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IMPROVED POWER PUNCH AND SHEARING MACHINE,

We illustrate herewith a new power punch and shearing

machine, manufactured by Messrs. Long, Allstatter & Co., of
Hamilton, Ohio. The machine is adapted and arranged for
the speedy attachment of tools for the accomplishment of all
kinds of punching, shearing, and bending. The jaws are
constructed to accommodate blocks which are interchangea.
ble for carrying from one to fifty punches, to make from one
to five washers
or nuts; or for
carrying any pe-
culiar  shaped
punches singly
oringangs. The
hight of the
punches may be
adjusted to com-
pensate for wear
or grinding, and
the punches and
dies may be res
moved without
disarranging the
other parts. The
machines are
made on cores,
and consequent-
ly are exceed-
ingly rigid. All
the bearings are
adjustable to
take up wear.
The counter-
shafts have sep-
arate caps easy
of access for oil-
ing.

The cam works
in steel pintles
with steel bear-
ings at top and
bottom. It ex-
tends through
the face plate,
which is secure
ly locked and
bolted to the
jaws of the
press, and has a
bearing in it for
the outer end of
the cam shaft,
thus securing a
bearing on eith-
er side of the
cam, which pre
venis the latter bending. A hand wheel is attached to raise
and lower the slide for the purpose of arranging the punches
when the machine is not running.

The illustration represents a medium machine. Its ordi-
nary workimg capacity is to punch 1 inch diameter through
1 inch thickness, or to cut off 4 by 5 inches flat or 13 inches
round iron. The speed, when the machine is fed by hand,
is from 20 to 40 strokes; if fed automatically, 60 strokes, per
minute. Safety feed tables are attached to all sizes of the
machine, when desired, also an adjustable automatic stop,
which isadvantageous in boiler, plow, or other kindred work
This device is simple, easily adjusted, sure in its operation,
and may be used or not as the nature of the work may deter-
mine.

There is, besides, an improved pull-off, which consists of
an ironlever which passes through a slot in the center of the
press body. It is pivoted to the front, and arranged to be
raised or lowered and .fastened in place at the buck by a loose
pin. It can be changedinstantly to accommodate any thick-
ness of material. This is also constructed to work automa-
tically, and to adjust itself to unequal surfaces, pressing hard
on the material and holding it firmly until the punch passes
through and is withdrawn entirely, when the jaws of the
pull-off are quickly raised out of the way. This method, it
is claimed, prevents the machine from curving, and enables
many kinds of work to be done with safety to the punches
that could not be done with the ordinary pull-off. The pull-
off is removed from the press by simply disengaging a loose
pin.

The above manufacturers make a specialty of meeting the
requirements of the trade in sizes, shapes, and the arrange-
ment of tools for every variety of punching, shearing, and
bending. They have, we are informed, accomplished the
difficult task of punching all the holes in a hot horseshoe at
one stroke of the puncher. The work is as accurate as if
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dore by hand, the shoe is left perfectly true; and the holes
all the same shape. As the eight punches penetrate at
different angles, and are tapering, the novelty of the opera-
tion can be imagined.

The sizes of the machines range from a punch and shear
weighing 500 1bs., capable of punching }x } of an inch, and
to cut off 4 of an inch round iron, to the steam machine
weighing 25,000 lbs., which will punch 2% inches diameter

POWER

through 1} inches thick, or cut off 4 inches square iron cold.
The jaws vary in depth from 3 to 26 inches.

Letters patent for parts of these machines have been grant-
ed, and steps taken for securing recent improvements.

Glass Cement.

A cement to stop cracks in glass vessels, to resist moisture
and heat, is made by dissolving caseine in a cold saturated
solution of borax. With this solution, paste strips of hog’s
or bullock’s bladder, softened in water, on the cracks of glass,
and dry at a gentle heat. If the vessel is to be heated, coat
the bladder on the outside, just before it has become quite
dry, with a paste of a rather concemtrated solution of soda
and quicklime or plaster of Paris.

PUNCH AND SHEARING MACHINE.

Bones.

‘When a new bone finds its way into the student’s hands,
he observes, says Professor Elwin, some peculiarity in shape
or structure in which it differs from the bones he is already
acquainted with ; the question naturally occurs to him: Why

face to warn him of the approach of enemies or prey, and
the rest of his carcass securely hidden beneath the waters.
Take another instance. Observe the habits of a mole. With
what rapidity it burrows under ground, shoveling away the
earth with its fore feet. Then look at its skeleton. Wefind
just what we should have expected. The bones of its fore
legs of astounding strength and breadth, furnished with

does this bone assume one shape in one animal and in anoth-
er is modified into a different form? He may look in vainin
his books for an answer to his query. And vyet it is points
like these which, in my opinion, make up the true science of
osteology. It is through careful, constant, and intelligent
observation that these enigmas are to be solved. Observa-
tion, indoors and out; close attention to the habits of the an-
imal in question, on the one hand, and careful consideration
of its anatomical peculiarities, on the other.

Take the skull of a crocodile. What do we find? Theor-
bits of the eyes, the nasal orifice, the passages leading to the
auditory apparatus, all situated on a plane, along the upper
flattened surface of the head. What, then, is the cause of
this? Palpably, to allow the crocodile to remain submerged

in the water, with its nose, eyes, and ears just above the sur-
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deep grooves, which, together with its sternum or breast

bone, which is
furnished with a
keel almost like
that of the ster-
num of a bird,
afford attach-
ment to the pow-
erful muscles.
Its hind legs,
being  simply
needed for loco-
motion, are of
the normal size.
So also with the
birds. The size
of the keel of
the sternum va-
ries in propor-
tion to tlie pow-
ers of flight
which each spe-
ciesrequires, for
it is to the broad
surfaces of the
sternum that the
great wing mus-
cles are at-
tached. Takethe
skeleton of a
humming bird,
which spends its
life almost upon
the wing. We
find there a keel
of so vast a size
that the remain-
der of the skele-
ton is reduced
to insignificance
in comparison.

In these re-
searches, one is
soon struck by
the fact that, in
the  modifica-
tions in various
bones, or sets of
bones, in ac-
cordance with the habits of each animal, the original type
is never departed from, only modified. See, for example,
the paddle of a whale, more like the fin of a fish in general
appearance; and yet the same set of bones which are found
in the arm of a man are again found in an adapted form in
the paddle of the whale. So, also, the foreleg of a horse
preserves the sa'me general plan. What is generally called
his knee is in reality his wrist. It is there that we find the
little group of bones which form the carpus. All below it
answers to our hand—a hand consisting of one finger.

Take even a wider instance. Compare the arm of a man
and the wing of a bird. Still greater adaptations have ta-
ken place, and yet the plan remains the same. We still find
the clavicle or collar bone, the scapula or shoulder blade, the
humerus, ulna, and radius, answering to the same bones of
our arm, a small carpus or wrist, and finally the phalanges
or fingers, simplified and lengthened and anchylosed to form
but one series of bone, with the exception of a rudimentary
thumb. Itis not uncommon to find a rudimentary bone like
this which, in some allied species, is fully developed. The
leg of the horse again gives us a very striking example of
this. There is, so to speak, only a single finger, but we find,
one on each side of this little finger, two small bones, com-
monly known only as splint bones. These are the rudimen-
tary traces of the same finger bones, which in the rhinoceros
are fully developed.

Now osteology abounds in wonderful forms of structure
like these. It is a study pregnant with pleasurable results,
and is a really profitable study, and one in which each fresh
student may do real solid work. Itis all the little facts ob-
served by naturalists, from time to time, all over the world,
which, on being collected together, forms the nucleus of
knowledge, for indeed all the scientific knowledge which we
possess is little more than a nucleus, with which we aresup.
plied.—Sctence Gossip
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WHAT DO WE SEE?

Not a little comment has been provoked by the recent ar-
ticle entitled ‘‘ The Trustworthiness of the Senses,” in the
course of which we expressed the belief that in health our
senses are truth-telling and trustworthy, and that the cases
commonly cited asillustrating sense deception, or deception
by the senses, are really instances of mistaken judgment.
The sense does not tell us a lie, but we infer what is not
true through haste, carelessness, or lack of knowledge. Ac-
customed to associate certain conditions with certain appear-
ances, for instance the presence of a gem when a particular
play of light and color is perceived, we infer the existence
of the familiar condition whenever the usually ascribed
pLkenomenon is observed. We see the play of color, and pro-
nounce 1ts source a gem. On examination, we find that there
is no gem, but merely an angular cavity in bright metal
bathed in clear or colored light. The eye was deceived and
reported a lie, men say: not so, say we; the eye reported the
appearance correctly; it was not within its province to tell
what caused the appearance. Our erroneous inference arose
from lack of knowledge of the fact that that particular play of
light could be produced in various ways other than the re-
fractive action of a particular gem.

Such misleading inferences are frequently made by micro-
scopists; bubbles are mistaken for solids, solids for cavities,
transparent globules for opaque masses, and so on, the liabil-
ity to error lessening with increase of experience and know-
ledge. A notable instance occurred but a little whiie ago.
A mineralogist thought he had discovered what mineralogists
have been so long looking for, the native place of the dia-
mond. In arock with which diamonds were associated, he
observed under the microscope what he took to be diamonds.
The observation was apparently confirmed by other micro-
scopists; but another, more acute or more fortunate, was
able to see that the supposed gems were merely minute cavi-
ties, once occupied by crystals but now empty, the original
tenants and formers of the faceted spaces having been dis-
solved and washed away.

Shall we say that the eyes of the mistaken microscopists
deceived them ? Not at all. They saw truly all that was to
be seen, a certain play of light. They inferred that it was
caused by tiny diamonds, and erred, not knowing or forget-
ting that there were other ways in which such appearances
could be produced.

Take a still more plausible instance of reputed sense de-
ception. Cross the second finger over the forefinger and
roll a small object in the angle between their tips. ‘I'he ob-
ject will seem to be double. Touch gives a false report, it is
said. We say: No; it simply reports the contact of some ob-
jects with the inside of one finger and the outsile of the
other, a sensation commonly produced by two objects separ-
ated by the breadth of the fingers, After a little practice
with the crossed fingers, we cease to make the wrong inter-
pretation of their report, just as we have all learned to do in
the case of thumb and finger. So familiar are we with the

touch of objects indifferently between either side of the
thumb and either side of the several fingers that we never
mistake their combined report. The same is true with re-
gard to our two hands; from long experience we instinctive-
ly combine the double sensation they give into a single per-
ception. Not so, however, with hands and feet—at least
among a boot-wearing people. We are not used to feeling
objects with our fingers and toes together; consequently
when an object is touched, say by the great toe and the fore-
finger, the double sensation gives a double perception,
though the object be single. Very probably the education
of savages is more complete than ours in that respect. Shall
we say their senses are therefore more trustworthy ?

Against the view we have illustrated so fully, several cor-
respondents have taken exception. One says:

“ Allow me to ask, is not our judgment the offspring of
our senses? Yes; and the more acute the senses, and the
more harmony there is in their working together, the more
accurate the judgment. Blot out of existence the five
senses, and you blot out the judgment which you make lie
back of them, and seem to make independent of them.”

To this we need only reply that the fullest dependence, not
only of judgment, but of all the faculties of the mind, upon
the senses, may be admitted, as far as their development is
concerned, without affecting our position. Whatever their
organic connection, perception and inference are distinct
operations; and no theory of mental action can make a delu-
sion of sense gut of an errorin judgment.

Our correspondent proceeds to describe the nervous con-
nection of the several organs of sense with the brain, and or-
gans that the senses cannot be trusted because the nerve
connection may be deranged or destroyed, and a correct re-
port of the sense’s action prevented: a contingeuncy carefully
ruled out of the discussion by our specification of health as
a condition of rightaction on the part of the senses. This
is not so bad, however, as the course of another who pro-
nounces our position absurd and foolish, and, in proof of his
assertion that * everything goes to prove the trustworthi-
ness of the senses,” gives a series of examples, all but one
of which belong to the domain not of sense but of sensibility;
for example: that one man delights in the odor of roses while
to another it is indifferent ; that one man enjoys the tumult
and clamor of a battle, another abhors it, another cannot bear
it; that one man likes tobacco, which to another is disgust-
ing. The single exception was this: that a distant church
spire looked to him not more that a foot long; therefore his
sense of sight was not to be trusted!

It is surprising how common is this twofold error, to sup-
pose it a function of the eye to see size, and to accuse the eye
of inefficiency or dishonesty because the apparent size of ob-
jects is variable. Our first-mentioned correspondent has in
this connection a theory that is quite new tous. ‘‘I have
said,” he remarks, ¢‘that the organs of sense have brain
nerves; I not only believe this, but I believe that they each
have more than one brain nerve. The eye, for instance, has
a brain nerve which enables the mind to recognize form, an-
other which enables it to recognize color, another which en-
ables it to recognize size, etc. And upon the acuteness of
these nerves depends the power of mind to recognize the dif-
ferent qualities reflected through the eye.”

The theory is simply enough, but unfortunately it is not
supported by anatomy and is flatly contradicted by expe-
rience; particularly the experience of those persons who have
taught us most with regard to what we see and how we learn
to see it—men and women born blind with cataract or some
other curable organic defect, and enabled to see in later life
by a surgical operation. To speak mildly, it is hardly just
to impose upon the eye so many functions which do not be-
long to it, and then hold it guilty of breach of trust because
it does not perform them satisfactorily.

This brings us by a roundabout way to our original en-
quiry: What do we really see ?

We use our eyes in determining the size, solidity, distance,
and motion of objects. Can we say absolutely that we see
them? We frequently pronounce an object hard or soft, hot
or cold, at sight. Do we see hardness or heat? From varied
experience we have learned to associate different degrees of
density and temperature in many objects with certain visual
aspects of those objects; these perceived, we infer the soft-
ness or hardness, the warmth or cold; and so closely united
are the perception and inference that we are apt to say we see
what we really infer.

In like manner we infer or estimate size, distance, solidity,
speed of motion, and the rest. In all such cases, then, an act
of judgment involves many elements, sight being supple-
mented by extravisual processes, the mastery of which was
slowly gained in infancy, but so thoroughly gained that they
now seem automatic. In reality we see only light in its va-
rious hues and shades; but whether the source of the light
is near or far, solid or superficial, it is no businessof the eye,
primarily, to determine. Consequently, when we mistake a
painted object on a flat surface for a solid object in open
space, when we think a sheet of water is ten miles across
one day and only three miles the next, when a hawk speed-
ing through space seems motionless, when a pool of water is
mistaken for a damp flagstone by gas light, in the infinite
instances when things are not what they seem and the eye is
charged with treachery, that useful organ is simply wrongly
accused. Its duty is correctly done; but through inatten-
tion, haste, or ignorance, we misinterpret its report.

We are not asserting the perfection of the human eye as
an optical instrument. It is far from perfect; but the un-
trustworthiness with which it is charged does not arise from
its optical imperfection: so, in almost every instance, in the
case of the other senses. If we are deceived by them, it is
our fault, not theirs.
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But it may be asked, what difference does it make whether
we regard the senses or what lies back of them as a source
of error, so long as liability to mistake is admitted ?

This very great difference: The one view logically leads to
the brooding apathy of the Indian mystic, the other to the
questioning, testing creative activity of modern thought.
To surrender ourselves to the belief that error is our normal
condition is to lose our grip of reality and drift into dreamy
speculation. Believing the senses honest and truth-telling,
we must regard error as an evil to be corrected by caution,
culture, and widening knowledge; where they fail through
dullness or narrowness of range, we can strengthen and veri-
fy them by mechanical devices. Distrust them utterly, and
hope is lost; trust them, and we may pursue our course with
something of the confidence of the passengers of the Prairie
Belle, with Jim Bludsoe at the whe3l, when

¢¢ They all had faith in his cussedvess
And knowed he woull keep his word !"’

THE CAUSE OF PROFUSE RAINS,

Every one knows that the heat of the sun raises water
from the earth in the form of vapor, which becomes clouds,
that float around, and at last discharge the water of which
they consist; this simply is the cause of rain. But we
ask the reader if he has ever considered that the amount of
water evaporated by the sun depends on the latter’s heat?
If this were increased, more water would evaporate and
more come down; and if it were diminished, less would
evaporate and less would come down, and the amount of rain
would diminish, as it is certain that the water which comes
down as rain must have been previously raised by the heat
of the sun; as the sun is sometimes obscured by spots,
it mustbe supposed to giveless heat, and therefore cannot
raise so much water as vapor: and under these circumstances
the sun cannot properlybe the cause of extraordinarily heavy
rains and inundations. This is the theory advocated in some
quarters, but it cannot stand the scrutiny of reason.

Measurements show that the heat emitted by the sun isnot
regulated by the spots; while at the same time that spots
appear, the facule, giving more heat, also make their ap-
pearance, and go far to compensate for the diminution of heat
caused by the spots, so that the total heat emitted by the
orb is, for all praciica’ purposes, a tolerably constant quanti-
ty; and it must be remembered thet the evaporation chiefly
takes place from the surface of th: ocean, which covers
three fourths of the earth’s surface. Three fourths of this
evaporated water falls back intotbe ocean, and one fourth
on the land, or perhaps a little more, as clouds appear to be
attracted by mountains, and by preference discharge their
contents on land ; but in aiy case the ocean receives back,
in the form of rain, more than nalf the water evaporated
from the surface. The circumstances attending the conden-
sation of the cloud vapors into rain are very complex; and
this operation is subject to so many various conflicting in-
fluemces that a regular distribution of rain would be a matter
of surprise, if not a total impossibility, and therefore we
see the greatest irregularity in the rainfall prevail. Insome
limited regions of the earth, however, there exiscs a regular-
ity in this regard: but this is simply caused by the more
uniform circumstances in which such exceptional localities
are placed ; and the causes of this regularity may be, and
have been, clearly traced by those whomake the investigation
of this subject a special pursuit.

If the total amount of evaporation, over the whole sur-
face of the earth, be a nearly constant quantity, the total
amount of rain falling over its whole surface must also be
regular, because what goes up must come down; and if we
bad rain gages distributed over the whole earth and ocean
surface, this proposition would, no doubt, be verified. But,
by the irregular distribution of rainfall, some localities may
be liberally supplied at the expense of others; or at some
periods of time, the rainfall may become concentrated into
shorter periods. If, then, such larger rainfalls take place
within the limits of the valleys which supply our rivers, an
inundation is the consequence. It may be that the amount
of rainfall in some inundated districts is not greater for the
whole season than is usually the case, or, if it is, the rain-
fall of other localities, or on the ocean, may have been so
much less; so that, in order to account for an inundation or
a great rainfall, it is not necessary to suppose the total
amount of water falling has been greater than usual.

These considerations show how unnecessary it is to look
for cosmic causes in explanation of such comparatively tri-
fling meteorological phenomena as an extra rainfall in some
districts. Some philosophers have even gone so far as to at-
tribute it to the jets of incandescent hydrogen, ejected in
the form of protuberances (during solar storms)from the sun’s
surface to a hight of a hundred thcusand miles toward the
earth, which, cooling wkile approaching ouratmosphere, form
water. If we consider that, at a distance of three million
miles from the sun, the gravity tewards that body is nearly
as great as is the gravity on the surface of the earth towards
the earth, it isclear that this solar hydrogen has little chance
to reach us. If it did, and if 1t combined with our atmo-
sphere’s oxygen to form water, a terrible fate would be in
store for the earth; because, if all the oxygen in our atmo-
sphere were exhsausted to combine with hydrogen to form
water, it would only form water enough to raise the surface
of the ocean six feet, as is easily proved by calculation.

STEEL BRONZE AN AMERICAN INVENTION.
Werecently described the so-called steel bronze, which, as
material for ordnance,is at the present time being widely dis-
cussed by European military people. It is an ordinary
bronze of 90 parts copper and 10 of tin, of which the gun is
cast on a copper core of less diameter than the bore The
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latter is then reamed out until about one quarter inch less in
diameter than it isintended to be ultimately. The gun being
firmly secured; 4 series of conical plugs of hard steel are
forced through it by hydraulic pressure, compressing the
metal about the bore and rendering it,as proved by extended
experiment, stronger, harder, and much more elastic. Gen-
eral Uchatius of the Austrian Army, the reputed inventor of
this process,has been experimenting upon it since September,
1873, but his claims as to origination are opposed by those
of Colonel Rosset of the Italian, and Colonel Narroff of the
Russian, ariny, both of whom state that they also separately
conceived the idea of thus treating bronze guns as early as
the year above mentioned.

The results which have been reached in testing guns of
steel bronze, some of which have withstood the firing of
8,000 rounds without any diminution of accuracy of fire or
deterioration in any other respect, prove the invention to be
of more than ordinary importance. This fact is certainly
well recognized by the Austrian government, which, as al-
ready stated in a previous article, has ordered a large num-
ber of batteries to be made of the improved metal. Conse-
quently it is all the more gratifying to Americans to learn
that the so-called steel bronze is neither an Austrian, an
Italian, nor a Russian invention, but one created by Samuel
B. Dean, of Boston, Mass.,and patented by him in this coun-
try and in England in 1869. Mr. Dean’s claim is, ‘‘ as a new
manufacture, a bronze gun in which the metal immediately
surrounding the bore is put in the condition by the process
of condensation set forth,” which process we need not here
recapitulate, since it is identically the same as that described
in the first paragraph of this article, and now asserted te be
theirs by Uchatius, Rosset, and Narroff.

It appears further, and the fact may not be so gratifying
to Americans as that just mentioned,that Mr. Dean patented
his invention in Austria in 1869. Three years later a general
in the Austrian army comes out with precisely the sameidea,
and is backed up in its ownership by Austrian authorities,
who reward his alleged discovery by permitting him to sell
out rights for certain countries, other thanthe great powers
of Europe.

Colonel Laidley of the U. 8. Ordnance, to whose sugges-
tion we are indebted for reference to Mr. Dean’s patent,states
that the records of the U. 8. Ordnance Office show that an
order was given in July, 1870, for a number of these guns,
but that,through lack of funds,the same was countermanded.
We agree with the above named officer in the hope that the
next Congress will make a suitable appropriation for the in-
troduction of Mr. Dean’s invention into our service.

DEATH IN THE NURSING BOTTLE.

In a city like ours where the death rate at the present
season averages seven to eight hundred per week, mostly
children, every humane person feels the necessity of in-
creased vigilance to combat every evil which tends to in
crease ‘‘ the slaughter of the innocents.” High temperature
is one of the causes which we are powerless to combat.
Dirty streets and filthy houses we must leave to the Boardof
Health. Poverty of the parents, which prevents their pro-
viding suitable food and medicine for their little ones, is an-
other cause of our great infantile mortality, against which
we can and ought to do something. But ignorance is an-
other cause, too often overlooked, against which we are not
powerless if we organize for action. The daily papers warn
old and young against the dangers of unripe fruit and stale
watermelons ; but people will indulge, and we must allow
the American citizen, however young, to exercise his inali-
enable right to take his own life in this way.

But there is another prolific source of infant mortality to
which we wish now to direct special attention, namely, the
pvatent nursing bottle. It consists of a rubber tube, one end
of which is held in the child’s mouth ; the other end, passing
through a cork, is attached to a glass rod which descends to
the bottom of a bottle of so-called milk. We might write a
column on the dangers that reside in the milk, unless spe-
cial care has been taken to obtain it fresh or by suitably di-
luting pure condensed milk. But thisdanger is well known,
and our business at present is with the bottle, or rather its
dirty tube, which should never be used more than once, then
thrown away and a new one bought.

Even when new, these white tubes, impregnated as they
are with oxide of zinc, are not unobjectionable; far worse
are they when saturated with sour milk, germs of putrefac-
tion, decay, and disease. Some of these child-murdering
Yankee inventions have reached Berlin, and have called
forth the following from a practising physician of that
city:

‘“ The supposed advantage of these bottles consistsin this,
that they can be placed beside the infant in bed, while other
bottles must be held in the hand all the time. What sensi-
ble mother or nurse would leave a child with a bottle with
out watching it? The danger of the bottle consists in this,
that it is absolutely impossibletocleanse it. =~ When sucked
on, little particles of milk become attached to the tube and
cork ; these curdle and soon turn sour. If some of this de-
posit be placed under a microscope, we see innumerable bac-
teria, organic beings which indicate decomposition and de-
cay. Atevery meal the child draws in thousands of these
germs. The decomposing process acts upon what it finds in
the mouth, cesophagus, and stomach ; and the result is diar-
rhea, cholera infantum, etc. 1 will here expressly remark
that the usual method of placing the apparatus in water, or
merely rinsing it out with a stream of water, is in no way
sufficient. Some dealers sell a suitable little wire brush
with the bottle, but even this does not answer the purpose,
for the apparatus is not clean by a long way after drawing

the brush through it several times;and who will take the
trouble to clean it so thoroughly 8 or 10 times a day? How
much time it would require! Another disadvantage is that
the bottle is airtight, and a partial vacuum is formed, which
renders sucking so difficult as to exhaust the child, and it
stops before its hunger is satisfied. Hence, parents, ye who
are compelled to feed your children with a bottle, throwaway
this apparatus, which can only bring destruction upon your
children, and either select a bottle with glass mouthpiece,
which is filled from below, or take a large rubber mouth-
piece, which is perforated by a small hole and can be drawn
directly over the neck of the glass bettle. This large mouth-
piece or nipple can readily be turned inside out and thor-
oughly cleaned and rubbed with dry salt.”

CLOUDS AS STORM SIGNALS.

It is commonlybelieved that the barometer is an infallible
indicator of weather changes. Practicalmeteorologists know
that its merits fall far short of its popular reputation,though
as an indicator of variations of atmospheric pressure it isthe
main dependence of isolated observers—especially mariners
and travelers—in estimating the probabilities of wind and
weather.

Inhis newly published work on storms, Blasius questions
even this limited usefulness of the barometer, and insists
that_obgervers, particularly navigators, will find a far better
guide and counsellor for safety in the forms of the clouds,
which not only foretel approaching storms much earlier
than the barometer, but show at the same time the obser-
ver’s position in regard to them, and how their dangers can be
best escaped.

Mr. Blasius enters the field of meteorological discussion
with a theory of his own,and boldly pronounces the accepted
theories of storm-formation incorrect, because based on a
part only of the facts involved. Both the leading theories
of storm development and movement—the rotary or cyclone,
and the inblowing or centripetal—are misleading, he claims,
for two reasons: first, in that they make an exceptional
form, the tornado, the type of all storms; second, because
they are based on partial observation even of that. Obser-
vations of the same storm are thus made to supporttwo di-
rectly contrary theories, the error of both consisting in the
taking of part of the storm, and each a different part, as re-
presentative of the whole, and holding that the action of
storms is of the same nature at its beginning and through.
out its entire course.

From the unequal distribution of the temperature of the
air, and the varying effect of the sun’s heat upon it, there
arise, first, currents caused by a tendency to re-establish, in a
perpendicular direction from the earth’s surface, both up-
ward and downward, an equilibrium which has been dis-
turbed ; second, currents caused by a tendency to re-estab-
lish, in a horizontal direction from the equator to the poles
and from the poles to the equator, an equilibrium which has
been disturbed. From the movements and conflicts of these
currents, modified by the configuration of the ground in cer-
tain cases, storms arise; and according to Mr. Blasius,
every sort of storm has its representative cloud formation,
which gives timely notice of approaching danger.

In accordance with these views storms are divided into the
following classes: (1) Local or vertical storms produced by
the rushing in or inblowing of the atmosphere to re establish
in a vertical direction an equilibrium which has been dis-
turbed. In our latitude, the summer shower is an example
of this sort of storm. Its characteristic cloud is the cu-
maulus.

(2) Progressive or lateral storms in which the equilibrium
is re-established in a lateral direction. These storms are of
two kinds: (a) Equatorial or northerly winter storms, pro-
duced by a warm current displacing a cool one to supply a
deficiency toward the pole; temperature, changing from cool
to warm ; characteristic cloud, stratus. (b) Polar or southerly
summer storms, produced by a cool current displacing a
warm one to supply a deficiency toward the equator; tem-
perature, changing from warm to cool; characteristic cloud,
cumulo-stratus.

(8) Diagonal storms—tornadoes, hailstorms, sand storms,
waterspouts, etc.—produced by an atmospheric effort to re-
establish the equilibrium of a polar storm which has been
disturbed in the plane of meeting by a peculiar configuration
of the ground: direction, the diagonal of the forces of the
two opposing currents transversely through the polar storm
characteristic cloud, conus, heretofore known simply as the
tornado cloud.

It is in the first described storms that the barometer is
chiefly of use as a predicter, especially in the torrid zone,
where they attain very great dimensions. In the temperate
zones they are of less importance, and cannot be long foreseen
by the clouds.

In the next class, the barometer is of less advantage, the
clouds indicating the approach of such storms from half a
day to a whole day before the meteorological instruments
begin to show any change. These storms generally come
from the northeast, and report themselves in advance by
means of hazy stripes of stratus cloud above the southern
horizon.

Of still less use is the barometer in foretelling the polar,
southeast, and southwest storms of summer; for in those
which are most violent and destructive; the worst is over be-
fore the barometer begins to fall. It is from these that tor-
nadoes originate. They do not send their warning clouds so
far in advance as the northeast storms, but, on the other
hand, they do not extend overso large a territory, and travel
much more slowly, especially when about to become destruc-
tive. Their cloud sign is a long bank of round black clouds
along the northern or northwestern horizon. If rightly in-
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terpreted, these not only indicate the approach of the storm
early enough for safety, but also tell which way to sail to
avoid them. They can generally be seen from one to eight
hours before the middle of the storm arrives; and the more
violent the storm, the slower its approach.

The loco-progressive or diagonal storm is an offspring of
the foregoing, but differs totally from the other kinds of
storms in origin, motion, and appearance. Its area is the
smallest and its effects the greatest of all. It arises at the
culmination of the southeast storm, that is, where the polar
current balances the equatorial, and the region of conflict has
become nearly or quite stationary. If anylocal advantage
is given to either current by the configuration of the ground
at this stage, a whirl or eddy may be produced and a rotary
storm generated, traveling in the diagonal of the forces of
the two currents through the region of calm between them,
its course delineated by a long black. banlk of cloud. Its first
sign is a rotating disk of cloud,darker than ordinary, formed
by the sudden and profuse condensation of the moisture con-
tained in the air of the equatorial current, which is suddenly
thrown into higher and colder regions.

The art of cloud-reading, Mr. Blasius is good enough to
say, is easily learned. The best time to begin the study is in
midwinter, when the irregularities of the earth’s surface are
partially obliterated by the snow, and when the horizontal
air currents which produce the progressive storms and their
registering clouds are less disturbed by upward currents.
““The experience gained in the repeated forward and back-
ward oscillations of these currents will prepare the student
for the more complicated influences and effects which the
vertically rising currents, the originators of local storms,
bring into consideration as the season advances. A year’s
observation will acquaint him with the cycle of phenomena
and make him a reliable weather prophet, at least for every-
day purposes”—presuming, of course, that he has taken
pains beforehand to learn the significance of elementary
cloud changes, as indicators of the direction and character
of aerial currents and conflicts.

SCIENTIFIC AND PRACTICAL INFORMATION,

A NEW EMERALD GREEN.

Any pigment which approaches in beauty the fearfully
poisonous Paris green certainly deserves attention. One of
these is said to be an hydrated oxide of chromium, prepared
in a peculiar manner and known as Guignet’s green. We
doubt the statement that it is not poisonous; but it is, at alf
events, far more harmless than Paris green, or any other ar-
senical color. It is prepared on a large scale by fusing to-
gether, on the hearth of a suitably constructed flame furnace,
at a dark red heat, 8 parts boracic acid to 1 part bichromate
of potash. The mass swells up, much oxygen gas is evolved,
and the substance is finally converted into a beautiful green
double salt, a borate of chromium and potash. By repeated
washing with boiling water, it is decomposed with hydrated
oxide of chromium and a soluble borate of potash. After
suitable washing and very fine grinding, this oxide of chro-
mium has a most beautiful shade of color, covers well,stands
the air and light, and is only attacked by boiling concentra-
ted acids. On a small scale, this green pigment may be pre-
pared in a porcelain crucible.

VANILLA A8 A WASTE PRODUCT IN THE MANUFACTURE OF
PAPER.

We take the following interesting suggestion from a re-
cent number of Dingler’s Journal: In the preparation of
wood pulp for paper, fine wood istreated to a solution of
caustic soda under high pressure in iron boilers. After the
operation the solution contains the soda salts of resinic acid,
humic acid, and carbonic acid, and some other resinous bod-
ies. In this solution the soda salt of vanilla must also be
present, if it has not been destroyed by the high pressure
and temperature. The presence of this body is indicated by
the intense vanilla odor which always appears on treating the
above liquor with acids and allowing it to stand a few days.
The writerabove referred to has not yet succeeded in obtain-
ing crystals of vanillin, and hence does not describe his pro-
cess in full. If any of ourreaders possess sufficient quanti-
ties of this lye to experiment upon, we have strong hopes
that their labors will be rewarded with better success than
those of our German friend, and that America will one day
boast of a vanillin factory.

ALUMINUM.

According to Winkler there are at present four aluminum
manufactories, which produce about 35 cwt. per annum.
Of this quantity 20 cwt. goes to France and 15 to England.
Aluminum is also made in Berlin. The price for a number
of years has been $12 to $15 per 1b. It is not probable that
it will be produced cheaper tban that. This fact, with its
unchangeability and lightness, being 3 times lighter than
copper, 4 times lighter than silver, and 7 or 8 times lighter
than gold, render it excellently adapted to coin, especially
ag it is easily coined.

Kansas City Industrial and Agricultural Fair.

It is intended to hold a fair at KansasCity, Mo., 1o be open
from September 13 to September 18, both inclusive. An
unusual interest is being taken in this meeting, as the Kan-
sas State Fair will not be held this year, and the exposition
at Kansas City will be the only one held in Missouri, west
of St. Louis. Liberal awards of diplomas and gold, and sil-
ver, and bronze medals for merit in all classes of articles
will be made ; and proper arrangements for the care of ma-
chinery, etc., have been perfected. Further particulars will
be found in our advertising colmmns.
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A NEW GUNBOAT.

Msesrs. J. and G. Rennie, of Greenwich, England, have re-
cently launched a gunboat, the Bermejo, built for the Argen-
tine Republic. She is intended to carry a 263 tun, 11 inch
Armstrong 600-pounder gun, and is after the Arrow and Bo-
netta type, now being constructed for the British navy by
the same firm. She is of the following dimensions: Length,
105 feet ; beam, 30 feet; and depth, 10 feet 6 inches, having
a draft of water of about 7 feet 6 inches when loaded, with

% h, and has planed on it a groove or key way, ¢, running its
whole length. The pulley, j, is bored out for the shaft, and
fitted with a key or feather to suit the key bed just men-
tioned, and it is, moreover, so mounted as to be easily moved
or shifted along the shaft to any portion between the bear-
ings, & & ; this pulley,j, has formed in its periphery a V
groove to receive the elastic or other endless band, 4, which
conveys the motion to the grooved pulley, ¢, of the portahle
tool. Zrepresents the work to be operated upon, held in the

an intended speed of about nine knots per hour. There are
two pairs of inverted compound twin screw
engines, each driving a separate screw un-
der the quarter. They are expected to give

vise, m, attached to the workman’s bench, n. The hands, o

Fig. 5is a sectional elevation of a bevel gear tool suitable
for operating in a horizontal, vertical, or angular direction.
In this view, a is the central spindle, having one end formed
as a socket to receive the tool, b. The V-grooved pulley, ¢,
runs loose on a stud handle, d, fixed inthe frame, ¢, which
latter is also bored out to receive the central spindle, @, and
back center screw, ~. The grooved pulley, ¢, has fixed on it
a bevel tooth pinion, f, which gears into and actuates the
wheel, g, on the center spindle, @. The adjusting screw, &,
is fixed into framing, ¢, by cotter, 7, and the box screw back

center nut, j, is arranged in the usual way.
Fig. 6 is a plan of a single spur-geared

out, when at full working, anindicated pow-
er of about 400 horses. She is also fitted
with a steam steering apparatus, enabling
the gunner to point the gun by means of
the rudder, without the necessity for sepa-
rate means of training. The rudder is un-
usually large. A small temporary forecas-
tle is to be fitted forward to enable the ves-
sel to proceed with more comfort and safe-
ty to her destination, the River Plata.

The gun platform is movable, as in the
British gunboats, and lifts and lowers by
means of screws worked by a small engine
for that purpose; the same engine is used
to work a pair of hydraulic pumps, which
will supply power to load and ram the gun.

Compass Variations on Iron Ships,

It is now believed that some of the sud-
den and hitherto unaccountable changes in
the deviation of the compasses of iron ships
—which are often unsuspected until alleged
as the only conceivable cause of the vessels
running ashore—are the effects of an un-
equal and varying distribution of heat
over the iron hull. Sudden slight changes of compass de-
viation, not exceeding five degrees,.have been noticed on
board iron ships on our American coast, and these are now
attributed to changes in the hull, occasioned by the vessel’s
passing from warm to cold water, and the reverse. The
warm temperature of the Gulf Stream, taken in connection
with the cold counter current, may account for many of the
suspected compass errors on iron ships, and the devising of
a remedy for this would be an excellent subject for study on
the part of an enterprising inventor.

DRIVING PORTABLE TOOLS.

We illustrate herewith a mode of working portable tools
for drilling, boring, sawing, polishing, etc., designed and pa-
tented by Mr. John Paterson Smith, of Glasgow, Scotland.
As the arrangement will, says Engineering, probably at once
remind our readers of bhair-brushing by machinery, as the
plans realiy consist in adaptations of the mode of driving a
rotary brush, used by the hair-cutting fraternity, to the va-
ried requirements of the workshop.

Fig. 1 of our engraving is a perspective view, showing one
method of operating with a portable tool. In this figure, e
is an overhead shaft, driven from the prime mover by the

NEW GUNBOAT THE

BERMEJO.

0, of the operator grasp the handles on the movable tool,
and guide and direct it when in operation, as shown.

Fig. 2 is a longitudinal vervical section of a tool suitable
for drilling, boring, widening, or other purposes, similar to
the modification delineated in Fig. 1. In Fig. 2, a is the
center spindle, having one end formed as a socket to receive
the drill or other tool, b, and on this spindle, @, is fixed the
V grooved pulley, ¢, for receiving the driving band or power
transmitter. Two tubular or loose handles, d d, are also
mounted on the spindle, so that the latter rotates within
them.

Fig. 3 is a side elevation, and Fig. 4 a sectional elevation
of means for fixing drilling, boring, or other cutters in hold-
ers, when tools are arranged to be operated as portable hand
tools. In these figures, @ is the cutter holder, having one end
formed to enter the socket of the portable tool spindle, while
the other end is taper or cone-shaped, with a slit, b, to re-
ceive the small steel cutter, d, and the bridge of the taper
thimble, ¢. The taper thimble, ¢, is bored out to fit the cone,
and has a bridge at the wide end to pass up the slit. The
steel cutter bears on this bridge ; and the harder the cutter is
pressed on the work, the more firmly the taper thimble com-
presses the slit cone and causes the slit cone to grip the cut-
ter.

belt, f, and pulley, g. The shaft, ¢, is carried on bearings,
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boring, drilling, widening, or other tool, spe-
cially useful where the work to be done is
of a heavier class than is suitable for the
modification represented in Fig. 2. In this
case, @ is a central spindle having one end
formed as a socket to receive the cutter, b.
The V-grooved pulley, ¢, is fixed on a coun-
ter spindle, d, running in bearings in the
frame, ¢, which is also bored out to receive
the center spindle, @, and back center screw,
h. The counter spindle, d, has keyed on it
a tooth pinion, f, which gears into a wheel,
g, fixed on the center spindle, @. The ad-
justing screw, k, is fixed into the frame, ¢,
by the cotter, ¢, and the box screw back cen
ter nut,j, is of an ordinary kind ; % is a han-
dle fixed in therevolving frame, ¢, by means
of which the driving pulley, ¢, and spur
pinion, f, are carried round the periphery of
the spur wheel, g, thus giving means for
tightening up the driving band.

Fig. 7 is a section of a grinding or polish-
ing tool, arranged to be worked in the same
way as the drills already described. Inthis
figure, @ is the center spindle, on which are
fixed the disk or collar, b, and V-grooved
pulley, ¢. The disk, d, is free to slide longitudinally on the
spindle, @, and to adjust closer to disk, b, by screwing up the
nut, e. The cylindrical grinder or polisher, f, is held be-
tween the two collars, b and d. On the spindle, a.two loose
guiding handles, g g, are mounted, so that the spindle rotates
within them; the collars, % %, keep the handles in position
on the spindle.

Fig. 8 is a front elevation of a sawing or cutting tool, also
driven in the same way. Here ¢ is the center spindle, on
which the tubular bush, b, with enlarged collar, ', forfixing
saw, freely revolves. The V-grooved pulley, ¢, is keyed on
the tubular bush, 5. The collar or disk, d, is free to slide
on the tubular bush, b, and the saw or cutter, f,is held be-
tween the collars, b’ and d, by screwing up the nut,e. The
guiding handles, g g, may either be fixed to or free to rotate
on the spindle, a

We need merely add that there is a variety of light work
for which tools so driven might be advantageously em-
ployed.

A POUND of copperas dissolved in a pailful of soft soap,
and, when thinned with water, applied to onions, is good to
keep off the maggot and to promote the growth of the
onions.

SMITH'S MODE OF DRIVING PORTABLE DRILLING TOOLS, ETC.
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American Grape Vines in France.

Mr. C. V. Riley, State Entomologist of Missouri,has lately
returned from France, where he has been on a tour of in-
spection among the grape-growing regions. He was every
where received and treated like a prince,dinners were given
in his honor, and every possible attention shown to him in
public and in private.

The particular reason for these civilities is the fact that
Mr. Riley was the first to call the attention of the French to
the fact that a simple remedy for all their troubles in con-
nection with the grape vine disease was the substitution of
certain species of American vines,by him named. These, he
affirmed, would yield good wine in France and be free from
the pest.

Some of the wine zrowers tried the experiment, which
was continued the next year and that following; and the
success has become so well established that extensive orders
have now been sent to this country for vines. In factit is
believed the demand from France will be so great that our
nurserymen will be unable to fill the orders for exportation
this season. Mr. Riley saw plantations of American vines
flourishing in France, where the native vines had been utterly
destroyed.

PEG)-LN
A NEW CIRCULAR COMPASS,

M. Emile Duchemin substitutes for the ordinary compass
needle two concentric circles, A B, in the annexed engraving,
connected by a crosspiece, C, of aluminum or other metal.
The maximum of magnetization starts from the N. and 8.
poles, and decreases to the neutral points, n =, as is indica-
ted by the dark shading on the circles in the illustration.

This compass is said to be much more sensitive than the
needle, to be less affected by rolling of the ship, and to be
much less sluggish than the liquid compass. These facts
were adduced by recent French naval tests of the instrument
in comparison with compasses of the usual construction.

Centennial Notes.

About $3,500,000 have been subscribed toward the build-
ing fund, leaving a deficit yet to be made up, according to
the reduced estimates, of $2,000,000. This is exclusive of
the cost of Memorial Hall ($1,500,000), which is guaranteed
by Philadelphia and the State of Pennsylvania, over and
above their subscription. The latter amounts to $2,575,000
out of the $3,500,000, leaving $925,000 as representing the
total received from the balance of the Union thus far.

France wants special laws enacted by Congress in order to
protect her exhibitors from piracy of their inventions by the
‘“grasping Yankees.” The French say that they passed
such enactments for the benefit of contributors to the 1867
show and thatnow we should go and do likewise. If we
remember rightly, the French laws did not prevent sundry
grasps of American inventions at the 1867 Exposition, and
exhibition of the same in French shop windows, for sale,
while the owners waited and sought for redress which they
never got. We have no illiberal policy which prevents
foreigners taking advantage of our patent laws, and thus se-
curing full protection for their ideas with as much facility
as our own citizens; and such laws we think will be found
to answer every purpose of preventing piracy, without any
additional legislative tinkering.

The Director General of the Centennial has issued the fol-
lowing rules for the information and guidance of exhibitors.

The space granted to an exhibitor within the building is
available floor space, exclusive of the intermediate passages
between the exhibits.

There will be no charge for space, but all platforms,coun-
ters, ornamental partitions, show cases, and appurtenances
must be erected at the expense of the exhibitor; but they
must not exceed the following hights without special per-
mission from the Chief of Bureau:

Show cases and partitions: Fifteen feet above the floor.

Counters: Two feet ten inches above the floor, on the side
next the passage way.

Platforms: One foot above the floor.

Exhibitors have the privilege of placing railings of ap-
proved design around the space allotted to them, of the uni-
form hight of two feet six inches above the floor level. The
floor space granted includes the area embraced by therailing.

Each column within the building will be lettered and
numbered, the letters designating the lines of columns,
lengthwise, from east to west, and the numbers the lines,
crosswise from north to south. Each exhibitor will have
his location defined with reference to the nearest column,

tion according to this system.

the Bureau of installation with drawings showing the form

Cards stating the exhibitor’s name,class of objects, catalogue
number, place of manufacture, and price will be affixed to
goods under such regulations as the commission may pre-
scribe.

All products arriving at the doors of the building by rail,
wagon,or otherwise, will be received by the Bureau of Trans-
portation and delivered on the space granted.

All exhibits must be arranged, completely and finally in
position, not later than May 1, 1875.

Py
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WHITTON’S STOP VALVE.
We publish herewith sectional views of two forms of a

stop valve recently invented by Mr. Whitton, and introduced
by Messrs. Low and Duff, of Dundee, Scotland. Its chief
characteristie is its powerful closing and opening movement,
obtained by a combination of the screw and the wedge. This
gives it a ready control over the supply of steam or water
under great pressure, and especially adapts it for use as a
throttle for a locomotive or as a water hydrant valve.

In Fig. 1, the spindle, B, has a square thread, C, cut upon
it, upon which slides a wedge block, moving in an inclined
slot in the valve spindle, O, by which arrangement it will be
readily understood that thedisk, E, is powerfully controlled
by the wedge, which is again acted upon equally and uni-
formly by the action of the screw. It will be seen that the
stuffing box and gland, through which the spindle, B, passes,
arebothscrewed into the socket of the valve. In Fig.2, how-
ever, the stuffing box arrangement is improved, the box be
ing driven in tight and screwed down, and the gland being

‘m‘ d
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adjusted by studs. The seat of the valve, being putin se-
parately, can be easily repaired. The bottom of the screwed
spindle is also recessed into the bottom of the valve, giving
lateral support to the spindle.

A New Textile Industry.

The government of India has been encouraging of late the
culture of China grass (tschu-ma) or inner bark of the Bih-
meria nivea, which yields a very beautiful fiber, some three
times as strong as hemp, and as soft as flax, while possess-
ing a luster equalto that of silk. Although theproperties of
thisfiber have long been known there has been an absence
of proper machinery for its preparation, and until quite late-
ly it has been supposed that only the green stem could be
operated upon. Since it has been discovered that the dry
stems may be treated by ordinary flax and hemp machinery,
producing a fiber but little inferior to that obtained from the
green plant, their utilization bids fair to constitute an impor-
tant addition to existing textile industries.

Although the vegetable is indigenous to China, India, Ja-
pan, and has been successfully cultivated in Martinique, Ja-
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and the official directory of the building will give the posi- !

Exhibitors having space grantedin close proximity to the
columns or outer wall of the building will be furnished from '

of the columns,the water spouts,and the available -wall space. |

maica, Trinidad, Algeria, Queensland, and Mauritius, and to
a limited extent on some portions of our continent, we are
not aware of any extended efforts being made towards its ac-
climatization in the United States. It is said that the plant
adapts itself to climatic conditions with considerable facility,
and hence it may be inferred that systematic culture in south-
ern states would be attended with favorable results.

@

THE CATALEPTIC ROOSTER.

There is a curious experiment which any one who is the
possessor of a rooster can try for himself with success, and
which has never been positively explained. It is an ancient
one, in fact it is two hundred years and over old, since it was
commented upon by Kircher in 1646. Still it is none the less
curious, and almost as much a subject of speculation now as
it was when first observed. It is performed thus: Select a
dark colored table with a smooth top; place it so that a nar-
row streak of sunlight will fall across the surface. The sun
light is not absolutely material to success, but we have found
the desired result to be more quickly obtained when it is
present. Then set the rooster on the table, and hold hishead
down so that his beak comes in contact with the wood. Now,
with a piece of chalk and in the sunlight, draw a line straight
from the bird’s beak, as represented in our engraving. Move
the chalk very slowly, and by the time the line is a couple of
feet in length the rooster will fall into a cataleptic or trance-
like condition ; and although the hands are removed from his
body, he will remain perfectly rigid for a minute or two. It
is said that a black line on a white surface will produce the
same effect. Hens may be similarly treated, but it takes
much longer to get them into the trance state, it being ne-
cessary to hold the head down several minutes before they
come under the influence.

This phenomenon is termed hypnotism, or the result of a
curious sleep-producing property incident to the fixation of

the attention upon some bright object. It is by some con-
sidered a partial paralyzation of the brain. The same can be
doneupon human beings. The person should fix his eyes
steadfastly on any glittering object, say a disk of silver pa-
per, fastened on a black surface and brought within ten inches
of his face, for about twenty or thirty minutes. A state of
torpor supervenes, during which, if the limbs be gently
raised, they will rigidly remain as placed. Surgical opera-
tions have been performed under these conditions without
causing suffering to the patient.

A Method of Increasing the Solubility of Salicylie
Acid.

The solubility of salicylic acid is enormously increased by
the addition of borax to the water, so that as much as ten
parts of the acid can be dissolved in 100 parts of water, if
eight parts of borax be present. This discovery we owe to
Dr. H. Bose, assistant in the Surgical Clinic at Berlin, who
has contributed a paper of much interest to the Beriiner
Klinische Woch.nsehrift (No. 28, July 12), to which we are
indebted for the following details. The solution should be
made by first dissolving the borax with the aid of heat, and
then gradually adding the salicylic acid to the boiling fluid.
Since commercial samples of both these drugs are not chem-
ically pure, a small amount separates, and requires to be fil-
tered off on cooling. The filtrate is a clear yellowish or
light brown fluid, according to its concentration. The proof
that the addition of borax does not convert more than a part
of the salicylic acid into salicylate of soda—a salt devoid of
antiseptic properties—is easily shown; for if we dissolve 69
parts of the acid in 100 parts of boiling water, and then add
2-89 parts of bicorbonate of soda, the carbonic acid in the
latter is set free, while the soda combines with the salicylic
acid, and on cooling there is such an abundant deposition of
the excessive acid that the whole liquid becomes nearly solid,
owing to the formation of crystals. Now, if the whole be
reheated until the acid is completely dissolved, and then 358
parts of boracic acid added, no deposit of any kind occurs on
cooling. The most suitable strength in which the above so-
lution can be used for direct application to wounds is, ac-
cording to Dr. Bose’s experience, one which contains from
24 to 5 per cent of salicylic acid, and 2 to 4 per cent of borax.
Solutions containing more than 5 per cent of acid are too ir-
ritating, and give:rise to a very abundant capillary hemor-
rhage if applied to the surface of a fresh wound. Dr. Bose
speaks highly of the result obtained with the boro-salicylic
dressing in a number of cases of removal of small tumors.
The operations were all performed without the spray, and
only the sponges and forceps used were cleansed antisepti-
cally with the above solution. The wound was thoroughly
washed with the same liquid, and then a thick layer of sal-
icylic wadding, also soaked with it, was laid on its apposed
edges, so as to reach several finger’s breadths beyond them
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and fixed by means of a bandage; catgut was used to tie any
vessels requiring ligature. In those cases where the edges
of the wound couid not be accurately brought together, Dr.
Bose put in catgut sutures, and then filled the spaces between
the edges with the salicylic solution by means of a small sy-
ringe, and applied the wadding overall. The greater num-
ber of the cases thus treated healed by first intention, with-
out the formation of a drop of pus.

Dr. Bose concludes his paper by stating that he has as yet
no experience of the value of the boro-salicylic acid solution
in dressing large wounds, and that he has not found it inva-
riably successful in the case of small ones.—Medical Times
and Gazette.

orvvesyondence.

Death by Strychnin.
To the Editor of the Scientific American:

On Saturday, July 24, Dr. J. O. Hill, of Ithaca, New York,
in a hurry togo out, took thoughtlessly a drink of water from
a graduated glass, in which he had previously dissolved
some strychnin. He walked a quarter of a mile, and then
felt dizzy, and this and an exhausted feeling seem to have
been the first effects of the poison. These increased, and they
seem to have enfeebled his mind somewhat, but not serious-
ly. At the end of about a half mile walk, his lower extremi-
ties had become so affected that he could not move. It is
not know what the exact form of this action of the poison
was; but as seen by me a few moments later, it is probable
that it was possibly numbness, and certainly spasm of the
extremities, with quivering of the muscles on every attempt
to use them ; with congestion, or its opposite, anemia, of the
brain, such as a ghastly pale face would show. In5or 8
minutes later, I saw him. His condition was that of con-
stant spasms of i{he lower limbs, with occasional spasms of
the arms; and in every half minute or minute, a spasmodic
convulsion of the greater part of the involuntary muscles
would take place. His mind was clear when no convulsions
were on; but it was affected, but not suspended, during the
convulsions. A death-like paleness preceded each general
convulsion, with a stoppage of the pulse at the wrist, which
soon took definite shape. In the brief intervals between
the spasms or convulsions, he was able to speak, and to de-
scribe his case accurately. His vision was clear. He was
cool and accurate in verbal expressions, but had that excite-
ment that underlies danger. Being of a hopeful and mirthful
turn of mind, he at this moment had no fear of death; for
he wished still to take the railroad train, and said: ‘‘ I shall
be over this soon.” If I am correct, and I think I am, his
case shows that, beginning with a serious impression on the
brain, the poison begins its fatal action on the extremities,
the hands and feet, and by degrees proceeds up the extremi.
ties of the body to the trunk. When he spoke to me, this
had reached the hips, pelvis, and shoulders, as was evidenced
by his pointing to these parts and saying: ‘“Iam sick; it is
cramps here,” that is, on the circumference of bowels and
ribs, and in the hips and shoulders. A few minutes later,
he evidently felt that the poison was invading the involun-
tary muscles of the heart and lungs, as a sorrowful and al-
larmed expression evidently showed. A convulsioncame on,
and was followed by his clear statement: ¢ What I fear is
that a clonic spasm of the heart and lungs will take place, and
Ishall go, go soon in it.” And after the next general convul-
sion, he said: ‘“ Doctor, you know what I fear,” meaning the
clonic spasm of heart and lungs.

Next the tetanic or clonic spasm was evidenced by his
saying: ‘“My jaws are becoming locked.” The word
‘“clonic,” used by the dying doctor, means an irregular
spasm. It is also used, probably without authority, as he
used it, for violent closing or locking spasm, suddenly com-
ing on. Very soon after, he was unable to swallow camphor
and water I offered to him, and the teeth were locked as in
tetanus, though not so rigidly. Then follow the fifth and
sixth general spasm or violent convulsion within twelve to
fifteen minutes, during the brief intervals of which he spoke:
“I am gone,” ¢“it is over,” ‘“raise me up,” ‘‘lift me up,”
and he turned purple or livid in the face; the clonic or
closing tetanic spasm of the heart and lungs took place, and
he who, forty-five moments before, had taken, intoan empty
stomach, adrink of water with the poison in it, was dead.

The action of the poison was, as I have said, first on the
brain and voluntary muscles, then on the ganglia of the
voluntary muscles; and it ended in death as soon as the in-
voluntary muscles of breathing became involved, the breast
being the last involuntary muscular organ that stopped.
The spasms evidently were very painful, but not remarkably
so. His mind was clear, so much so that he saw and spoke
of what was best to do, and what was being done for and
about him. Had not the celerity and the certainty of the
progress of the poison been known (being absorbed by one in
violent exercise, in water or solution, on an empty stomach),
we might have well thought that such a self-possessed,
strong, well reasoning, and conscious man was not at the gate
of death.

Thinking that these facts are of interest tothe medical pro-
fession, I have sent them to you.

S. J. PARKER. M.D.

Welght;d Silks.
To the Edrtor of the Scientific American :

I noticed in your issue of July 10, an article headed
“Weighted Silks.” Itstates that the increase is by means of
salts of iron and astringents, and salts of tin and cyanide;
and that it cannot be too widely known that, by this adulter-
ation, silk is rendered very inflammable, and, under certain

circumstances, spontaneously so. I admit that silk in the
process of dyeing, and where heavily weighted, receives all
of the material named. Iron is the base; cyanide of potas-
sium forms with the iron Prussian blue, giving the blue
ground; it is then given a bath of tannin, which is precipi-
tated with tin salts, fixing the tan insolubly on the silk.
The result of allthis is: Silk being, like hide, an animal gela-
tin, having an affinity for tan, becomes leather, and is about
as inflammable.

I enclose a skein of black silk; one half of the weight is
silk, the other half iron, cyanide, tin salts, and astringents,
used as I have named. It is true the weighting of silks is
carried to the extent of ruining the fabric. Although the
goods thus weighted appear firm and solid, they will not
wear. This weighing process adds bulk, so that the weighted
silk will make two yards, where the unweighted would only
make one. The silks will not last like those our mothers wore;
toredye them is out of the question; but they have a decent
appearance for a time, and I think no lady need fear spon-
taneous combustion. A SiLK DYER.

Pittsfield, Mass.

The Recent ;Vet Weather.
To the Editor of the Scientific American:

Among the many probable causes to which the exceptiona-
ble weather of this year is attributed, there is one which I
have 1ot yet seen mentioned in print, and which appears to
be worthy of consideration. Advices from Europe tell us
that, over a very large area of the north of that continent,
quantities of ashes have fallen, having been wafted on the
the winds from the Iceland volcanoes. This does not take
into account the quantity which must have fallen unob-
served on the intervening seas. T'olift this immense mass
of material to so great a hight requires an immense force,
and an amount of the gaseous products of combustion terri-
ble to think of. The question it would present to the me-
teorologist is: What effect would be produced on the atmos-
phere by this body of gas? Or if,as seams reasonable, there
is an atmosphere of hydrogen above our atmosphere of com-
bined oxygen and nitrogen, what would be the effect on it,
and the resulting effect on the lower atmosphere ?

Many years ago, Professor Epsy claimed that the atmos-
pheric disturbances caused by large fires produced rains;
but so far as I know, he did not assign a reason. If fire is
wanted to bring rain, here is an amount of fire and heat to
which tke heat of the fires of Chicago and Boston combined
would be nothing, and an amount of matter raised high into
the air that would make many such cities.

Louisville, Ky.

N. B. G.

Useful Recipes for the Shop, the Household,
and the Farm.

The best remedy for currant and gooseberry worms is pow-
dered white hellebore, obtainable at any druggist’s. Put the
powder in a common tin cup, tying a piece of very fine mus-
lin over the moucth. Fasten the apparatus to the end of a
short stick, and dust the powder through the muslin lightly
upon the bushes. Do not work on a windy day, and stand to
windward during the operation, ag, if taken into the nostrils,
the hellebore excites violent sneezing. The same material is
a good remedy for cucumber beetles.

Sawdust can be converted imto a liquid wood, and after-
wards into a solid, flexible, and almost indestructible mass,
which, when incorporated with animal matter, rolled, and
dried, can be used for the most delicate impressions, as well
as for the formation of solid and durable articles, in the fol-
lowing manner: Immerse the dust of. any kind of wood in
diluted sulphuric acid, sufficiently strong to affect the fibers,
for some days; the finer parts are then passed through a
sieve, well stirred, and allowed to settle. Drain the liquid
from the sediment, and mix the latter with a proportionate
quantity of animal offal, similar to that used for glue. Roll
the mass, pack it in molds, and allow it to dry.

The following table for boiling fruit in cans will doubtless
prove useful, as the present is the time for putting up such
preserves for winter. The first figure after the name of the
fruit refers to time of boiling in minutes, the second to
ounces of sugar tothe quart : Cherries, 5, 6; raspberries, 6, 4
blackberries, 8, 6; gooseberries, 8, 8; currants, 6, 8; grapes,
10, 8; plums, #0, 8; peaches (whole), 15, 4; peaches (halves),
8, 4; pears (whole), 30, 8; crab apples, 25, 8; quinces
(sliced), 15, 10; tomatoes, 30, none; beans and peas, three
to four hours.

The following soluble glass is best adapted for coating
brick and stone: Dry carbonate of potassium, 10 parts; pow-
dered quartz, 15 parts; charcoal, 1 part. Sand, free from
alumina and iron, may replace the quartz. Fuse together
and dissolve in boiling water of 5 or 6 times the weight.
Filter.

Handsome ornaments can be made by mounting fern leaves
on glass. The leaves must first be dyed or colored. They
are then arranged on the mirror according to fancy. A but-
terfly or two may be added. Then a sheet of clear glass of
the same size is placed on top, and the two sheets secured
together at the edges and placed in a frame.

Photography of Chiidren.

W. A. Nicholas, Australia, says; As nearlyallchildren are
photographed in white dresses, and the facesare a great deal
tanned through exposure to the sun, I have found a useful
help in a simple wax match. If I have been unable to-get
full exposure through the restlessness of the little sitter in
dull weather, by lighting a match and holding it just under
the face only, so as to make that part of the plate hot during
development, it is astonishing the increase of detail I get.
There is no danger of the plate cracking through uneven ex-
pansion,
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PRACTICAL MECHANISM,
BY JOSHUA ROSE.

NUMBER X XX.

CUTTERS.

Cutters are steel bits, usually held in either a stock or bar,
being fitied and keyed to the same; by this means, cutters of
various shapes and sizes may be made to fit one stock or bar,
thus obviating the necessity of having a multiplicity of these
tools. Of cutter stocks, which are usually employed to cut
out holes of comparatively large diameter, as in the case of
tube plates for boilers, there are two kinds, the simplestand
easiest to be made being that shown in Fig. 119.

A is the stock, through
wlich runs a slot or key-
way into which the cut-
ter, B, fits, being locked
by the key, C. D isa pin
to steady the tool while it
is in operation. Holes of
the size of the pin, D, are
first drilled in the work.
into which the pin fits.
To obviate the necessity
i} of drilling these holes,
# some modern drill stocks
have, in place of the pin,
D, a conical-ended pin
which acts as a center,
and which fits into a cen-
ter punch mark made in
the center of the hole to
be cut in the work. Most
of thesedevices are patented, and the principle upon which

they act will be understood from Fig. 121, A being the stock
to which the cutters, B B, are bolted with one or more screws.
C is a spiral spring working in a hole in the stock to receive
it. Into the outer end of this hole fits, at a working fit, the
center, D, which is prevented from being forced out (from
the pressure of the spring, C) by the pin working in the re-
cess, as shown. E is the plate to be cut out, from which it
will be observed that the center, D, is forced into the center
punch mark in the plate by the spring, C, and thus serves as
a guide to steady the cutters and cause them to revolve ina
true circle, so that the necessity of first drilling a hole, ag
requirred in the employment of the form of stock shown in
Fig. 119, is obviated. The cutters are broadest at the cutting
end, which is necessary to give the point elearance in the
groove. They are also, at the taper part (that is to say, the
part projecting below the stock), made thinner behind than at
the cutting edge, which is done to give the sides clearance.
It is obvious that, with suitable cutters, various sized holes
may be cut with one stock.

In cutting out holes of a large diameter in sheet iron, &

stock and cutter such as shown in Fig. 120 is generally em-
ployed; but the great distance of the cutting from the cut-
ting edge, that is to say, the extreme length of the cutter,
renders it very liable to spring, in which case these, and other
tools having a slight body and broad cutting edge, are almost
sure to break, unless some provision is made so that the tool,
in springing, willrecede from and not advance inte the cut,
To accomplish this end, we must shape the cutter as shown
in Fig. 120, which will, at the very least, double the efficien-
cy of the tool.
In Fig. 120 the cutting edge, B, stands in the rear of the
line, A, or fulcrum from
which the springing
takes place ; hence, when
the tool springs, it will
recede from the work, C.
Te avoid springing and
for very large holes, the
cutter may be a short
tool, held by a stout
crossbar carried by the
stock; but in any event
the cutter should be
made as shown above.

Cutters of a standard
size, and intended to fit
the pin stock, shown in
Fig. 119, should be re-
cessed as shown in
Fig., 122, A being a fa.
cing or recessing cutter,
shown in the stock, and B 3. countersink. outter out of the




SEPTEMBER 4, 1875.]

e

Srientific Jmevican,

149

aszum

stock, the recess being shown at C. In making these cut-
ters they should be first fitted to the stock, and then turned
up in the lathe, using the stock as a mandrel, the ends be-
ing then backed off to form the cutting edges. Those slight
in substance should be tempered to a light straw at the cut-
ting edge, and left softer at the back part. Those above five

vajkuzz‘

sixteenths of an inch in thickness may be hardened right
out, and not tempered at all.

Here it may be as well to describe a process for témpering
cutters, which, as several very expert workmen have assured
me, gives superior results. Itis to heat the cutter to a cher-
ry red heat, and quench it in the water until it is cold, and
to then reheat it until water dropped upon it will dry off in
slight bubbles. 1f, however, the reheating is rapidly per-
formed, there will be no need to drop any water on it, since
that which adheres to it after quenching will be sufficient.
I have no doubt but that for stout cutters, or even for slight
ones which perform a light duty, this method is preferable
to all others: but for light cutters performing a heavy duty,
I should judge that it would leave them too hard for their
strength, and therefore liable to break.

Cutters for boring bars should be, if intended to be of
standard size, recessed to fit the bar, as shown in Fig. 122,
the barhaving a flat place filed around and beyond theedges
of the hole, to form a broader bearing for the cutter to fit
upon. But if the cutteris intended to vary the size of hole,
it must be left plain, so that it may' be moved inwards or
outwards to accommodate the size of bore required. All
cutters and bits should be used at a cutting speed of about
15 feet per minute, and with oil or soapy water for work in
wrought iron or steel ; and for use on those metals, the cut-
ters, etc., may be given a little front rake by grinding away
the metal of the front face, as shown by the dotted line in
Fig. 119, at E,

REAMERS.

Reamers are cutting tools usually employed to finish holes
requiring to be very true and smooth, and may be employed
in a machine or lathe, or by hand. As reamers are general-
ly of a standard size, but little metal should be left to be
cut out by the reamer, so that they will not, from excessive
duty, become rapidly worn and hence reduced in size. Fig.
123 represents reamers for hand use, No. 1 being a taper
reamer to be introduced first, and No. 2 a finishing one to
make the hole parallel. It is obvious that the taper one, by

Fig123

entering the Lole a part of its length before its diameter be-
comes large enough to perform any cutting duty, is steadied
during the operation. To steady the finishing reamer, it is
usually made slightly taper at its cutting end for a length
about equal to its diameter. To illustrate the indispensabi.
lity of this tool, we will take the case of fitting an eccentric
rod double eye to a link or quadrant. The faces of the lat-
ter are planed, and the hole is bored as true and parallel as
possible. The double eye may be planed, milled, or slotted,
and the holes in the eyes are bored as true as it is practicable
to get them ; nevertheless, when the double eye is fitted to
the quadrant, it will be found that the holes in the eye and
that through the quadrant are not true one with the other.
Theory would say that they must come true, but practice
proves that they never do; hence they are fitted together,
and the reamer is applied to true them out and make them
parallel. The reason for this want of truth is this: If the
holes in the double eye are bored before the inside faces are
cut out, the latter operation varies the form of the whole
double eye, in consequence of freeing the tension which al-
ways exists on the outer surface of either forgings or cast-
ings, as has already been explained in former remarks. If,
on the other hand the faces of the double eye are turned out
first, then boring the hole will have the same effeet; hence
‘the use of the reamer cannot be dispensed with for holes
requiring to be practically true.

Reamers should be made as follows: Forge them of the
very best steel, and to within one sixteenth inch of the fin-
ished size; then turn them up, taking care to properly cen-
terdrill and square the ends, and to rough them out all over
before finishing any one part, bearing in mind that the di-
ameter is sure to be a trifle increased by the process of har-
dening. Then cut out the flutes in a milling machine; the
number of flutes should increase with the diameter of the
reamer, but a good proportion is five flutes to 4 reamer of
an inch diameter. Let the flutes be deep and roomy, so as
to allow the cuttings free eg1ess and the oil freeingress. An

der the reamer less likely to follow any variation from round-
ness in the hole. Nor need the flutes be the same distance
apart, a slight variation tending to steady the reamer when
in operation. The form of fluteis not arbitrary; Fig. 124a
shows, however, the forms usually employed, either of

Fig. 124e.

which will answer excellently for hand reamers, the only dif
ference being that No. 2 is rather more difficult to sharpen
(without softening it) on an emery wheel, while No. 1 is the
most difficult to sharpen when it is softened, in consequence
of the file being liable to slip out of the grooveand take off
the cutting edge.

After the flutes are cut, the rake is given to the cutting edges
by easing off or filing away the metal behind the cutting edges,
4, towards the point, B; but this should be done by drawfiling
to a very slight degree near the cutting edges, otherwise the
redmer will be liable to wabble when cutting. In forms 1
and 2, the amount of the rake at the point, B, need not be
more than the thickness of a piece of thin writing paper;
but in No. 3, while near the cutting ecge it may be very
slight indeed, it must at the point, B, be considerable ; hence
(save for rough work requiring an excess of cutting duty)
form No. 3 is not so desirable as the others.

The best method of hardening such reamers, and in fact
all others, is to heat them in molten lead, and to quench
them endwise in water; because, when heated in lead, the
outside will become sufficiently heated before the inside me-
tal is red hot; and so, when the tool isquenched, the inside
or central metal will remain sufficiently softto permit of the
tool being straightened should it warpin the hardening. The
straightening should be performed by slightly warming the
reamer and laying it upon a block of lead with the rounded
side upwards; then place a rod of copperor brass in the up-
permost flute, and strike the copper with a hammer. Theuse
of the copper is to preventdamage to thetool by the hammer.
The object of dipping the tool endwise is to prevent the reamer
from warping in hardening. If great care is not taken in the
hardening process, reamers and all tools having grooves or
flutes in them are very apt to crack along the bottom of the
flutes, which cracking is due to the unequal contraction of
the metal in being rapidly cooled by quenching. Those hav-
ing deep flutes, or sharp corners at the bottoms of the flutes,
are the most liable to flaw in hardening, so that, in this res-
pect, the flute shown in No. 1 is far preferable. To obviate
the liability to flaw, the water in which the quenching is
performed may be made sufficiently warm to be just beara-
ble to the hand ; and if it is also made a littlesaline, its har-
dening value will not have been impaired by the warming.

For light work, the hand reamer should be, if above £ inch
in diameter, tempered to a light straw color. For sizes less
than that, and for heavy duty, a deep brown will prove the
most serviceable, being less likely to cause the tool to break.
‘1 he whole value of a reamer depends upon its being true or
straight, and it is therefore necessary to exercise great care
in the re-sharpening, as well as in its manufacture.

Many attempts have at various times been made to pro-
duce adjustable hand reamers, that is to say, those formed
of cutters held in a stock and adjustable as to diameter, the
object being to make one reamerserve for several sizes of
holes, and to render the manufacture less expensive by hav-
ing to simply remove the cutters to grind them when dull,
and to renew them when worn out. The difficulties in the
way of producing such a tool are that, in thesmaller sizes,
there is not sufficient strength to permit of their being made
in pieces, and that, in requiring to set the diameter of the
tool, a slight deviation as to size is very apt to occur. They
are also liable to wear out of truth.

The best and truest method of making long fluted ream-
ers is the one instituted in the Grant Locomotive Works, of
Paterson, N. J. It consists in turning the reamer from one
sixty-fourth to one thirty-second inch too large in diameter;
then, after cutting out the flutes and hardening, the straight-
ening and backing off is performed as follows: Upon the top
of the slide rest, in the position usually occupied by the tool
post or clamp, thereis fastened a small head carrying an
emery wheel of say eight inches diameter, upon a spindle
having a small pulley attached, speeded torun about 2,000
revolutions per minute. An overhead countershaft is provi-
ded to drive the same, the appearance of the device being as
in Fig.124. The belt is arranged to drive the emery wheel
in a direction opposite to that in which the lathe runs.

A is the emery
wheel, B the head
carrying the spindle,
and C the pulley, D
- being a lug to bolt the
appliance to the top of
the slide rest of the
latha. The reameris,
after being hardened,
driven in the lathe at
a fast speed; the re-
volving emery wheel is then brought into contact with it
and traversed along the length, thus serving as a cutting tool
to true the reamer to a dead true and, by proper adjustment,
to the requisite diameter. The backing off is performed
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odd number of flutes is hetter than aneven one, since they ren-

thus: The lathe is stopped in such a position that the emery
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wheel will make contact with the reamer just behind the
cutting edge, as shown in Fig. 125, A being a section of the
reamer, and B a section of the emery wheel, C being a cut-
ting edge of the reamer. The position being adjusted, the
lathe is locked, so that it cannot move, by locking the back
gear or in any other convenient manner. The revolving eme-
ry wheel is then brought into contact with the reamer, and
traversed from end to end of its length of flute, thus per
forming the backing off, the reamerheing turned a little fur-

Fig.125,

ther round and the grinding operation repeated until the
backing off is completed upon that flute; the other fiutes are
then similarly treated, the whole process producing a true
and sharp reamer, unequaled by any other method of manu
facture. It is obviousthat, by adjustment of the back head
of the lathe, any desired degree of taper may be given to
the reamer. The journals of the hardened spindles for
lathes may be, and in fact are, in many cases, made true and
round by the application of the same device.

®

Professor Winlock.

Joseph Winlock was born February 6, 1826, in Shelby
county, Kentucky. Graduating in 1845, at Shelby College,
he afterwards held the professorship of mathematics and
astronomy in that institution until 1852. The remainder of
his life was passed chiefly at Cambridge, Mass.; but he
spent some months at the United States Naval Observatory
at Washington, and for more than a year was at the head of
the mathematical department of the United States Naval
Academy at Annapolis. He was twice made superintendent
of the American Ephemeris, finally quitting this office in
1866 to take the post of Philiips Professor of Astronomy at
Harvard University, and in that capacity to serve as Direc
tor of the Observatory. He held this office at the time of
his death, June 11, 1875. His last illness was short, and did
not appear dangerous until a few hours before its termina-
tion.
Professor Winlock was an excellent mathematician and
astronomer, and had a remarkably retentive memory, not only
for facts relating to his branch of science, but for the sources
of information concerning those facts. The originality of
of his mind, however, was chiefly shown in his suggestions
for the improvement of astronomical instruments. These
inventions were singularly simple and effective. Four among
them deserve special notice in this place.
(1) The mounting of large meridian circles in such a man-
ner as to allow the piers to be shortened, so that the gradu-
ated circles are wholly above the piers, and the steadiness
of the whole instrument is increased. The theoretical ad-
vantage of thisarrangement cannot here be discussed ; it has
been tested by five years’ experience at Harvard College Ob-
servatory with very gratifying results; it has been adopted
in other observatories, and will probably come into general
use.
(2) The application of a diagonal eyepiece, moved by a
rack and pinion, to any large telescope, in such a manner as
to dispense with the customary finder, and to enable the
principal object glass to be used in finding faint objects
which are to be examined with the spectroscope or otherwise.
This invention has also been for some years in use in Har-
vard College Observatory.
(8) A method of registering spectroscopic observations by
marking lines upon a silver plate without requiring the re-
moval of the eye from the spectroscope, or the use of artifi-
cial light. Professor Winlock registered in this manner his
observations of the solar eclipse of December, 1870, which
he observed in Spain.
(4) The use of a lens of long focus and of a plane mirror
in making photographs of the sun. Apparatus of this kind
was brought into daily use in July, 1870, at Harvard College
Observatory. Priority in this invention is claimed by some
other astronomers; but it does not appear that any one actu-
ally used the combination of the mirror with the lens of
long focus until some years after Professor Winlock. It
should also be noticed that in 1869 Professor Winlock first
photographed the solar corona without enlarging the image
by an eyepieze.
During his connection with the Observatory, Professor Win-
lock greatly increased its instrumental equipment, and aiso
its pecuniary vesources, by the aid of contributions from
neighboring friends of Science. In particular, the system
adopted for furnishing electric signals from one of the clocks
at the Observatory, to various points in Boston and elsewhere,
has been profitablé alike to the Observatory and to the pub-
lic. It illustrates Professor Winlock’s practical good sense,
that, instead of introducing new clocks, controlled by that at
the Observatory, at the places where thesignals arereceived,
he provided simple telegraphic apparatus for the reception
of the signals every two seconds: a method much cheaper
than the other, and in practice equally satisfactory.

In private life, Professor Winlock’s amiable thcugh re-
served character greatly endeared him tohis friends.—4. 8.,
in the American Journal of Science and Arts.
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COMBINED BELT TIGHTENER AND COUNTERSHAFT
HANGER.

The annexed engravings represent a device for the trans-
mission of motion in a prompt and uniform manner, and with
safety. The invention also obviates the use of loose pulleys
and the consequent changing of belts.

The construction will be understood from the sectional
view, Fig. 1, which shows a countershaft supported in a
bearing upon a standard, A, which slides in guides. Enga-
ging with rack teeth upon said standard is a pinion, B, with
which is connected the weighted lever, C. The effect of this
arrangement is to raise the counter-
shaft, the standards, A, entering the
ways as far as possible; but when the
lever is elevated, the countershaft will
be moved down, and the belt pulley will
take the position indicated by the dotted
lines in Fig. 1. It will be obvious from
Fig. 2 that a belt, passing over the pul-
ley, D, may be slacked or tightened at
pleasure through the means above de-
scribed. When the belt is held taut by
the weighted lever, keeping the counter-
shaft raised, then necessarily motion
will be transmitted; but as soon asthe
countershaft is caused to descend, then
the belt will hang loosely, revolving
with the pulley, D, but not with the
driven pulley. Inthe opposite case, re
presented in Fig. 3, the raising of the
countershaft, which is under the driven
pulley, determines the slacking of the
belt; and the latter remains stationary
upon said driven pulley, and hangs
loose from the driver. The Delt in all
cases remains in place relatively upon
the pulley. Asindicated in Fig. 3, the
standards which support the counter-
shaft are made radially adjustable so as
to be placed in proper line of direction
between the driving and driven pulleys.
The counterposed lever may be governed
by a cord and pulley or any suitablede-
vice. The abolition of loose pulleys is
an advantage of importance, since the
dangers peculiar to such machinery, as
well as the difficulty always encoun-
tered in oiling the same, are well known,
By the present device, the power hitherto used in turning a
loose pulley is egonomized, as well as the wear incident
thereto.

Patented May 4, 1875. TFor further information address
the inventor, Mr. John J. Squire, or Branch, Crookes & Co.,
114 and 116 Vinestreet, St. Louis, Mo.

NEW METHOD OF BENDING P1PES.

The usual mode of bending pipes to a true curve is to
fill the heavy tubes with rosin and the light ones with lead,
and, fastening them in a vise, to give the required curve by
suitable lever pressure, subsequently hammering the metal
into proper shape. This last operation is both difficult and
tedious, and. even when performed by a skillful workman,
does not leave the metal perfectly smooth nor free from dents,
while the section of the pipe can never be left, by handwork,
perfectly cireular.

A new mode of bending copper and brass pipe is now the
subject of patents pending in this country, in Canada, and
in England. It consists, as shown in the engraving, Fig. 1,
of the use of a spiral spring of ordinary square wire, which
serves as a flexible mandrel, supporting the tube at all points
during the bending process. After the curveis made, the
spring, by turning it slightly in the direction of its coil, is
compressed and thus easily drawn out

Any size of pipe, we are informed, can thus be bent and,
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as proved by several samples submitted to us, with perfect
accuracy. The curve is true, the section a circle ; no hammer.
ing whatever is needed, and there is no excessive crowding
together of the metal on the inside, nor stretching of the
same on the outside, of the curve. For square pipe, such as
is used for gas fixtures, etc., the spring is reinforced by two
strips of metal, as shown in Fig. 2, which are easily inserted
and removed, and which serve to maintain the rectangular
section of the tube.

The invention is one of considerable merit, and will doubt-

less soon find a widespread employment among coppersmiths,

SQUIRE'S COMBINED BELT TIGHTENER AND COUNTERSHAFT HANGER.

since its tendency is eminently labor-saving. For further
particulars address the inventor, Mr. Morris L. Orum, care J.
Snowden Bell, 702 Chesnut street, Philadelphia, Pa.

&
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IMPROVED NAIL EXTRACTOR,

The object of the invention illustrated herewith is to pro-
vide a convenient means of extracting nails from wood work,
without mutilating the latter or destroying the nail. The de-
vice is made in two parts. The lower boot-shaped portion, A,
is hollow, and has formed on its inner side two vertical chan-
nels indicated by the dotted lines in Fig. 2. The upper por-
tion consists of a handle and a downward extension, B, the
lower extremity of which forms the movable jaw, the sta-
tionary jaw being cast on the portion, A. On the sides of
part, B, are projections, C, which are inserted on the chan-
nels of portion, A, the malleable metal of which the latter is
composed being previously heated and expanded to allow of
the entrance. After the metal has cooled and contracted, it
becomes of course impossible to detach the portions of the

implement, although their free motion within and upon each
other is unimpaired. The forward projection of part A,
serves as a fulcrum for the lever afterthe jaws have grasped

© 1875 SCIENTIFIC AMERICAN, INC.

the nail, as shown in Fig. 2. In order to confine the movable
jaw to its work, an angular projection is made on one side of
the bar, B, which enters a suitable recess in part A. The
handle slides over the curved top of the lower portion; and
when the bar, B, comes in contact with the latter, a leverage
of the entire length of the device is gained, which speedily,
it is claimed, draws out the most deeply imbedded nails.

Patented April 20, 1875. For further particulars address
M. D. Converse, 68 Park Place, New York city.

Value of Road Dust.

During adryseason, every country resi-
dent should secure several barrels of
road dust. Those who keep poultry
may secure by its use a valuable fertil-
izer, nearly as strong as guano, with none
of its disagreeable odor. Place an inch
or two of road dust in the bottom of a
barrel ; then, as the poultry house is reg-
ularly cleaned, deposit a layer an inch
thick of the cleanings, andso on, alter-
nately layers of each till the barrel is
full. Thethinner each layer is, the more
perfect will be the intermixture of the
ingredients. If the soil of which the
road dust is made is clayey, the layers of
each may be of equal thickness; if sandy,
the dust should be at least twice as thick
as the layer of droppings. Old barrels of
any kind may be used for this purpose,
but if previously soaked with crude pe-
troleum or coated with gas tar, they will
last many years. If the contents are
pounded on a floorinto fine powder before
applying, the fertilizer may be sown from
a drill. Road dust is one of the most per-
fect deedorizers of vaults—converting
their contents also into rich manure.
Place a barrel or box of itin the closet,
with a small dipper, and throw down a
pint into the vault each time it is occu-
pied, and there will be no offensive odor
whatever. This is simpler, cheaper, and
better than a water closet, and néver
freezes or gets out of order. Mixing the
road dust with equal bulk of coal ashes
is an improvement, making the fertili-
zer more friable.—Country Gentleman.

BOHART’S BEER COOLER.

The annexed engraving represents a simple and inexpen
sive form of beer cooler, designed to receive the keg, which
contains the liquid and from which it is drawn off for use.
The advantages offered are thatthe cooling is effected with a
small amount of ice and in as thorough a manner as may be
desired, while the keg may be easily inserted and removed
from the receptacle.

The device consists of an outer casing or box, A, provided
with a hinged cover and supported by legs at a convenient
hight Within and on the bottom are placed the skids, B,
upon which the keg is set. Above the keg, and resting on its
upper side, is a box, C, lined with sheets of zinc or other in-
oxidizable metal, which is curved so as to fit closely to the
shape of the keg. The box, C, is packed full of ice and salt,
and clozed by a tightly-fitting cover. In the side of the box,
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A, an aperture is made largeenoughreadily to admit the fau-
cet. A slide is provided, notched at its lower edge, which
tightly closes the hole at the point of passage of the faucet
pipe. The quantity of ice may be regulated according to the
degree of coldness to which the beer is to be reduced, and,
being placed directly upon the ke , is situated so as to ex-
ert its greatest cooling effect upon the liquid within.

Patent pending through the Scientific American Patent
Agency. For further particulars address the inventor, Mr
John N. Bohart, Denison, Grayson county, Texas
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EL BARON DE HUGHES,

Under this title we find in a recent number of La Ilustra-
cton Espafiola, a handsome illustrated paper published at
Madrid, a finely executed portrait and a flattering notice of
our ingenious countryman, Mr. E. D. Hughes, of Kentucky.
The Spanish government has lately adopted the Hughes
printing telegraph instruments,and their successful working
gives so much satisfaction that the king has conferred a
titulary nobility upon theinventor. ¢ The Baron of Hughes”
is the new name of our fellow citizen.

By the help of photography we havereproduced the portrait
of the baron, and present it herewith, together with some of
the good words given by R. de Morines, the writer in La Ii-
ustracion.

““Our readers will have learned from the city papers that
the Spanish govermen? has, at last, decided to adopt for ser-
vice on its long telegraph lines, the printing instrument in-
vented by Sir Hughes.

«The nature of our publication and thelimited space at our
disposal will not permit us to give a full description of the
system to which we refer. We are obliged to omit details,
and simply say that the principle upon which it is founded
is the isochronous or movement in unison,of type wheels,ob-
tained by means of a vibrating plate which serves as a regu-
lator. Our readers must suppose one of the said type
wheels to belocated in the station at Madrid and the other at
Paris; that the two revolve in unison; and that at the be-
ginning of their movements, the letter A, for example, in
both instruments, stands directly in front of a hammer,
which, on the passage of the electric current through

Scientific dmevican,

Nevertheless, Sir Hughes, like all men of real merit, is
modest and simple,qualities which enhance his native worth
and attract the sympathies of all who have the happiness of
knowing or dealing with him.

‘“ Taking advantage of his presence among us, we publish
his portrait, and through the columns of our periodical we
give him a welcome.”

A California Tree for the Centennial.

Some time ago we mentioned the fact that Mr. Vivian was
preparing a large piece of one of the Tulare county big trees
to exhibit at the Centennial next year. The piece of timber
selected will be sixteen feet long, and twenty-one feetin
diameter at one end and nineteen feet at the other. The
heart of this will be taken out, leaving only about one foot
of the body of the tree attached to the shell or bark. This
outside shell will then be divided into eight equa! parts,
each of which will weigh four thousand pounds without the
bark. It is necessary to divide it into this number of parts
in order to allow it to pass through the numerous tunnels be-
tween here and Philadelphia. The eight parts will weigh
about thirty thousand pounds, and will require two cars
for their transportation. One solid foot of this tree weighs
seventy-two pounds, being ten pounds heavier than so much
water. This timber was taken out of the General Lee, a
trge two hundred and seventy-five feet high, and which, had
it been sawn into lumber, would have produced a sufficient
quantity to have built a very respectable young town or a
large ship. It contained more than two hundred thousand

feet of lumber, besides, probably, about two hundred cords

the bobbin of an electro-magnet, strikes upon a ribbon of
paper, interposed between the hammer and the
type wheel. If, at this instant, the operator at
Madrid presses with his finger the key which es-
tablishes contact with the battery, the electric
current will pas over the line, through the mag-
net bobbin, and into the earth; the plate will
move and give motion to the hammer, which, by
pressing the paper against the letter A, effects an
impression thereof on the paper, provided the
type has been suitably inked.

As the velocity of the electric current may be
considered unlimited over a distance relatively
very small, the same letter will, at the same time,
be printed in Paris, if, as before stated, the letter
A, in both instruments, stands at the same in-
stant in front of the printing hammers. If instead
of A the letter D stands in said position, then that
letter will be printed, and so on.

«Such in brief is the principle of the system so
ingeniously worked out by Sir Hughes. Its chief
advantages are rapidity and correctness in trans-
mission, the delivery of the message in ordinary
print, and the great distance over which the mes-
sages may be directly transmitted.

““The genius of th: inventor, his perseverance
under all difficulties, twenty years of study and
experiment, a hundred thousand dollars in money
spent in realizing the first imperfect but still use-
ful apparatus, the endurance, without dismay,
of all the hardships and mischances that beset
every man of talent who seeks to raise himself
above the common level—these have crowned,
with a most happy conclusion, a discovery which
has yielded to its author glory, honors, and for-
tune.

‘¢ Sir Don Edward David Hughes, whose portrait
we herewith publish, was born in 1831, in Louis-
ville, Ky., one of the States of North America.
From a very early age, he devoted himself to the
study of the physical, mathematical, and mecha-
nical sciences. At the age of 19 years he was
professor of physics in the College of Kentucky,
and in the same year (1850) began his studies upon the in-
strument which today bears his name.

“In 1855 the American Telegraph Company first adopted
the Hughes system. In 1861 it was adopted in France, and,
suecessively, in Italy and England in 1862, Russia 1865,
Prussia 1866, Austria, Hungary, and Turkey 1867, Holland
1868, Bavaria and Wurtemburg 1869, Switzerland and Bel-
gium 1870, Peru 1871, Buenos Ayres 1872, the English Sub-
marine Company 1873, the Argentine Confederation 1874,
Spain 1875.

‘“ We give thanks for the example and zeal of the Govern-
ment Ministers, and the worthy Director General of Tele-
graphs, inthat,having overcome all obstacles, administrative
and routine, they have introduced into our country so useful
an improvement,at a time when it is so much needed by the
daily increasing necessities of the telegraphic service. We
tender our congratulations to them and the public, who will
very soon begin to experience the advantages of this won-
derful invention.

‘¢ Sir Hughes is a member of almost all the scientific acade-
mies of Europe. He received the great gold medal at the
Universal Exposition at Paris in 1867. He is knight com-
mander and holds the grand cross of the order of San Miguel
and of the Iron Crown. He has been decorated with the
cross of the Legion of Honor,of Medjidie, of Santa Anna, of
San Mauricio, and San Lazaro, etc. The Spanish govern

ment has decorated him with the commandery of Carlos IIL
The greater part of the sovereigns of Europe have honored
him by their personal visits.

‘“ As we have already stated,Sir Hughes has had the good
fortune to realize in life that which few men of his stamp
ever enjoy,namely, the pleasure of being useful to humanity,
and of receiving honors, glory, and a considerable fortune.

of wood. The General Grant, a much larger tree than the

EDWARD DAVID HUGHES.
INVENTOR OF THE HUGHES PRINTING TELEGRAPH.

General Lee, and the largest in the world, growing in the
same grove, is left standing, probably for the benefit of
future.— Visalia (Cal.) Delta.

Progress of Telegraphy.--=One Wire for Many
Instruments.

The Golos announces the arrival at St. Petersburghof M.
La Cour, assistant-director of the Copenhagen Physical Ob-
servatory, in order to submit to the telegraphic conference a
new invention in telegraphy. That invention gives the pos-
sibility of transmitting despatchesbetween two telegraphic
stations through one wire only, and by means of many in-
struments, so that transmission by one instrument cannot
impede the action of the other. M. La Cour, while engaged
some years ago in investigating the passage of electric currents
through conducting media, found that electricity is transmit-
ted from place to place by undulations analogous to those of
sound. In consequence of this discovery, he hitupon an ar-
rangement of electro-magnets and tuning forks, by means
of which a particular current passing through a tuning fork
pitched to a certain note does not become merged in or con-
founded with other currents which, after passage through
differently pitched tuning forks, are simultaneously trans-
mitted along the same wire. This, of course, renders it pos-
sible to send many messages at a time through a single wire.
—The Telegraphic Journal.

THE CENTER OF OUR POPULATION.—It has traveled west-
ward, keeping curiously near the 39th parallel of latitude,
never getting more than 20 miles north, nor two miles south
of it. 1n the 80 years it has traveled only 400 miles, and is

still found nearly 50 miles eastward of Cincinnati.
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Salicylic and Benzoic Acids.

Professor Salkowsky of Berlin has recently made some
experiments which are not so favorable to salicylic acid as
those previously reported. The Industrie Blitter gives the
following resumé of his experiments: Salicylic acid, in con-
centrated aqueous solution, puts off decay but is not able
to prevent it. Salicylicacid does not possess any deodorizing
properties, although it has been supposed to. Decomposing
liquids when mixed with salicylic acid solution retain their
odor unchanged. In fact it is difficult to see how it could
deodorize, for this action can only be effected in one of three
ways: first, by destroying the volatile substances that rise
from theliquid; permanganate of potash, chloride of lime,
and sulphurous acid deodorize in this way. Second, by ab-
sorbing these substances, as does charcoal, and to a less de-
gree other porous bodies, like peat and plaster of Paris: to
this class also belong those substances which precipitate
aluminous matters. Third, by concealing the foul odor,
as does carbolic acid. Salicylic acid does not possess strong
chemical affinities, nor form precipitates, nor yet possess
an odor of its own. The action of salicylic acid is not
due to its splitting up into carbolic acid and carbonic
acid, as Kolbe originally supposed. The untenableness of
of this supposition is evident from the fact that salicylic
acid acts when much less concentrated than carbolicacid. Be-
sides, it is easily extracted from the misture by means of
ether,and no carbolic acid can be detected in it.

Benzoic acid possesses much stronger antiseptic properties
than salicylic acid. According to the author’s experiments,
if fresh meat,either finely chopped or in larger pieces,be kept
ina concentrated aqueous solution, no decomposition sets it
atall for more than 3 months. The liquid remains
perfectly clear and retains the odor of benzoic acid.
Kolbe found benzoic acid less active than salicylic
acid. ‘I thought atfirst,” says he, ‘“ thatthe dif-
ference could lie in the different sources of the acids
ewployed. Benzoic acid madefrom gum benzoin
has a strong aromatic odor, which is due to a
minute quantity of some other admixture which
has not yet been studied. Benzoic acid prepared
from the urine of cattle and horses has also an
odor, but not sointense and rather different from
the former. Now it was supposable that this
minute admixture had an effect upon its antiseptic
properties, but some of the latter acid, labeled
actdum benzotcum ex wrina, was just as active
as the former kind.”

As regards the practical use of salicylic acid ex-
ternally, the fact that it does not entirely prevent
decay is of little consequence, for, other things
being equal,people always prefer that which offers
perfect protection against decomposition. Ben-
zoic acid is decidedly cheaper* than salicylic,
which is a strong point in its favor. Whether in
its employment it possesses disadvantages over
salicylic acid, or advantages over carbolic acid,can
only be learned by clinical experience.

Both acids are alike unsuited for internal use as
antiseptics or antizymotics, because when taken
into the blood they are converted into the soda
salts. It is evident that here the use of neutral
substances is far preferable, such as pass un-
changed through the system;in fact thisis the
principal condition of their effectiveness. As a
type of these we may mention phenol (carbolie
acid) and substitution products of phemol, all of
which exert,to greater or less degree, a strong an-
tiseptic action, such as thymol. The ether of
phenol is also an antiseptic.

sl
The Spiritual Scientist.

Most of the organs of the spiritualists in this coun-
try are filled with insipid ghost matter, very tiresome and
useless to all whose brains have not been softened by the
spirit craze. The Spiritual Scientist, a neatly printed weekly
periodical, is an exception. Its editorial columns exhibit ta-
lent, while its conductors, with a boldness quite remarkable
for a spirit paper, actually condemn, as unworthy of true be-
lievers, the printing and circulation of the unauthenticated
trashy stuff delivered by common mediums. To its cotem-
porary the Banner of Light, it administers a severe rebuke for
its agency in this matter, and alleges that for the past ten or
twelve years that journal has poured out a weekly stream
of pretended spirit communications, of which not more than
two in a hundred had any evidence of being genuine, or con-
tained anything beyond childish nonsense, the merest bab-
bings of infancy. It thinks the time has now come to substi-
tute the intelligent speech of adolescence, which it according-
ly undertakes to do in its next article.

Subject: The American Association for the Advancement
of Science, now in session at Detroit.

Disgraceful behavior of the Association and of individual
members thereof, towards spiritual science, are charged on
the following specifications :

““If,” says the Scientist, ‘‘these learned children would
simply confess their ignorance of spiritual facts, laws, and
philosophy, we could have nothing to complain of. But
what the whole spiritualistic press and all intelligent sprit-
ualists so indignantly denounce is the fact that scientific
men, like Davy, Faraday, Tyndall, and Huxley, pronounce
upon these matters without being possessed of any data upon
which to form an opinion. Worse, they sometimes have de
liberately lied about observed phenomena, to avoid making

per ounce, in New York city.
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a favorable report. If any of them feels aggrieved at our
language, let him say so, and we will prove its literal accu-
racy.”

‘““The helpless creatures are only human moles. As they
burrow in their ¢ dim galleries,” what can they know of the
inner world, which their predecessors only discovered at the
moment when communica tion was interrupted between them
and their fellow grubbers ?”

‘“ See what will happen at this Detroit meeting : Their Ento-
mological Club will have heated debate upon trapdoor spiders,
and acrimoniously discuss whether the male mygale avicula-
7ia has a darker shade of brown than the female on the up-
per segment of the body, and more cilie to the square inch;
after which, as an appetizer for dinner (champagne and fix-
ings on the lake), mention will be made of that Dismal
Swamp louse, which (see Trans. 1874) the surveyors found
2lways pointing its nose to the north, whichsoever way they
might lay it down. Professor Hilgard will enquire, across
the room, of Professor Dawson, whether the Myriapoda with
two antenne, so highly esteemed by the scolopencra tribes
of India, are more nutritious than the date palm. Professor
Youmans will propose to the Club the election to honorary
membership of the ‘correspondent of the Department of
Agriculture ” whose discovery of mortality among bots, upon
the application of a decoction of tansy he had appropriately
noticed at page 384, Vol. VII, No. 39 of Popular Science Month-
ly. Professor E. B. Elliot will show that he was right and
Professor H. E. Davis wrong in the number of young lepid-
optera which, when placed end to end, will measure a mile,
—the true figures being 0174 x b —y542} — A’ss.

‘“‘The anthropological subsection willno doubt give promi-
nence to a discussion upon measles as a religious element
among the Andamanese; and an adjournment could hardly
be reached without a fight over the old puzzle, whether it is
probable that the American stovepipe represents the form of
the prayercylinder of thelacustrians. If Professor Buchanan,
who has forgotten more about anthropology than any of them
ever know, should attempt to crowd upon them the complete
study of man in all his relations, he will be coughed down
and the floor granted to somebody who has a speech ready
upon the reticulated button hole of the Bengalese Rajpoot’s
coat. And yet they are not happy.

‘‘Have we done any injustice to the American and British As-
sociations—for they are both alike? Consultthe printed vol-
umes of Transactions, in which may be found a record of
some of the very papers above enumerated, and others about
orange peel oil, fat women, hyena’s dens, and the blasto-
derms of birds’ eggs.

It is their own affair whether they study this or that sci-
ence, and prefer to use the few hours they have on earth in
discovering the nature of the respiratory organs of the shark
or any other ignoble tomfoolery, to studying the spiritual
part of Man and his intermundane communications, attrac-
tions, and perils.”

[For the Scientific American.]
THE HEATING SURFACE OF BOILERS.

The questions sent to us in regard to boilers continue to
multiply, and we imagine that we have received inquiries on
all the points connected with the subject. We propose,
therefore, to devote some space to answering these questions
more in detail than is possible in our correspondence column ;
and after disposing of the topic indicated by the title of this
article, we will give some directions in regard to setting
boilers, proportioning them for engines of given size, etc.

There is some difference of opinion among engineers in
regard to what parts of a boiler are to be considered in es-
timating its heating surface; but in the rules which are ap-
pended, the methods most commonly employed are adopted.

(@) Cylindrical boilers: These, forming the simplest class
of boilers, consist of plain cylinders, sometimes with and
sometimes without steam drums. The heating surface of
such a boiler is half the surface of the shell, or it is equal
to 1-5708 X the diameter of the boiler X the length. It is tod
be observed that, in this and in the rules that follow, all di-
mensions are to be taken in feet; so that, in applying the
rule, any proportions that are expressed in inches are to be
divided by 12, before making the calculation. Thus: Sup-
pose that a given boiler has a diameter of 36 inches and a
length of 20 feet : its heating surface is the product of 1:5708,
3, and 20, or about 94} square feet.

(b) Cylindrical flue boilers: A boiler of thisclassis a cy-
linder with two laryge flues. Its heating surface is half the
surface of the shell, increased by the sum of the interior
surfaces of the flues, or 1:5708 X diameter of boiler X length
+ 6-2832 X interior diameter of flues X length.

For the sake of illustrating this rule, suppose that a flue
boiler has a diameter of 48 inches or 4 feet, and a length of
22 feet, and that the interior diameter of each flue is 15inch-
es, or 1} feet. Then the heating surface is equal to the
product of 15708, 4, and 22, or nearly 138} square feet, in-
creased by the product of 6:2832, 1:25, and 22, or about 1724
square feet, making the total heating surface 811 square
feet.

(¢) Cylindrical tubular boilers: As the nameimplies, these
boilers are cylinders containing a number of tubes. To find
the heating surface of such a boiler, take half the surface of
the shell and add it to the interior surface of the tubes. Ex-
pressing this rule in a similar manner to the foregoing, it
may be said that the heating surface of a cylindrical tubular
boiler is equal to 1-5708 X diameter of boiler X length + 31416
Xnumber of tubes X interior diameter of a tube X length.

Example: A cylindrical tubular boiler has a diameter of
42 inches or 3% feet, is 16 feet long, and contains 40 tubes,
each having an interior diameter of 3% inches, or 0-323 feet.
What is its heating surface?

Answer: The product of 1-3708 X8:5x16 is nearly 88
square feet.

The product of 3:1416X40 x 0:328 x 16 is about 649 square
feet.

So that the whole heating surface is 737 square feet.

When the dimensions of a tubular boiler are given, the
outside diameter of the tubes is usually stated, so that twice
the thickness must be subtracted to obtain the diameter to
be used in the calculation. The thickness of tubes by dif-
ferent makers varies somewhat, but those given below are
average values, and can generally be used without serious
error. The table gives dimensions of standard sizes of tubes,
as well as a column of heating surface, which will greatly
facilitate calculations.

Outside Thickness Internal Internal Heating surface in
diameter in diameter diameter |in square feet, per
in inches. inches. in inches. in feet. foot of length.
125 0-072 1-106 0 0922 0-3273
15 0083 1-334 0-1112 03926
1-75 0 095 1:560 0-1300 0-4589
2° 0 095 1-810 0 1508 0 5236
225 0-095 2 060 0-1717 05890
25 0-109 2 282 0-1902 0 6545
275 0109 2 532 02110 07200
3 0-109 2782 0 2318 0-7853
325 0120 3010 0 2508 0 8508
3% 0120 3260 0-2717 09163
315 0-120 3510 02925 09817
4 0134 3732 0 3110 1-0472
45 0134 4-232 03527 1-1790
5 0-148 4704 0 3920 13680
6 0-165 5770 0 4808 15708
7 0165 6-770 0 5642 1-8526
8- 0165 7770 06475 2:0944
9- 0-180 8640 07200 2 3562
10° 0208 9-594 0-7995 2:5347

To illustrate the use of the table, suppose it is required to
find the heating surface of the tubes in a boiler which con-
tains 60 tubes, each 3 inches outside diameter and 12 feet
long. The total length of tubes in the boiler is 12 times 60,
or 720 feet, so that the heating surface is 720 times 07853,
or about 565 square feet.

(d). Locomotive and vertical boilers: In this class, the fur-
naces are contained within the boilers. The heating surface
of such a boiler is all the surface in the furnace increased
by the interior surface of the tubes.

Locomotive boilers: The furnaces of boilers of this class
do not all have the same form of cross section, so that the
rule for determining the heating surface cannot be, generally,
expressed precisely in detail. It may be said, however, that
the heating surface of a locomotive boiler is equal to the
length of the line bounding the cross section of the furnace

X the length of the furnace+ 2 X the area of the cross sec-

tion of the furnace — the area of the furnace door — the
number of tubes X 0:7854 X (the interior diameter of a tube)?
+ the number of tubes X the length of the tubes X the heat-
ing surface of a tube per running foot.

As an example of the use of this rule, suppose it is re-
quired to determine the heating surface of a boiler having
the dimensions noted in Figs. 1 and 2—Fig. 1 being a cross

section of the boiler ut the furnace, showing also the furnace
door in dotted outline, and Fig.2 being a longitudinal sec-
tion. The length of the line bounding the cross section of
the furnace is the sum of 3'5X2+42:5+1 multiplied by
1:5708, or about 11-07 feet. The area of the sides and top of
the furnace is 4 times 1107, or 44-28 square feet. The area
of the cross section of the furnace is the sum of the products
of 35X 85+0'5X25+05x 07854, or about 13'89 square
feet. The cross section of the tubes is the product of 20 X
07854 < (0°311)%, or about1-52 square feet. The area of the
furnace door is the sum of the products of 15X 125+
0-3927 X (1'5)%, or about 2:76 square feet. The interior sur-
face of the tubes is the product of 20X 8 10472, or about
16755 square feet. Hence the heating surface of the boiler is
44-28+2 X 13:89 —1-52 —2°76 416755, or about 235} square
feet. This example shows the general method to be em-
ployed for locomotive boilers, and the dimensions that are to
be taken.

2. Vertical boilers: The furnaces of these boilers are or-
dinarily cylindrical, so that the rule for the heating surface
is as follows: 8-1416 X diameter of furnaceX hight of fur-
nace + 07854 X (diameter of furnace)’—number of tubes x
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0-7854 X (interior diameter of a tube)®+ number of tubes X
length of tubes X heating surface of a tube per running foot.

Example: Required the heating surface of a vertical boil-
er, having the following dimensions: Diameter of furnace
24 inches, hight of furnace, 18 inches, 40 tubes, each 2 inches
ou‘side diameter, 6 feet long. The heating surface is the
sum of the products of 3:1416 X2 X 15+ 07854 X 22+ 40
X 6X 0'5236 =138-23, diminished by 40 X 0 7854 X (0-1508)?
=072, or 1387-51 square feet.

These rules might be extended, so asto include sectional
and marine boilers, together with some special forms which
are occasionally used: but it is believed that they are suffi-
ciently comprehensive to apply to nearly all boilers employed
in this country for stationary and portable engines. The
simple manner in which they are expressed, and the illustra-
tive examples accompanying them, will doubtless be appre-
ciated by the reader.

THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT
OF SCIENCE.

The meeting thisyear is a light one in point of attendance;
but the lack in this respect is in a measure compensated for
by the absence of ponderously technical papers and the sub-
stitution of essays having a more practical bearing upon the
scientific questions of theday. While a cardinal object of
this association is the interchange of ideas of all kinds
among its learned members, the nature of such interchanges
should, we think, be subordinated to considerations of pub-
lic instruction and benefit, and hence dissertations on ab-
struse pointsand technicalities unintelligible to all save those
versed in the particular brarch of Science involved, might
well be reserved for dissemination through narrower chan-
nels, leaving a clear field for the discussion of subjects
within the general public comprehension. It is impossible
to publish such papers in their entirety, and equally impos-
sible to prepare fairly intelligible abstracts. We give below
a 7esumé of the essays thus far read.

Professor Lovering described an acoustic method of meas-
uring the velocity of electricity. He stated that a wire from
Cambridge to San Francisco, thence back through Canada to
Massachusetts, about 7,200 miles in all, transmitted a wes-
sage in two thirds of a second, and that some of this time
was wasted through thirteen repeaters. The system pro-
posed consisted in utilizing the vibrations of tuning forks,
which may indicate intervals of one ten-thousandth of a
second, or even less.

Professor Farquharson read an account of recent

EXPLORATIONS AMONG INDIAN MOUNDS,

which resulted in the discovery of thirty skeletons, several
copper implements, and a pulley or spindle wheel of terra
cotta. In one skeleton two of the neck bones were found
anchylosed, giving evidence of a disease rare at the present
time among adults, and from which they only survive by
very careful treatment.

Professor E. B. Andrews compared the Ohio and Virginia
sides of

THE GREAT ALLEGHANY COAL FIELD.

On the Kanawha there are 3,100 feet of productive coal
measures below the horizon of the Pittsburgh coal. The
remarkable belt of coal seams found on the Kanawha, be-
tween Charleston and Kanawha, on Coal river, on the Guy-
andotte, and on the upper waters of the Twelve Pole, and
on the Tag and Louisa forks of the Big Sandy, is the finest
belt of bituminous coal in the United States. The professor
traced the probable direction of the great West Virginia geo-
synclinal trcugh, and expressed the opinion that it had a
connection with the ancient ocean to the southwest by the
way of Tennessee.

Professor J. 8. Newberry gavedescriptions of some newly
discovered

ANCIENT' FISHES

found in the Devonian and carboniferous rocks of Ohio
Among these was the entire bony structnre of the dinichthys
Terellii, the hugest of all the old armor-plated ganoids. The
dorsal shield weighed 30 pounds. Drawings of another spe-
cies of dinichthys were shown, in which the maxillaries and
mandibles were set with teeth instead of being sharp-edged.
Professor Newberry explained that the dipnoans of Africa
and South America, the lepidosiren and protopterus, were de-
scended from these ancient plated ganoids, and were thelast

remnants of a group of fishes which in the Devonian age not
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only ruled the seas, but were the most powerful and highly
organized of living beings. Many other interesting speci-
mens were exhibited by Professor Newberry, all of which
will be described in the reports of the geological survey of
Ohio.

NEW YORK GEOLOGY.

Professor James Hall read a paper on the geology of the
Catskill Mountains, and stated that explorations have proved
that the range is composed of several nearly parallel syn-
clinal axes, and the culmination portion, at Lookout and
Roundtop, is caused by theslight convergence and junction
of three of these synclinals, which are so closely crowded to-
gether.

Professor Cope defended the

THEORY OF EVOLUTION

by reference to North American tertiary mammals, comment-
ing onthe fact that the human skeleton contains so many
characteristics of earlier forms ; he said thatthe quadrumana,
and afterwards man, had won their way to pre-eminence
rather by development of mind than by that of the physical
gystem. It was not so much a case of the survival of the
fittest as of the survival of the most intelligent.

There was a debate on the question of :

ARE POTATO BUGS POISONOUS?

Professors A. R. Grote and A. Kayser maintained the neg-
ative, and stated that they had boiled down the bugs, pro-
ducing a colorless liquid, offensive in smell, but clear and
alkaline. Other bugs were digested in alcohol. The dis*
tilled liquid administered to frogs produced no effect either
when introduced into the blood or into the stomach. The
tincture killed the frog when injected, but this was due to
its acid properties. It was concluded that the bug is not
poisonous, and the evil effects noted on burning the insect
were probably due to the presence of Paris green.

Professor C. V. Riley replied to the effect that he felt
assured of genuine poisoning from the bug, in cases which
he had examined. Professor Cope related further experi-
ments on frogs, and said that the frog liquid administered
to the reptiles made them very sick. The most plausible
suggestion offered during the debate was that the frog poison
is probably volatile, and in the process of making decoctions
and tinctures, the poison, when heated, escaped into the air.

A PROPOSED INSECT COMMISSION.

A memorial was submitted to the meeting and approved,
which addresses Congress with relation to the establishment
of anational insect commission. The document states that
the damage done by the noxious insects in the United States
amounts to $300,000,000 per annum. The subscribers pro-
pose either the reorganization of the Department of Agricul-
ture, under the control of the highest scientific authories, or
the appointment of a commission of five persons, to wit:
Three entomologists, one chemist, and one botanist, eminent
in their respective branches of science, to be chosen by the
Council of the National Academy of Science, and approved
by the Secretary of the Treasury, with salaries adequate for
the responsible work. The duty of this commission would
be to investigate the causes which affect injuriously agricul-
tural interests, and to suggest the best means of diminishing
the losses.

The results of such investigations should be embodied in
brief reports, containing practical instructions and made
accessible at a small price; or the results should be made
useful, by personal education, to every farmer in the country.

LOCUSTS AS FOOD.

Professor Riley believes that grasshoppers make a good
article of diet. He says that he fried them and roasted them,
and that they have a pleasant, nutty flavor. They are
equally good eating, either boiled or stewed. We congratu-
late the professor, both on his gastronomic discovery and on
his courage. His name bids fair to be linked by posterity
with that of the man who first ate an oyster.

More about insects, a branch of creation which seems pecu-
liarly interesting to the assembled scientists this year, is
found in the papers of Professor W. J. Beal and Thomas
Meehan. The former discussed

CARNIVOROUS PLANTS;
and after detailing past discoveries, said that the Martynia of
our vegetable gardens catches immense numbers of insects,
one plant of small size destroying 7,200 of its prey. T'he
hairs seem to have small glands at the ends, which secrete
a sticky substance. The insect is soon killed and sucked dry.

Professor Meehan disputed several assumptions relative

to the

INSECT FERTILIZATION OF PLANTS.

He concluded that the great bulk of colored flowering plants
are self-fertilizers; that only to a limited extent do insects
aid fertilization that self-fertilizers are every way as healthy
and vigorous, and are immensely more productive than those
dependent on insect aid, and that,when plants are so depend-
ent, they are the most fitted to engage in the struggle
for life.

Professor Gillman gave a description of his explorations
on the upper lakes, during which he found a large num-
ber of

ANCIENT HUMAN RELICS.
Many of the skulls were perforated at the highest point, the
holes measuring between } and 4 an inch. Several mounds
opened gave evidence of the cremation of the bodies in-
humed.

Professor Cope read a fine essay on the
DISTRIBUTICN OF BATRACHIA AND REPTILIA IN NORTH

AMERICA.
He said that the characteristics of these families are such

Srientific Qmevican,

as to make them especially useful in the inquiry as to the
actual relations between the structures of animals and the
physical nature of the regions which they inhabit. The
naturaldivisions of the batrachian and reptilian faun®in Ame
rica were stated to be six, namely, two east of the plains,
he northern or eastern, the southern or austro-riparian; the
entral, extending from the eastern boundary of the plains
to the Sierra Nevada; the Pacific, west of that range; the
Sonoran, including New Mexico, Arizona, and a portion of
Northern Mexico. Lastly, the Lower California region, em-
bracing the peninsula of that name. The eastern and austro-
riparian regions embrace all of the batrachia (especially sal-
amanders) and the turtles; the Sonoran embraces nearly all
of the lizard ; the Pacific region includes a nearly equal per-
centage of all the divisions excepting the tortoises. The re-
lations of these distributions to pbysical peculiarities are as
follows: First, as to temperature: The two Southern re-
gions of North America are the austro-riparian and Sonoran.
These regions include nearly all the North American genera,
and three fourths of the species. In Central America and
Merxico, it is the central plateau and the high mountains
which support the North American forms, while the South
American genera and species are distributed along the Sierra
Caliente of the east and west coasts. “Thus it is evident that
temperature has a controlling influence in the distribution of
repfilian life on the North American continent, and that
conditions of humidity are effective in determining the dis-
tribation of datrachie, and to a less degree of reptilia.

The following officers were elected for tbe next meeting,
which is to be held at Buffalo, N. Y. : President, William B.
Rogers, of Boston, Mass. ; General Secretary, Thomas C. Men-
denhall, of Columbus, Ohio; Vice-President of Section A,
Charles A. Young, of Hanover, N. H.; Vice-President of
Section B, Edward S. Morse, of Salem, Mass. ; Secretary of
Section A, Arthur W. Wright, of New Haven, Conn. ; Secre-
tary of Section B, Albert H, Tuttle, of Columbus, Ohio ; Trea-
surer, Thomas T. Bouve, of Boston, Mass. ; Permanent Sec-
retary, Professor Putnam

Abstracts of other papers read will appear in our next
issue.

The Death of Donaldson the Aeronaut.

About the middle of July last, Mr. Washington A. Don-
aldson, the well known aeronaut, in company with a Mr.
Grimwood, a newspaper reporter,started on a balloon ascen-
sion from Chicago. The trip was intended to be one of the
many which constituted a part of the attractions of Mr. P.
T. Barnum’s traveling show; and accordingly, after an after-
noon performance of the circus, Donaldson and his com
panion ascended amid the usual cheering of the multitude.
All accounts agree to the statement that the balloon and its
appurtenances looked dangerously weak. The globe itself
was of cotton, and old and weatherbeaten, while the netting
showed frequent marks of half-made repairs. Shortly after
the balloon had departed, a violent storm arose, the track of
which intersected that of the air ship, as indicated by the
direction in which the latter was swiftly borne over Lake
Michigan.

No tidings of the aeronauts were obtained until after the
lapse of severaldays, when the captains of arriving vessels
reported sighting the balloon,close to the surface of thelake
and apparently dragging its car in the water. Reports of a
similar nature followed, not unmixed, however, with con-
flicting stories of the safe landing of the travelers; but the
latter on investigation proved untrue.

As the publicis familiar with Mr. P. T. Barnum’s ingenuity
in converting all sorts of phenomenal circumstances into
useful advertisements for his show, a very large number of
persons, ourselves included, suspected that the disappear-
ance of Donaldson was intentional,and that,in due time after
the excitement had abated, he would return with some mar-
velous yarn, eminently attractive to the curious and gulli-
ble. The recent discovery of the body of Grimwood on the
shore of the lake leaves no question, however, but that the
darfng aeronaut is actually lost,and that at last,after surviving
voyages in paper balloons, and in balloons filled with hot
air, after indulging in his taste for blood-curdling gymnas-
tics on the trapeze while above the clouds, ad #bitum, he at
length has fallen a victim to the dangers which he had
grown to despise.

In a certain sense, Mr. Donaldson’s death is a loss to Sci-
ence; for although his proclivities tended more toward the
sensational, and his achievements were accomplished more
by sheer rashness and pluck than through any desire for
scientific investigation, still' he possessed many qualities
which eminently fitted him to be a pioneer in a branch of
knowledge regarding which so much remains to be practi-
cally discovered. He had considerableinventive ability, and
courage enough to attempt tasks before which the majority
of men would shrink; and these qualities, coupled with an
extended experience, gave fair promise that in the future
his efforts might result in useful data toward the solution of
the problem of aerial navigation.

Py
*

DECISIONS OF THE COURTS.
United States Circuit Court.-==Northern Distrietof
New York

PATENTBARRELHEAD LININGS.—GEORGE A. REED ¥8. LOUIS REED AND
GEORGE FOLTS.
[Inequity.—Before Wallace J.—October, 1874.]

The claim of letters patent for an ‘‘Improvement In Head Linings for
Barrels,’’ granted to George A. Reed, May 11, 1873, namely: ‘‘ Asa new
article of manufacture, barrel head linin, slprepared n the mannerspecified,
when bundled as shown and described *’'—i{s invalid.

As both head linings and hoops had been made by machinery, and were
articles of trade, and as hoops had also been crimped by machinery, the pa-
tentee merely produced an article which was the result of more mechanical
skill and care in i1ts manufacture than that previously sold and used; put
this result did not involve the faculty of invention.

Although the crim&)led machine-made head linjngs are an improvement
upon the article nsed priar to their introduction, and, as such, have secured

© 1875 SCIENTIFIC AMERICAN, INC.

the approval of the trade and become a valuable comm odity of manufacture
and sale, the iImprovement 18 not the proper subject of a patent.

The sole merit of bundling the head linings is that it renders the com-
modity more attractive to purchasers, and more convenient for che pur-
poses of sale. There is nothing in this result that is patentable.

[Jame: A. Allen, for complainant.

Johkn Van Voorhis, for defendants.]

NEW BOOKS AND PUBLICATIONS,.

MANUAL OF QUALITATIVE CHEMICAL ANALYSIS. By C. Remigius:
Fresenius, Director of the Chemical Laboratory at Wiesbaden,.
and Professor of Chemistry, Natural Philosophy, and Tech-
nology at the Wiesbaden Agricultural Institute. Translated
into the New System and Edited by Samuel W. Johnson, M.A.,
Professor of Theoretical and Agricultural Chemistry in the
Sheffield Scientific School of Yale College, New Haven, Conn..
Price $450. New York city: John Wiley & Son, 15 Astor Place.

This book fills a place in our scientific literature that has for some time
been vacant. Nearly all our manuals of analytical science have long been
antiquated ; and although several small treatises have been issued, in which
the latest results of contemporary research have been recognized and the
new nomenclature has been employed, the authoritative text book of Dr.
Fresenius, to whom, more than to any other master, the progress of this
sclence to its present nearly absolute perfection is due, was in danger of be-
coming obsolete. Professor Johnson deserves the thanks of the scientific
world for the labor and care he has given to the publication of this Important
work, which now receives as it were a new life. No book on the subject
which we have yet seen approaches this in perspicuity and excellence of
method. Itdeals witheachsubject in a strictly scientific manner, accom-
panying the student from test to test,and noting down the results and the
inferences therefrom with a certainty that amounts to demonstration. We
commend it to all students of chemistry, not only for its accuracyand con-
pleteness, but for the inductive reasoning employed throughout, whickh is
the very foundation of all scientific investigation.

THE -PRIMER OF POLITICAL ECONOMY, in Sixteen Definitions and
Forty Propositions. By A. B. Mason and John J. Lalor. Price
75 cents. Chicago, Ill.: Jansen, McClurg, & Co.

Although the aut'iors of this excellent treatise are careful to assert that i
18 only a primer. we are bound to state that the most elementary truths con-
tained in it are little known to many who claim to be well versed in the
science, and especially to have some panacea for the widespread poverty and
distress which has reigned in our manufacturing interests for nearly two.
years. The writers have no fear in placing before the world many unpala-
table facts, and in deducing from them a policy which will restore prosperity
to our trades. Every ignorant person 1n the country is now talking tariff and
currency ; and a little common -sense, as embodied in these incontrovertible:
propositions, {8 especiaily welcome at the present time.

NoTES ON BUILDING CONSTRUCTION, Arranged to Meet the Re-
quirements of the Syllabus of the Science and Art Department
of the Committee of Council on Education, South Kensington,
Epgland. PartI, First Stage or Elementary Course. Londonb,
Oxford, and Cambridge, England : Riviogtons. Philadelphia,
Pa.: J. B. Lippincott & Co., 717 & 719 Market street.

The author of this work (who modestly conceals his name) states that
these notes are compiled for the use of students of build{ng science; but the
book isreally a valuable text book on the art of practical architecture, treat-
ing the subject with thoroughness, and leaving nothing unsaid that could
inform the pupil as to the best possible practice. It is well arranged and
edited.

UtiLity Oo¥ THE SLIDE RULE, a Treatise on Instrumental Arith-
metic. By Arnold Jillson. New York city : A. J. Bicknell & Co.,
27 Warren street.

The use of ready reckoners saves an immense amount of labor in all trades;
and by far the most compendious reckoner i{s the engineer’s slide rule. A
little slip of wood with brass mountling, easily carried in the pocket, it gives
a means for effectingall kinds of mensuration of surfacesand solids, gaging,
weighing metals and other materials, calculating powers of engines and
capacities of appliances for transmission of force, and even for reckoning
compound interest. Mr. Jillson has written a valuable little book, which
fully describes all the uses of thisinstrument; and he has, moreover, applied
the slide rule to many novel purpo ses, especially in the textile manufactures
‘We commend this pocket volume to a'l our readers.

A SUMMER IN NORWAY, with Notes on the Industries, Habits, and
Customs of the People, etc. By John Dean Caton, LL.D., Ex-
Chief Justice of the Supreme Court of the State of Illinois.
Price $2.50. To be had of all booksellers. Chicago, Ill.: Jansen,
McClurg, & Co.

This book is a readable account of a holiday spent in a country which is,
in many respects, one of the most interesting in the world. It is generally
well written, and the author appears to be observant and accurate; and no
doubt the slight touches of egotism with which the volume abounds are
almost inseparable from a book of travels, whichis nearlysure to be more or
less of a personal history.

DESIGNS FOR MONUMENTS. By W. B. Franke, Architect.
York city : A. J. Bicknell & Co., 27 Warren street.

This book contains forty folio plates, showing over one hundred designs
for cemetery iconuments in all forms and styles. Many of the ideas embo-
died in the drawings are strikingly original and in good taste; whilethe
variety exhibited enables any one to find a memorial suited to his purpose
and his means. The detailsare allfully elaborated, making the plates serve
as working drawings. It is a handsome volume, and does credit to the pub-
lishers.

CATALOGUE OF RAILWAY, MACHINISTS’, AND MANUFACTURERS’
SuppLIES. By H. A. Rogers. New York city : H. A. Rogers, 19
John street.

This {8 a very handsome volume of 272 pages, on which isrepresented nearly
everyarticle that can possibly be necded in an engine or machine shop The
engravings are admirably executed ; and the book, although but a tradc cata
logue, gives much valuable inforrnation as to many branches of the mechan
ical arts.

THE WATCHMAKER, JEWELER, AND SILVERSMITH. & Monthly Jour-
nal devoted to the Interests of Watchmakers, Jewelers, Silver-
smiths, Opticians, and Kindred Trades. Subscription, $1.25 (gold)
a year. London, England: 8 Cross street, Hatton Garden.

A readable, well arranged periodical containing much varied information
on the trades to which it is specially addressed.

LASALLE'S POCKET MAP OF THE COMSTOCK LODE. Mounted in
Pocket Book Form. Price $2.50. San Francisco, Cal.: Le Count
Brothers, 417 Montgomery street. New York city : F. F. Taylor,
16 Broad street.

A neatly executed map of the remarkable district of Washoe, Nevada, in
which the intricacy of the mines and their immense capacity are forcibly
shown. Some valuable explanatory statistics are added to the volume.

New

THE SILVER AND LEAD DISCOVERIES IN NEWBURYPORT, MASS., AND
1TS VICINITY. With a Map. By Charles J. Brockway. Price
50 cents. Boston, Mass.:. A. Williams & Co., 283 Washington
street.

This 18 aa historical account of the Massachusetts silver, gold, and lead
ores, of Which weheardso much a few months since. There does not, at
present, seem to be great probability of Mr. Brockway’s estimates o
wealth being realized.

THE WoOL CARDER’S VADE MECUM, a Handbook of the Woolen
Industry. By W. C. Bramwell. Terre Haute, Ind.: Express
Printing Company.

An excellent practical treatise, containing much valuable information and
some useful tables.

PURCELL'S RAILROAD PGCKET BOOK.
Ky.: Saxton Publishing Company.

A set of well compiled distance tables.

Price 25 cents. Louisville
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Recent Dmevican wnd Loveign Latents.

Improved Sulky Harrow.

Daniel F. Shaw, Hamilton, Mo.—This improved harrow may be
readily adjusted to make a wide or a narrow cut, and to work as a
diamond harrow or as a double-A harrow. It may also be readily
raised from the ground to clear it of weeds, grass, stubble, etc., and
for convenience in passing from place to place

Improved Machine for Making Barrel Heads.

William W.Trevor, Lockport, N. Y., assignor to himself and Fran-
cis N. Trevor, same place.—This invention relates to machinery for
circling barrel heads by revolving clamps and a circular saw, the
clamps being contrived to move the pieces to be sawn up to the
saw, and turn them around one revolution, and then move away at
the same time that they open to discharge the finished head; and it
consists of the apparatus for gearing the shaft of the clamps with
the saw arbor to turn it thereby ; also the apparatus for closing and
opening the clamps; also mechanism for starting, stopping, and
allowing the clamps to rest for changing the work; and alo
mechanism for causing the clamps to turn a little more than a revo-
lution at each operation in combination with an automatic stop, to
insure the cutting of the complete circle.

Improved Tower Clock.

Charles Fasoldt, Albany, N. Y.—The invention consists mainly in
the separation of the hand-moving mechanism and its actuating
power from that of the clock train, and its connection with an un-
locking wheel of the main arbor by an intermittingly operated plan-
etary motion device, actuated at certain intervals by the hand driv-
ing weight, that transmits also motion to the hands on any suitable
number of dials above or below the clock.

Improved Galvanic Battery.

Jerome Kidder, New York city.—This invention relat-s to an im-
proved galvanic battery, with a series of cells in which the fluid is
quickly and easily distributed to and emptied from all the cells, and
also the action of thesame on the elements in aninstant icterrupted
and established, the same beiog guided reliably and securely to their
proper positions in the cells. The invention also relates to a battery
casing with a number of longitudinal and lateral partitions forming
the cells and with outer higher walls. A longitudinal end reservoir,
with horizontal gutter flange and corner spout, assists the filling
and emptying of the cellg, while a detachable top guide frame with
corresponding subdivisions guides the vertically moving elements,
applied to a common supporting plate to their respective cells.

Improved Fishing and Similar Floats,

William T. Quinn, Paterson, N. J., assignor of two thirds his right
to Will Hague and John Hague, same place.—This is a float con-
trived to rum deep in the water, and have considerable side draft.
There is a rod along one side, to which a cord for drawing the float
is attached by a ring, so that it will shift from end to end of the rod
freely, according to which end of the float the draft is to be applied.
This enables the float to be run out readily from the shore, ard then
be drawn forward and backward at the limit of the line, as a means
of carrying fishing lines or running out the float to persons in dis-
tress, or to operate a decoy duck.

Improved Ice Velocipede.

Charles M. Day, Elizabeth, N. J.—This invention consists of a
screw propeller, combined with a chair or other conveyance for
running on the ice, and so arranged that the edges of the vanes or
blades run in contact with the ice to impel the carriage, the screw
being turned by foot, hand, steam, or other power. Springs sup-
port the weight of the carriage,so that the same does not eome upon
the propeller blades.

Improved Cultivator.

William Weaver, Greenwich, N.Y.—The frame is diamond-shaped,
with its obtuse angle cut off. The point of draft attachment may
be adjusted higher or lower, as may be required. By suitable
arrangements, in digging potatoes, the forward plow will open the
hill, hoes will turn the soil over, leaving the potatoes upon the top
of the ground, and the rear plow, running a little deeper than the
forward plow, will raise any potatoes that may be left by said plow.
The hoes may be adjusted wider apart or closer together, according
to the distance apart of the rows to be operated upon.

Improved Water Wheel.

Harvey W. Hawley, Walton, N. Y.—This water wheel may be used
either in horizontal or vertical position, utilizing nearly the whole
head of water, and allowing the adjustment of the buckets to differ-
ent angles to the wheel, if desired. The invention consists of a
water wheel with central web and solid or detachable buckets ex-
tending to equal distance and suitable angles therefrom.

Improved Sheet Iron Barrel.

Charles M. Wyvell, Scottsville, N. Y.—This barrell is formed in
two parts, having their adjacent edges notched to each other, and
secured by the hoops and locking strips. With this construction,
the barrel, when empty, can be readily taken apart and nested for
storage or transportation, and can be put together when required
for use.

Improved Filter.

Henry F. Scherr, St. Louis, Mo.—This invention consists of a filter,
composed of a lower reservoir for the filtered water, an upper recep-
tacle with the filtering tube for receiving the water to be filtered,
and of an intermediate filtering pan atcached to the filtering tube to
compel the water to pass first in down, and then in upward, direc-
tion through the filtering material.

Improved Anvil.

Edwin Hodgdon, Springdale, Me., assignor to himself and Ansel
J. Cheney, same place.—This invention consists in a rotary swage or
anvil having a number of working faces, which is supported and
seated upon a recessed block having its top portions properly con-
formed to said anvil in shape. To enable the anvil to be raised from
the base blouk, and rotated for the purpose of changing the working
face, it is pivoted to and between parallel vertically movable bars.

Improved Document Envelope,

John Pritchard, Maysville, Mo.—This in vention consists of an inte-
rior fold, open at the sides and closed at the ends, that is applied to
an outer inclosing wrapper by being firmly attached at one side and
connected by an adjustable band at the other side. It expandsand
contracts with the thickness of the papers.

Improved Bee Hive.

Hiram Penoyer, Anna, Tl.—Two separate and detachable frame
sections are hung into the central chamber from top frames, a suf-
ficient space being provided between the sections for the passage of
the air. Each section may be taken out separately, and therebythe
swarming of the bees prevented by replacing the full section with
an empty one.

Improved Fire Escape.

Andrew J. Culbertson, San Andreas, Cal.— By pulling upon a cord,
a lever is operated to push the device from its seat above the win-
dow ar.d allow it to drop down to the window sill, where it will be
stopped by a ratchet wheel and pawl, and held until the person or
persons to descend have taken their places upon the platform. The
pawl is then turned back from the ratchet wheel and the deviceis
allowed to descend, the rapidity of descent being regulated and
controlled by a brake and hand screw.

Improved Bench Plane.

Charles Bridges, Lowell, Mass.—Devices are provided whereby a
vplane iron is instantly placed in the stock and guided exactly into its
place, being also readily adjusted to any thickness of shavings by
the screw bolt. The cutter edge can be squared to the throat or
face of the plane by moving a screw slightly to the right or left in
the recess of the partition, which is made wide enough for this pur-
pose. The arm piece attached to the handle is adjusted in such a
manner that, when the handle is slid forward on the plane stock, the
wedge pieces and bottom ribs bind rigidly on the ends of the arm
piece, define the position of the handle, and seat the rear part of the
handle exactly on the circular rear partition of the stock. The
thumb piece of the lengthened screw bolt is then turned up, and
thereby the handle securely locked to the plane iron and stock, so
that no detaching during use is possible. The invention is an im-
provement or device of the same inventor, patented December
8, 1874.

Improeved Furnace Grate.

Samuel J. La Rue, Russell, Mo.—By vibrating a lever a shaft is
rocked, and the grate bars are made to receive a swinging and
slightly upward motion, which has the effect of clearing the coal or
other fuel from ashes, and renovating the fire. Air cells in the tops
of all the grate bars allow the air to circulate over the bars trans-
versely and increase the combustion.

Improved Cutter Head.

Simon P. Randolph, Tehama, Cal.—This is an improved matching
cutter for rabbeting machines, by which work may be accom-
plished without requiring frequent sharpening for keeping the
grooves and tongues in proper size. The knives, which make a clean
cut without splintering the edge, are curved at the forward end,and
made With two lips, fur cutting the groove part of the matching
boards. The forward curve of the cutter causes the cutting edge to
strike the wood square and avoid scraping.

Improved Wash Bowl.

Henry M. Weaver, Mansfield, Ohio.—This is a detachable valve
plug, which is fitted into the waste pipe, and provided with sieves
attached to its stem, to be raised by a fulcrumed lever and connect-
ing rod from the side of the bowl for emptying the same.

Improved Farm Gate.,

Amos Callahan, Maryville, Tenn.—This invention consists in com-
bining adjustable diagonal bars with a grate for the purpose of sup-
porting its front end, and thus preventing or taking up sag, or
adapting it to pass over an inclined or uneven surface.

Improved Bias Gage.

John A. Hamilton, Chippewa Falls, Wis.—This is a marking and
cutting rule, to which is attached another rule or gage parallel to
it, so as to be shifted, and having one end beveled, so that, when
placed parallel with the edge of the goods to be cut into bias strips,
it will gage the principal rule to the proper bias for cutting the
cloth. The width of the strips is gaged by the distance of one rule
from another.

Improved Brake Shoe.

William Robinson, Jr., Wilmington, Del., assignor to himself and
Samuel Harris, same place.—The brake shoe is provided with a
rece:s at the upper end, and with a slot at the lower end, which
serve to connect the interchangeable and detachable sole part by a
top hook, locking into recess, and by a perforated lug passing
through the lower slot. The ear is firmly secured to the shoe by a
suitable key.

Improved Oiler.

George F. Dutton, Farmington Falls, Me., assignor to Eliza C. Dut-~
ton, of same place.—This is an oiler having a chamber above the
reservoir, in which is a glass tube which screws into the opening at
the top of the reservoir, and which forms a tightly packed joint at
the top of the chamber. The chamber is rigidly attached to the dis-
charge nozzle, and is screwed on to the collar of the reservoir.

Improved Road Scraper.

Jacob W. Wilson, Summerford, assignor to himself and Addison
Shanklin, London, Ohio.—This invention relates to that class of
rotary road scrapers in which the scraper box and the handles are
connected and disconnected for revolving the scraper by manipu-
lating the handles. The latter are attached to the draft yoke eccen-
trically to the connection of the yoke with the scraper,in such man-
ner that the scraper is detached by swinging the handles upward,
and connected by swinging them downward. The invention con-
sists of a guard hook, in combination with the connecting devices,
to prevent disconnection by the downward movement of the han-
dles.

Improved Marking Board for Pin Pools.

George H. Decker, Belleville, N. J.—This relates to such an im-
provement in marking boards for pin pool that the numbered balls
may be taken out without the annoyance of dropping the same on
opening the slide gates or hinged capsat presentin use. The inven-
tion consists in recessing the marking board for the round or osher-
wise shaped plugs that contain the balls securely in concave re-
cesses.

Improved Car Coupling.

John A. Acton, Jackson C. H., Ohio.—The invention consists of a
drawhead with a crooked pin bar, that swings in a longitudinal top
slot of the same, and is keyed at the rear end to a lateral shaft with
ratchet wheel and pawl, and provided at tae front end with the piv-
oted coupling pin. The release of the pin-controlling ratchet, either
from the sides or top of the car, drops the pin through the link,
which completes the coupling operation.

Improved Compound for Flavoring and Preserving
Tobacco.

George E. Sterry, New York city.—This is an improved compound
for sweetening, flavoring, and preserving tobacco, formed of pow-
dered salt and licorice root.

Improved Hot Air Furnace.

Thomas Langstrath, Germantown, Phila., Pa.—The smoke pipe
leads out of the top of the combustion chamber into a horizontal
pipe, going through the furnace from front torear, and on the latter
side receiving a dust pipe, leading up from the ash pit, to carry off
the dust when the ashes are shaken down At the front of the hori-
zontal pipe is a damper, to be opened to let in air to eheck the draft
without opening the furnace door and letting cold air in directly on
the hot plates.

Apparatus for Separating Gold from Sand, etc.

Thomas W. Irvin, Eureka, Cal., assignor of one half his right to
Alex. Gilmore, A. Dolan, E. Brown, and Maurice F. Moloney.—This
invention consists of suitable apparatus for drying and separating
the sand, and conveying the same by an elevator to a system of con-
nected channels and conductors, in which the heavier gold particles
are separated from the sand by the current of an exhausting fan,
and the current of air and its force is changed and regulated by ad-
justable valves, while additional chambers or receptacles collect the
finer mixture of gold dust and sand for transmission to the amalga-
mator.

improved Toy.

George F. Merse, New York city, assignor to himself and Joseph
F. Tobin. of same plaee.—This isa recessed ball, mounted with a
bell forming a part of the spherical shape of the same, and sounded
by a spring clapper or other device within.
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Improved Revolving Horse Rake.

John H. Randolph, Jr., of Bayou Goula, La.—This is an improved
sulky rake, designed especially for pulling pea vines for hay, and
leaving them in bunches to dry. By the provision of detachable
stop blocks any pitch of the rake teeth may be given, and the stops
can also be thickened to the required point by applying one or more
additional pieces thereto. There are also improved devices for
holding and tipping the rake head.

Improved Apple Corer and Slicer.

Charles E. Kimball, New York city.—The invention consists of
quartering blades radiating from a common center, in which is a
revolving shaft carryirg a couple of bow-shaped knives, which,
being turned after the quartering blades have been pressed into the
apple, will cut out the core,after which the quartering blades, being
driven down through the apple, will finally separate the cored quar-
ters.

Improved Boiling Pot.

W. H. Hennaman, and W. F. Shaw, Jr.,19 S. Chester street, Bal-
timore, Md.—The invention consists in a sectional boiler having
opposite flange grooves, sliding plate, and a cover hinged to the top
of a vertical partition.

1mproved Warming Apparatus.

John F. Reilly, Washington, D. C.—The invention consists in an
overflow pipe and a longitudinal steam pipe between cover and pan,
together with a steam coil extending under the warming plate and
provided with discharge outlets.

Improved Crank Motion.

Charles E. Whipple, North Charlestown, N. H.—This invention
consists of a connecting rod connecled to the ocrank pin by a slotted
hole, and extended beyond it and connected to another crank, which
is pivoted eccentrically to the axis of an idle wheel, on which it is
mounted, and is carried around with the connecting rod. By this
arrangement, when the main crank pin is on the centers the con-
necting rod ceases to pull or push on it on account of the slot, but
continues to pull or push on the auxiliary crank, which, not beirg
on the center, carries the rod laterally against the main crank pin,
and thus carries it past the center.

Improved Hook Bale Tie.

William Greet, Mooresville, Ala.—One end of the ball band is
passedinto a hole on a separate locking piece,back through another
aperture, and then is doubled over. The other end is bent to form
a loop, pushes through a hole in the locking piece,and is secured by
a pivoted hook on the latter.

Improved Earth Auger.

Joseph E. Hall, Paxton, Ill.—The door is attached by points at the
lower end and the stud screws at the upper end of the edges, engag-
ing with the sockets and notches respectively,in the barrel, the
edges being fitted inside of the edges of the barrel, and fastened by
a screw. Thelip is hinged to the under side of the bottom of the
barrelin the clearance, where it does not obstruct the turning of
the auger, and it is contrived to drop down on the bit when the
auger is raised, and convert the auger into a sand bucket by closing
the throat. The bit is attached by a dovetail-shaped shank on it,
and a corresponding socket in the auger bottom, for readily de-
taching it.

1mproved Miter Box.

Peter Johnson, Wauconda, and Nicholas H. Johnson, Blackberry,
I11.—The table is supported on pivoted base arms that may be folded
to the under side of the table after use. A sliding soring-cushioned
sleeve supports, on branch arms with end sleeves sliding on pillars
of a revolving base plate, a saw guide frame, which extends down-
ward below the supporting disk, and carries in forked guide ends
the saw for cutting the miter.

Improved Tyre Tightener.

Henry A. R. Horton and Amos P. Hayes, McKinney, Tex., as-
signors of one half their right to John H. Owen.—The jointis com-
posed of two nuts connected together by a bolt with right and left
threads. In the center of the boltthere is an enlarged place of octa-
gon shape. The bolt, when screwed entirely up, enters into holes
made in the ends of the fellies. In one end of the tyre a tongue is
cut, and in the other end there is a slot into which this tongue fits.
The miter joint, formed by tongue and slot, is intended to prevent
the ends of the tyre from springing apart laterally. The joint is
covered underneath by a clip made 8o as to fit up to the edgesof the
tyre. The ends of the fellies are cut into blunt wedge shape, and
covered by thimbles, and the nuts are so shaped that the thimbles
fit into them exactly.

Improved Clothes Wringer.

William T. Bunnell and Anson G. Ronan, Ottawa, Can., said Ro-
nan assignor to said Bunnell.—When a handle roller is forced down,
spring cams bear upon friction rolls and force the upper rubber
roller downward in contact with the lower rubber roller, and in
doing that the crabs in which the lower roll revolves are made to
clasp the tub or vessel, while the handle roller serves as a guide to
conduct the clothes between the rollers.

Improved Milk Cooler.

Owel H. Willard, Randolph, N. Y.—The invention consists of milk
pans and vats constructed with bottoms with diagonal pitch or in-
clination toward the lowest corner, at which the tightly-sealing
milk outlet is arranged, that may be readily detached for allowing
the separation of pan and vat for cleaning purposes.

Improved Cistern Cover.

Sebastian Haffter, Highland, Ill.—The invention consists of a
flanged cast iron well cover, provided with supporting standards
for the pump stock or pump chain tube, a hinged lid, and filtering
basket below the lid. The cover admits ready access to the cistern
for repairs, and allows the taking out of the pump stock or casing
without removing the well cover.

Improved Metallic Truss Bridge.

James Valleley, C:nton, Ohio.—The stay or brace pieces are
formed of a wrought metal plate having its end portions in differ-
ent but parallel planes,and joined by a middle portion, which is
inclined at about an angle of forty-five degrees thereto. The said
end portions constitute what may be termed the feet of the braces,
and are perforated to receive the bolts by which they are secured
in the arch. One footis bolted to the upper and the other to the
under plate of the chord, the length of the inclined middle part de-
termining the distance between the plates.

Improved Clothes Pin ,

Uriah D. Mihills, Fond Du Lac, Wis.—The notch of a block is
passed over the clothes line, and a key is forced down, clamping the
line between its edge and the side of the notch in the block.

Improved Gang Plow,

Eugene P. Pulliam, Palmyra, Mo.—This invention includes simple
devices which enable the altitude of all the beams L0 be simulta-
neously regulated.

Improved Shoe Fastener.

George P. Reeves, Helena, Montana Ter., assignor to himself and
Charles Rumley, of same place.—This consists of a lacer applied by
prongs to the leather or other material, and provided with a central
concavity and surrounding ridge, open toward a hook-shaped part,
which is turned back far enough to prevent the catching of the
dress or other objects thereon.
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Pure Water.

From the days of the old Romans down to the present
time, political economists have sought for an abundant
supply of pure water as the first great need of any great
city. The question, today, when railroads and manufac-
tures concentrate humanity at so many points, is of more
importance than when settlements were made merely
where nature has provided a full supply of the true wa-
ter of life. Our great citiesare all seeking an additional
water supply, and in many the water now received is ex-
pensive and unsatisfactory in quality from the immense
waste and sad deterioration consequent on a faulty sys-
tem of piping. Many different materials have been used
for the conveyance of water long distances. The old Ro:
man aqueductsbrought water of only the purity of ordi-
nary streams, open to sun, air, dust, andlike minor evils,
a style not feasible in this day or country. The first
American aqueduct of which we have cognizance, that at
Portsmouth, N. H., in operation in 1790, brought water
through heavy pine logs, and so continued up to a year or
two since. Lead has proved dangerous for piping, and
lined with tin has been found enormously expensive for a
doubtful result; while plain cast and wrought iron rust
and corrode; iron lined with cement, glass or porcelain,
has been found impracticable, on account of a lack of
elasticity ; and galvanized iron, which it was hoped would
solve the problem, has been found seriously affected by
the various salts and alkalis held in solution by the water
conveyed therein.

Again, the dependence of a city or large town on a sin-
gle main of greatsize has been a cause of disasterfrom
any defect therein, and the future water supply will be
doubtless through a number of smaller mains, each inde-
pendent of the other, thereby precluding any possibility
of a general failure. The National Tube Works Company
of Boston, Mass., and McKeesport, Penn., seem to have
solved the problem as to a perfect pipe, furnishing a
seamless lap-welded wrought- iron pipe, of from one half
to fourteen inches diameter, coated inside and out with
anindestructible elastic enamel, and capable of withstand-
ing a pressure of 1,000 pounds to the square inch. The
coating resists allknown corrosives, and is elastic enough
for all working purposes, while all the connections are
made by a sleeve joint that prevents any leakage.—Bos-
ton Daily Globe.

Buginess and Lersonan,

The Charge for Insertion under thig head i¢ $1 a Line.

Hoadley Portable Engines. R. H. Allen & Co.,
New York,Sole Agents of this best of all patterss.

Hotchkiss Air Spring Forge Hammer, best 1u the
market. Prices low. D. Frishie & Co.. New Haven. Ct.

Owners of Steam Engines—We guarantee 25 per
cent extra power or anequal saving in fuel, by applying
the Ransom Syphon Condenser. T. Sauilt, Consulting
Engineer, General Agent, New Haven, Conn.

Hotchkiss & Ball, West Meriden, Conn., Foun-
drymen and Workers of Sheet Metal. Will manufacture
onroyalty Patented articles of merit in theirline. Small
Gray Iron Castings made to order.

Advertising Agencies.—* It is a fact that all those
persons doing a business which requires extensive adver-
tising, and who from the mode of conducting it are able
to arrive at a close approximation of the results produced
by each separate investment in this way, are universal in
the opinion that better contracts can be secured through
a well-established Advertising Agency like that of Geo.
P. Rowell & Co., New York, than can.be obtained from
publishers direct, no matter how familiar with rates and
papers the advertiser may be. It stands to reason that an
agency, controlling patronage to the extent of from fifty
t> one hundred thousand dollars per month, should be
able to secure favors which would not be accorded to any
mere individual, even if we omit entirely the benefits
which they must derive from their extensive experi-
ence.’’—[Exchange.]

Big pay, with little money—American Saw File
Guide. New Tool. All mechanics usethem. Manufac-
tured by E. Roth & Bro.,New Oxford, Pa. Circular free.

A young man wants a situation—Good refer-
ences. Address E. C. Fenn, Ware, Mass.

Scroll Sawyers—If you want good Jig Saw Blades,
get them made by A. Coats,108 Hester St., New York.

Second Hand Steam Engine, 350 horse power—a
first class article—for sale by Wauts, Campbell & Co.,
Newark, N.J.

Moulder Wanted—Must be fully competent to
take charge of Foundry for general machinery castings—
mostly engine and mill work. References required.
Apply to P. O. Box 89, Galt, Ontario, Canada.

Makers of machines for splitting fire-wood, send
circular and price to Hoopes Bro. & Darlington, West
Chester, Pa.

Water, Gas, and Steam Goods—New Catalogue
packed with first order of goods, or mailed on receipt of
eight stamps. Bailey, Farrell & Co., Pittsburgh, Pa.

Price only $3.50.—The Tom Thumb Electric
Telegraph A compact working Telegraph Apparatus,
for sending messages, making magnets the electric light,
giving alarms, and various other purposes. Can be putin
operation by any lad. Includes battery, key, and wires.
Neatly packed and sent to all parts of the world on recelpt
of price. F. C. Beach & Co., 246 Canal St., New York

Bolt Headers (both power and foot) and Power
Hammers a specialty. Forsaith & Co., Manchester,N.H.

See N.F.Burnham’s Turbine Water Wheel ad-
vertisement, next weexk,on page 141,

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

$17 Foot Lathes. Geo. F. Shedd, Waltham, Ms.

Scale in Boilers Removed—No pay till the work
1s done. Send for 84 page pamphlet. George W. Lord,
Philadelphia, Pa.

1,2, & 3 H.P. Engines. Geo.F.Shedd,Waltham, Ms.

For Sale—Large lot second hand Machinists’
Tools, cheap. Send for list. I H. Shearman, 45 Cort-

andt Street, New York.

For Tri-nitroglycerin, Mica Blasting Powder,
Frictional Electric Batteries, Electric Fuses, Exploders.
Gutta Percha (nsulated Leading Wires, etc., etc., etc.,
result of seven years’ experience at Hoosac Tunnel,
address Geo. M. Mowbray, North Adams, Mass.

For best Bolt Cutter, at greatly reduced prices,
address H. B. Brown & Co., New Haven Conn.

“Lehigh”—For informationabout Emery Wheels
&c.,address L. V. Emery Wheel Co., Weissport, Pa.

American Metaline Co., 61 Warren St., N.Y. City.
Smal Tools and Gear Wheels for Models. List
free. Goodnow & Wightman, 28 Cornhill, Boston, Mass.

Peck’s Patent Drop Press. S8till the best in use.
Address Milo Peck, New Haven Conn

Faught’s Patent Round Braided Belting—The
Best thing out—Manutactured only by C. W. Arny, 301 &
803 Cherry St., Philadelphia, Pa. 8endfor Circular,
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Three Second Hand Norns Locomotives, 16 tuns
each; 4 ft. 8% inches gauge, for saleby N. 0. & C. R. R
Co., New Orleans, La.

Genuine Concord Axles—Brown,Fisherville,N.H.
Temples and Oilcans. Draper, Hopedale, Masa.

For 13, 15, 16 and 18 inch Swing Engine Lathes,
address Star Tool Co., Providence, R. I.

Spinning Rings of a Superior Quality—Whitins-
ville Spinning Ring Co., Whitinsville, Mass.

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

For Solid Wrought-iron Beams, etc., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa. for
1ithograph, &c.

All Fruit-can Tools, Ferracute W k’s,Bridgton,N. J.

For Solid Emery Wheels and Machinery, send to
che Union Stone Co., Boston, Mass., for circular.

Hydraulic Presses and Jacks, new and second
nand. Lathes and Machinery for Polishing and Buffing
Metals. E Lyon 470 Grand Street New York.

Barry Capping Machine for Canning Establish-
ments. T. R. Balley & Vail, Lockport, N. Y. i

The “Scientific American” Office, New York, is
dtted with the Miniature Electric Telegraph. By touching
little buttons on the desks of the managers signals are sent
to persons in the various departments of the establish-
ment. Cheap and effective. Splendid for shops, offices,
dwellings, Works for any distance. Price $6, with good
Battery. F. C. Beach & Co., 246 Canal St., New York.
Makers. 8end for free i{llustratea Catalogue.

A.J. B.-can plates and dies
by the process ‘given on p. 75, vol. 28.—A. K. will
find that imitation pearls are described on p. 250,
vol. 30.—R. F. will find a recipe for liquid glue on
p. 250, vol. 30.—R. K. W. will find a description of
a good cheap telescope on p. 298, vol. 30.—F. J.will
find a recipe for a cement for millstones on p. 251,
vol. 31.—L. H. R. will find rules for proportioning
safety valves on p. 330, vol. 32.—S. H. D. will find a
rule for ascertaining the horse power of an en-
gine on p. 33, vol. 33.—B. J. F. will find rules for as-
certaining the required pressure of water in pipes
on pp. 73 to 19, Science Record for 1873.

(1) H. E. says: 1. I have tried the recipe
for indelible ink, and cannot dissolve the prussi-
ate of potash. I tried to dissolve it in benzine, to
mix it with printer’s ink ; but it will not dissolve.
I also tried alcohol: it would not mix with the
ink. What is the matter? A. What recipe do you
refer to? Yellow prussiate of potash is soluble in
water. 2. Isthere anything that will make print-
er’s ink indelible? A. Carbonaceous substances,
such as asphall, with proper solvents, have been
used for this purpose.

() F. A. asks: 1. By what process can I
make a good nickel solution for nickel plating?
A. Use a strong solution of the cyanide or double
sulphate of nickel and ammonia, obtained by dis-
solving the salts in hot water until the solvent is
nearly saturated. 2. What is the proper quantity
of cyanide of potassium? You mention14 ozs. to
1 gallon. Would it not make a very weak solu-
tion? A. Use water1 gallon, cyanide of potassi-
um 12 ozs., cyanide of silver 1} ozs.

(3) Y. P. agks: How long must I leave a
pistol cylinder ina gold solution, so that the coat-
ing will last a year? A. About 24 hours will give
a good deposit. It is not necessary to disturb it
until finished. 2. Will an old watch case do to
make the solution? A. Yes. A gold solution
made with a battery isa good one for the pur-
pose.

4) F. H. J. asks: 1. Would a 14 inches
achromatic object glass, of 30inchesfocus, and a
plano-convex lens, of 16 inch diameter and 1 inch
focus, answer in constructing a telescope as de-
scribed on p.7of vol. 380? A. The 134 inches ob-
jective is rather small for 30 inches focus. The
plano-convex lens of 34 inch diameter and 1 inch
focus for an eyepiece will not answer very well.
The eyepiece should consist of two lenses, both
plano-convex and with the flat side to the eye, one
of, say,1 inch focus near the eye, and one of 2
inches focus at the distance of 3 inches from the
first. 2. Which is the best for an eyepiece, a plano-
convex or a double convex lens? A. Plano-con-
vex lenses are better than biconvex. 3. How can
I'make a terrestrial eyepiece and a celestial eye-
piece ? A. A celestial eyepiece consists of one set,
that is, two suchlenses; a terrestrial eyepiece con-
sists of two such sets. A celestial eyepiece shows
inverted images. The additional pair of lenses in
the terrestrial eyeyiece reverts the inverted image
toitsnatural position. 4. Would theabove telescope,
if fitted properly, be powerful enough to see Ju-
piter’s moons and Saturn’s belts? A. If a good
one it may do to see the satellites of Jupiter, but
not Saturn’sbelts. 5. What work on the telescope
would you recommend, for an amateur without a
teacher? A. There are many books on the micro-
scope, bul few ornone on the telescope alone. In
some of the larger treatises on physics, such as
Silliman’s, Ganot’s, ete., you may obtain some spe-
cial information on various points.

(5) H. L. G. says: The following question
involvesthe principle of the hydrostatic paradox,
that the pressure of Huids is according to the hight
and surface pressed upon, and not according to
the quantity pressing. This is evident in case of
water; but does it hold also in the case of air
pressing upon itself under the same circumstances,
either with or without forcing? Of course it
would require a vacuum opposite to make the
test. A. Yes.

(6) 8. M. L. asks: What is the best mate-
rial for belts to which slats three quarters of an
inch in width are to be fastened, the belts to run
over rollers three and five inches in diameter, the
larger being the driving roller? A. Try a flat
chain.

1. What is compressed air? A. It is air, the vol-
ume of which has been considerably decreased by

pressure. 2. Is it as elastic as steam, or more so?
A. It is more elastic at low temperatures. 3. 1f
compressed air be confined, would it lose its elas-
ticity? A. No.

Would a wheel that would start itself on an axle
and keep on continually revolving, moved only by
an eccentric weight of its own, be considered per-
petual motion? A. Yes.

(7) L. W. says: I am coppering cast and
malleableiron by dippingin asolution of sulphate
of copper : but the copper does not attach itself as
permanently to the malleable iron as to the other.
Whatis the remedy? A. Clean the surface well
by dipping in dilute oil of vitriol, and scouring
with sand.

(8) D. B.T. says: I have long had a theory
that the absorption of air by water decreases its
cohesion to an extent unthought of by our best
scientists. Itisa well known fact that water ab-
sorbs about four per cent of air under one atmo-
sphere’s pressure, and that the absorption goes on
in thesame ratio with every increase of pressure.
It is easy to conceive of acondition of things when
the air under an enormous pressure would pene-
trate the intermolecular spaces of ihe water, to an
extent sufficient to dissociate its elements and
probably form a new combination and produce a
new gas. A. There is no doubt that the addition
of air to the water of a steam boiler, and even to
the steam itself, is effective in increasing pressure.
This was verified by Professor Rogers of Philadel-
phia, Pa., who even made it a matter for a patent,
and constructed an engine which illustrated the
difference of admitting and excluding air. But
that air,under great pressure, would be able to
penetrate the intermolecular space of the water,
80 as to dissociate its elements and form a new
combination or gas, is a totally unsupported hy-
pothesis ; and we fear that your drawings for a
generator and engine to work this gas, if it exists,
have been labor wasted.

(9) 8. A. R.asks: What is the best mate-
rialused for filling fireproof safes? A. Plaster of
Paris and alum, usually.

(10) C.H. M. says: Your correspondent I.
S.M. asks for a rule to find thesize of hole in which
a threadis to be cut, and at the same time gives
the following: Deduct from diameter of the screw
134 times the pitch. Is not the following rule more
accurate? As most of tbe threads used in this
country are cut on a 60° angle, by taking the cos-
ine of4 the angle, that is,0 8660, and multiplying it
by the pitch, then doubling the result, and deduct-
ing it from the diameter of the screw, you will
have the proper size for the hole. To illustrate the
above rule: Let pitch be 0107, diameter of the
screw 17; then 0'17X0°8660X2=01732 ; 17 —0-1732=
0-8268. By I.S. M.s rule: 1—0-15="8500, giving a
difference in size of hole of 00232. A. Belcw are
therules for proportioning the American standard
screw, which is flattened at top and bottom. D=
outside diameter of screw. d=diameter of hole
in the nut. p=pitch of screw. 7=number of
threads per inch. (All dimensions in inches.) p=

| — O

16D+10 2909 =1, 4=D-1209xp=D—

1664 P
1:299 .
et If the thread is not flattened at top and
bottom,d=D —1"732Xp. For a screw, not flattened
at top and bottom, with any angle, a,of thread, d

a
=D —cotar.1gern;~2 Xp.

(11) W. F. R. asks: Which will last long-
est in an upright boiler, cast or wrought iron
grates? A. Castiron, generally.

(12) E P. says: In an ‘article entitled
¢ Work for Arctic Explorers,” you make the fol-
lowing statement: ¢ In longitude 112° W. of
Greenwich, the explorers will have arrived be-
tween the north pole and the magnetic pole.” I
do not understand how this can agree with a pre-
vious statement: ¢ When 40° E. of Greenwich is
reached, the north pole will lie between the ex-
plorers and the magnetic pole.” Has the magnetic
pole magnitude, or was there a mistake in print-
ing one of the above mentioned numbers? A.
The magnetic pole in question has very considera-
ble magnitude: it covers an area of many square
miles. This, however, is not the sole cause of the
paradoxical compass bearings mentioned in our
article. You are doubtless aware that there is an-
other northmagnetic pole on the Siberian side of
the geographical pole ; and the lines of magnetic
direction are still further compiicated by magnet-
ic conditions which have not yet been fully made
out. The statements of our article on this point
were founded as stated therein on the compass di-
rections laid down on a provisional map construc-
ted, for the expedition lately sailed, by the hydro-
grapher of the British Admiralty, showing the
magnetic conditions which may be expected in all
unexplored polar regions if the distribution of ter-
restrial magnetiem based on the knowledge ac-
quired up to the present time, and elaborated by
Gauss, Sabine, and others, turns out to be correct.
If the compass bearingsof any puint could be pre-
dicted from its geographical position, or its posi-
tion from its compass bearing from a known point
such a map would be unnecessary, and the difficul-
ties of arctic exploration would be greatly les-
sened ; they are seriously complicated when the
voyager has to rely so largely on the guidance of
an instrument, the behavior of which he is unable
to predict with any certainty. The provisional
maps supplied to the British expedition will doubt-
less prove of great assistance, though they lay
down merely whatis probable.

(13) F. R. B. says: I have an achromatic
microscope, powers from 20 to 100 diameters. I
would like to construct with it an astronomical
telescope. What sized object glass would it require,
and of what focus? Should it be achromatic? A.
Object glasses for astronomical telescopes must
be achromatic, and may be had of all sizes and fo-
cal ength, varying from 2:¢ to 3 inches in diame-
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ter and 3 or 4 feet focus to those of 27 inches di-
ameter and 30, 40, or more feet focus.

(14) G. W. P. says: 1. I require from a
magnetic engine as much power as a man would
exert by opening and closing his thump and fore-
finger 60 times a minute. Can I get this much
from two Léclanché cells? A. Yes. 2. How many,
and what sized, magnets should I use? A. Make
your magnets so that the weight of the wire and
the iron are equal, and determine the size by ex-
periment. Two magnets are sufficient. 3. Can I
gain more power by using more battery, or by less
battery and more magnets? A. Make the cores
thin and the poles thicker and use more battery.

(15) A. 8. agks: Can a lamp wick be lit by
electricity? A. Not unless surrounded with
gas.

(16) L. J. S.says: D. L. B. asks if a solid
bar of steel or iron would sink in the ocean in the
deepest part, or float when the amount of water
displaced equaled in weight the bar of iron. I
wish to say that the weight of a body, specific or
otherwise, depends on its density. As water is
only slightly compressible, how could it be made
as dense asiron? If it were so compressible that
it could be made as dense as iron, it would be no
longer water but a solid. The pressure of water
has nothing to do with bodies floating and sinking
in it. A. We would be glad to know your reasons
for this conclusion.

Would it expand the air beyond its present lim-
its to lesser the gravity of the earth? Suppose, for
instance, that the material of which the earth is
composed were several times lighter, would not
the air be much more rarefied and reach much be-
yond its present hight ? A. Yes.

(17) F. W.H. asks: Is it practicable to make
a machine to run by a weight or spring, that will
take the place of a Grove battery in plating small

articles, such as watch cases, spoons, etc.? A.
No.

(18) W. E. D. asks: 1 In an exhausted
Léclanché battery, which needs replenishing, the
oxide of manganese or the gas carbon? A, The
manganese. 2. Will not a sheet of lead or copper
answer as well as carbon to put in the porous cell,
to make the positive pole of the battery? A. No.
3. Is there any metal that will take the place of
zinc or platinum for making the negative pole of
a battery ? A. Nothing sogood as zinc. Platinum
forms the positive pole. Iron can be used in place
of zinc, but it is not so good. 4. Will not a por-
ous cell made of common stoneware (unglazed)
answer as well as the ones we buy? A. Yes. 5.
Cannot theabove cells be made at any pottery,and
should they be glazed or unglazed? A. If glazed
they will not be porous. 6. What kind of pitch or
resin is used to seal Léclanché batteries, and is it
necessary to seal them? Will they not work as
well if left unsealed? A. Shoemaker’s wax will
do. The sealing is done to prevent evaporation.
They will work if not sealed, though not for so
long a time.

(19) W. P. asks: What is the smallest
magnet I can use, and what are the amount and
size of wirerequired for it, to move a small latch
of adoor? A. A magnetlinch long will answer
with200 feet of No. 20 wire.

(20) F. W, R. rays: In your article on the
instability of the earth’s surface, you state that
the coast of Texas was rising at a comparatively
rapid rate. Thisstatement is certainly a very er-
roneous one. and I draw this conclusion from these
facts: In 1841 I Janded first in Texas, on Galveston
Island. The place was but little elevated above
the waters of the bay, but the street called Strand
was abovethe ordinary tides; and was only over-
flowed after winds from certain quarters. It has
been filled up to a hight of several feet, and is now
barely above high tides. Salt water was reached
at a depth of fouror fivefeet, and is, I think, still
found at that depth. The tide reaches the town of
Houston and marks about a similar point on the
wharf. I bhave often heard itsaid that our coast
was rising; but so far asmy appreciation of it goes,
the rise must be very slight during the last thirty-
four years. A. You must consider that the coast
of Texas along the Gulf of Mexico is between 300
and 400 mileslong, and that the northeastern por-
tion, adjoining Louisiana, is of the nature of the
latter State. It has not been asserted that Hous-
ton is rising ; but 300 miles southwest of that place,
near the mouth of the Rio Grande, it adjoins Mex-
ico; and the condition is very different there, as
the strata partake more of the volcanic nature
prevailing in Mexico. It has been repeatedly
stated, by those who visited that region 40 years
ago and recently, that it is rising. Itisa very com-
mon occurrence that a coast line descends or is
stationary in one part; while,at a distance of 300,
200, or even 100 miles, a gradual rising takes place.

(21) S. K. L. says: A friend and I had a dis-
pute as regards the ground wire of a telegraph.
Hesaysthe ground current takes a direct line from
one point in the earth to the other. I say it takes
the course of the line wire. Which isright? A
It takes the course of a direct wire having no re-
sistance.

(22) W. M. D. says: I wish to construct an
electro-magnet and get as much force as possible
with a given amount of material. Will 200 feet of
No. 20 wire wound on 4 soft iron cores of U shape,
each weighing %4 1b. and each having 50 feet of
wire; be as effective as 200 feet of No. 20 wire
wound on 1 core weighing 11b. or as much as all
the 4 small ones put together, the battery to be
the same for the large one that is used for all 4 of
theothers at one time? A. Yes.

(23) F. R. says: I have a plating shop, and
find great trouble with batteries. I was thinking
of getting a friction battery to dogold, silver, and
nickel platingwith. How could I make a cheap
one, to gobysteam? A. You can buy magneto-
electric machines for the purpose. You could
hardly make one withoutgreatlabor and expense
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(24) I. H. R. agks: Can you tell me how to [OFFICIAL.]
‘makean electro-magnet that will work very slow- —_—
y? A. We cannot. INDEX OF INVENTIONS

(25) W. R.B. says: Is there any method in
use of blowing a church organ by the use of a
heavy weight acting through a system of clock-
work? A. Yes. A weight of 7,000 1bs. with a fall
of 30 feet, and proper gears, will drive the bellows
of an ordinary church organ for half an hour.

(26) C.E. J. says: 1. I havemadeaninduec-
tion coil, 12 inches long and 6 inches in diameter,
in the following manner: I took a piece of hard
rubber tubing, 1}4 inches in diameter and 13 inches
long ; I putin 7 inch heads, 1§ inch thick, of dry
varnished walnut. I wound 4 layers of No. 16 cot-
ton-covered copper wire for the primary coil, I
then wrapped around the primary coil two thick-
nesses of manilla paper, thoroughly saturated in
white paraffin, to insulate it from the secondary
coil; my secondary coil was composed of between
7 or 8 miles of fine insulated green silk-covered
copper wire, part being No. 30 and part No. 35 re-
lay wire ; and between each layer of wire, I wrap-
a sheet of paraffined paper. My core consisted of a
number of small iron wires soldered together and
slipped inside of the rubber tubing; my condenser
consisted of 24 sheets of 12 inches square tin foil,
each sheet separated by a sheet of paraffined paper,
the alternatesheets of foil being connected toge-
ther. Ihave connected the condenser with the
coil in three different ways, with about equal re-
sults; the longest spark tbatI ever got out of it
was 4 of ainch. Please tell me the defects of this
machine. A. For full particulars regarding the
construction of induction coils, see page 115, vol.
33. The principal fault¢s in your machine consist
in the soldering of the wires forming the core, and
in the construction of your condensers. The bun-
dle of wires forming the core should neither be
soldered together, nor surrounded with a metallic
substance. Onpe side of the condenser should be
connected to each side of the break piece in the
primary circuit,~the object being to furnish a
reservoir for the extra currents to flow into when
the primary circuit is interrupted, and thus pre-
vent the spark. You should use a Bunsen battery
instead of a Smee. 2. If made properly, how long
a spark oughtit togive? A. The length of your
-spark will depend upon the size of your battery.

(27) G. E. G. says: 1 Is it practicable to al-
low for the expansion of shafting of 23§ inches
-diameter and 220 feet long, running at 82 revolu-
tions, when the temperature is from 65° to 70°,
there i,being on the line two sets of bevel gears
containing 30 and 36 teeth of 34 inches pitch, run-
ning shafting at right angles? A. Yes. 2. What
‘should be the angle of gears containing 30 and 36
‘teeth, of 3%4 inches pitch? A. About 40°.

(28) C. H. says: A friend claims that four
persons, holding their breath, may lift, with one
finger each, a fifth person from the floor, he also
holding his breath. Ihave tried it without success,
but my friend says that he has seen it done at va-
rious times. What do you know about this experi-
ment? A. We have told all we know about this
matter (and it is very little) several times before.
We have never seen the feat performed, but we
have heard about it so often that we are inclined to
think it may be true. As we have remarked be-
fore, however, it is certain that the person who is
lircted does not lose any iweight by holding his
breath, neither do the lifters gain any strength by
the process.

(29) W. J. B. asks:In heating a room,
would it require more fuel to do it by ordinary
steam, or to take ordinary steam and superheat it?
In other words, would 1t be more expensive to
continue to generate ordinary steam for a given
number of hours, and use this for heating a room,
or to convert ordinary steam into superheated
steam, estimating the cost of the superheated
steam from the time you began to superheat it.
and not counting the cost of generating it in the
first place? A. The second plan would be the
most economical.

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects :

On Paris Green, and on the Keely Motor. By G.
Ww.P.

On Repairing Bells. By C. 8.

On Bee Culture. By E. C.

Oa Draft of Vehicles. By M. W. W,

On Large and Small Axles. By F. W.D.

Alsoinquiries and answers from the following :
A. J. K.—N. B.—E. T. H—B. W.—W. R. P.—N. K.
—R. H. B.—F.J. W.—J. C. T.—H. T.—J.K.—T.W.
—J. D.—B. L.—W. P.—N.K.—0. P. R.

HINTS TO CORRESPONDENTS.

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

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

Hundreds of inquiries analogous to the following
are sent: ‘ Who sells telescope lenses? Who
makes machinery for grinding lenses ? Whose is
‘the best vertical boiler ? Who makesa good flock-
ing machine ? Who sells the best plow for use on
heavy lands ?” All such personal inquiries are
printed, as will be observed, in the column of
“ Business and Personal,” which is specially set
apart for that purpose, subject to the charge
mentioned at the head of that column. Almost
any desired information can in this way be expe-
ditiously obtained.

FOB WHICE
Letters Fatent of the United States were

Granted in the Week ending
August 3, 1875,

AND EACH BEARING THAT DATB.
LThose marked (r) arereissued patents.}

Air brake, W. D. Jones
Alr brakes, H. L. Perrine

.......... eeeeseness 166,386
.166,404, 166,405, 166,406

Amalgamator, E. J. Fraser..... 50G0000000000000 166,356
Annunciators, E. A, Hill (*).....ccu0ee 6,515, 6,576, 6,577
Annunciator, electric, G. W. Shawk (r). ... 6,581
Auger, S. W. Higgins.... . 166,318
Auger, T. D. Parsons... . 166,221

Auger, earth, O. Rust..
Axle skein, J. D. Smith..,

Baletie. H. J. Wright .......
Barrels, bung for, F. W. Kuenne
Basin faucet, W. C. Bussey.... .. .
Basket. J. Meyer .. ..... 5
Bath, shower, A. Macqueen Jr

. 166,303
166,420
166,326
... 166,280
... 166,339
... 166,215

. 166,212

Bearings, material for, S. Cohné 166,188
Bed lounge, A. Morris.. 166,288
Bellows, J. Bayliss . 166,244
Blinds, making, W, H. Tappae 166,319

Blower, rotary pressure, Palmer & Knox. ... ..., 166,295
Boller, water tube, J. Warner.......... veo 166,235
Bollers, fire tube for steam, H. Baliley.. . 166,180
Book-backing machihe, J: Armstrong . 166,328
Book-sewing machine, J. Armstrong. 166,329
Boot holder, A. N. Breneman 166,182
Bottle necks, tinishing, W. Langwell... 166,390
Bottle stopper, G. E. Keed..... ...... ... 166,298
Box fastening, E. W. Bridge.. ... 166,188
Bridge splice plate, W. Katté. ... 166,387
Brush, dust, H. B. Conant............ ... 166,261
Bugs upon plants, destroying, R. M. Clark. . 166,260

Harrow andsower, R. H. Hudgens...... 50000000 . 166,381
Harrows, adjustable handle for, S. D. Rlegel ..... 166,29)
Heater ,fire place, P. Rollhaus, Jr.. 166,300
Holisting machine, N. P. Otis.... . 166,219

.. 166,207
.. 166,358
. 166,226
.. 166,238
.. 166,227
. 166,401

Hop grubs, etc., destroying, O. M. Knox.
Horse power, J. R. Gray.
Horseshoe, J. Russell.........
Horseshoe blank bar, J. Wike.
Horseshoe blank bars, pile for, J. Russell. .
Hydrant, J. E. Mooney........ .
Hydrant, water, J. W. Douglas . 166,195
Index, M. N. Lovell..... 0G000 . 166,284
Inkstand, 8. Darling (r)...... 6,574
Knitting machine, I. & A. Tompkins.... 166,321
Last for rubber working, I. F. Willlams ... 166,443
Latch for cupboards, etc.,C. E. Herrick.......... 166,365

. 166,434

Latch, reversible, A. F. Whiting.........

Letter block apparatus, B. Irrgang... . 166,382
Lock, time, J. Burge ............. .. 166,255
Measure, tailor's, J. S. Charch.. . 166,57
Meat pounder, Black & Truax.... ... 166,832
Meat tenderer, G. R. Comstock.......... ... 166,189
Meat tenderer, A. G. W. Foster...... . 166,199

Medical composition, T. Biedenfield
Mill, cider, J. Bowen

... 166,249
. 166,251

Mill spindles, bush for, N. B. Lewis.. 166,210
Millstone dress, G. T. Smith.......... . 166,419
Molding concrete pipe, T. E. Daniels.. 166,264
Mop head, C. B. ClarK............. . 166,342
Motion, converting, D. C. Burson... . 166,338
Motor, J. H. Bean.......... . 166,331

Needle blanks, trimming, P. eers
Needle eyes,polishing, P. M. Beers
Organ, reed, H. K. White
Organ stop action, McMahel and Tracy..
Organ stop action, reed, L. B. Norton.
Pavement, A. B. Dean (r)
Peg wood, pointing ribbon, B. F, Sturtevant..
Photographic camera, J. and J. StockK....

. 166,245
. 166,216
. 166,437
... 166,214
. 166,292
6,570

. 166,420
. 166,315

Pianos, etc., tuning pin for, J. M. Branig. . 166,253
Pipe, device for bending metal, M. L. Orum..... 166,293
Pipe, self-acting blow, J. M. HancocK............ 166,275

Plane, bench, D. F. Willlams . 166,289, 166,240

Carpet sweeper, J. Kauper..

Castanet, J. A. Crandall....

Chain, J. W. Bonta...........

Chains, making, G. Trinks

Chill, W. J. Welling

Cloek dial, S. E. Root (r)....

Cultivator, E. Nauman...
Cultivator, J. C. Jenkins..

Dental mallet, automatic, I.
Derrick, M. Gray......cce...

Distillation of hydrocarbon
Doffer eombs, operating,J.
Door check,H. B. Church...

Egg beater, J. F. Rote......
Egg box, O. Sutphen..

Eyeglass, C. C. Parker

Faucet, I. Lobree..
Fence, H. & B. F. Bean.....

Fireplug, C. E. Gray....... 5

Fork, grain, F. Gerfen......

Fruit gatherer, M. Smith

Game board, H. Darneal

Gas illuminating, Eichbaum
Gas, making, A. C. Rand...

Glove, J. Fouillon

Carpet sweeper, A. H. Spencer,..
Carpet sweeper, A. W. Stewart........
Carpets, show rack for, J. Crawshaw, Jr
Carriage, child’s, F. W. Whitney.......
Carriage wheel, D. Cushman...

Catch for boxes, spring. L. Messer

Chain links, bending, B.Hershey,166, 369 70, 71,72,

Chair and swing, S. Feust....
Chair backs, shaping, H. Buchter.

Churn dasher, H. A. Stearns..
Churn dasher, I. J. Whitlatch
Churn, rotary, Barden & Crudden
Cloth testing machine, W. Hebdon.
Clothes pounder, D.W. Rawson....
Clothes pounder, O. F. Stedman
Coal from slate, etc., separating, H. Bradford.
Cock, gage, Mullowny & Shaw
Colors on fabrics, etc., fixing, C. T. Mieg.
Confectionery, etc., E. Hawker
Cord, rubber-coated, H. Schlarbaum
Cotton cleaner, seed, M. C. Cheek...

Cuttingants, destroying, Fenner & Power.

Dish stand, wire, W. F. Collier..

Drawing frame stop, D. W. Hayden..
Drilis, buffer for rock,J. C. Githens.

Electroplating, nickel, Hermann & Taylor.
Engine, electro-magnetic, A. Tittman.....

Fabric, imitation quilted, W. E. Corwin
Faucet, E. M. Fasoldt.......

Feed-cutting machine, L. Evans.
Fire arm, revolving, B. H. Williams (r)
Fire plug and automatic pump, W W. Hardlng
Fish,.preserving, Sellman, Reessing, & Wolff..
Fish culture, apparatus for, J. Roth........
Fishing rods, reel for, H. Winslow. .

Forge for blacksmiths, A. Benac.
Fruit dryer, J. Johnson......

Furnace, air-heating. J. M. Wilson..
Furnace for blanks, J. W. Bonta.......... 166.335. 166,335
Furnace for heating tubes, W. L. McNair........ 166,399
Furnace grate, Little & Heuber..

Game board, I. N. Forrester
Garbage vault, Shepard & Bedell.
Gas generator, J. C. Mitchell...
Gas lighting apparatus, electric, F. V. Sandford..

Generator, steam, G. T. McLauthlin .

Grain decorticator, W. Seck.
Graintalley, W. D. Wiley...

. 166,422 | Resawing machine, J. First

18, 14, 75, 76,77 | Saw gummer, M. O. Smith

. 166,269 | Screw tap, J.E. Sweet,

. 166,216 | Shirt.bosom, F. L. Pickett..

Cultivator, wheel, G. W. Schenck........ . 166,417 | Spinning frames, building, J. M. Stone
Cup for effervescing drinks, W. C, Dodge. . 166,350 | Stalk cutter, Gaylord and Ayers
Curry comb, R. P. Van Horne............ . 166,284 | Still, ofl, J. C. Dickey......cceeeuven oune

A. Salmon

olls, T. McGowan...,
K. Proctor

) 166,930 | TYPe, A. M. Howard
6,560 Umbrella, J. G. Widmann

166,203
. 166,308
166,413
. 166,241
. 166,201

Vehicle spring, C. Nielson
Vehicle wheel, F. H. Green..

. 166,385

. 166,418 | Wagonrack, J. Bolt

. 166,391

& Hunter. . 166,352

. 166,409

. 166,270
166,416
cesees cees. . 166,442 | 8,554, —CHA
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. 166,435 | Planing machine, L. 8. Woodbury

166,388 | Refrigerator car, J. H. Canflerd..

... 166,232 { Roll, skelp-forming, J. C. Getz

. 166,345 | Roots, securing flexible roofing to, J. Perry.
. 166,237 Rowlock, F. K. Davis ....ccevvvvnnnnnns
. 166,191 | Rubber-coated fabric, W. Cable
. 166,844 | Ruler, parallel, J. M. Taylor
166,400 | Sad iron, reversible, T. 1. Smothers
........... 166,334 | Sand paper roll, O. Gilmore...
Sash balance, E. H. Hannum

. 166,432 | Sawmill head block, Perry and Mote

166,184 | Screw, wood, 8. W. Young (r) g
.. 166,324 | Screws, shaping heads of metal, C. M. Spencer..
. 166,281 | Separator, grain, A. B. Farquhar
166,436 | Sewer juncture indicator, J. H. Stanley
. 166,181 | Sewing machine, T. A. Weber...
. 6,580 | Sew iug machine bobbin, G. W. H. Curtis.
... 166,366 | Sewing machine feeding device, I. M. Rose.
... 166,224 | Sewing machine looper, Byrom and Clewley..

. 166,424 Shelving for stores, H. T. Bestor ....... 00
. 166,252 | Shirt, F. A. Richardson......

. 166,287 | Shoe tips or protectors, C. T Grﬂley
... 166,365 | Shovel blade die, P. B. Cunningham,.
... 166,306 | shutter, window, W. O. Connor.

. 166,258 | Sleigh bell, R. and H. Marbach
. 166,290 | Soda water fountain, F. W. Wiesebrock
. 166,278 Sole-fastening webs, severing, B. F. Sturtevant.

. 166,267 | Stone, compound for artificial, T. E. Daniels..
... 166,228 | Stool, R. W. Myers..........
... 166,202 | Straw cutter, L. Schellinger...
. 166,346 | Stump puller, W. O. Johnson
166,85 | Sugar, pressing, J. W. Jarboe..
. 166,408 | Sugar-sawing machine, G. P. Ockershausea..
. 166,259 | Sulphur, separating free, S. H. Johnson....
. 166,276 | Table, folding, P. S. Crawford
. 166,273 | Table slide, extension, Holland and Parker..
. 166,412 Telegraphic circuit, W. E. Sawyer
. 166,317 Toy hoop or trundle, W. W. Wiicex
. 166,367 Trace carrier, W. H. Townsend...
. 166,431 | Track circuit connector, W. Robinson ... .
. 166,220 Trap, fly, H. L. Ferris......c.ccvvvvvuennnnns
. 166,262 Tube-drawing mandrel, T. Whitehouse.
166,193 Tube-smoothing die, P. Brown. ...
. 166,211 | Tubing mandrel, M. L. Orum....
166,196 Turn buckles, making, M. Merrill...

* 1&#357 Umbrella tips, etc., casting, A. Ligibel
Under clothing for women, S. T. Converse
Valve, globe, F. Lunkenheimer.
Vehicle hub, J. H. Lindsay..............

166,247 | Veneer cutting machine, C. T. Fatrchild.,
- 1662471 ¢ essels, attaching handles to, G. W. Hartwell

. 166,325 ‘Wagons, king bolt for, W. Truax.
‘Wagon-weighing apparatus, J. J. D. Klngsbury
‘Washing machine, J. H. Carroll..
‘Washing machine, S. L Denney

166 304 ‘Well, petroleum, E. M. Stevenson..
: ‘Well, petroleum, L. Stewart
‘Woodwork, carving, M. T. Boult (r).
166,398 ‘Wrench, pipe, H. C. Stouffer

DESIGNS PATENTED.
.= « Hooper e¢ al.,Portland, Me.

Buffer for mule carriages, J. W. Whitehead. 166,444
Butter package, C. B. Sheldon......... .. 166,310 | Planter, etc., cotton, Bristol and Searcy. . 166,254
Button, W. Hornich...........uuuens ... 166,277 | Plating, anodes for nickel, E. Weston... . 166,483
Button hole cutter, D. A. Lehman. . 166,208 | Plow, H. Krog, Sr.... . 166,281
Can holder, preserve, C. D. How.. . 166,380 | Plow, corn, A. Binder... . 166.333
Candlestick, J. B. Gribble 166,274 | Plow, steam, T. C. Stark . 166,230
Candlestick, Z. L. Pratt.. ... 166,228 | Post hole borer, O. Love..... 166,392
Cap, M. Marks . 166,395 | Printing presses, feed guide for, J. Reed. . 166,410
Car axle box bearing, T. D. Bulon 166,414 | Power, motive, P. B. Greene... . 166,271
Car brake,S. Doubleday. 166,351 | Pulley cover,J. W. Sutton.. . 166,283
Car brake, hydraulic, T. McBride..... ... 166,397 | Pump piston for artesian wells, T. Malcomson... 166,394
Car coupling, J. Q. A. & J. D. Young. . 166,327 | Railway electric signals, F. L. Pope (r).... 6, 6,579
Car, dumping, B. Slusser... . 166,312 | Railway frog, J. Brahn (r) 6,573
Car, refrigerator, J. H. Lanﬂeld . 166,341 | Rail joint, H. Allen . 166,243
Car starter, T. McDonough............. . 166,213 | Kail joint fastening, Hipkins and Rigsby . 166,379
Cars, folding seat for horse, C. B. Sheldon........ 166,309 | Rail jolnt fas.ening, A. Spencer......... . 166,22
Cars, heating and ventilating railroad, W. Sage.. 166,415 | Railway sw.itch, D. ¥, Cnvanaugh 166,186
Cars, safety runner for railroad, L. O. Root....... 166,301 | Rallway ticket, complex coupon, T. Cook . 166,343
Carbureter, automatic rotary, T. A. Stombs .. .. 166,427 | Railway time signal, Dinkey et al 166,194
Carding machines, cylinder for, C. N. Plantron... 166,407 | Range, cooking, W. P. Abendroth. 166,242

166,341

. 166,355

166,359

. 166,296

166,193

. 166,256

166,320

. 166,421

166,360

. 166,363

166,313

... 166,22
. 166,818

6,571
166,423

. 166,364
. 166,314
. 166,236
. 166,343

166,302

. 166,340
. 166,243
. 166,411

166,297

166 361, 166,362
. 166,347
. 166,218
. 166,396

. 166,440
166,430

. 166,316

166,200
166,349

. 166,265
. 166,402

166,307

. 166,384
. 166,383
.. 166,408
.. 166,279
.. 166,263
.. 166,204
.. 166,805
.. 166,441
.. 166,822
.. 166,225
.. 166,268

. 166,438

166,337

. 166,204

166,286
166,205

. 166,439

166,282
166,190

. 166,393

166,283
166,291

. 166,272
.. 166,358
.. 166,364

. 166,250

166,323
166,389

. 166.185
. 166,266

. 166,192 Washing machine, J. M. Oakley. 166,217
: 166,198 ‘Water closets, pan for, E. A. Leland .. 166,209
166'811 ‘Water wheel, current, W. W. Cleaveland. . 166,187
: 166:288 ‘Water wheel, turbine, G. H. Jones 166,206
166,425

. 166,426

6,572

. 166,428
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8,555, 8,556.—INESTANDS.—C. Kitschelt, New York city.
8.557.—CLOCK CABES.—W. F. Muller, New York city.
8,558.—STovE KNOoB —J. F. Quimby, Troy, N. Y.
8,559.—TYPE.—J. K. Rogers, Brookline, Mass.

SCHEDULE OF PATENT FEES.
OR €8Ch CAVEAT...evrurrrreierrereraracncesasasacnceees 810
On each Trade mark. 823
On flling each aprlication for a Patent (17 years).....813
On issuing each or.ginal Patent.......... ...820
On appeal t0 Ex2miners-in-Chief.... ...810
On appeal to Commissioner of Patents.. 820
On application for ReisBue.......c.e. 230
On filing & Disclaimer....ceeeeseceneses .810
On an application for Design (3% years).. ...810
On application for Design (7 years)...... ...8135
On application for Design (14 years) .830

CANADIAN PATENTS.
LIST OF PATENTS GRBRANTED IN CANADA

August 7, 1875.

5,089.—J. G. Eberhard, AKkron, Ohio, W. S.
August 7, 1875.

5,040.—M. McCall et al.,Buffalo, N. Y., U. 8. Cutting
attachment to lead pencils. August 7, 1875.

5,041.—A. B. Drake, Painesville, Ohio, U. S. Fence
post base. Augusti, 1875.

5,0a2. —W. H. Lotz, Chicago,Ill., U, S, Hot air furnace
August 7, 1875.

5,043.—J. Kedey, New York city, U. S. Securing knob
roses to doors. August 7, 1875.

5,044.—J. L. O’Connoret al., Monroe Village, Wis.,U. S,
Pruning shears. August 7, 1875.

5,015.—A. Berry, Waterloo, P. Q. Churn.
1875.

5,046.—J. Buel, Chattanooga, Tenn., U. S. Safety stir=
rup. August 7, 1875.

5,047.—S. P. Littlefield, Lynn, Mass., U. 8. Station indi
cator for railway carriages. August 7, 1875.

5,048.—H. A. Schandevyl, East Sangus, Mass., U. S,
Corset. August 7, 1875,

VALUE OF PATENTS,

And How to Obtain Them.
Practical Hints to Inventors.

ROBABLY no investment of a small
sum of money brings a greater return
than the expense incurred in obtaining a
patent, even when the invention is but a
small one. Large inventions are found
to pay correspondingly well. The names
of Blanchard, Morse, Bigelow, Colt, Erics~
son, Howe, McCormick, Hoe, and others,
who have amassed immense fortunes
from their inventions, are well known.
And there are thousands of others who have real-
ized large sums from their patents.

More than Frrry THOUSAND inventors have
availed themselves of the services of MUNN & Co.
during the TWENTY-SIX years they have acted as
solicitors and Publishers of the SCIENTIFIC AMERI-
CAN. Thev stand at the head in this class of busi-
ness ; and their large corps ot assistants, mostly se-
lected from the ranks of the Patent Office : men ca=
pable of rendering the best service to the inventor,
rom fthe experience practically obtained while ex~
aminers in the Patent Office: enables MUNN & Co.
to do everything appertaining to patents BETTER
and CHEAPER than any other reliable agency.
HOW T O This is the

closing in-

OBTAIN m quiry_in

nearly ev-
ery letter,describing some invention,which comes to
this office. A positive answer can only be had by
presenting a complete application for a patent to
the Commissioner of Patents. An application con-
sists of a Model, Drawings, Petition, Oath, and full
Specification. Various official rules and formalities
must also be observed. The efforts of the inventor
to do all this business himself are generally with-
out succees. After great perplexity and delay, he
is usually glad to seek the aid of persons experi-
enced in patent business, and have all the work
done over again. The best plan is to solicit proper
advice at the beginning. If the parties consulted
are honorable men, the inventor may safely eonfide
his 1deas to them ; they will advise whether the im-
provement is probably patentable, and will give
him all the directions needful to protect his right.

How Can I Best Secure My Invention ?

This is an inquiry which one inventor naturally
asks another, who has had some experience in ob~
taining patents. His answer generally is as follows,
and correct

Construct a neat model, noet over a foot in any di-
mension—smaller if possible—and send by express,
prepaid, addressed to MuxN & Co., 37 Park Row,
together with a description of its operation and
merits. On receipt thereof, they will examine the
invention carefully, and advise you as to its patent-
ability, free of charge. Or, if you have not time,
or the meansat hand, to construct a model, make
asgood a pen and ink sketch of the improvement
as possible and send by mail. An answer as to the
prospect of a patent will be received, usually by
return of mail. It is sometimes best to have a
search made at the Patent Office; such a measure
often saves the cost of an application for a patent.

Preliminary Examination.

In order to have such search, make out a written
description of the invention, in your own words,
and & pencil, or pen and ink, sketch. Send these,
with the fee of $5, by mail, addressed to MUNN &
Co., 37 Park Row, and in due time you will receive
an acknowledgment thereof, followed by a written
report in regard to the patentability of your ime
provement. Thisspecial search is made with great
care, among the models and patents at Washington,
to ascertain whether the improvement presented is
patentable.

To Make an Application for a Patent.

The applicant fora patent should furnish a model

Hame.

August 4,

of hisinventin if susceptible of one, or if the in-
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venuon )e a cnemical prodaction, ae must furnish
samples of the ingredients of which his composition
consists. These should be securely packed, the in-
ventor’s name marked on them, and sent by ex-
press, prepaid. Small models, from a distance, can
often be sent cheaper by mail. The safest way to
remit money is by a draft or postal order, on New
York, payable to the order of MUNN & Co. Per-
sons who live in remote parts of the country can
usually purchase drafts from their merchants on
their New York correspondents.

Foreign Patents.

The population of Great Britain is 31,009,000 ; of
France, 317,000,000 ; Belgium, 5,000,000; Austria, 36,~
000,000 ; Prussia, 40,000,000, and Russia, 70,000,000.
Patents may be secured by American citizens in al.
these countries. Now is the time, when business is
dull at home, to take advantage of these immense
toreign fields. Mechanical improvements of all
kinds are always in demand in Eurove. There will
never be a better ime than the present to take pa-
tents abroad. We have reliable business connec-
tions with the principal capitals of Europe. A
large share of all the patents secured in foreign
countries by Americans are obtained through our
Agency. Address MONN & Co,, 37 Park Row, New
York. Circulars with full information on foreign
patents, furnished free.

Canadian Patents,

In order to apply for a patent in Canada, the ap-
plicant must furnish a working model, showingthe
operation of the improved parts ; the model needs
not to exceed eighteen inches on the longest side.
Send the model, with a description of its merits, by
express, or otherwise, to Munn & Co., 37 Park Row.
Also remit to their order by draft, check, or postal
order, the money to pay expenses, which are asfol-
Jows: For a five years’ patent, $75: for a ten years’
patent, $95; for a fifteen years’ patent, $115. The
five and ten years’ patents are granted with privi-
lege of extension to fifteen years.

Trademarks,

Any persons or firm domiciled in the United
States, or any firm or corporation residing in any
foreign country where similar privileges are ex-
tended to citizens of the United States, may regis-
ter their designs and obtain protection. This is
very important to manufacturers in this cdunt.ry,
and equally so to foreigners. For full particulars
address MUNN & Co., 37 Park Row, New York.

Design Patents,

Foreign designers and manufacturers, who send
goods to this country, may secure patents here up-
on their new patterns, and thus prevent others
from fabricating or selling the same goods in this
market.

A patent for a design may be granted to any per-
son, whether citizen or alien, for any new and orig-
inal design for a manufacture, bust, statue, alto re-
lievo, or bas relief, any new and original design fo1
the printing of woolen, silk, cotton, or other fab-
rics, any new and original impression, ornament,
pattern, print, or picture, to be printed, painted,
cast, or otherwise placed on or worked into any ar-
ticle of manufacture.

Design patents are equally as important to citi-
zens as to foreigners. For full particulars send for
pamphlet to MONN & Co., 87 Park Row, New York.

MUNN & Co. will be happy to see Inventors in per-
son at their office, or to advise them by letter. In
all cases they may expect an honest opinion. For
such consultations, opinions, and advice, no charge
i made. Write plain; donot use pencil or pale
ink ; be brief.

All business committed to our care, and all con-
sultations, are kept secret and strictly confidential.

In all matters pertaining to patents,such as con-
ducting interferences, procuring extensions, draw-
ing assignments, examinations into the validity of
patents, etc., special care and attention is given
For information, and for pamphlets of instruction
and advice, address

MUNN & CO.,

PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York.
OFFICE IN WASHINGTON—Corner F and 7th
Streets, opposite Patent Office.

Ddvertisements.

Back Page = = = = = = $1.00 a line.
Inside Page = = =« = = « 75 cents a line.
Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at publication office ae

early as Friday morning to appear in next issue.

TRADE ENGINE

Nofseless in operation—Perfect
in workmanship—all light parte
of Cast Steei.

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

‘Warranted superior to any
semi - portable ngine in the

market.
Send for Price List and Cir-
cular,

HERRMAN & HERCHEL-
RODE M’'r’a. Co.,
Dayton, Ohlo
PER BBL. for Cement direct from Manufac-

$ ] -00 turer, on board cars or boat, 100 miles from N.
Y.City. PRINCE'S CEMENT WORKS, Lehigh Gap,Pa.

00T POWER TENONING MACHINES FOR SALE,
By S. C. HILLS, 51 Cortlandt St., New York.

of Practical Rules, Notes, and Tables, for the use of
e Royal Navy, the Mercantile Marine, and Yacht
uadrons, Bﬂ Commander F, G. D. Bedford, R. N.,
w%th Charts, Illustrations, and Index. Second edition,
Revised and enlarged, 16mo. flexible morocco, $3.

. N NOSTRAND, IMPORTER AND PUBLISHER,

28 Murray St. and 27 Warren St.. New York.
*,* Coples sent free by mail on receipt of price.

:Il‘HE SAILOR’S POCKET-BOOK.—A Collection

t
B

OTICE.—All personsare hereby notifled not to
buy my invention, Washer and Boiler Combined, of
any person or persons, which letter patent bears date the
24th Sept.,1872, No.131,625. JNO.RUNKLE,Reading, Pa.

BAIRD’S

DS

FOR PRACTICAL MEN.

‘We will continue the business of INDUSTRIAL PUBLISH-
ERS and BOOKBELLERS, a8 heretofore, with the addition
to our publications of a large assortment of ENGLISH
AND AMERICAN SCIENTIFIC AND PRACTICAL
BOOKS.

Our new and enlarged CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOOKS—9 pages, 8vo.—sent free to
any one who will furnish his address.

A Select List of Books on Metals, Metallurgy,
Strength of Materials, Chemical Analysis, etc. ; also, one
on Steam and the Steam Engine, as well as a Catalogue of
a Choice Collection of Practical, Scientific and Economic
Books, with prices, sent free upon application.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS AND BOOKSELLERS,
406 WALNUT STREET, Philadelphia.

C—====

e
l Pz _ZJ!

Patent Combined Ear Spoon, Tooth Pick, and Button
Hook. A novel pocket implement. THe right of U. S.
forsale, or to let on royalty. I.C. COWLES, 8 Granger
Block. éyracuse, N.Y.

GENTS WANTED—$40 a Week and Expenses,

or $100 forfeited, All the N ew and Standard Novel-

ties, Chromos, &c. Valuable Samples free with circulars.
ORIENTAL NOVELTY CO.,111 Chambers St., N.Y.

OR SALE—TWO VALUABLE INVENTIONS,Cheap.
Address J. P., No. 7 N. Ford St., Rochester, N. Y.

PATENT

Planing & Matching

and Molding Machines, Gray and Wood's Planers, Self-

olling Saw Arbors, and other wood-working machinery.

8. A. WOOD'’S MACHINE CO., ; 91 Liberty St., N. Y.
Send for Circulars, etc. 67 Sudbury 8t., Boston.

YALE
IRON WORKS,

New Haven, Conn.,
Buillders of the YALE VERTICAL
the best and most Economical,
either forland or marine use; also
BOR1ZOXTaLs, with or without
., the Rider Cut-off.

SPECIAL TooLs made to order,
all at
tion,

rices that defy competi-
end for Circular.

Ladies Can make $5a day In their own City or Town®
Address ELLis M'F'e Co., Waltham, Mass,

Manufacturer of
First Class Taps, Pawtucket, R. 1.

THE IMPROVED

NIAGARA STEAM PUMP,

98 0797 Peayi St.. Brooklyn. N.¥.
Agency at 40 John St., New York.

Hubbara & Aaller.

SOLE MANUF ACTURERS,
ENGINES AND BOILERS,

Pulleys,Shafting and Hangers
" a Specialty.

,&DVEETI'SERS WHO DESIRE TO REACH COUN-
try reauers in the Wes!, can do so in the best and
cheapest manner by using one or more sections of Kel-

logg 's Great Newspaper Lists. _Apply to
= A. N. KELLOGG, 7 Jackson St., Chlcagq‘,}ll.

Blind Stile Mortising and Boring Machine will mortise
two Blind Stiles at once for Fixed Slats, ir all kinds of
wood, regardiess of knots, making 50 per minute, leaving
them clear of chips, and will bore for rolling glats, 150 per

minute, M. B

MAGNETS—Permanent Steel Magnets

of any form or size, made to order by F. C. BEACB
& CO..246 Canal 8t., New York. MakKers of the cele-
brang Tom Thumn and Miniature Telegraph Instrm-
menta,

ACTORIES TO LET AT HAVERSTRAW,N.Y.,
ON HUDSON RIVER.—Two large Brick Factories
respectively 3 stories 94x30, with extension, 1 story 97x35
and 8 stories 90x38; abundant water power In each; tur-
bine and overshot wheels; railroad and steamboat com-
munication with New York. For articulars, address
JOHN PECK, Haverstraw, N. Y.

BLAKE'S PATENT
Stone and Ore Breaker

F Crushes all hard and brittle substances to
any required size. Also, any kind of
STONE for RoADs and for CONCRETE, &C
Address BLAKE CRUSHER CO.,

New Haven. Conn.
T, 000:;‘3 PATENT.
B AN BUTFo
e

i

UCK, Lebanon, N. H.

Agents clear $50 a
day seliing at State
E & County Fairsand

; - Horse Races. Sam-
fle set_and price list sent free on, receipt of 50c. J.
R. JONES, Manufacturer, 50 N. 5th St., Philadelphia,

D EW PATENT CAR roR INCLINED PLANES,
E!

conveniently arranged to carry PASSENGERS and

HICLES at the same time. Descriptive Circular sent

onapplication. Address J. EARNSHAW, Civil Engi-
neer, N. W. Cor. 4th and Race Sts., Cincinnati, Ohio.

CLARK &,COMPANY'’S
SELF-COILING, REVOLVING

STEHL SHUTTERS

Can be readily fitted to Store Fronts, Rear Windows or
other openings, making them

AND BURGLAR PROOF
and affording absolute protection,

WOOD SHUTTERS

In various kinds ot wood, suitable for Store Fronts, Pri-
vate Houses.Offices, and School Partitions. Clark’s shut-
ters are self-acting, require no machinery or balance
welights, and cannot get out of order. They are hand-
some in appearance. and are the best and cheapest shut-
ters in the world. Are fitted to the new T'ribune Build-
ing, Delaware and Hudson Canal Building, Manhattan
Building,Lenox Library B uilding. Have been for years
in daily use in every principal city throughout Europe,
and are endorsed by the leading architects of the world.
JAMES G. WILSON, Manager,

218 West 26th St., New York,
and at London, Paris,Vienna, Berlin, Melbodrne,&c. ,&c.

THE KANSAS CITY, MO.,
INDUSTRIAL EXPOSITION
AND AGRICULTURAL FAIR,

For 1875,

‘WILL BE HELD ON SEPT. 13TH TO 18TH INCLUSIVE,

And presents inducements to exhibitors of all kincs of
Goods and Stock, and especially to

Manutacturers,

for exhibiting their productions to the people of MIS-
SOURI.KEANSAS,NEBRASKA, andthe TERRITURIES,
not offered by any other Fair in the West.

Kansas city,situated in the heart of the best agricul-
tural district in the west, with ten rallroads reaching to
:111 pt;lnts, and with a population of 40,000, offers facili-

es fora

GREAT INDUSTRIAL AND
EXPOSITIO!

unequaled west of St. Louis; and the record of this Asso-
ciation since its establishment in 1870, has been one of
uninterrupted progress and success. Its exhibitions
have been attended by increasing numbers of visitors
each year, and willnow reach from 100,000 to 150,000 dur-
ingeach fair week, andthese mainly of persons who at-
tend no other large Fair, but who are extensive pur-
chasers of all kinds of machinery,implements and stock.

The railroad facilities are unequaled. The low rates
of fares and freights given this year will largely facili-
tate the shipment of goods and the attendance of exhibi-
tors, and theample hotel and boarding facilities of the
city, and commodious buildings and spacious grounds of
the Fair Association. are fully equal to the comfortable
accommodations of all who may attend. The present
Kfar offers in many reslpects superior inducements to ex-

bitors for the following reasons,which we respectfully
submit for your careful consideration:

18t. There will be no State Fair held in Kansas this
year, and no large fair in Missouri, west of St. Louis, ex-
cept that at Kansas City, and alreaay the farmers and
merchants of Kansas and Missourl, both through private
letters and by the expression of the newspapers, have
signified their intention to come here.

2d. The partial failure of crops for the past two years,
and the ravages of the gmmho}gpers last fall and this
spring, prevented the peopleof Kansas and Western Mis-
souri from purchasing the usual amount of agricultural
and other machinery, and supplies of all kinds, and they
consequently want a supply of such manufactures in
great quantity; while the unprecedented crops of this
year, and the entire and unexampled recovery of the ag-
ricultural portion of the community trem the effects of
drouth and grasshoppers, have not only put them in a
gosition to be liberal purchasers, but have restored con-

dence to all classes of commercial pursuits. For these
reasons the managers of the Kansas Ci? Exposition con-
fidently expect the fair of 1875 to exceed any of its prede-
cessors in attendance of visitors,in extent of exhibition,
and in the opportunity offeredto the manufacturer for
advertisement and practical results, and we cordially in-
vite you to avail yourself of its advantages.

We offer abundant and suitable sr%n.ce forall exhibitors,
FREE OF CHARGE OF ANY KIND WHATEVER, in-
cluding steam power.belting, and shafting, for the prac-
tical operation of machinery; and a large amount of lib-
eral pre miums in all classes, which will be sup plemented
by diplomas and gold, silver, and bronze medals for ALL
meritoriousarticles.

Exhibitors sending goods to be placed on exhibition
and not themselyes attending to them, should forward
them by September 10, to the care of the Secretary, in
order that they may be properly put on exhibicion. Such
foods will be properly cared for, 1m&mrtlnlly passed upon

f in competition for premiums, and fully advertised ac-
cording to any directions that may be given.

For further information and premium lists, address

KERSEY COATES, President.

L. HALL, 8ecretary, Kansas City, Mo.

}?GRICULTURAL

FINE TOOLS, FOOT LATHES, SAWS—Send for new
Catalogue, Illustrated, Free to all, JACKSON &
TYLER, 16 German St., Baltimore, Md.

THE
Bigelow Engine,
The Cheapest and Best Portable
Engine offered to the Public.

Price, él Horse Power........ $300

% Horse Pc:\yer .............. $150
7to 83 Horse Power........
12to1d ¢ Y ieeeee.. 800
Send for Illustrated Circular
and Price List.

H. B. BIGELOW & CO.,
New Haven, Conn.

A WEEK to Male ana Female Agents, in their
locality. Costs NOTHING to try it. Particulars
FREE. P, 0. VICKERY & CO., Augusta, Me

81

Bradle’s Cushioned Hammer

has larger capacity, is
more durable, takes up
less room, does more and
better work with less ex-
pense for power and re-
pairs than any other Ham-
mer in use.
Guaranteed a8 recom-
mended. Address
BRADLEY
Manufacturing
Company,

SYRAQUSE. N. Y

SAFETY HOISTING

Machinery.

OTIS, BROS. & CO

OTI®

No. 348 BROADWAY, NEW YOURK.

STEAM PUMPS.
FIRST PRIZES, VIENNA, PARIS, NEW YORK,
BALTIMORE, BOSTON.

Send for circular of recent patented improvements.
THE NORWALK IRON WORKS,
8outh Norwalk, Conn.

- .. The HOADLEY
PORTABLE STEAM ENGIN

WITH y
AUTOMATICAL CUT OFF RECULATOR
ANGO

BALANCFD VAIVE

SIHLMYS 104 FYTHM FLVLS

THE BEST° MOST ECONOMICAL ENGINE =
) SEND FOR C/IRCULAR ., .
THE J.C.HOADLEY CO.LAWRENCE MASS.

Has been invested in Stock
$50 to $10,000 rriivniczes snd paid 800 per
cepnt. profit. ‘‘How to do it.’’ A book on Wall Street,
sent free. TUMBRIDGE & Co. Bankers, 2 Wall 8¢.,,N.Y

ITHERBY, RUGG & RICHARDSON, Man-
ufacturers of Woodworth Planing, Tongueing,
and Grooving Machines, Richardson’s Patent Improved
Tenon Machines, Mortising, Moulding, and Re-Saw
Machines, and Wood-Working Machinery generally, 26
Salisbury Street, Worcester, Mass.

.S, A
(Shop formerfy occupied by R. BAIL & CO.)
L. B. WITHERBY. G. J. RUGG. 8. M, RICHARDSON.

© 1875 SCIENTIFIC AMERICAN, INC.

TO ELECTRO-PLATERS.
ATTERIES, CHEMICALS, AND MATERIALS,
in sets or single, with Books qf Instruction for
GOLD, SILVER; OR NICKEL PLAaTING. THOMAS HALL,
Manufacturing Electrician, 19 Bromfileld Street, Boston,
Mass. Illustrated Catalogue sent free.

EAGLE FOOT LATHES,

With 8croll and Circular Saw_Attach=
ments, Slide Rest, Tools, &c. ; also 8Small
Engine Lathes, Metal Hand Planers, &c.
Neatest designs, superior finish. Low
Prices. Our new Catalogue describes
these and every tool necessary for the Am-
ateur or Artizan. Send for i1t.
WM. L. CHASE & CO.,
95 & 97 Liberty St., New York.

8,000in Use!
Blake’s
STEAM PUMPS

for every possible duty. Send

for Illustrated Catalogue.

« GEO. F. BLAKE M’F'G CO.

86 & 88 Liberty Street,
New York,

Cor. Causeway and Friend I 50 gtnd Cﬁcsggﬂllnc“a
o . 1L

Sts., Boston. Mass. | St.
T v -~ m I ¥
Machinist’s Tools.
Engine Lathes, Planers, Upright Drills, Hand and
Chucking Latches, Boring Machines, and other tools of
neavy weights, firstclassstockand workmanship. Prices

to suit the times. Send for Illustrated Catalogue.
LATHE & MORSE TOOL CO.. Worcester. Mass.

*E ° ﬁJ |4
(e
Small Tools of all kinds; also GEAR WHEELS, parts

TH.
Qoaen !
of MODELS, and materials of all kinds. Castings of
Small Lathes, Engines, Slide Rests, &c. Catalcgues free.
GOODNOW & GHTMAN, 23 Cornhill, Boston, Mass.

Improved FOOT LATHES,

Foot Power Back-gzeared
Screw Lathes,

Small Hand:-and Power Planers for
metal, Slide Rests, Ball Machines for
Latnes, Foot Scroll Saws, light and
heavy, Foot Circular Saws. All the

R, A s very best. Sold by machineryagents,
or sent direct from manufactory. Many readers of this
paper have them. Illustrated Catalogues free.

N. H. BALDWIN, Laconia, N. H.
g¥~ Just the articles for Artisans or Amateurs.

INDIA RUBBER,
For Inventors and the Trade, made into any pattern at
short notice, by F. H. HOLTON, 45 Gold St., New York.
Established in 1860.

Barnes’ Foot-power Scroll
Saws and Lathe.

An entire REVOLUTION in the con-
struction of foot-power machines!
The old style thrown aside when these
are known! Thousands now in use!
$1,500 to $2.000 per year made using
Y them. One person out of every three
¥ who send for catalogues of these ma-
chines buys one. Say what paper
you read this in, and address

W. F. & J. BARNES,
Rockford, Winnebagti; Co., 111
ox

2044.

HAND BOOK

OF
LAND ANp MARINE ENGINES AND BOILERS.
Fully 1llustrated.
BY STEPHEN ROPER, ENGINEER.
16mo. Mor. tucks. Gilt edges. 600 pp. $3.50.
«*« Will send per mail, prepaid, upon receipt of price.
CLAXTON, REMSEN, & HAFFELFINGER,
Philadelphia, Pa.

Boult’s Patent

Reverse Motion
Paneling, Variety
Moulding and
Dovetalling
Machine,
cuts Panels of
any design or
style of mould in
the solid wood
with neatness
and dispatch, Is
& first class
Shaper,Edge
and 8croll
- Moulder.
= Does general

Dovetalling with

thick or thin

stuffs, Simyple,

Durabdble, and Eficient.

s 0¥ Send for Pamphlet and
=} Sample of work.

Improved Solid Steel Cutters for
all kinds of Varfety Moulders
made to order, and warranted

l]){ the
. C. MACHINERY CO.
Battle Creck, Mich

Planing & Matching,

Moulding, Re-sawing and Tenoning Machines. dscrcli
S8aws and General Wood-Working Machinery.
JOHN B. SCHENCK'S BONS; atteawan, N, Y.
Send for Catalogue. 118 Liberty Bt.,N.'Y. City
Prize Picturesentfree! An

- 1
The TOLL GATE' ingenious gem! 50 objects to
find! Address with stamp, E. C. ABBEY, Buffalo, N.Y,

AGENTS WANTED.
Men or women. $34 a week. Proof
furnished. Business pleasantand honor-
¢, able with no risks. A 16 page circular
andValuable Samoles free. §&~A postal-
card on which to send your address
costs but one cent  Write at once to
F. M. REED. 8TH ST.. NEW VORK.

For the Best and Chea
est_addresg THE STILES

UNCHING
DROP PRESSES. bwoisroms. Cons® "

John Cooper Engine M'fg Co.,,

MOUNT VERNON, OHIO,
MANUFACTURERS OF FIRST CcLAsS STATIONARY EN-
GINES, 8to 200 H. P., PORTABLE KNGINES, CIRCU-
LAR SAW MILLS, STEAM BOILERS, ROTARY
BOILERS, MILL AND FACTORY MACHINERY, &c.,
Burrp GRIST MILLS, guaranteeing 80 BARRELS FLOUR
WITH ONE TUN BEST CoAL, or 30 Barrels Flour with
One Cord Best Woead ; also, Engines to ru. ou 31bs.
coal per hour per indicate& horse power,

3" Send for circulars.

IMPROVED MACHINERY for STAVE
Heading, Shingle and Handles, Cabinet Maker's Machin-
ery, Balley Gauge Lathe, Durkee’s Automatic Saw Mill
(Improved), Key Seat Cutting, Pulley Boring,and Milling
Machines Radial Drilis, Steam Engines, and Eaﬂey’s Ve-
neering Ma hines, Cable and Sheaves for transmittin

Power ¢ ¢ tec. T. R.BAILEY & VAlyL, Lockport,N.Y‘f

Machinists’ Tools

All sizes at low prices. E. GOULD, Newark,

STENGIL DIES Btgggﬂ c‘;tﬁms zes. Als

8,
complete oUTFITS for Clothing Sten.
cils and Key Checks, with which_young men are makine
from $5 to $20a day. Send for Catalogue and samples 9
8. M. SPENCER, 117 Hanover 8t.. Boston, Mass,

.J.
busines




Circulation larger than that of all the
weekly and monthly publications de-
voted to Science, Manufactures, Me-
chanics, Inventions, and Engineering
combined, published on this Continent;
therefore its value as an advertising

medium cannot be over-estimated.

It goes into all the machine and workshops in the
country, and is taken at the principal libraries and read-
ing rooms in the United States and Europe.

A business man wants something morethan to see his
advertisement in a printed newspaper. He wants circula-
tion. If it 1is worth 25 cents per line to advertise in a pa-
per of three thousand circulation, it is worth $38.75 per
line to advertise in one of forty-five thousand.

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

Back Page, « =« $1.00 a line
Inside Page, = =~ = 75 a line}msfﬁ.’&m'
Business and Personal, 1.00 a line

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

If you wish anything in the mechanical line, advertise
or it in the SCIENTIFIO AMERICAN.

If you have patents or machinery to sell, advertise in the
SCIENTIFIO AMERICAN.

Address the publishers.

Munn & Co.,

37 Park Row, New York.

Engine, S&indle, & Cylinder Qil. E. H. KELLOGG,
17 Cedar 8t.,N.Y.,manufactures the best. Established '58.

FOOT LATHES.

WM. E. LEWIS, Cleveland, O.

HAY FEVER cured within five days, or no charge. Or-
dering medicine, a deposit, or reference required,
B. SHERK, 4%

ulton St., Brooklyn, N. Y,

Feientific

Qumerican,

[SEPTEMBER 4, 1875.

EUREKA LATHE,.. ............ $9.00, WITH FOOT POWER OR PULLEYS....... 00000000 $15.00.
POPE BRO’S, Manufacturers,

¥ Send for Circular.

45 HicH ST., BOSTON, MASS.

Steam Super-Heaters,

Set. under boilers, or in separate furnace, will supply Dry
Steam of n&y required temperature, and save fuel.
HENRY W. BULKLEY, 98 Liberty St., New York
For showing heat of

PVI‘ Ometel‘ S, Ovens, Hot blast pipes

Boller flues, Super-Heated Steam, O1l Stills, &c.
HENRY 'W. BULKLEY, Sole Manufacturer,
9§ Liberty St., New York

PATENT

OLD ROLLED
SHAFTING.

The fact that this bnafting nas 75 per cent greater
strength, a finer finish, and Is truer to gage, than an
other in use, renders it undoubtedly the most economical.
We are also the sole manufacturers of the CELEBRATED
CoLLINS' PAT. COUPLING, and furnish Pulieys, Hangers
etc.,, of the most approved stgles. Price list mailed op
application to JONES & LAUGHLINS,

Tl'% Street, 2nd and 8rd Avenues, Pittsburgh, Pa.
1908. Canal st., Chicago, Ill.

@ Stocks of this Shafti
FULLER, DANA, & FITZ, Boston, Mass.
GEO. PLACE & C)., 121 Chamber street, N. Y.
PIERCE & WHALING Milwaukee, Wis.

L

in store ana ror sale by

WHIPPLE'’S
Patent Door Knob.

Awarded a Bronze Medal at the American Institute Fair
for 1874. The Judges say: * We consider this method of
fastening DOOR KNOBS a great improvement ever any-
thing yet invented for the purpose, as it obviates the use
of side screws and washers, and can be regulated to suit
any thickness of Doors.”, Send for Circuiar.
THE PARKER & WHIPPLE COMPANY,
‘West Meriden, Conn., or 97 Chambers St.. N. Y

Machlne? 01 lmproved Styles for makin
HE ES

SHINGLE ADING, AND STA
Sole makers of the well known IMPROVED LAW’S PATENT
8HINGLE AND HEADING SAWING MACHINE. Forcirculars
address TREVOR & CO., Lockport, N. ¥,

GLASS MOULDS, for Fruit Jars, Lamps
Botitles, Ink Stands,etc., made by H. BROOKE
15 years COR. WHITE and CENTRE 8Ts., N. Y. For any
thing new in glass, you will require a mould (or die).
Evegy description of moulds for glass, rubber, zinc
etc. Send model or drawing; inclose stamp.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &c¢
&c. Send for Nlustrated Catalogue and Price List.

GEORGE PLACE,

121 Cham>ers & 108 Reade 8ts. N. Y. City

MPORTANT FOR ALL CORPORATIONS AND
. MANF’G CONCERNS.—Buerk’s Watchman’s
ime Detector, capable of accurately controlling the
motion of a watchman or patrolman at the different sta-
tions of his beat. Send for circular.
o Eo » P, 0. Box 979, Boston, Mass.
N. B.—The suit against Imhaeuser & Co., of New York,
was decided in my favor, June 10, 1874. Proceedings
have been commenced against Imhaeuser & Co. for sell-
ing, contrary to the order of the Court, and especially the
clock with a series of springs in the cover, and marked
Pat'a Oct. 20 5
clocks infrlng'ing on my Patent,
ding to law.

Persons usln% these, or any other
will be dealt with accer

New Orleans
Pacific Railway Company.

NEW ORLEANS, LA., August 1th, 1875,

Cash Proposals for Six Thousand (6,000) Tuns of Stee
Rails, weighing 56 1bs. per yard, and in lengths of 30 feet
bars, are invited by rhis Company. Delivery to be made
in three equal installments, during the months of Sep-
tember, October, and November.

Also ﬁ‘ish—plates, Bolts and Nuts, Spikes, &c., required
for above length of rails.

All to be of best quality.

E. B. WHEELOCK.
PrEs. N. O. PaorFic RAILwAY Co.

GLASS OIL CUPS

of all kinds. Brass Fittings for Steam, Water and Gas.
Brass Castings. Send for Catalogue.
HILLARD & HOLLAND 62 Gold St.. New York.

= D LINCORD AYLES

The Standard—Best Stock—Finest Finish,

MANUFAOTURED ONLY BY

D. ARTHUR BROWN & CO., Fisherville, N.H.
a day guaranteed using our Well
$25 Auggr & Drilis. SIgO a month
paid to good Agents. Auger book
free. Jilz Auger Co., 8t. Louis, Mo.

. NOYE ; 8
Mill FurnishingWorks
are the largest in the United States. They make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, I‘ulleyl and Gearing, specially
adapted to flour mills. Send for catalogue.
J. T. NOYE & SON. Buffalo. N. }

TO INVENTORS
AND MANUFACTURERS

The ¢4th Exhibition of the American Institute will o
pen Se|
tember 9th 5 Machinery will be received after August 16th, othg;
:o?d‘- AfterAn:ulL 29th, For particulars address ¢ General Sup-
by A Inatt New-York.”

IIIIIII T+Y WRIORUOGNHT

BEAMS & G/IRDERS
HE Union Iron Mills, Pittsburgh, Pa.

The attention of Engineers and Architects is called
to our improved Wrought-Iron Beams and Girders (pat-
tented), in whick the compound welds between the stem
and flanges, which have proved so objectionable in the old
mode of manufacturing, are entirely avoided. We are pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For descﬂgnve Iltholglraph addrese
Carnegie Brothers & Co.. Union Iron Mills, Pittsburgh.Pa

Todd & Rafterty Machine Co.

MANUFACTURERS OF
The celebrated Greene Variable Cut-Off Engine: Lowe 8
Patent Tubular and Flue Boilers; Plain 8lide Valve Sta-
tionary, Hoisting, and Portable Engines. Boilers of all
ginds.” Steam Pumps, Mill Gearing, Shafting, &c., Silk,
Tow Oakum, Bu.ggﬁx 3 Rolﬁ. Flax,and Hem; Machlnery.
Agenu for the New Haven Manufacturing Co.’s Machin-
st’s Tools; for Judson’s Governors and Stop-Valves;
Sturtevant Blowers;

and Differential Pulley-Blocks,
WAREROOMS, 10 BARCLAY 8T., NEW YORK,
WORKS PATERSON. NEW JERSEY

ICHARDSON, MERIAM & CO.,

Manufacturers of the latest improved Patent Daniels’
and Woodworth Planing Machines Matching, S8ash and
Molding, Tenoning, Mortlsinf. Boring, Shaping, Vertical
and Cirgular Re-sawing Machines, Saw Mills, Saw Arbors,
Scroll Saws, Rallway, Cut-off, and Rip-saw Machines
Spoke and Wood Turn{ng Lathes, and various other kinds
of Wood-working Machinery. Catalogues and price lists
sent on sapplication. Manufactory, Worcester, Mass.
Warehouse. 107 Liberty Street. New York.

NEW & SECOND-HAND.
Send for Circular. CEAS.PLACE
108 Reade St.. New York.

Water  Wheels.

Morethan four times as
many of Jas, Leffcl’s Im-
roved Double Turbine

ater Wneelsin operation
than any other kina. 4
sizes made, ranging from
5% to 96 1n. diam., under
heads from1 to 240 tt. Suc-
yessful for every purpose.
Large new pamphlet, the
finest ever published, con
taining overs0 fine illustra
tions, sent free to parties
* nterested in water power.
LEFFE 0]

springfield, 0., & 109 Lib-
grty t., New York City.

I
Catalogue for 1875,

FOOT LATHES, 815 and upwards.,—Keystone
Portable Forges, Fleetwood Scroll Saws, Machinist’s
Blacksmith’s, Model Maker’s, and Carver’s Tools an
fine Hardware.
A. J. WILKINSON, & CO., Boston. Mass.
§¥~ Headquarters for any thing in the Hardware line.,

PLANING AND MATCHING

e

EDANT & CO.
HAMILTON, OHIO.
Send Tor Catalogue and Price List .

IVIL & MECHANICAL ENGINEERING at
the Rensselaer Polytechnic Institute, Troy,
N.Y . Instruction very practical. Advantages unsur-
assed in this country. Graduates obtain excellent posi-
ions. Re-opens Sept. 16th. Forthe Annual Register,con-

taining improved Course of Stud rv and full particulars,
address PROF. CHARLES DROWNE. Director.

Niagara
e, SteamPumpWorks

ESTABLISHED 1862.

CHARLES B. HARDICK,
LNo. 23 Adams Street,
BROOKLYN, N. Y,

DITCHING and EXCAVATION.

RANDOLPH'S PITCHERAND EXCAVATOR: Simple,
strong, and adapted to all soils reasonably free from
stumps or large stones. Will do the labor of 100 men.
steadily. at the cost of ten. Machines of all sizes, cut-
ting from three inches wide, three feet deep, to 36 inches
wide, four feet deep. Extra sizes made to order. Circu-
lars, &c., sent on ziplglicatxon to

RANDOLFH BRO’S, 111 Broadway, New York.

Portland Cement,

From the best London Manufacturers. For sale b

J. D, 55 Cliff St., N.
A Practical Treatise op Cement furnfshed for 25 centa.
DAMPER AND LEVER
REGULATORS GAGE COCKS.

MURRILL & KEIZER. 44 Holliday St., Balt.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B. PranxLoy, V. Pt. ], M. Arrxw, Predt
J. B. Pixucn, See.

HABRTFORD, CONN.

RAWINGS.
MYE
MAN’F’G CO.

MODELS
AND
ACHINERY.

PATTERNS,
CENTER ST.

T o S O e

Address JOHN A. dOEBLING S SONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty 8t., New York.
Wheels and Rope for conveying power long dist:

& T. V. Carpenter. Address

T
Box 718, New York city.

AAn deutfche Crfinder.

Diefe grofle und thitige Claffe unfrer Bes
pdlferung maden twir befonbers bdarauf
aufmertiam, daf unfre Firma durd) ihre Ber-
binbung mit WcShington und ben europdifden
Pauptftidbten, befondere Bortheile zur Crlan-
gung bon in. umd auslindijden Patenten
bietet.

Seever Crfinder, gleid)viel welder Nationalis
tit angehorig, ift durd) die [iberalen Patentges
fetie der Bereinigten Staaten jum Patentidut
fiitr Crfindbungen beveditigt. Unfre Firma ift
bereit, geftiitst anf 26jdhrige Erfahrung, deutide
Grfinder jeber Seit su berathen unbd u mdfigen
Preifen vajd) und piinttlid) Patente ju exlangen.

Die Deut{dhe Section ift in den Hanben
fihiger deutider Jngenieure, ‘veide in ber
Office  perfonlidhy mit Crfindern verfefhren
werbden.

Der ,,Scientific American” twird in feinen
©Spyalten bie bedeutendeven Erfindbungen be-
fpredjen.

Correfponbdeny erbeten und prompt beant-
wortet. Pamphlete in deutjder Spradye wer-
dent auf Bevlangen franco jugefandt.

Abdreffive:
AWunn & go.,

ySctentific American” Patent Agentur

87 Park Row,
Naw Tnrk CHEF

Advertising Agent.

HEN YOU DESIRE BOOKS, SEkND TO GEO. E?*
STEVENS & CO., Cincinnati, O. Ask prices or

information.
el o “ Lowest Priced and BEST.
P
EXC Sioy Do Your Own Printing
Poﬂﬂbl' $ Press_for cards, labels, envelopes, etc,
e Larger sizes f or larger work.
%\& | BusinessMen dotheir printing and
I advertising, save money andincrease
W trade. Amateur Printing,delight
A8 ® fulpastime for spare hours. BOYS
Pri tin have great fun and make money fast
INING  at printing. Send two stamps for full

catalogue presses type etc to the Mfrs
P"G ssed calpoRne R 0., Meriden, Conn,

THE NATIONAL
Steel Tube Cleaner.

JULY®8

n 1874,

Adopted and in use lgly U.S. Nav&. Forsale by dealers.
HE CHALMERS §

Send_for Circular, PENCE CO.
foot E. 9th Street, N. Y., Agents for the U. 8.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH AIR SPACE IMPROVEMENT.
Saves ceu 10 ﬁweucyﬁ)er cent. CHALMERS SPENCE CO.,
l(ﬁ)t E, 9th Street N.Y.: 1202 N. 2nd St., 8t. Louls, Mo.

Send for Circular.

REYNOLDS & CO.,

145 EAST ST., NEW HAVEN, CT.,
MANUFACTURE
ron and Steel Set Screws, Round, Square, and Hexagon
Head ; Machine anG_Cap Screws; Plano, Knob. and Lock
Screws; Machine, Bridge, and Roof ﬁolts, Bolt Ends,
Blanks, Nuts, Washers, etc., of every description.
Send for Price List.

Patented 1868—1874.

BOLT CUTTERS.
Dies open and close and Bolt
thrown out automatically.

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

make all kinds of [ron Working Machinery.
Also, Shafting, Pulleys, &c.

PLANERS

DRILLS,&c.  Send for Price List.
N MANUFACTURING CO.,
New Haven,

KNCGINE LATHES
NEW HAVE

T AT
mery Wheels

STROnSa

THE BEST INJECTOR

For Locomotive and Stationary Boilers.
FRIEDMANN’S PATENT.
Over 15,000 Now in Use Here and in Europe
Throws more and hotter water, with less steam, than
any others. It hastwo Waterways, ixed Nozzles, and no
movable parts to get out of order
NATHAN & DREYFUS, Sole Manufacturers.
1 Liberty St., New Yorik,
8 Send for Catalogue.

OGERS’ TANNATE OF SODA BOILER

ﬁ SCALE PREVENTIVE. JOS. G. ROGERS & CO.,
adison, Ind. §¥ Send for book on Boliler Incrus-

tation.

Machinists’ Tools.

E HEAVY AND IMPEOVED PATTERNS,
LUCISS W, POND, MANUFACTURER,
Worcester, Mass.
WAREROOMS 98 LIBERTY 81., N, Y.
¥ Lathes, Planers,Boring Mills, Drilis,and Gear
ters a Specialty .
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SCIENTIFIC AMERICAN,
FOR 1875.
MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTIETH YEAR.

VOLUME XXXIIL—NEW SERIES

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the third day of July
1875, a new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer.

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

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursuits generally; and it is val-
uable and instructive not only in the Workshop and
Manufactory, but also in the Household, the Li-
orary, and the Reading Room.

TERMS,
One copy, one year (postage included). ...... $3,20
One copy, six months (postage included). ... 1.60
One copy, three months (postageincluded).. 1,00
One copy of Scientific American for one
year, and one copy of engraving, ¢ Men
of Progress”........ 00060000BE0080000000 o6
One copy of Scientific American for one
year, and one copy of ‘Science Record”
forl1875....cceiviiniiinnnnnnnn. 5.20

Remit by postal order, draft, or express.

Address all letters and make all Post Office or
ders and drafts payable to

MUNN & CO.
37 PARK ROW, NEW YORK.,

HE ¢Scientific American” is prinled wita
CHAS. ENEU JOHNSON & CO.'S INK. Tenthand
mbard Sts. Philadelphia and 59 Gold 8t. New York

THB

10.00






