. 23, —F. N.will
find directions for getting rid of flesh worms on p. 233,
vol. 31.—J. C. will find directions for mkl;.glhh:m'l‘ry
bluing on p. 219, vol. 3L—H. T, J. K, R i
T, W.,J. D., W. R., and others who ask us to recom-
mend books on industrial and seientific subjects,should
address the booksellors who advertise in our columng, all
of whom are trustayorthy flrms, for catalogues.

(1) . W. C. says: I wish to convey hot
water 1,000 feot from the heater through an fron pipe.
Must the return or clrculation pipe be as large as the
supply, in order to keep the water hot at the terminng
of supply? A, Yes,

1. Inotice that in the vacnum chamber of o cold wa-
ter pump, the water does not fill the chamber,  What is
it above the water, air or vacoum ¢ A. It Is air, and the
pump does not draw It off because it 18 ata higher lovel.
2, Will the vacuum gauge work as well attached to the
bottom ? A. Tho gauge may be placed in any desired
position.

(@) . MecL. nsks: Is there any instrument
by the ald of which a person can see the interior of his
own eye? A. Wo know of none.

3) C. H. H. asks: In regard to the water
wheels at Fairmount Water Works, Philadelphia, does
tho water, or part of it, after being forced up, run back
and act a8 power to raise more water A, No.

(4) R. 8. says: I have a floor made of al-
ternato strips of black walnutand ash. I have great
trouble in keeping it clean; infact, it nover really looks
clean excopt immediately after washing. Ihaye oiled it
several times with boiled linseed oil, but It collects and
holds the dust too much wherever any one walks, Un-
der pianofortes, ete., it retains its brightness and beauty.,
What is the best substance or oil for me touse? A.
Procure 8 liquid wax at your house painters; this is
often applied for this purpose.

(5) A. says: Given a cast iron tank bolted
together watertight, and intended to hold pure water.
With what ghall the inside be painted or covered, in or-
der to effectually prevent rust? The required prepara-
tion must be inexpensive and be applied in liquid form.
Nothing that will contaminate the water or dissolve,
even elowly, will answer, a perfectly waterproof and in-
nocuons preparation is the desideratum. A. Asbestod
paint would probably fill most of the conditions re-
qQuired.

(6) A. M. H. says: The four chimneys of
my three story brick dwelling did not draw well. This
I attributed to the surrounding trees and bouses, both
of which are considerably higher than my develling, and
although I had the chimneys well cleaned out to satisfy
myself that there was no obstruction in them, I found a
good and sufficient remedy only in placing upon each an
iron pipe 8 feet high by 74 inches in diameter, Ihad
the pipes made of galvanized shect iron and strongly
fastened with & inch lron rods,  Bat a little while ago,
after & two years' use of the pipes, the whole four pipes
were swept away by the wind and broken into pleces as
if they were pasteboard. Upon examination the pipes
sppeared to have been almost entirely rusted or eaten
away from the inside, while upon the outside they were
bat a little discolored with mst. Why did they first go
from the inside, and is there not some kind of durable
paint or covering, not too brittle, that will prevent this ?
A. The soot upon the Inside of the pipes developes an
scid which assists in corroding the iron. The only sat.
isfactory remedy is the extension of the brick chimney

(18) G. & B. ask: Has the ocean tide cvcr!
been used a8 a motor for driving machinery, otherwise
than by water wheels driven by currents, or by the ald
of damsand floodgates? A, We have read of proposi-
tions to this effect, but do not know of any that have
been carried into practice.

(14) J. F. J. asks: How ia the level of the
sea (I mean tho point s surveyor takes insaying that
such a place Is #o0 far above the lavel of the sea) ob-
tained? A, Just by taking it, Vor Instance, if the sur-
veyor notes that, at mean Jow tide, a given reference
mark I8 at o certaln clevation above tho surface of the
water, that becomes fixed, nud all elovations ean then bo
reforred to menn sen level at any time—without a direct
observation—by referring them Lo the fixed mark, and
making the necessary corroetion,

(16) D. 8. says: I am getting n small verti-
cal steam boller made from No, 20 galvanized aheet fron,
I Intend to put it on top of o box stove over the pipe hole
with a 6 inch flue (that belng the slze of the pipe), The
wizo of the boiler s 14 x 24 Inches, and there will bo 4
Inches space for water botweon flus and shell, How
much pressure will such a boller stand? Wil the flue
stand ns much as the shell, or will it collapso ¥ A, The
flue i somewhat weakor than the shell,  You can carry
abont 16 1ba. steam. 2. Is there not & way to find the
pressure of steam with tho safoty valve * A, If yon buy
n safoty valve from s rellable maker, yon will find It
gradunted with tolorable nccurncy, #o that the fall can
be ndjusted withoot any calenlation, It is nota bad
plan, however, to verify tho graduation.  You will find
the manner of doing this fully explained in ** Wrinkles
and Recipes,™

(16) T. M. says: You give Dr. Ferrier's
remedy for cold in the head, How often shonld it be
used assnuff ¢ A, If the allment s really a cold, ono

pplication of the preparation will be all that Is neces-
sary. Itisnotadvisable to use it constantly for every
ache or where neuralgin is suspected,

(17) 8. W. asks: Can you tell me how to
separate gold from fron when the two are mixed? A,
Dissolve the gold in warm agua regia (1 part nitric to 3
parts hydrochloric acid), evaprate nearly to dryness,
redissolve in water, and add an excess of strong aqueons
golution of sulphate of fron. Boll the liquid and allow
tostand in a warm place for an hour, Then decant the
clear liquid, gather the precipitate on a filter, wash with
hot water, dry, and fose in a small black lead crucible
with a small gnantity of anhydrous carbonate of soda.
If the directions are closely followed, this willgive yon
a button of the pure metal,

(18) D. asks: What will give a new appear-
ance to old zinc? A. The structure and properties of
zine do not alter by age. You can remove the superficial
coaling of oxide by means of a little dilute acid and the
scratch brush,

(19) W. T. B. asks: Can you give me a
recipe for dissolving gutta percha, which is not combus-
tible, and will not cost more than sulphuret of carbon ?
A. We do not know of such a solvent,

(20) C. E. A. asks: Are wood ashes a ben-
efit to the growth of currant bushes or trees? A. Yes,
if not used In excess.

(21) J. P. H, L. says: I have some fine speci-
mens o f copperore.  Is there anything that I can put
on them that will not change the colors and will prevent
thelr tuming green? A, Vamish them withs little
purified ahellac in alcobol.

(22) W, P. T. says: In answer to H. G. you
say that the change of color in hair is due to the loss of
the tron salts which are the basis of the dark color. Can
the dark brown hair of a young person be prevented
from turning white ¥ A. The only remedy that we can
suggest is the reinvigoration of the blood by the proper
use of animal nourishment snd iron tomics. Avoid al-

itself to the helght required, and securing the same with
iron braces.

(M J. H. L. says: I claim that water is
elastic and can be compressed. A friend claims that
water is not elastic, A. Water is slightly compressible,

(8) N. A asks: Will a fan, such as is used
tomake blast for melting iron, make mote blast by hay-
ing eight arms or wings than if there are but four? A,
It would not necossarily be more offective with eight
arms. It wonld be quite possible to bulld a fan of four
vanes which was more effective than one baving eight,
and vice versa, on nccount of other consldemtions,

(9) E. L. asks: Can we change our mill,
now driven by three whoels with direct gear, by tmans
mitting power from wheaols to one maln shaft with quar
ter twist, and from this shaft with quarter twist to
spindlea? If the wheels will drive steadily, without any
reaction, shall wo lose any power by the Indirect trans-
misgion? A. We think thero will bo no diMenlty in
making this change, A, however, you will have two
belts and shafts to drive, In addition to the other gonr
ing, the usefnl effeot of your engine will bo somewhat
diminishod.

(10) W. A. C, nska: Do you know of uny
steam boller in this country bullt exprossly to use mil
water, and if so, hng I8 proved a waecess ¥ A, Al marline
bollers may proparly bo olassed under (hin head,  Hueh
bollers nro successfol on long an they are kopt roasona-
bly free from seale, For land bollers, thoso of the oyl
indrical form have many ndvantages, when salt wator Is
1o pe used, na they can bo canlly and quiekly eloanod,

(11) F. G. asks: How much power will it
take Lo force an ineh stroam of water (hrough fron pipo
76 roda up o gradual rise or 76 foot, and what kind of
pump would you recommend ¥ A, Your question s
rather indefinite, for almost nny amount of power might
bo required to force water through tho plpoe, according
to the veloclty, Wo nover recommend specinl mann.
factures in these columns,

(12) R. 8. M. says: I want to run & cotton
gln ond press at o distance of 900 foot from my mill,
Which Is best, u shaft on ground, or wire rope? A,
Either plan will answer very well, and we advlse you to
ewploy the one that you can arrange moat cheaply,

hollc stimul and do not deprive yourself of needful
sleep,

(23) H. L. G. asks: In electroplating, does
a current that vibrates do better work than one which
docanot? A, No,

(24) C. W. W. asks: Of what size and
thickness should a boiler be for an engine of 25 inches
diameter of cylinders, and 4 inches length of stroke ¥
A. Make a vertical one, 20 or 24 inches in diameter, and
4 feot high,

(25) G. A. W. says: I wish to build a pro-
poller laanch, I am making an engine 5 x 6 Inches; how
big a boat will it run at 8 miles an bour? How large
should the boller be, and how large a screw will it ne-
quire? A, Youcan have a boat 30 feet long, witha
boller 8 foot in diameter and 436 feet high. Propeller
shonld bo 30 Inches In dismeter and of 31§ to 4 feet
piteh,

(20) B, D. W, asks: Is the following propo-
wtlon correet ¢ It 8 n prinolple of mechanics that a
foroo noting at right angles to the direction in which a
body Is moving, doos no work, althongh (t may coutinn-
ally and continuously alter the dircction in which the
body moyes,  No power, no energy {8 required to deflect
a bullot from Ita path, provided the deflecting force acts
always ot vight angles to that path," A. It might be
true, If the conditions stated wero possiblo; but It s
ovident that, when the body Is deflocted, Ita motion will
nob b at lght nogles to the defleeting force,

(#7) N, wakes: What is u good pickle or dip
for coppar-platod zine work, to bo nsed bofor gllding ¥
A, Uno very dilute oll of vitrlol,

(28) J. G. W, asks: If the true meridian
may not bo obtained from tho sun? A, Not unless yoo
hiave trao tHme, and know how much the sun s slow or
fant,

(20) J. J. G nsks: Does a side wheel steam-
boat or propoller draw more water whon mnning than
when still ¥ A, Frequently when the boat is in motion
tho bow In elovated and the stern depressed,

(B0) I, €. R. nsks: 1. What sizeé of boiler
will bo lurgo enough to furnleh steam for an engine 8 x4
Inchos ¥ A, One %0 (nches in dinmoter and 8 foot high,

2, How lurge & boat wlll such an ongine run et3or 4

miles an hour? A. One 15 feet long. 3. What size and
pltch of scrow will be necessary ! A. Use one 18 to 20
inches in diameter and of 3 feet pitch.

(31) H. W. says: In a recent issuc of your
poper 1 see that 8. N. W. asks who first applied steam
power Lo the propulsion of boats, and is the inventor of
steam navigation, You reply “that the Marquis de
Jouffroy of France bujlt a steamahip some years before
Fulton," Bat Dionls Papin (born Aogust 22, 1647) of
Paris, being a Protestant, fled from Franco sfter the re-
peal of the Edict of Nantes and went to England, and
from thore to Germany, where o was professor at the
Unlversity of Marburg from 10687 to 1707, During this
time he made several Inventlons, of which the most
prominent waa the steamship which be built and set
to work in Hesse Casscl, on the river Falda, What has
beeomo of the ship Is not known,

(32) W. B. F. gays: 1. 1 have an engine of
3 Inchon bore by 8% Inchen stroke, and I would like to
know what sized three-bladed propeller I should use,
and what horse power of holler will It take to run o bont
with o 25 feet keel, and 8 fect beam, drawing 2 feet of
wator? A, Uson propeller 24 or 26 inches in diameter,
and of 8 feet piteh; and & boiler 28 or 80 Inchies (n diam~
oter nnd 834 feet high, 2, What speed would be real-
Ized? A, Probably 4 or 6 miles an bour fn smooth
water, 8, Where could T obtain directions for bullding
such o boat * A, Seo the directions for bullding various
kinds of boats, In back numbers of the ScrexrTirie
AMERICAN SUITPLEMENT,

(83) G. W. A. says: 1. We are running a
12 x 20 inches engine with a 9 fine boller 48 inchies in di-
ameter by 20 fect long, The flues are 0 inches In diame-
ter, and the stack I8 23 Inches In diamoter and 40 foet
high. She seems to have draft enough, but we cannot
keop steam on her, We run her at 100 or 120 revoluttions
perminnte,driving two S0-saw gins and two 80-inch burrs.
The valve k& a common slide valve, set with both ends
equal with 1-10in, lead, What is the matter? A. From
your account tho boller should steam well If (¢ Is clean.
Examine it to see if there {s much scale in it, and test the
engine to see whother there are any serious leaks. 2.
Will a 2 inch abaft 100 feet long run two S0-saw gine and
one B0-saw gin? A. It would be better to use a larger
shaft. 3, Which runs the lightest, belts or fron cogs for
driving burrs ¢ A. More of the power applied is gen-
erally atilized by belts than by common gear wheels,

(34) B. 8. says: I have made an induction
coll (Rhumkorfl's method), 6 inches long and 814 inches
In diameter, I getaspark from the induced current
aboat 1-10 inch In length and a very severe shock., I
would like to put on condensers to increase the spark as
much as possible, Please tell me the proper number of
sheeta of tinfoil to nse, their shape and size, and also
give directions for connecting them In the main cirenit
from the battery. A. Thirty or forty square feet of foll
will be suficient. The sheets may be of any size and
shape. Connect the condenser up o0 as to bring its op-
posite sides on each side of the vibrating break, that is,
with contact points of break between its two coatings.

(35) J. H. asks: 1. Does nickel-plating cost
as moch as silver plating? A, Yes. 2. Does it require
to be burnished after plating? A, Yes, 3. Does it e
quire a battery as strong as for silver? "A. It requires
stronger battery power. 4. What {s the best work on
nickel plating? A. *“ Electricity; its Theory, Sources,
and Applications,” gives all the necessary instructions
for nickel plating,

(36) J. T. D. says: Three months ago, I
could not hold both ends of the wires from & gravity
battery of large size (150 cups): now I can hold them
for almost any length of time withoat feeling much car-
rent till T have held it for three or four minutes, and
then I do not feel enough to make me let them go, The
battery was tested with a galvanometer and proved to be
as strong as ever. A, Your hands are probably dry and
offer very considerablo resistance to the current, When
the latter has been allowed to Sow v short time It starts
perspiration amd thos redoces the resistance, It Is not
difficult to take a continuous current from a battery; one
can do this easily and retaln hold of the terminal, when
frequent (nterraptions of the cirenit would be too severe
for the majority of persons,

(37) W. T. N. says: I made a battery of
three copper plates, 7 x 8 inches, tacked to slats 3{ inch
wide; between these plates were placed two 7 x 8 zines,
The two zincs and the three coppers were then connect-
ed with copper alips, and to the combined zines and the
combined coppers were attached the positive and negs-
tive wires, The plates woere then placed In & common
two gallon pail, full of suiphate of copper solution, the
slats resting on the edges of the pall, T supposed I had
a battery of about 20 inches of zlne surface, and 1
thought that this ought to produce some signs of mag-
notization in a bundle of wires (3] inch ln dlameter) ina
coll of 180 feot 25 wire, and &0 feet of 35, But it did not,
nor would It decompose water. The ouly sign of elec-
triclty woa tho strong salty-bitter taste on placing the
poles on (tho tonguo, What wis the trouble? A. One
hundred feet of No 10 coppor wire will give better re-
sulty with such a battery than all your wire together. It
will tako two such batterles to decompose water, and
tho decomponition would probably stop In 20 or 30 min-
utes,

(38) A. C. L, says: I want to lay asmall
lead pipe to bring water into my bulldings, faom a spring
1,000 feot dintant, throngh hard rock, digging nearly all
the way, How can wo lay the pipo without going decp
s ordinarily, but yot protecting It ngainst any danger of
froozing, Our idoa s to dig a diteh 2 fect deep, Al it
With 0 Inches of mawdust then lay the plpe, then All (n
over that with 12 Inches more of sawdust, and then with
the dirt taken from the diteh. Wil that answer ¥ How
Is the best way to contruct the well at the wpringt
A, To glve absolute seourity ngalnst frecsing tn our eli-
mate [t has boen found nocessary to lay water pipes five
foot below tho surface of the gronnd. In one case the
pipes of a good sleed ity belng laid at 8 foet in depth,
the water fraso and the plpes burst in many places, so
that the ground had to bo opened again and the Pipes ro-
Infdd it 6 feot in depth, During some wintems the frost
penetrates the ground very little, but the pipe must be
0 1ald an to be secure In the wevercst seasons. Itia

doubtful if tho sawdust Alling would save it
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m;rl;rnnm ll\of&l}hly anited; then adid the vinegar,
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(80) G, O, sags: My furnaco han a obimncy astly the spirit.

w tho vumbor of tnbea fn boller In &2, thelr
m ‘mmlm sizo of ehlmney In 14 nehes

(82) J. O. B. asks: How can I fagton o thin

square, (nslde. T can put the eshinet Into tho chimney | yrip of hard rubbor t . elinilar atrip of steel or othor

or not, ax L wisli but I
twoent the ways, 1 oarry 00 b, prose

; § gendunlly
non AlfMeronce be« | yotalr A, Make a thin salution of glie, suf
i mn{‘, but am short ::;d pulverized woorl aalios L] you have & st yaminh,

of pownr, "The boller ia good Al but firehox, and that | (e (his coment hot.

s very Wi tn places,  Gan T eirs any more preesura !

®8) J. F, G. nalon: 1. What proposition in

ALIE your Ardbion I weak, e advise you not to Incroase Eaclid 18 Known by the namo of gons aalnorum)  Bome

Uin prossure,  From dha data sont, we canmot hetp you

malntaln at it was tho bih of book I, nnmelyt The

muich abont the toller, T aay bo that 1t steama "1::; snstléa it Cho biveg of A1 noscelon telangle are oqual, ete,,
and the enging takes 100 wuch team, Tuls conld u:):m way Ehat 1L 1N 1 47tH of tho samo book. **The

e sottiod Yy experiment,

pnare on the hypothonose of o gt nngled trinnglo s

4o J B asks: What gize of scrow wheel cqual (o tho winh of tho squmres on thie othee two sides,*

will an e OF 214 Inclies bote by B incties otnrkn
drive, l:ﬂ" whiat slze of boat woulll be enftable ¥ A Yon
can s i whoel from €2 to 01 inghes In diamoter, il of
4 feet piteh, And a boat W fuel long, of 41§ feet bonm,

(1) P. H. D. aska: How does the method
for fnding the Wiy meridlan, given in No. 6, val, 15,
differ from that glven In Davies' and other works on
airveying A 'Thoro was & time when they wero tight.
We hive examins] sonie of the earlior ax well an Inter
works on sursvytog, and ituppears that they hiave copled
feom cach oflior. They have not taken Into aceonnt the
rotrograte movement of Polaris of twonty soconds
yoar, At the prescnt time, Alioth, (he fiest star in the
handle of (e dipper, is abont 8 minutes ahead, while
Mizar, the seconil star, is five minates behind,

(43) J. R M. asks: Do the government ob-
sorviirs at tho alznal stations report the actual hight of
hy merenry in the baromoter, or are porrections apolled?
A, The reallings are rediced to the wea level and also to
At pemture of 320 Fah, by Guyols tables, The first
0 foet makes about 1 inoh fall o the merenry, s that
If & person is 900 foet above sea level, hlg barometer
wiil sead about 1 ineh below the signal reports, for that
p!m_

(48) M. J, C. nsks: 1. Is there any dificulty
1n using an objoot glass two or throe inches fn dinmetor
s doseribed off 283, vol. 361 AL No. Make the focus
of tho three fnch Jous 25 feot, 2 Would the instroment
sot deseribe be free from oolor? A, Not wholly, 3
Wanld not beiter resnlts be obtained by usingan achro
maticobjective ? AL Yes; but it wonld be far moro ox-
potsive,

(44) W. 2L says, in reply to J. L. A,
who ankshow to destroy 6 human tooth, In or out of the
moath: Take thetooth (wfter it has been removed) and
immerse it in muristic acid for abont 18 honrs, when it
will be diseolved.

(45) W. M. says, in answer to T. P, IL's in-
quirs 25 to how to harden and polish dental plates: They
are first vulcanized at 8%0* for a ehorter or longer period
according to the constituenis of the rubber. Then
dressed (down with filo, semper, and sand paper, and
then polistied with prepared chalk and & brush wheel.

(46) R. E. H. says: 1. T have a Rhumkorff
coll, with an 8 Inch bobbin. It is fitted with a tinfoil
condenser, which is connected with the pillar by one
wire and the vibratory hammer by the other.  The coll
will not work while thia condenser Is attached; but
gives a brilllant spark at the contact breaker (asing two
small B ) when the d is removed, Can
you stgsest o remedy? A The condenser has evidently
become defective; substitute 3 new one or bave the old
one repaired. 2. Thongh a brilliant spark is got at the
contset breaker, but a very small one can be got by
Joininz the terminsls of the secondary circuit, and I can-
not succeed in fighting up some small Gelssler's tubes.
Thess terminals will indoce & spark from a thin inso-
Isted wire or from the knnckies, o that the tension
scems considemable. A An eight inch bobbin will not
give a vory long spark, but should be sufficient, with &
good condenser, to illaminate emall Geissler tubes. 3.
Should I connect the ends of the secondary cofl with
thickor thin wire ! A, It is not material, either will an-
wwer for onlinary purposes,

(47) J. M. asks: 1. By what mesns does
werking hizh steam expansively efloct a saving in foel?
A If the steam Is used without expansion, when it s
discharzed from (be cylinder it ls capable of doiug more
work., If now we cmploy some of this encrgy, before
exbausting, by allowing the steam to expand, it is evl-
dent that more work will be obtained by the consump-
tion of a given amount of fuel. 2. Wonid the supply of
& preater quantity of atmospherie air to the furnace of
sl ive be s desid T A No,

(48) C. 8. A. asks: Has a noiseless steam
ever been Invented ¥ A, Many well bullt steam engines
run nolselesaly.

Does it make any difference if lightming rods are badly
rastesten In the ground, provided deep enoug
o strike the demp earth ¥ A.!\’o.mqp X A

How is ges pipemade? A, From fla plates of fron,
beated red hot, and drawn through plates till the curva-
ture and lup are made.  Then the lap is welded.

In your tion of the B

A, Tho pons awlnorvm (s ;mvpmlllnn #, hook 13 and the
name 16 glven 1o 1t by sehoolboys, and I spposed Lo bo
an alluslon 1o its bolng the frst difenit proposition
which the baginoee enconnten. Proposition 47, book I,
14 eallod tho Py thagoromn theoreny, It, having been de-
monktrated by Pythagoras,

(1) 1. R asks: How ean 1 caloulute the
wolght of tron und  brass castings from the welght of
the woodon pattoma ¥ A, Rrass cartings wolgh 17 to 10
e the welght of & pive wood patiern,  Iron cantings
welgh 10 timea the same.

(65) A. B. B, asks: How many Ihs, to the
ciblo foot is the maximum that water can float? A,
About 6215,

@6) J. B. TI. nsks Ts therea alock made
that winds itself whilo running? A, No. Such o ma-
cliine wonlil be a perpetual motion, which is impossible,

67 L R. & Co. ask: What is the process
for making crocus or composition for polishing, used In
nickel plating ¥ A, Crocus s made by putting tin, as
pure ns possible Into a glass vessel, and pour in suffl-
clont nitric acld to cover it.  Great heat Is evolved, nnd
care must be taken not to inhale the fumes, as they are
polsonone, When there {8 notbing left but a white pow-
der, it should bo heated by a Hesslan crucible, to drive
off the nitrie acid.

(®8) M. G. A.asks: Where does rattan grow ?
A. The muan (ratan, Webster) 8 a epront from the
wugar cano after the cane has beon cut,

1. Whatls tholength of the Suez caunl? A, About
100 milos. 2. Fow long was It belng bulltt A, Abont
10 yoars, 4, HMow many locks has ity A, None. The
frosh water canal, made for supplylug water to tho la-
borers, ete., has locks; wo do not know how many.

(®9) A. J. nsks: Can you give me a recipe
for making s binck composition in imitation of jet? A,
Tho usual substitute for jet Is ebonite or vuleanite, a
patented proparation of India rubber,

(60) E. J. F. asks: Howisthe pattern pro-
duced on marbled paper? A. Uso finely gmound pig-
moents, mixed with water to the consistence of paste.
Mako s square box about € fnchies deep, large enongh to
holdan open sheet of your paper, Fillit within ¥ inch

oliromie aeld in water s before,
salt by writing to one of the large dealers in labaratory
ohomloatn and utensils in this, or other large olties,
There In no mistake In the recipe,

(67 M. D. aska: Why must a smoothing
\ron bo hot to fron clothea ? A, To expel the molsture
from the starcl amd convert 1t Into a stiff flnze,

(0%) A. A, M, nsks: In what solution can I
put & boof tonguo for a short time, to pecl the wkin
withiont cooking, and which s not Injurious to the ment

or tho hoalth § A, T'his cannot bo accomplished,
69y J. D. saya: I have some gloss curtain
pinn or knobw fn my room; they ane hollow, and conted

with mereury in the Inside,  One of thom was exposod
1o the sun and (6 hoas lost Tt brilliancy and refloctive
powir,  Wan It the heat of the nun that destroyed 1LY
If no, ot what dogroe of heat did itdodtt A, If the alr
Iy contact with the amalgam was at all contaminated by
the products of combastion, which contain sulpharous
acld or the exhalations from draln pipes or sewers, tho
continaed heating of the mereury by the direct sunlight
might easlly dotermine the gradual formation of the
gray film of suboxide or sulphido as the caso might be.
2, It a mirror is placed in the sun will the heat destroy
ity A, In puroalr, sunlight or heat below 600° Fah. has
no offoct on pure mercury,

(70) M. Y., Jr., neks: Does chewing tobacco
linve any effect in reducing the fesh and weight of the
Luman body, or doos it otherwles moke a man thin and
poft? A, Yes, espocially If he s of a uervous tempera-
ment, Its tondeney s to injure the human system lo
varions ways. Theinjury 1s doveloped differently in dif-
forent individuals,

(71) L. O. asks: 1. How shall T make ni-
trato of iron? A. Place In a sultable vessel o large
quantity of clean iron [n soall seraps, and just cover it
with dilate nitrie neld (one of tho neld to two of water).
Hent nearly to bolling, and malntain at thik temperature
untfl there ls no forther evolution of gusoous nitrie ox-
fde. This gos shonld be conducted into a large chimpey
filled with fragments of brick molstencd constantly
with water, If the gas be Kept from contact with the
alr It romalns colorless and Insoluble in water. It
shionld therefore be mixed with a suficient quantity of
alr bofore it I8 permitted to enter the condenser, When
tho evolution of gos hay cessed, add a quantity of pure
water equal to the volume of the dilute acld orlginally
Introduced, heat nearly to boiling and siphon off into
sultablo evaporating vessels, and concentrate the solu-
tion by slow ovaporation, When the nitrte of fron be-
gins to separate It should be removed from the solution
nx fust as formod, placed upon a suitable draln (a large
coverod founel will answer very well)—and the superfiu-
ons fluid allowed to ran off, The solution In tho evapo-
rating dish should have fresh portions of the stroug iron
solution added to it from time to timo; the solution
should never bo allowed to approach dryness. The ni-
trato of iron may be purified by recrystallization from an

of the top with a solution of 14 Ib, gum trags htoo
quarts water. Strain tho solution. Take a long water
color brnsh, and put stripes of the desired pigments on
the surface of the gum solution; pass a metal comb
through the stripes in & zigzag direction, sccording to
to tuste. Dampen the paper, and take 1 sheetof it by
two opposite corners, and lay it evenly on the colors,
flatten it gently with the bhand, lift carefully off, and
hang up to dry. When thoroughly dry, polish witha
smooth ptece of flint,

(61) G. F. E. asks: How can I impart a
crystal-looking finish to brass? A. By using s steel
scraper or a stick of wood covered with emery paper
over the surface. Work it ina circular directon. A
elip of Arkansas ollstone, dipped in oll, gives a good
cffect.

(62) F. D. ashs: How can T strip bark from
willow twige, and how can [ split the same for making
baskets ¥ A, Osier or willow twigs are pecled by soak-
ing them in water till the bark bacomes looso, and then
stripping them. We belleve they are wplit with a com-
mon knife.

(63) N. S., of St. Petersburgh, Russis, asks:
1. How 1is the rudder of the non-heeling boat repire-
sented on p. 257, vol. 35, fixed, #0 that the after part of
the frame does not interfere with it ? A, Tho radder Is
fixed to the etern post in the ordinary way, 2. On what
theary is the Ocean Queen shown In the same ustration,
built? A. Allthe information we have on this sobject
is In the article and illustration,

(64) J. W. 8. asks: Is tragacanth mucilage
nsed for any purpose other than by shoomakers and
druggists for pasting on Iabels? A. Yes, It ls em-
ployed by water color artists, ink manofactorers, manu-
facturing cliemists, and pharmacentisty, and Is used
extensively {5 the prepamtion of mucilage,

1, Can you glve me the speeifie geavition of WAX, par-
aflin, lard, and tallow, at their melting pointu ¥ A, No,

stecl process, unt they are all consldembly less than that of witer, %,

01 &0 0ot eay where tho blast comes from. Ts it from o How can Least parnfiin in a metal mold ¥ A, Coat the mold

stone col or charcoal fire? A, From s coal fire,

with a fllm of ollve oll snd' the parafin may be readily

Can thero bo such o thing o8 two lines approaching removed without heating.  We think you will oxporls
each other and never meoting 1 A, Yes. Sce p. w;' enee no dificulty {n removing the cast from the mold ns

vol. 81,

you suggest, but In this cane the outllnes may possibly

1x the worl of tunnieiling the North river progresaing? not be quito so wharp na when removed, after cooling,

A. No,

(49) 1. 7, usks: How cnn I prepare a litho-

from the olled mold,

(65) A. B. T. says: Please inform me how to

e 3 prepare pleture canvas, po that it shall be lable a
z;ﬁ. w;h \:'c'llnfll:: l:humlsu’:ud!:n:ll:'l?.l:ow?l;tl:(’lﬂ;ul:tnv:?z The canvan cannot be well prepared by ﬂmsh;‘m"l:- "1'20
g gl o materlals cmployed are whiting and glue nize,

putalcestons,
chalk work,

The finlsh thus mpartod o unfit for

A (60) H, J. asks: In your issue of Decembor
216 a recips for lot wiaterproof cement, In which solns

blo acid and o) A
(60) D. 8, wsks: How is a fine ofl finish D vl i b e S A0 et L 1A

put on furnitre ? A, Take bolled Hnseed oll | plut, yul

bow wax 4 oz5.  Mell togeter, and color with alkanot | A. Tho o

root W impart & reddinhi tinge,

been to several drug stores for the chiromate of 11

me, but
« | no.one seems 1o know whnt It s, A

In thero any mistnkes
iramaate of 1me Isa by.product from the manue
facture of the chromiates of Potanes, lead, ote,

It may

(51) J. 1% M. asks: Please give me a recipe ‘l"' formed by dissolving one part of lime (cauntle) aod

for s llquid droesing for shioss ¥ A. Take gui arable 4

four parts ot chromie acld (by weight) in the smallest

wongible quanti ot wage
oaa., molhesst 154 0zx., g00d black Ink 34 pint, strooe B il untity of pure hot water, decanting the mintion

vitegar % oz, spirit of wite 1 ox,, sweet oll 102 Die

and allowing 1o cool Wlowly, Under these circumstances

the 15 the tak, 844 the ofl, rab them In o | the pure salt will crystallizse out; or boll the limes with 5

parts of bichromate of patases disseived 1a water, de-
'

) wolution, draining and drying. In order to
avold a loss of materials in the first operation, the iron
scrap should be In large oxcess of the seld, and these
conditions should be maintained during the process of
solntion. 2. How shall I make nitricacid? A.Intro-
duoce into s Iarge glass or porcelain retort, the neck
(beak) of which shounld Gt snuzly into the end of a glass
condenser, equal weights of strong oil of vitriol and
niter (nitrate of potassa) or nitrate of soda. The retort
is seated upon a sand bath beneath which heat is ap-
plied gradually when the saltpeter is decomposed by the
salphuric acid, with the formation of nitric acid which
distils over and sulphate of potassa or soda as the salt
may be, which remains behind in the retort. We wounld
advise you before beginning the mannfacture of this
acid to consult some good work on technical chemistry,

(72) W. H. H. =ays: 1. I'want to construct
o telegraph line, 1 or 34 mile in length. For insalators,
can I use rubber loops to hang the wirein? A. Rubber
ioops will answer if a return wire is used, but the ordi-
pary insulators are preferable. 2. Which i3 strongess, 6
half gallon Caliand batteries or 3 one gallont A.The 6
small jars will answer your purpose best. 3. If Tonler
o sounder to be made for a i§ mile line, will it work
cqually well on a 230 feet or a 1 mile line, if number of
batteries are changed? AL If changed &0 as to give the
samo strength of carrent, yes. 4. On how longaline
can I use a simple sounder without relay ? A, Thatwill
depend on the resistance of the circnit.  An ondinary
sonnder will not work well with the nsual battery power
if the clreuit exceeds 10 or 15 ohms resistance,

(73) 8. A. H. asks: 1. How should Iset a
two flne boller #0 85 to make steam as fast as possible ¢
A. You will find good methods explained on p. 339, vol.
33, 2. Should the grates be st the coater or end of the
boller ¥ A. Grates at the end will bo sufficlent,

(74) 1. B, F. says: I have a magnecto-clec-
tric maching, but the current §s not strong enough, How
can Lincrease (LY A, It increased battory poywer does
no good, the coll may be defective, It is difficult to
give definito ndvice without seolng the coil,

(76) H. O, N. asks: Is there any chemical
that may bo mixed with plaster of Paris before setting

to causo It to stand heat almost to redness without
crucklng, warping, or crumbling ¥ Are thero any oo
monts (for atono brick) that will stand this test ¥ A, If
tho plaster be pure it will stand heating to full redness
without ericking, provided this s done slowly and uni-
formly w0 s to fist expel all the water, Aftor once
rendoring anbiydrous by the above treatment, it will
withstand a bright red heat, This procaution must,
lowever, bo hoeded: don't treat the substance suddenly.
It boter to mix the plaster with a litte lime (1tod)
and fine wand before baking.

Mixenars, pro.—Specimens have been ro-
celved from the following correspondents, and

examined, with the result stated:
W. L. M.~Thoy are small quartz crystals, the angles

of which have heen only partinlly destroyed by corr-
slon. O, K.—Your samples are all fron pyrites—sulplhide
of lron.—0, P, (of Worcester, Mase.) should send na &
largo pioce of ks mineral —T. K. & Co,—It Is braunite,

oant Ihc—v lig ‘—Im' and diseolve the residue In two purts of |
. You can obtaln this | gillaceons and ealoareous sediment, containing mueh

(or any dip In which It may be {mmersed after sctting)

or sexquloxide of manganeso,—T. W. Co.~U Nunar

organie matters,—C, A, MO, It I gnlonsetipgl te of
Joud,—J, W, B.~No, 1 fa an impure [imestons enlored
by senquioxide of ciromlum and lron. No. 4 s s fe)
spattle rock. No. 8 contains amorphous and erysialline
carbonato of lime, slay-slate, and (oo pyrites,—K, B M.,
—It In asplinit (bitumen), of wome value i In large
quantities, 1ta solutions in naphtha oe trpentine are
Iargoly employed as a protecting varnish for exposed
metal and woodwork, particularly (ho hulls of vessels,
Large quantitics of 1L are eonsumed In the preparation
of asphaltum pavements and roofs T, K, & Co, (1, J,
M1t Is brannite or sesquioxide of manganese,—The
specimens numbered 1, 2, and 4 in lergs tin box (painted
blne) are salphide of nlekel and fron.  Yaloable If (n
large quantitios,  There was no name or address on the
packnge, and the postage stamps wero 24 cents short.—
T, M1t {s what Is known as * eponglo-piline,* s kind
of felting mude from sponge. It s nsed o somoe extent
by modical men.—J, A, S.—Itix arsenical fron pyrites,
If in Iarge quantity, it may be worked ns s source of ar-
poenle.

COMMUNICATIONS RECEIVED,

The Editor of the Scrextiric Axznicax acknowledges,
with mueh pleasure, the receipt of original papers and
contributions upon the following subjocts:

On Emigration to New South Wales, By A. E, B,

On the Lumber Trade of Pennsylvania, By W. T. L.

On Subjecta for Discusalon, By J. H, A,

Alro Inquiries and answers from the following:

R.R—C. W. T.—J. 8. A.~W.G.—J. I. R—W. H K.

—J. R. Q—W. T. H.—E. P.—J. K.

HINTS TO CORRESPONDENTS,

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

Inquiries relating to patents, or to the patentability
of inventions, assignments, ete., will not be published
here. All such questions, when inivals only are given,
are thrown into the waste basket, as It would all half of
our paper to print them all; but we generally take plea-
sure in answering briefly by mail, if the writer's address
18 given,

Hundreds of inquiries analogons to the following are
gent: * Who sells prisms, it for use in a camera lucida ?
Who sclls n small steam engine, suitable for driving one
sewing machine? Who sells parts for working models
of locomotive engines?  Whose Ia the best enrveyor's
Jevelling instrument? Where can phosphor bronze be
bought ¥ Who sells mineral specimens for thie cabinets
of collectors ¥ Whose is the best microscope for eclen-
tific investization? All sueh personal inquirics are
printed, as will be observed, in the colamn of ** Busi-
ness and Personal,” which is specially set apart for that
purpose, suojeet to the charge mentioned at the head of
that eolumn. Almost any desired information can in
this way be expeditiously obtained.

[OFFICIAL.}

INDEX OF INVENTIONS

Letters Patent of the United States were
Granted In the week Ending

November 28, 1876,
AND EACH BEARING THAT DATE.
[Those marked (r) are relssned patents.]
A complete copy of any patent In the annexel list,
Including both the specifications and drawings, will be
furnisbed from this ofice for one doliar, In ordering,

please state the number and date of the patent desired,
and remit to Munn & Co., 37 Park Row, Now York city.

Acetic acld, making, E. B. Squibb......ccccivnmunnn

Bilge water cjector, R, 8. Littlo. .....oviuennee
Bill file, B.J. Beck.

Car conpling wodgo, W. B, Dunning...
Car door, G. B, Kiteloy,
Car door hanging devico,

Clamp for holding vall pleces, C, |
Clamp for quilting framos,

Clamp for wire rope, I, R, Taylor,
Cloock movoment, ¥, Kroobor.
Clothes driar, J. I, Rusby
Componsating pondulum, B,
Compound onglne, B, Togardus.

Coraot, M, I,
Cotton bilo tghtener, €
Cotton swoop, 11, O, Bulou

sy

¢




]mu.v 13, 1877.]

oS
Draft

'sl.

SE%ééEiESGiRE

S IR0

108,000
T8

181,978

155, 1M
155,002
155,000
L

£E:de

kal. B. Gathright...
G J. Steclo.

L1608 |

..... 1550
184900 |
18508 |
1.2 |
184,904 |
186,152 |

Holder for ribbon peg wood, B. F. Sturtevant .
Torse hay fork, J. B. Denning..........
Horse cart,Irrigator, oto., B, J. Delaney

Inkstand, B. Brower (r)... w749
Jacquurd loom, T. Halton, .. - 15,007
Journal and bearing, ¥. B, Miles. . 185,121

Lamp burner, J, Curzon (v).......
Lamp chimneys, E. Blackman (r
Tamp chimney cleaner,J. M. &

Lead pipe connection, Clapp & Kenney......
Leathor, stamping, Gathright & Wotson. .-
Link for chains, connecting, J. Mann...............
Yocking nuts, tool for, M. H. Dooly..

Loom shuttle, 0. A. MOOT0....ccouvens < 18500
Mag Jectrio i A. G. Hol . 181,98
AMatch safe, C. G. Mortimer... . 185123
Measuring faucet, R, Wi . 155,001
Measuring faucet, J. M.Wlleelct. < . 185,008
Meat chopper, S. E. Howes. ........ L. 185,104
Aiddlings, separator, J, J. Haller................... 155,006
AU plek, E. F. Lemoine......... . 155,114

Millstone dress, B, N Roeder. ...
Millstones, dressing, Orff et al...
Mining rifffe, A Mann............
Molding bricks, ete., J. J. Endres
Nut lock, W. H., YOung......oooeee
Oller machine, 8. Flutehinson, Jr. (r),
Orgon notion, A. N. Huanna, ,
Ornamental glass pancl, W, Dlelss, .
Ozone muechine, FLMIson. ...
Packing rosin, H. Johnson......
Pannler, B, 8. Weldon......ovvee
Paper-outting machine, A, chtlna
Pav, ition, P. ¥, Bald
Ploture oxhlblbor. F. E. Schnelder..........

Pipe wroneh, D, B, CooK..iiiarieins
Plpes, stopping leaks in, G. ¥F. Wilson,,
Plow,B. ¥. Jones,..
Plow, J. B WIKIDSOD . oovienernriens
Pocumatio siphon pump, 8kiff & Colt, .
Pocket cutlory, J. W, Ayors,.,
olish il W, I G
Pottery ware, forming, I Glenon, ..
Propulsion of vessels, B, B. Tussey..
Pulley block, B. Arnold...
Pulling piles and posts, R. Hillyer.

. 185,u7
. 18190
. 185,062
. 185,061
. 155,000
1515
. 185 050
. 1,02
185,009
184,952
155,102

Retort furnace, boller, G. K. Stevenson, .
Revolving harrow, ete., W. J. Atchison.

Rotary force pump, C, C. Birum
Notary pump, Boulton & Imruy.... .
Ruler, C. M. Hays.......cons

Sad iron, Fancher & Judson...... . 155,001
Saddle bianket, J. B. McCormick . 154,995
Safely valve, S. Harrlson. .. ........ . 185,101

nponlcoona compound, D. Sunton . 184,980

...................... 155,140
cee 180 M523
.. 181,968
MR LKD)

Sled propeller, G. P. Warner
Sliding rowlock, G. W, Lsaaos, Jr.....
Smelting copper, method of, B, K Sluder...
Smelting furnace, Roynolds & Sluder........

'< Smoke stack and arrester, J. Taylor....... ........ 155,148
Sowlng fertilizers, W. J. Dilts....... var 155,083

1 Spindle for mules, ete., J. I, Sawyor. .. 184980
Spittoon bracket, 8. 5. Whito........... , 155,004 |
Spring bed bottom, A. J. Latun. ... 155,118
Stalr pad, B . Balley, (£)...coovneans A 41
Steam oar, L. Ransom. .. . 15
Stenn radintor, ¥ TOd0r. .cocecvncisnssnnisanissneans 155,16
Stool, portable, C. E. Haynes ............. 165,08

: Stave pipe damper, J, K. Clark. . . 1%

Strap Joint and oller, L lhnmm
' Streot ear doors, opersting, J. MoGregor..
Taper boring attachment, P. L. Rogers...
Tobacco mapufncture, C. A. Pllinsky. .

.. 156150
AR R

150,066

Tobacco plugs, finlshing, Miller & \\why ..... 155,119
: Tool and tool holder, W. 8. How......... cere 15,106
: Torch and ftrework holder, A. Tufts. .. R L8 T

« I8 0s
15,017
155,044 |

Toy pistol, H. M. Du Bols
Trap for stroet sewers, T. Dark. ...
Tree protector, Peace & Comatock. ...

| per line, by meaxurement, ox the letter pres.

.1 |

184,945 |
Seed planter, G. B Herriek. ......cooeeriinnnne .. 150964 |
Bewing hine, F. M. Joh . 185,008
Sewing machine chalr, J. H. Dyumnd ceeee 15500
Sgwing machine hemmet.)l.l)uu.......... veeee. 180500
Sowlng thread catter, C. H. Bayley. ««« 154,900
Ships’ buttons, cleaning, D. Coming. . 18881
Siphon propeller pump, B. E. Tassay.. “ . 1849
Slate poncll sharpener, W. H. 8. llcmmmnn .o 155 000
Sled and truck, 5. F. Brooks L 100

185,188 |

Seientific dmerican.

"Tubs and buckets, making, D. IL. Wilder.

Upholstorer's b 4B, B, Pock..

Vapor burner, K. ¥. Rogers.........

Vapor stove, J. K. Bean... .......

Vohiclo nxlos, sotting, L. Tindstrom. .

Vohiolo seat, F. Oppenhelm, (). ...... 7,406
Vontllating skylight, eto., D. Condon. 184,565
Wunlu mnhxno.n ¥. Dotts 10,00

s Umo dot 184,987
'WUN’ meter, . L. Arnold.. oo 159,010 |
- Water motor, I L. Arnold R L D0 Y
| Waterproofing fabrics process of W. Pugh........ 194,98 |
Wax holding apparstus, 5, N. Corthell ... . 1080 |
Whool folly, B. F'. HOOM. ccoeeerneeeennsis 15,01
Whifletres, A. B.Allen, . 100 L
| Whip sooket, A, J. Kidd. ... 155,065
Window blind, B. Green. ...............o.. ) 156,100 |
Wood, prosorving, H. Akerhioln, :
F Wronol, D, C, StIISOM, covveenerrmmnnsssissssrsarmnss 151,90
DESIGNS PATENTED

0,601, ~GLASS, ¥TC.—J. B, Houscker, Nowark, N. J.
900~ RuBpER Syors. O, Meyer, New Brunswick, N.J.
900, 0660, — DRAWER-PULLS —W. N. Weeden, Water-
| bury, Conn.

9,65 —Tyris.—~R, Smith, Philadelphia, Poa.

m oF PATENT FEES.

On filing ench application for s I‘lloul (l.rmn) Sy £ )
| On issuing each original Patent ......... - 20
| On appeal to Examiners-in Chlef .. 10
On appeal to Commissioner of Patents . 2
On application for Relssue. ede 30
| On filing & Disclaimer 10
| On an application for Design (33 years) . 10
on apolication for Design (7 years)...... 15
On application for Design (14 yeam). 30

@drtrtiscmmts,

! ln-hle Pw. each insertion - - -75 coents n huc. |
| Back Page, cach iusertion = = = S1.00 a line.

Engravings may kead cdvertisements al Ui same rate
Ad- |
vertisemnents ust be recelved a? pullication affice az |
early as Friday morning to appece i m naf izsue,

Steel Castings,|;

From 14 to WJlbs. welght. An Invaluable substitute
for cx}énslv‘(?' 10; or for malleable {ron mstlmu ro-

&w‘ mﬂ'}fn %end for eu-cumr nnd {»rlm

LINA STREET, PHILADBLP[IL\.

$100. REWARD. $100.
Tas MOUSTACHE produsnd on o smooth face

; use of Dyxx's Branp Evxin withoot

, or will forfeit $100. Priceo b: nml In

25 ceots, for threo
E’smmtco. Ag'ta, Palatie, lu.

AMA ’I‘EU PHOTOGRAPHIC AP-
ABA TUS. um invention Evc{; person
cun operate porroct SUCCess omplote.

with c.!mmlculs &o Prico, $10.00;
Enclose stamp for oironlar, b ~A(‘KM
munumcturor', b?! Do Kalb av., Brooklyn, N A

i

OLD ROLLED
SHAFTING.

Tho faot that this shafuing has 75 per cent. greater
strength, s iner finish, and l'- truor u?cnugc than any

othor in use, ronders It undoubtedly the most e

29
'OMPR lg,s-s'o ’S
= AIE COMPERSSORS TRADE ENGIyE

THE .\ull\\'AM!;oll((N \\ulu.ﬂ o0,

LING

ire
[

gﬁh

nio,
The HOADLE Y

PORTABLE STEAM ENGINE,

WITH AUTOMATICAL CUT-OFF ‘REGULATOR
AND B ALANCED VALVE

MOST ECONOMICAL ENGINE MADE

NEW DEPARTURE. 1
! :2.“.:‘."‘8..,...."

-uhrxn x.f.-

THE BEST.

SEND FOR C/RCULAR

Thed.C.HOADLEY CO. LAWRENCE, MASS,

GTATE WHLRE YOU SAW THIS

‘m‘run Wa hu- he
largest and best seliing
Hatl mn Packagoln the
World, l contalnge |

I A K E shicats of paper, |B i

(1, penholder, gobden pon ,and & plece o f valuable

Jw-lq Um:p.vuum 1o l-u'n with elogant goid plated
sleove Dultony, and | ln uabionabile lu.rg set, pin and
drops, post-pad, 218 cents. 5 nckages, with assorisd Jaw.

Sl toonid Parent Ile Wated troe to allagenta
BRIDE & CO., 760 Broadway, N. Y.

$5 t0 $20 2
Lathes, Planers, Shapers, Drills,

Gear&k Boll(‘ul(eru, &c.l‘..GOL’l.l). Nowark, NJ.

_pe; dir nt hnmo. Samples worth §5
free. STINSON & Co,, Portland, Me.

SHAFTS PULLEYSHANGERS
COUPLINES ETC.

In Stock, and for Sale by
WILLIAM SELLERS & €O,
Philadelphia, and 50 Liberty 5t., Now York.
Price lists and pamphieis on sppllcation,

Y lfla'[n ‘9 and Malching.

Land Tenoning Machines.” Scroll
Saws and Go ond-vnrking \luh!nen

i.lou\ B. 8C lIh\Ch‘b SONS, s M

Send for L:\lalnguc.

1 TEEL \AMF‘ ST \lch-nnly J5o. n Letter, mcmm.

Address STEEL STAMP WORKS, New Haven,Co
AGENT'S PROFITS per week.,. Wil prove

g H ")0 it or forfeit $0). New articles are just pat-
gL ncu tfree to Address
WANTE Ixalers, No PEDDLING. Salary, §1.20
elu' Hotel and traveling ex nsc~

ESTER, 218 Fulton St., New York.
pald. Address D IANCE X'F'G CO., Chicago,

Salesmen to sell light hardware to

SR MICARPENTER “he=

A\UFa\C‘l'URII)BRstOP FIRST CLASS TAPS .&.\Dl

Pawtucket, K. 1.

EAGLE FOOT LATHES,

With Scroll and Cironlar Saw Aunch-
mcm-, Slide Rest, Tools, &c.: also Small

¢ Lathes, Metal Hand Planers, &c.
ch\l(‘sl designs, superior finish. Low
Prico«. Ournpew lCaulocuc describes
these and every tool necessary for toe
Anmour or Ariisan. Send forit,

L. CHASE & CO.,
a0 & 9‘ l.lhcny St., Now York,

MACHINERTY

OF EVERY DBSCRIPTION,
COLD ROLLED SHAFTING, HANGERS, PULI
COUPLINGS, BELTING, T

AND GRINDERS, IN S
GEORGE PLACE,
11 Chambers & ](B llcudo Sta,, .\n- York Olty.

BYS,

Wonro also tho solo manufacturers of the CELEARATED |
COLLINS'PA'T, COUPLING, and furnish Pulleys, Hangers,
ote,, of the most spproved s?'l Price Hst malled on
application to NES & LAUGHLINS,
Try Street, 24 and 3rd Avenues, Pittsburgh, Pa.
10 8. Canal Straet, l‘m o, 1L and Milwankie, Wis.
§2~ Etocks of this shafting in uore und for sale by
FULLER, DANA, & FITZ, Boston, Mass.
GEO. PLACE & CO., 121 Chambers St., X. Y.

WO00D & LIGHT
Machine Co.
WORCESTER, Mas
Manufacture all kinds of
Iron-Working
Machinery,
including many noveltics.
Ghafiap, Pelleys, &2,
Send for Circulars.

] -
Wood-Working Machinery,
Such as Woodworth Planing, Tongueing, and Grooving
Machines, Dunlol’s Planers, Richardson's Patont lm-
wed Tenon  Machine ., \(onh-\ng Moulding, and
5'3 Saw Machines, and \\ ood-Working Machinery gene-
rally. Muanufsctured b
w lllll»lllh RUGG & RICHARDSON,
“all-l-mr Ftreet, Woroester, Mass,
(Shop formerly occupied by B, BALL & CO.)

By an arrangement with
tho Publisher we will send every read.
erof this Paper & samplo packago of Transfer Pletures (ree,
Bend o, stamp for tage, They are highly colored, beauth
ful, snd ouly transferred to any object.  Aconts wanted
. L. PATTEN & 00, 163 Wiliam 51, New York.

ELOCUTIONIST'S JOURNAL GIVES
choleest standard and curront ploces for rrnlcnh»nnl
and amasteur Readors and Speakers, Just the thing
wantod, Mammoth size, only 0 ots, 8 year, Singls
coplon Of nows.donlers o lli) JESSE HANEY & Co. 1
Nassau Street, Now York.

ENGINES, TOILERS, MACHINERY,
Thoroughly ave rlmuhd nnlv..unl to n: ", llu«nprn "
Lists wilth prioes on application, E. E ROBERTS, En-
gineer and Contraetor, 119 Liborty St Now Yurk

W E NAME. L
inFINE JET BlACKevcry varietyof turned wood werk
parts of machinery,castings; linware and other inetal

vk rummnmunos inwaod or motal, mads tg nhv
AMERICAN ENBMELCOI T Wannew STPROVIDENCE

SPARE Tlll. CROTON AND \l\ E THE COST. i !

Drlven or Tube Wells

rumuhw\ lr. large consumaenrs of Croton and Hldynwuui
Water. CDLANDREWS & BRO,, 414 Water St N Y.
vlmmmtul the |uuml forGreen's Amorican Dr\vnu\\ all |

'The Toll-Gate

tofind! A

WATCHES- lh(np( st In the \nnmn

world. Sowgde watch and unidt Sree 8o Ay
For lum-addnu( ou LH nkCo, u.luxu

| l'rlu Plelure sent free' I
¢ An Ingenious gem! 50!)!.»]»(1.
\ddress, with stamp, E.C.ABBEY, Bufiulo, N. Y.

‘Wanted
8558

AR
thing, and a copy of the \\

810 aday at home. Agenu wnnled. Outfit and
~ terms free. TRUEE (ll N .\uxusll. Malne.
to cure a case of (‘n tarrh ineach lw h-

borhood, wlxh Dr. Karsnor's Romedy.t
troduco ll. Snmpln Free. L. TILTON, l'mshun.h l 2.

\~ a Week ln \u‘nln Samples FREE,
D = ST P 0. VICKEItY. Au:\uu. Alalne.

;10 TO 3 51»0 0 INVESTED IN WALL ST.
Often leads 1o wealth. e book mrlnlmng overy.
Nureet Roview, sent, froe,

JOHN HICKLING & Co.,
Bankers and Brokers, 12 Brosdway, New York

MESSRS. B. DAMBACHER & CO., Ham-
bung, Germany, deslers In American Wood-Working
Machinery and Tools of all kinds, Moessrt. D & Uy,
solloit consignments from Amerionn manufacturers.

L -lu)o;\w‘ und de acﬂlv('\ o elroulars desired, by mall

Puhwn\m \r- nix, Gonds Staple. 10.0m
testimonials recois ol Terms Hboral. Pare
tonlars trco. J. Worth & Co,. st Louls, Mo.

OF ABRONAUTICS

$39

ON THE PROGRESS
An essay read before the Acronautionl Soclety of l;n at
Hritaln. By Fredorick W. Brearey, Secretary of the As-
sociation. A useful and interesting paper. mmnuut
brief accounts of the most recont trinls of I-nll.n\n- hav-
ing mechanioal propelling attachments The reguired
dimensions and best forms for balloons with propelitng
mechinery, Caloulations of the power exerted Ly binds
in travelling through the atr, and thelr methods of se-
tion. Calealations of the meetinbical reguisitons for sue
owsaful nerind navigation, as Indiested by the Hight ll

A Report of balloon trinls having vyertionl sore
e, ade by the British War Office.  Alr navi n-
|llul||nu balloons Exporimental trials of the
My's apparatus for tosting the Lifting Power of
hnm surfaces when cxposed to wind currents. Deserios
lon and dimensions of Moys' stesmn Aerial Lovomotive,

1

with an scoount of its practioal trial at the Crystal Palace

Deseription of Moys' remarkablo solf llrhmf slonin vne.
‘.uu and botler, of ono harse power, but welghiog or
hirteon pound h with dimensions, armangement of t
Hftng fans, oto, Contalned In SCIEsTivic
SUPPFLEREST No. K. Price 10 conts
utlion and of News Denlers

AMEIICAN
o bo had at this

\ ACHINERY OF IMPROVED STYLES FOR
‘Timaxing SHINGLES, L NG and NUAV RS,

also GUAGE LATHES for
makers of Law’s Pat, Shing
chine. Addross

FHLANDLER, Solo
osding Sawing Ma.
s Lookport, N. Y.

Esraurasuen 184

JOSEPH C. TODD,

(Formaerly of Todd & Rafforty ), EXGINEE0and M Aoy,
Y lax, Hem Jula, ope, O, and Ragglng
Machinery. Steam Kngines, Bollors, ote,  Also Agent for
tho celebirated and Lwproved Rawson & Rittinger Holst-
m Englne, I will furnish specitications and ostimates tor
kinds of machine Y. Send fur deseciptive clroular
Aunl price.

Addresa

J, C. TODD,
10 Barelay St.. Now York, or Paterson, N. 1,

EErmm JGRAPIIC APPA.
'l‘l BN CHEMICALS
mmp ote, with directions, 810, Nu toy; lakes pletures
4adig tnches. Send r--r Hlustrated cirou

MORG \\. i

Ann ~t Now York, l' 0. Dox un

)lyln hy one )\nnt In 57 days. 1 new
articles. Samples free. Addross,
C, M. LININGTON, Chilongo.

NuBwaALK, CoNx, |

Ah\rn»: EMERY W m.t.w

‘m f

olseless in O
::' -mimnn-h’p—nll lght parts
of Uast Bteel.

Yovory Eogine indiested, nr,
walve corrected to givo Lk
highest nttainablo resuite.

t'\ arranted ln!rriur Lo any
pemi-portable Engine in the

1 ot !

21 ”='Il for Price List and Cireus

l.

5 Hrmsaxys & Hrncnst-
nopx M'r'a Co,

Inywn (lbm

t’l.l I RSIGLE

HOISTINC ENCINE

! FORALL PURPOSES.

s Cheap, aimy WMe, durable snd effective. J,
LIDUERWOOD M} l, CO,USP (a:.tt oy Y

N At 8 anlazy of le:.

Y

ANTED! NAL I.ﬁ‘ll‘

‘ year o travel and sell gocde 1o Denlers. NGO

PEDDL ‘0. Hotel and ll-ulmg rlp-ln-*gul.
Tddress, Moxivos MaworacTusise Co,, Clocnastl,

TIL1%+ 1 WROUCHT

B &G DES
HB U\I()\ TRON MILLS, Pltt-b\'mzh Pa., Manu-
facturers of fmproved wrought fron Ik-nnu and
Girders (patentoed).
Tho groat fall which has taken place In the prices of
Iron, and ospecially in Beams used in the cunstruction
‘unnu:l ROOF BUILDINGS, tnduces us to eall the spe-
cial attention of Engineers, Architects, nnd Bullders to
the undoubtod sdvantages now erecting Fire Proof
! struetn and by reference u pages 2 &5 of our Book
| of Sections ~whic ill be se application to those
! -'ml-l-ul'w tho roof bulldings-1 HE
| COST CAN BE ACCURA TALCCLATED. the
cost of ln~umnn nve ln-l and the serfous losses und in-
| terruption to busines by fire: thess and like con-
siderations fully junu(y any m'rlllhmll first cost. It s
belteved, that were owners fully aware of the small
difference which now exists between the use of Vood
and Iron, that in many casos the latter would be adopted.
W e ahinll bo pleased to farnish estimates for sll the Beams
complete, for any specific structure, sothat the differcnce
in cost Ay Bt once be aseertalned.  Address
..\(.\u.lh ul.n~ 4.(‘0 l'\{(_sburr!x Pa.

5)9 FOR BE-T PI\NOS IN
o ~in nseall over the U. & in aver 0 towns by
persons you wiil tind in our Tltstrated Cirenlar, prob-
nl.vly residents of your own place, or very near, wheso
| you can try our plancs. Genulie Rosewood-over-
almu—lnu!'nn plate -7 1.3 octaves—Apmffe—-and g« 8-
sessing every lmprovement known. and warranted 5
years by a responsible incorporated Manufacturiog Co ,
referring by permission to the Chemical National nk,
New York City, by far the strongest bank in America.
Pianos sent eve here on trial. We have pno sgents.

THE WORLD

Send for lllustmh-d ﬂrcuhr tving full rur(lmlnr‘.
Addross NITED STAT 'wl | \\n IMPANY.
(I’lcascn;a.etm_. papezt. dway, New York,

[ESTABLISHED 1846.]

. Mumn & Co.'s Patent Ofices.

The Oldest Agency for Soliciting Patents in the
United States.

THIRTY YEARS' EXPERIENCE.

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

Tley ciuploy as thelr assistants o corps of the most ex-
perienond men as exnminery, specitiontion writers, and
draughtsoen, that can bo found, many of whom bhave
been selected from the manks of tho Pateat Offee.

SIXTY THOUSAND inventors bave avalled them-
selves of Munn & Co’s services In examining thelr in-
vontions and procuring thelr patents

MUNN & €0, in connection with the publication of
the SUTENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, propare dmwings, spe-
cifications, and assiguments, attend to Sling applics
in the Patent Offloe, paying the Government fees, and
watch cach case, stop by stop, while pending before the
exnminer. This Ia dote through thelr vranch office, cor-
ner Fand Tth Sta,, Washington, They also prepare and
fllo caveats, procure design patents, tmdoe marks, and re-
Lssnes, altend Lo rejectod cnses (prepaned by the Inventor
or other sttorneys), procure copyrights, attend to Inter-
forences, give written opinions on matters of Infringe-
ment, farnish coplos of patents, and, in fact, attend to
every branch of patent business, both in this and in for-
lgn countrios,

A special notico 13 made in tho SCIENTIFIC AMER-
ICAN of all Inveniions patented through this ageney,
with the name und restdence of the patentee. Patents
pre often sold, In part or whole, 10 perscns sttracted to
the Invention by = notlee.

Patents obtatned tn Canada, Englandd, France, Belsium,

Gormany, Russia, Prusela, Spaln, Portugel, the Britdeh
Colonfes. all other countsies whoero patents are
granted, at son groatly reduced from formuer retos,

Eend for phlct portalning specially to forelsn pat.
vots, which states the cost, timo graoted, and the re-
quirementa for vach conntry.

Caples of Patents.

Persons deatring any patont lsued from 1538 to Novewm-
ber 06, 1555, can be supplied with official coplos et res-
somable cosd, the price depending upon the extent of
dmwings and loogth of specifoutions,

Any patent basod sinee Novembor 37, 187, st which

time the Mutont OMee commonedd prionting the drawings
and speciiications, may be had by romittiog to this of-
Doe 1)

A copy of the clalma of any patent lssued stnce 10
will be furniabied for §L

When ordering coples, please to remit for the same as
above, anl slate name of patentee, titlo of Invention,
and dute of patant.

A pamphlet, contalning full directions for obtaining
Unitod States patents, sent frve. A Landsomaly

| bounid Reforence Book, gilt edges, contelns WO pages

and many engravings and tables tmportant 1o every pat«
enteo and mechanleo, and (s s vseful handbook of refer-
ence for everybody. Price 25 conts, malled froe.

Address
MUNN & €0,
Publishers SCLENTIFIO Annucu
“ 47 Park Row, N. ¥,
BRANCH OFFICE-Comer of ¥ snd T Btroots,
th\n‘mn. D, C,
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Tostde age, coch tnsortion « - =73 conts n line.

Back Page, each lusertion <« S1.00 0 line,

Bwgrarings may Aead advertisom wi af e mivwe rate
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Niagara
Steam Pump Works.
EATANLINIED 183

CHARLES B, HARDICK,
No.23Adamnu Stroot,
BROOKLYN, N Y,

[ ald r\—--.‘ anend of Al et Oowornnial, Tand and Sl aling,
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Brayton Ready Motor -

It has no boller, Is safe, economienl, started by any
ome In one minute, ooCupies muall space, and gives an
wnsurpassed steady, reflable power. Addres»

Penna, Ready Motor Co.,
132 N. 3d St P Ilndrlphla. Pa.,
'l‘llR NEW FIFTY r\nl.x AR DACK GEAR, S I I\\.

MTING FOOT LATHE. Send for Circulars to
Qinetnnati, Ohlo

A and oan
g In wmall jobe.

POST & CO

DICKINSON'S
ACUUSTABLE DIAMOND TOOL

and ~aapod Diamond Carbon Pomts, Indispensable for

Trusing Rmery Wheels, Grindstones, Hardeped Steol
and Paper Calender Rollers, Driling, Vlaning, Moulding,

and sawing stone. J. DICKINSON, 6 Nassau B N Y.

EABBISO"T’S .M.I.I.Lﬁ

= Grand Medalat Centennial.

Rx:.‘._'ﬂ Tlozelzg xm. Btazdand Grisding XN,

Cleszer Grisder asd Dolter, For all oy hn.vu wetor dey,

ol ‘lfnt I' l‘-l Patit of burry steme and Lrva.

Yand For baone y or light power,
10,000 [ operation,

Grind 13 bwbels per hour,

Thickest Fresck burr -l

WARRANTED.

Eagle Anvils

sy
Retail at 9 Cents per Pound.

Facr AxD Honx ov BEST CAST STEEL They are the

ONLY Anvils that ar WARRANTED, '|'ln". o

potter than all others and much cheaper.

€
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nialns the rout

i ?:nu;;n‘:;lstl lootrion! Hatto.

T |Au||'nml \|u||m| m~l
Innumw.u O,

ln-lrmnnn |n -\l(‘umqn‘
Instrated Cataloguo of ‘lele
rioa nnd Instrumonta |n||ll|- |\k |l
pald Lo any addroess for s,

AIR COMPRESSORS

MANUFACTURED BY. e, eiouRockDaite G
SEND FOR PAMPHL[T. FITCHB URG MASS

l‘\' Oct. )

Durable, Effective,
and
Will not Slip.
Mapnufactured and for Sale by

W. VP Duncan & Co., Bellofomo. Pa.

Investigate tho merits of The lllu-lr ated
A[‘ FNTS Woekly before determining upon your
T v work for this fall and winter. The com-

tination for this season surpasses anything heretofore
attempted. Terms sent free on application.  Address
(II\\ CLUCAS & CO., 14 Warren St,, N. Y.

BARNES

Foot Power
MACHINERY.

iesevel nroraies
1 INVALUABLE MACHINES
for Mechanics and Amateurs
Also Paney Woods and Designs
Send for 43 page Ilustrated Cata-
logue, Free.
i W. F. £ JOHN BARNES,
RoCcKroun,
Winoebago Co., Tlis

Wood-Worlnng Machmery

Patent Scroll Saws and Band Saws a Speclalty. OVER |

8D MACHINES IN USE. Modal at (lnrlnn-ll Incus-
|uu.l

Exposition. Agents in all large of
CORDESMAN EGAN KOO, M tn CQincinnatl, O

Pive Pirst-Class New Boilers at Half Price.

Tho above-named Bollers were sold last season for
Prico now complete, $1,M0.  The Bollers are 3 in

2,200

Dia., 'h{l long, with steam and mud droms and oonneo-

tﬁlum for same.
c.

Fine fronts, com- :mlm safoty ralve,
NOBLE & HALL, Erio, Pa.

Deuble dischange ipou
Adjustable babhin h ron
Salid’ u"-‘!hu!l)g burre.

even mm{nn- th thow of doudl
cable ibe price, an
S

CHLORIDE OF CALCIUM.

Fifty tun- for Sale in lots to suit.

RANSOME, 10 Bush Street, San l-‘mnclam ('nl

s Patentos and Sala Manufsetures.
H yrand Ahn—l, NEW MAVEN, CONN,

AGENTS. 50 Poveryed Coavoeitum:

* Send for Ciroular to

FISHER & NORRIS, Trenton, N. J.

(Mole Manufeturers in l'nllul Statows.)

PORTLAND CEMENT

ROMAN & KEENR'S. For Walks, Clstorns, Foundn-
tions, Stablos, Collnrs, Bridgos, Hos \':.ln Hrowoerios, ote
l(umll Ilh: nts for Proe Ilnul Trentine on Comonts,

, MEUOITANT & C0,, 10 South St Now York,

MAcmms-rs' TooLS.

NEW AND IMPROVED PATTEINS
gond for now Hustrated catuloguo

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACTURING CO
Now n'(-n. Cox

| HARTFORD

. STEAM BOILER
Inspection & Insurance

COMPANY.

V. B. FRANELIN, V. Pres't.  J. I ALLEN, Pres
J. B. PIERCE, S&'7.

are the largest in the United States. They mako Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill |
Pioks, Water Wheels, Pulleys and Gearing, »p‘unlly
adapted to tiour mills.” Send for catalogue.

| TO0GA
| 1D TRIC MILLS—For gri

J T. \O\ l'..“ ‘0\ Bufalo, N. Y.

HI‘I 8 I ATENT UNIVERSAL ECCEN-
inding Bones, Ores, Sand, Old
Guanos, 0il Cake, h‘«l ('r-m.
(urn and Cob, Tobacco, Snuff, Sugar, Salts, Roots,
Spices, Cofifee, Cocounut, Fiaxseed, Asbestos, Mica,
c., and whatever cannot be ground by other mills.

Crucibles, Fire Clay,

f.\'.m for Paints, Printers' Inks, Pasto Blacking, ete.
:J(lu.\' W. THOMSON, successor 10 JAMES B J.\ll-

!
|

DUS'corner of White and Elm Sts. New York.

THIS NEW

ELASTIC TRUSS

' Hzaaa Pad &iSering from all othery, o
cap-sbape, with Belf-Adjusring Ball
in center, adapts Itaelf to all posi.
tioas ofthe body, while the ball ia
the cop presses back the In-
person
. Witk
light presurs the Hernis o beld
seourely day and night, and s radieal cure cortaio. It is esay,
durable and cheap, Bent by mail,  Clronlars free.
ECOLESTO 'rnués CO., Marshall, Mich.

Foo I mwrn TENONING MACHINES FOR SALE
A 8. O, HILLS, 51 Cortlandt 8t., Now York.

CHAMPION

SAFETY

ELEVATORS.

Has PAT. FRICTION PULLEYS, AN AUTOMATIO BTOP, A
STRONG IRON FRAME, A SAFETY PLATFORM, AND I8
MADE IN & FPIRST Crass MAxXxen, AT VERY Low
RATES, 3Y D, FRISBIE &k CO., Npw A VEY, COXN,

TO INVENTORS

AND MANUFACTURERS

FOLLOWS &£ BATE, Manchester, England, ardware
and Machinery Merchants, are prepared 1o buy Ameri-
l‘lnf;‘.)f“Ifnr Caah, u:l 10 nct ax Rolo Wholesalo Acrnln.

(LLEBRATED FOOT LATHES.

Foot Power, RBack.geared Borew
| xasihien, Benal) Trand . Fower Slan.
ers for Metal, Swmall Goar Cuttery, |
Ellde-rests, Ball Machine for Lathen,
Foor Beroll Saws, Nght and heavy,
Foot Clroular Baws. Just the artie es
2}( 'tm-h-)un or Artisans lllzh)y
O mendded = '
Lllnk-‘ur‘ end for \llusrated
<M. BALDWIX, Laconia, N, ¥

Dayton. Carmxm Pumip.
'I'::zxv:"n! PUMEF 1N THE MARKET DisioNED
& ‘-Tur‘n:nm OTED BEFRECIALLY yoR BorLen
Are Pumping water st 9 ¥ Xo Dead
ters. Tho Stexm Valve s ;bln' sha :‘,\ ~l'w:
Mentieal 10 the slide vuive of & “tram Fn.
gl‘;:.jl-:tn;oﬂvn‘n. mothon fromm s onm
o « - reguisted 1o st eTeporsiion
"emping Beturns from e
m"‘.."..u"y n em Heating Ap-
W™ Send for Qlresiar

Smith, Vaile & Co,

DAYTOX. oo,

GEORGE C. HICKS & ©
Baltimore, Md. »

CLAY BETORTS TILES, M1
B Terra Cotta Pipes of all -uu SR RRICKS, A

Pond’s Tools.

’::uglne Lathes, Planors, Drills, &e,
pd for Catalogue. DAVID W. OXD, § "
LUCIUS W, POND, Wore water, .'l-.-.m“. a8

.y

LeCOUNT'S PATENT

Machinists’ Tools.

REODUCED l'lul')m

| Tow Oakum lla.’:.'nv‘.i. o
Iave

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The eclebmated Greene Varfable Cut-Off Engine, Lowe's
Patont Tubular and Floe Botlers, Plain Slide Valvo Sta.
tionary, Holsting, and Portable BEngines. Bollers of all
Kinds. Stemm Pamps, Mill Gearing, Shafting, &¢.  Sik
Hlax, and He m|~3luhlm .
\lumunrmnn«. » Machin

Agentits for the New
It's Tools, for Judwm' OF CTTMR v- ll'n
Sturtevant Hlowers, and Differen : ~Miocks
WAREROOMS. 55 LIBERTY ‘“(l I‘T \D\\ YORK
\\!'llh" PATERSON, NEW JENSEY

A5000 WORKING,
S Macrmeny.

Wondworih Planers
Daniels & Dimension
sl Waood Workers, Rand o\ < I
HeSaws, Rippiog, Figing &
Culting Saws, Mol
»

\
hines, W

| e & Machinery for Fay

1nr.“lu~rlAA. ] ]

Frices redoond 1o sult (he Uimes,

Puperion s any 1o wes,

~h'('oml Hand Machinery for anu

Lot Jron Dogs. 3502 In o % m
lﬂiullu . - - - 200

" Sweel * 3810 7in, ry
= todin |H,,

lrv-nkaH]m . Ie lw-:- Clam .|».,- View h.,.
D’Amdlnv\hndnh Ae. Bend for 5 tost Vrice List
LE COUNT, Bouth Norwalk, Coun

The Machinery and Tools of the Ution Steam Bngine

Co., vomprising a lurge sssortmont of Mach) e 'y and |

Tools Tor Mae Ivlln Shops, Doller ke |
P Forge ¥)
Founiry, &¢ Also n Tull Hine of Pattorns for l'.-n.:;:'
and Statiomary Eagnes, Pulloys, angors, &«
For catalogue and prioe Dt addross

AMES ¥ MANN, Uliea, ¥. Y

l' Valves |

NEW YORK STATE REFOUMATORY
ELMIRA, N. Y., Doc. Tth, 56

PROPOSALS

are invited until 1st January, 1577, at noon, for an o
and two () bollers to be d(-l;nrvmv:l and set m‘- at the
formatory, upon foundations to be furnished by llu-
Stat ollows :

o s, with automatic variable cut-off, gov
11 L i B I8 1, fiy-wheel, 3 Inch turned face gt

"’I‘..

Botlers, and state eartiest dato for ¢ elivery.
Z. R BROCKWAY

four (0 tnoh flues.

|
|
!
|
|
|
{

NOYE'S MILL FURNISHING WORKS.

| new volume was ¢

THE TANITE CO.,
STROUDSBURG, PA.
EMERY WHEELS AND CRINDERS.

GO, PLACE, Gen'l Agent for N. Y. city and Siats,

PUNCHING [roe iuimeds itk writis &

ing

PRESSES PARKER PRESS CO., Middietown,
. . Cunn
| Sehlenkor’s New Machine

Revolving Die.

Sond for Catalogue, giving prices
nnd full doseription,

BOLT
HOWARD IRON WORKS,

CUTTERS. | owaro rmon w

NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH *AIRSPACEY IM"“(D\’RMPNT.
Savon 10t0 20 por cant, CILALMIRE BIENCE €O,
Foot K. 0 St N. Y.1 122 N. 2 Bt.. . h.uln.ho.
PUC'S IMPROYED

PATENT ELEVATOR BUCKET
FOI. BREWERE, FLOUR MILLS, GIRAIN ELEVA.
TORS, SUGAR REFINERS, k.

These buckets are made of the best char.
@ conl stamping tron, and are warmnted to
outwoear six of the “OLD STYLE MUCK BT
The cost Is sbout the same. Addross

T.F. ROWLAND, Irookiyn, E D N Y.

Tube Cleaners [, Jove Bl

TIONAL Breey Tune CLeANER Co., nu}' h&, N. Y.

Working Models

And Exporimontal \larhlm- Meotal or Wood, uum- to
order by J.F. WE \)'ll. &2 Center N N.Y.

EUREEKA LATHE

Price, Wood Bed, - -~ r
Iron Bed, - - - - - L
EUREEKA MANUFACTURING COJ)
171 DEVONSHIRE 8T, BOSTON, MASS,

or THE

SCIENTIFIC AMERICAN

For 1877,

THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

THIRTY-SECOND TEAR.
VOLUME XXXVI.—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 1§77, a
ed. It will contl to be the
aim of the publishers to render the contents of the

| new volume more attractive and useful than any of It

s cach 15 11, long, @ Inches tn Glatseter, comtati- |

General .\'uy-ﬂ'uftmhn.'. ;

28 Week In your own town. Terms and it
S"" froe. li. HALLETT & CO., I'o nlr:ncf‘)(‘;:::r

, SAFETY HOISTING

Machinery.

UTIP\ llll()\a & CO,, No. 38 Rroadway, Now York

* Amsler's Polae Planimeter,

For mochunlonlly caloulating the contonts of o ph-( of
ground. P'rice, 8. Send for Catologue.

W. ¥, MoALLISTER,
TR (‘lm-lnnl Streot, Philadelphia,
DAMI'ER

REGULATORS BE S T uﬁ?(’u‘xﬂhﬁm

Ml TOLL & Kezen, “ oLy II'A\ 8, DA ok

MBORTANT mn_ Al.l, mnmnﬂnmn AND
e . . ONCHY Nuerk's Wa telw
: m“ " fme lh-lvrlnr pable of necuratoly oon.
rolling th N af n watohman or patrolman st the

) | W declded In my favor
0 | have bosn commeneed nanlnat lmlulmumr & l o, for -In'-‘ﬂ.

Aifferant -lnmuu- n! his hoat, Sond fo
" T olroular
g, l.'.‘lll” (RK OX D70, Boston, Mass
Ve nnllnu-ln-l hnouser of Yv'\ull
June W, 15

Ing, contrary (o thy order f

af the Court
clooks Infringing on !
noounting to Jaw, DENCIPASS

Parsons usl
will be ch‘.lll u:l?

prodocessors
To the Mechanic and Manvfacturer.

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

TERMS OF SUBSCRIFTION,

Ono copy of the Scomxrore Axmucax will bo sent
for one year, 12 numbers, POSTAGE PREPAID, to any
subscriber in the United States or Canada, on recelpt of
three dollare and fiwenty centz by the pablishers,

One extra copy of the Sciextore Axenseas will be
supplied grotis for every dud of five sulscriders at $3.90
or six coples for $1650 without extra copy.
Postage free,

cach ;

Aposals must give fall ""‘"5“"" of Engine ang | ¥he Sclentitic American Supplement,

A woekly paper, uniform in slze with the Scuewmine
Axxmicax, bnt a distinet publication, 1t contains work-
ing drawings of enginecring works, and claborate trea-
tises on every brauch of Science and Mechanics, by
eminent writers, at home and abroad. An (lustrated
cover protects the handsomely peinted sheets, Price,
£5.00 per anunm,  Single coples 10 conts,

One copy «f the Soexrorio Asoaucax and one copy o
the Bomxririe AMEmicAx Surenmomt will be sent for
one year, postnge propald, to any subseriber (o the
United Statos or Cannda, on recolpt of seven Dollare by
the publishers, -

The safest way to remit (n by PostalOrder, Diraft, of
Expross. Money carefully placed Inslde of envelopes,
socurvly sealod, and carcfully addressed, soldom goes
astray ; but i ot the sender's risk, Address all letiers
and make all orders, drmfts, ote,, payable to

MUNN & CO,.,

47 PARK ROW, NEW YORK.

e —

YHE * Sclontific American* ted wi
l R\RI'J;)IINRO‘I&L‘O‘BINE" Ew

bard Str,, Philladelphia, and 59 Gold 8t,, New




