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THE NEW POST OFFICE, NEW YORK CITY. The immense size, beauty, symmetry, and strength of the

On Saturday, August 28, the Post Office Department of | bul'diog, and all its splendid internal aArrangements, can
New York city moved into the new and handsome stracture | only be adequately realizod by a close inspection, Ground
orected at the south end of the City Hall Park. Wae give | was first broken on August 0, 1860, and it will have cost,
herewith an engraving (Fig, 1) showling the south and wu-n[ when completely finished, about $8 00,000. The general
fronts, and giving a good general idea of the outer appear- | | plan is an immense triangle, inclosing an open iriangular
ance of the structure. court. The light from this court exteads down through three
The now post office is by far the finest edifice in this city. | glass tesselatod floors to the sub.cellar, The court is entire-

ly open down to the first story, All the apper stories are
well lighted and ventilated by this open space. The build-
ing, which is firoproof throughout, occuples 21 city lots, has
o frontage on Broadway of 340 feet, on Park Row of 820
feet, on the City Hall Park of 200 feet, and at its southern
side a frontsge of 130 feet. The hight from the sidewalk to
the lantern crowning the dome is 105 feet, The first two
Continued on page 178,
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THE WOODBURY PATENT.

In our number for January 9. 1875, we gave an account of
the strange proceedings before the Patent Office, conducted
under the inmediate auspices of the then Commissioner of
Patents, Leggett, by which that officer granted a patent for
an old device that Lad been in common use for about & gene-
ration. This is now known ss the Woodbury planing ma-
chine patent: the particular clsim allowed by Leggett being
for a device 1o press down or hold the lumber while passing
through the machine. The patent as granted by Leggett is
8o drawn as to render every form of planing machine or
lumber-dressing mschine an infringement of the patent;
consequently, if the patent can be sustained, it will bea
“* Big Bonanza” for its owners; every person who builds
a house, or puts ap a picket fence, or walks upon a wooden
floor, wust pay tribute to this patent. A large amount of
money was spent io obtaining the patent; and as soon as It
was granted, s still larger sum was subseribed, and a joint
stock company was organized to endeavor to sustain it
Leading lawyers were retained, and intimstions circulated
oxpressive of the determination of the company to exhaust
overy possible resource which money could command to on
force the patent, Users of planing machines were given to
understand that their interests would lie in supporting, not
in opposing the patent. By quietly submitting, they were
promised the enjoyment of licenses under the patent for »
small sum; but in case of opposition, they were liable to loss
both of besiness and property. Some of the users succumbed
to this pressure, and ok licenses. But the great mass of
lumber dealers resisted, and joined in & united effort to test
the validity of the patent, in a legal manner, before the
courts, forming, for this purpose, a National Committes of
Defense. It is now alleged that certaln members of the
executive committes of this association bave turpe? traitors,
bave sccepied bribes from the Woodbury Company, and are
now working, vot to defeat, but 1o uphold the patent,

The following letter, published in the Northwestern Lum-

berman, gives a resumé of the situstion :
THE CASE OF WOOUNURY VERSUS THE PLANING-MILL MEX,
Bowston, July 26, 1875,

This case, one of the greatest in the wholo annals of patent
litigation, is still undecided, and, a8 the months roll on, evey
gnins in interest.

In 1874, Joseph Page Woodbury invented, or claimed to
have done so, & flexible pressure bar as Ao attachment to
plsning mechines, o supersede the horetofore commonly used
roller. The advan s claimed for it were that, owing (o the
close proximity in which it could be placed 1o the rotary cut.
ter, it prevented suy tendency in the board w split or crack,
and, from its resdy and varied adjustment, sdmitted of the

y insertion of any thickness of board or plank.

On April 20, 1873, some twenty-five or more years aftor Liin
Invention, Mr Woodbury secured a patent in which he clalms
for his invention four points embodying the principlos set
forth above, Binee the time of securing this patent the
Woodbury Patont Planing Machine Company (Mr. Wood.
bury himself died some months since) bave demandod from
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alty:
@ The compnny has determined to charge o proliminary fee
of 1’1:0 on u‘;h {nmhlno using sald fnvention, and that all
planing, tongueing, and grooving manchines, and all molding
muchines, which cost $300 and upwards, using said inyen-
tion, shall be considered first clams machines, and to ’uy a
royalty of $200 per annuw, payable quarterly; and | wuid
uarterly license fees are paid within the first fiftoen du{u
roun nnd after the first day of Junuary, April, July, nnd Oc-
tober, respoctively, n discount of twenty por cent whnll bo
made. Al other planing muachines and molding mnehines
to be considered socond clugs muohines, and to pay n royalty
of $100 per annum, puyable quarterly, subjoct to the samo
terms of discount as the machines of the first class; and the
company has determined to grant no licenses until the dam-
nges and royalty from the date of patent, April 29, 1873, 1o
March 2, 1874, i"":‘0 been fully sottlod and puid,"—Hetract
Srom pamphlat of Woodbury Patent Planing Machine Com-
ny.
pa",go much for Buckingham ! Immedintely on the issue of
the Woodbury demands, the leading lumbermen, who wers
users of these pressure bars, and which they had beon using
unquestioned for the past twenty-five years (and thoy cluim
that similar bars had been in use before the invention of said
Woodbury), formed themselves into a National Executive
Committee of Defense, with W, N. Greene, of Bronsons, Wes-
ton & Greeno, Burlington, Vi, as chairman, N. M, Jewett, of
Jewett & Pitchier, Boston, Muss,, as treasurer, and W, W,
Crapo, of Crapo & Co., Flint, Mich., these being the general
officers. This association, to defend the manufacturers and
users of phning machines against the claims to royalty de-
manded by the Woodbury Compuany, soon grew to vast pro-
portions, and now includes the leading lumber and planing
mill men in all the principal lumber cities of the Union,
numbering in all some six hundred and fifey firms, Then the
Woodbury Cumpanf’ endeavered to compromise with the ex-
goutive committes, hoping thereby to get injunctions against
ull other users of planing and molding machines, us they
would not be utronﬁ enough to make a defence ; whereat the
manufacturers of planing and molding machines, foreseeing
the danger and 1oss to their customers, pledged themselves
to support the associntion, and urged its continuance in the
courts. All of which Mr. H. B, Smith, of Smithville, N, J.,
treasurer of the Manufacturers’ Defense &ssocintion, most
coneisely sots forth and ably advocates in his journal, 7%s
New Jorsey Mechanic, of July 1, 1855.
The associntion hnve secured for their counsel the Hon,
Caleb Cushing, Hon. Wm. M. Evarts, Hon. E. Pierrepont,
Hon. B. K. Curtis, and John T. Drew, Esq. The Woodbury

% | Company have Benj. F. Butler, with some others of note.

The association have published pamphlets and papers
pithily presenting their position in the case, one of the most
witty and concise of which is quoted: “If a man can file o
olaim to an invention in 1848, have it rejected in 1840, and
withdraw his fee and papers in 1852, and then obtain & pa-
tent in 1873 under one clause of a law, while he violates an-
other clause,and enlarges his claims and ivereases his combi-
nations, we certainly think Noah might, through some de-
scendant, get a patent on steamships on a claim of haviog
been the inventor of the ark.”

So the case now stands, having developed itself into a
very pretty controversy, in which we must confess our sym-
pathies are wholly with the manufacturers and users of
planing machines. “ But with the strong rests the victory,”

One of the later developments of the case here is the
withdrawal of twoof the prominent lumber 6rms from the
association, to form a3 combipation with Almy and some
other inventor of a bar similar 1o Woodbury’s, they to work
in unison against the association of which they were former
members,in consideration, it is reported, of receiving a liberal
share of the stock. W.E S

It appears, further, that the Attorney General of the
United States has issued an order for scire factas proceedings
against the Woodbury Patent Planing Macbine Company on
anccount of fraud in its procurement. It is suspended until
October 15, 1875, to enable the Woodbury Company to file
rebutting evidence.

The Woodbury Company has brought suit against soveral
parties using machines. The first case is that of Hancock &
Greeley, Cambridgeport, Mass,, the trial of which is likely
to come on in the course of n year,

SHALL WE EAT THE HORSE?

We have spoken {rom time to time of the progress of hip-
popbagy in Paris, regarding the same as an exporiment
which there was no particular need of putting into practice
here, It may nevertheless be demonstrated that, in not util-
izing horse flesh as food, we are throwing away a valusble
and palstable meat, of which there is sufficient quantity
largely 1o sugment our existing aggregate food supply.
Supposing that the borse camo into use here as food, is can
be easily shown that the absolute wealth in the country
would thereby be materially inereasod. In France the aver-
age price for horse meat, as compared with similar cuts from
the steer, is about two fifths less, A horse is there sold to
the slaughterer for from §10 to $15.

Estimsting from this that §10 s the gross value of
overy horse in the United States, over and above his worth
for working purposes, it remalos to be seen how much of
that sum may be wot apart ny to bo derived from his utiliza.
ton for food alone, As will bo seon further on, the French
butchers derive a revenue from hide, huofs, halr, ete., and,
as is well known, the same portions of the animal find in-
dustrial uses here.  Placing the value of these parts of the
curonss ut §7, we find that $8 In the vet value of each horse
for allmentary purposes. Io round numbers there are about
ten willlon horses in the country, According to the nbove
showing, we must add three dollars to the value of each
horse, since, in sddition to his value ss & worker or as A rAw
material for manufacturing, he now Las & new one as food.
Consequently the aggregate value of all the horses is in
creased by §30,000,600, But this aceretion to the wealth In
the country is of course not convertible into netunl money,
for, »o long as tho working value oxints, the food value as
woll 08 the manufacturiog value are practically st zoro; nel.
ther could be realized without great loss, und hence both ure
negatived, But there is a certaln onaily nscortained an.
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all users of the aforesaid prossure bars the following roy-| nual proportion of the horses of which the

value becomes less than thesum of their food and manofug.
turing values, and this proportion includes the cluss of whicl
the working value is more than their manufacturing value,

 but less than the above sum. We may estimate roughly

“that one tenth of all the horses reach this condition yearly,
Then, on this million animals, the food value Iy directly real.
izable, nnd therefore the woalth of the country may be con.
sidered nm notunlly incrensed by the $20,000,000 deriyably
therofrom,

Moreovor, in order that the horses should be available (o
the butcher, they must not be diseased or worn out. By (ks
the owners are directly benefited, since, while on one hand
they nre obliged to sell their horses in fair condition, they
aro suvod the oxpense of keeping the animals when the Jat-
ter bocome used up and are unable to do but light work,
though requiring more attontion and more feed. 8o also
with colts, which, whetherthey become gnod or bad horses,
cost about the same to raise. If the animal bids fair to turn
out poorly, he can be disposed of atonce and at a remunera-
tive price. The result of this weeding out in youth and de-
stroying when old, coupled with the facilities which the for-
mer affords of selection of the best types, will naturally

'conduce to the improvement of breeds and a general benefit
to the entire equine population of the country.

We can adduce no more striking example of the art of
utilization than the mode in which the French deal with
their superannuated chargers. Onthe 1st of January last,
France contained fifty horse abattoirs, and during last year
consumed 2,850,144 1bs. of horse, mule, and ass meat, The
flesh of each horse weighs about 860 1bs. The skin is sold

 to the tanner for $2.50, The hair of the mane sud tail
fetches three cents.  The hoofs are bought by comb, or toy,
or sal ammouinc, or Prussian blue, makers. The tendons
‘are taken to glue factories. There are about ninety pounds

| of bone, worth sixty cents. The intestines, for purposes of

wunure, or a8 food for dogs, cuts, and pigs, bring five cents,
The blood is purchased principally by the sugar refiners,
but also by fatteners of poultry and fertilizer manufacturers.
Twenty pounds of dried blood, which is the aversge, are
worth forty-five cents, The fat goes to the soap kettle, or is
transformed into genuine ** bear's grease,” which, delicately
perfumed and elegantly put up, fetches some exorbitant
prices in the apothecary stores of the United States; or else
it 18 used ns harness grense or as lamp oil. The yield
is from twelve to eight pounds, at a value of ten cents a
pound. Finally, it is said that even the waste flesh is al-
lowed to decompose, and the maggots gathered as pheasant
food, but this seems rather apocryphal. These utilizations
are of course entirely outside the food supply.

MR, DAWSON’'S IDEA OF EVOLUTION,

According to the reporters,the mantle of Agassiz has fallen
upon Principal Dawson of Montreal: Agassiz dead, Dawson
remains the great American opponent of Darwinism. The
honor may be thrust upon him unsought; nevertheless itis
not wholly undeserved. At least, in his zeslous opposition
to the drift of the scientific thought of the day, he has no
American rival—thstis, in the scientific field.

We do not think the less of him for that. Next to the
man who suggests a new and better way of interprering the
facts and phenomena of Nature, the most useful man is he
who most intelligently opposes it. It is through such oppo-
sition that errors are weeded out, and exact trath ultimitely
prevails. Occasionally the victory of a good theory, like
the undulatory theory of light, may be delayed, and a bad
theory kapt in power by too strong an opposition: but the
damage done thereby is more thun offset by the good effected
through the criticisms which louovating theories meet at
the hands of those who stand by the old, It is for this rea-
son that we rate the opposition of & man like Agassiz next
in usefulness to the constructive work of men like Spencer
and Darwin, Wheu such opposition fails to shuke a new
theory, wo may rest assured that it is not bused upon a de-
lusion.

But the opposition must bo genuine to be useful. It must
not call something else by the name, snd expect the crown
of victory for demolishing the substitute. That is a trick
of theologians, rarely resorted to by men of Science; but,
we fear, It s precisely what Principal Dawson bas, con-
sciously or unconsciously, been indulging in, We may be
wrong, but to our mind his facalty for misapprebending the
position and arguments of intelligent evolutionists is some-
thing marvelous in & man of his acknowledged scientific
ability, In Dr. McCosh it would not be so surprising.

Wo rofer to his address st Detroit, in which he reviews
at great length the geological record of life’s origin, and in-
ixta that the facts are overwhelmingly sgainst the theory
of spuellic evolution through natursl causes, What he un-
derstunds by evolution is nowhere distinetly aflirmed, though
it is clearly indicated in numorous passages, That it is very
different from the understanding of the lving disciples of
ovolution s plain enough from assertions like the follow:
Ing:

Discussing the insufigloncy of evolutionary hypotheses, bo
snys: ““Wo have all no doubt read those ingenious, not 10
sy amusing, specalations in which some ebtomologists and
botanists have indulged with reference to the mutual rela-
tions of Howers and haustellate Insects ) the
facts oblige us to begin with eryptogamous plants aud mas-
dibulate (nseots ; and out of the desire of inscots for non-ex-
istont honey und the adaptations of plants to the require:
ments of non-exlstent suctorinl apparatus, we haye toavolve
the marvelous complexity of floral form and coloring,and the
exquisitoly delicate apparatus of the mouths of .

insects,”
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Bolloving Dr. Dawson 1o be an honest man, the only in-
ference we can draw from a sentence 1ike the last In that he
utterly misapprehonds the views of modern svolutionists.
Certalnly nothing In the writings of Wallaoe, or Darwin, or
Lubbock, or Gray can be found to sustaln sach an ultra
Lamarckinn method of development. To be gullty of such o
min statement of the positlon of another Iu to forfelt one's
elalm to any rowpect as a solentific critle, Even Agasals’
mantle will fail to cover errors 5o gross and obtrusive.

THE NEW DEPARTMENT OF AESTHETIOS.

Professors of the humanities have ever been inclinod to look
down upon the purmaits of naturalists as listle becoming the
refinement and dignity of gentlemen and scholars. They
have delighted to ploture such as turn thelr attention to the
inferior world as vecentric follows, chiofly employed, like the
unfortunsate spouse of Lady Jane ln the ** Ingoldsby Le.
gends, " in bug-chnsiog and poking lnto all sorts of dirty
places for the ugly things that squirm in filth and darkness,

solving the infinite (unlike the Bfeltmann) as one eternal—
ovolation |

Wo fancy that the cultivators of polite literature will
therefore bo taken somewhat aghast by tho address of the ro-
tring President of the American Sclonce Association, espe
clally by that part in which ho serencly assorts that the
chief requiremmont of the modern nataralist Is an inborn and
nighly developed wsthetic faculty.

In the physical sclences everything depends on sccurate
observation, with strict logical consequences derived there-
from. In biology, on the contrary, whilo the basis of
knowledge equally depends on accurate and trained observa.
tion, the logic is not formal but percoptive. Consequently
the first requisite for excellence in this crown of the sciences
is wsthetic perception.

Savages are usually keen observers, but they would not
make good biologists: they lack artistic tact. The native
Australians furnish an illustration. In them the absence of
this faoulty is complete, Oldfield relates that when one of
them was shown Lils own portrait he called it a ship, another
suid it was & kangaroo, notone in a dozen identifying a por-
tralt as having any connection with himself., Professor Le
Conte gives a higher illustration of the same incapacity in a
well known class of travelers. Having penetrated to the in-
most chamber of the temple of Art, even the Hall of the
Tribune at Florence, they stand in the presence of the most
perfect works of art, and gaze upon them with the same in-
difference that they wounld show to the conceptions of the
mediocre artists exhibited in our shops. Perhaps they even
wonder what one can find to admire in the unrivaled collec-
tion there assembled. They may be highly educated, and
good and useful members of the social organism; but they
lack the msthetic semse which enables one to enter imto
spiritual harmony with the great artists whose creations are
before them.

Such unwsthetic and unappreciative persons would not
delight s Ruskin, as students of Art; nor would a professor
of rhetoric be hopeful of making poets of them. Professor
Le Conte maintains that they woald make no better students
of biology. The wsthetic character of natural history
makes it for ever beyond them,just as it prevents the results
of its cultivation from being worked out with logical pre-
cision.

This view of the fundamental difference between biologi-
cal and physical science claims accord with the views of such
masters of biology as Helmholtzand Huxley. To the genius
of the artistic interpreter more than the patience of the col-
lector its future progress will bedue. A rising giant has in-
vaded the domain of polite literature, and the humanities
must make room!

LIGHTNING RODS,

We published, in our last number, a very interesting
communiecation from Mr. George B. Prescott, the electrician
of the Western Union Telegraph Company, concerning an
alleged electrical phenomenon, observed during a thunder-
storm, within a private dwelling, and described by a corres-
pondent in our paper of August 14, 1875,

The phenomenon in question consisted of electrical dis-
chinrges from the water and gas pipes of the dwelling, which
was furpished with a lightning rod. The question was as to
the cause of the electrical manifestation, Mr. Prescott be-
lieved that it was due to the defective connection of the
lightning rod with the earth ; but in order to satisfy himself
fully in the matter, he took the trouble to send an assistant
to the locality, and subject the premises, pipes, and rod to
actual electrical tosts with the galvanometer.

The result was that the lightning rod was found to be so
sadly defective in its ground connection that it could not
conduct the electricity into the earth, excoept feebly; and
whepever a thonderstorm occurred, the house became
charged with electricity, and the current, being unable to
pass down the rod, made its way through the building to the
water pipe, and escaped through it into the ground. The
details given by Mr. Prescott are quite interesting. He ad-
vised the immediate connection of the rod with the water
pipe, which would thus to serve as an cxtensive conduct
Ing terminal for the rod, ensure the safety of the building,
and put an end to the electrical manifestations among the
pipes before mentioned.

This case is & representative one, as the rod was put up in
the same defective mwanner as are the majority of rods, that
is, the bottom of the rod was simply stuck down a few feot
into the ground or rock, and thus practically insulated.

We have ropoatedly advised our readors that a lightning
roc, in orler to serve as a protection for a bul.ding, must
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or & vory considerable extension of the rod itself into wet or
damp earth; or a trench, filled with iron ore or charcoal,
way bo made avallable,

The aggrogate annunl losses of life and property in this
country, by the strlling of bulldings by lghtoing, Ix lm.
mense. but might be almost wholly prevented (f proporly
armanged conductors were generally smployed. Buat it is
evidont that » more Intelligent class of lightning rod men
are noeded In thelr erection; and it Is probabie that electri.
cal Instruction must also be given in our common schools
before much improvement can be oxpected,

If & man, employed to put up a tin pipe to conduct the
rain water from the roof to the cistern, were to solder up
the bottom of the pipe, thus preventing any flow, his work
would be rejected, and he wounld be stigmatized ws a fool,
But this is subatantially what our lightaing rod men are do.
Ing every day. They put up rods for the slleged purpose of
conduoting the electric fluld, but seal or insulate the bottoms
of the rods so thut the flald cannot flow into the ground;
and the majority of employors are so ignorant of the subjoct
that they are nnable to detoot the fraad,

The known laws that govern the flow of electricity are
almost ny slmplo as those relating to water. If a proper
connection existy between the rod and the earth, the build
ing will be protected, for electricity will flow through the
rod with the same certainty that water will pass through an
open leader from roof to ground. But if the bottom of the
pipe be sealed, the water cannot run; and if the bottom of &
l';fhtning rod be sealed or insulated, the eleotricity caunot

w.

Tests of lightning rods with the galvanometer, as directed
by Mr. Prescott, will always show whether they are safe or
not. Bat it may be taken for granted, without a test, thata
rod is unsafe which merely has its bottom stuck down a few
feet into dry earth. Wae repeat, the golden rule for safety
is to have the bottom of the rod placed in connection with a
large mass of conducting material in the ground.

ANOTHER VIEW OF MR. CROOKES' LAST DISCOVERY,
In a recent issue wo gave a summary of Mr. Crookes' re.
cent observations on the behavior of delicately suspended
pith balls when ncted on by & beam of light. In s vacuum
the pith balls, and disks of cork similarly suspended, seemed
to be repulsed by the light under conditions which demon-
strated, Mr. Crookes asserts, a hitherto unrecognized power
of light.

Similar obseryations with substantiaslly the same appara-
tus were made fifty years ago, so that the discovery is not
new if true; it simply reasserts what was generally believed
when the Newtonian theory of light prevailed, namely, that
luminous radiations are capable of exerting & direct push
upon matter, It is strikingly inconsistent, however, with
the now dominant theory of light; and according to some
careful observers, it is equally inconsistent with fact. Pro-
fessor Osborne Reynolds suggests that the action of the pith
balls or disks is due to the evaporation of some fluid on the
surface of the disks, the recoil of the evaporating particles,
as they leave the disk, driving it back.

A better explanation, because better sustained by experi-
mental evidence, is that given by Professor Dewar, of Edin-
burgh, who claims that the heating of the disks is the effi-
clent cause of the action observed, In hisinvestigation Pro.
fessor Dewar used substantinlly the same apparatus that
Mr. Crookes employed, simply changing the composition of
the disks and interposing certain substances haviog well
known effects upon the radiations.

Placing a candle before the apparatus so asto cause a large
deflection, he first interposed a vessel of ordinary glass, and
the deflection was diminished. On filling the vessel with
water, the disks ceased to be deflected. Now It is well known
that water, though transparent to light, is almost opaque to
heat.

The experiment was then reversed. A smoked piece of
rock salt was interposed, shutting off the light but allowing
the heat to pass through. The disk remained deflected: so
likewise when a solution of iodine in carbon bisulphide was
used, a substance opaque to light but transparent to heat.
These experiments show that it is not the luminous radia-
tions which have power to move the pith balls, but the ob-
scure radiations commonly known as heat rays.

The next question was: Howdo the heat rays produce the
motion? To test this,disks of rock salt (transparent to heat)
and glass (transparent to light) were substituted for those of
pith or cork. When a beam of light was thrown upon the
clear salt no motion ensued, the radiations passing through
unabsorbed. When the light was received on the glass, part
was arrested, the glass was heated, and the disk was defleoted,
The effect was reversed when the back of the rock salt disk
was costed with lampblack. The radiations were absorbed
by the lampblack at the surface of contact; the lampblack
was heated and, by conduction, heated the salt, and the result
was (at first) ropulsion. Woere the lampblack a good condue.
tor, it would heat through first, and then there would be re-
pulsion from that side, or apparent attraction, Thisin a va.
cuum: at ordinary pressure the motion s always forward
from the side of the disk most heated,

Other experiments were mado with disks of sulphar, clear
and ordinary; and with transparent disks coated on one side
with white phosphorus, which is opaque to the altra-violet
rays. In the latter case, when the disks were acted on by
light, chemical action ensued with disengugement of hear,
resulting in a motion of the disks away from the side heated,
The reverse was demonstrated by bringing ether near a disk ;
and doubtless the same effect would have been produced by

‘have & large conducting terminal in the earth, This termi-

a plece of ice. The chilling substances caused a radiation

nal way cousist of an iron water pipe, as In the present case, |

of heat from the side of the disk toward It ; the distsnt side
became the leated one, snd apparent atiraction was the re-
wuls,

Professor Dowar's explanation of these phenomens is sim-
plo.and does not involve any new or inexplicable power in ra
diations.  The apparent sttraction of the disks by light un-
der ordinary pressure s enused, he ways, by convection cur-
rents. Thealr or gas o front of the diak is heated, and,
rislng, tends to cause & vacuum ; the disk conmquintly ad-
vauces, pushed forward by the power that drove the ship of
the ** Ancient Mariner *:

“The alr Is cut wway before
And closs from behing 1"

In a vacuum the effect is different : the disk is repulsed lo.
stead of attracted—repulsed by the recoil of the residual
molecules of the gas, which leave the heated side of the
disk at an increased velocity sfter Impinging upon it in the
course of their travels,

'* What takes place is this: The particles of the gas are
fiylng about In all directions, with & velocity which depends
on the temperature. When théy impinge on the hevied
dink, they go off with a grester velocity than those which go
off from the colder wide, and hence there is n recoll of the
digk. When the gas Is st all dense the particles get & very
short way before they are met by another snd sent back, and
%0 the velocity gots to be & common velocity before any visi-
ble action takes place. When the gas Is rare, the particles
may get a long way off before they meet others, and so the
action becomes perceptible.”

The vacus employed by Professor Dewsr were formed by
the charcoal method, the density of residual gas beiog re.
duced to one four-millionth of its density at ordinary press-
ure. In such a vacuum, the average path between two colll-
sions is about 1 foot sgainst an average of one four millionth
of a foot at ordinary pressure. It will be seen, therefore,
that the particles may have relatively a very long way to
travel after leaving a disk.

For the benefit of those who bave dreamed of securing a
profitable direct motive power derived from solar radiations,
it may be added that the total work done by the radiations in
these experiments did not amount to the five-millionth part
of the available energy received by the movable surfaces.

EXPLOSIONS IN GUNPOWDER MILLS BY ELECTRICITY.

A correspondent remarked, some time since, that the
mysterious explosions of some powder mills may probably
be due to an electric spark given off by persons dressed in
woolen clothing, who, when the air is dry, may (by friction
of their clothing or feet) produce from their finger ends a
spark of electricity sufficient to ignite & gas jet. He sub.
mitted the question whether it would not be possible that
wen at work in powder mills may create so much electricity
in their bodies that, whean their hands come in contact with
metallic conductors, it may be, if not sufficient to ignite
puwder, enovgh to igoite some inflammable gas generated
from the chemica's.

This letter has drawn the attention of the London (hemi-
cal Revicw, which states that in Ergland they have often
seen in American journals the statement that an electric
spark, sufficient to ignite gas, may be given off by the
haman hand : but the editor says that he never heard of such
cases on his side of the water. We know that the air in
Epgland and ail the countries of Western Europe is very
damp, owing to the prevailing west winds and tbe absence
of extensive areas of dry land, blowing over which the wind
would beccme very dry, &5 are our west winds, coming over
our prairies.

It is asked what inflammable gas may be generated

in the manufacture of gunpowder? To this, it may be an-
swered that, in the manufacture of fulminates for percus.
sion caps, inflammable vapors, as nitrous ether, etc., are
given off, while the dust of gunpowder and even of charcoal,
when floating in the air in & proper quantity, may form an
explosive mixtare. Even the dust from the mineml
grahamite, which in its character is very sin Har to gun.
powder charcoal, has repeatedly exploded in the mines in
Western Virginia, when mixed with alr in the right quantity.
It is well known among electricians that a wesk electrie
spark will more easily explode guopowder than & strong, in-
tense spark : the latter will scatter & heap of gunpowder
without igniting it, but, when the spark is weakened by
substituting for a part of the conducting metal a less con-
ducting material, such as water or & molstened thread, then
ignition will readily take place.
We acknowledge that we have no positive evidence that
powder mills have actually been exploded by electricity ; but
the possibility of such a cause was only suggested in our
paper, and it must be adwitted that this suggestion is not
unworthy of serious attention.

&

Resignation of Commissioner of Patents,

The dally papers announce the resignation of Mr. J. M.
Thacher, the present Commissioner of Patents, to take effect
October 1. His successor has not yet been announced by the
President, but the name of R. H. Duell, of Courtlandt
county, N. Y., is mintioned as the probable appointee. Mr.
DueHl s reputed to be a lawyer of considerable ability as well
as a first class politiclan, He was formerly s member of
Congress.

NEw Russiax Gux,—A great cannon, lately bullt at the
works at Oboukowsky, has cost $65,000, and welghs 40 tus,
It is a breech loader, entirely in erucible steel, 20 feet 6

inches long; its Inrgest ring is 574 luches In dinmeter, and
the tube has thirty six grooves.




' ~ Continued from firat page.
floors and the basements below are occupied by the post of-
fice, and the third and fourth floors by the United States
courts and offices (the interior of the United States Court s
shown io our Fig. 2). There are ten elovators for mail mat.
ter, and four for passengers. The bullding looms up grandly
above the structures in the vici-
nity, and attracts and interests
the attention of every beholder.
The solid walls of the post office
con‘ain half a million cubic feat
of granite. Every creditis due to
the great ability shown by A. B.
Mullett, formerly United States
Supervising Architect, in perfect-
ing the plans of the building, and
giving to New York an edifice
that will be a continual source of
pride to it

The business transacted in the
post office in this city is some-
thing marvelous, being nearly
double that of acy other city in
the Union. Thesaverage number
of domestic letters received and
distributed daily is $00,000; the
number of foreign letters re-
ceived, 30 000; the number dis-
patched, 85,000; and the number
of local letters received and dis-
tributed, 120 000. There are
5,705 lock boxes for letters, and
872 lock boxes for newspapers.
At the post office and stations
there are sbout 1,300 employees,
and 390 carriers are employed.
In the post office proper there are
600 clerks.

Experience has shown that
Mondays and Thursdays sre ge-
nerally the heaviest dsys. To
properly manage a business so
vast and so complex as that trans-
ncted in the New York post of-
fice requires the highest order of
executive abdity, combined with
a quick perception of details
needed to systematize the work
80 a5 to make one harmonious
machine,

THE ELEVATORS,

One of the most noticeable fea-

tures of the interiorof the baild-

tieal working; and then the want of menns compelled him to
carty on his aporations in the same apartments where he
lived, in Jersey City.

Aftor prosocuting hig work for n year or more under these
embarrassing ciroumstances, and subsequently, for a fow
months, in & loft on Cedar streot, In this city, his plates had

ing is the telescopic hydraulic
elevator. Eight of these are
used for handling the mails, and
four for passengers. Of the Iat-
ter the two principal ones are lo-
cated in the wells of the grand
spiral stairways which occupy the pavilions at either extremi.
ty of the north or park front. The elevator carsare of elabo-
rate design and finish. Their most striking peculiarity,
however, is their mode of operation. Imasgine an iron tele-
scope sbout 18 inches in diameter and 30 feet long when
closed ; set the small end up, with a car resting on the eye
piece. Now this telescope, being strong enough to resist
great interns] pressure, has its three polished wrought iron
slides working through watertight stuffing boxes; and it is
obvions that, when water is forced into it, the slides will be
forced out and up, and the car, resting on the upper one, will
in consequence be elevated. To lower, the confined water
is permitted to escape, when the weight of the car and slides
causes a prompt descent. These operations are controlled by
& thresway valve, actaated from the car by a guide rope in
the usual way; and by its means the speed in either direc-
tion can be instantly adjasted to any rate, from an almost
imperceptible motion to 100 feet & minute with perfect ease
and steadiness.

The engraving, Fig. 8, represents one of the large passen.
ger elevators extended to its full hight. Their range is from
the first to the fourth floors, a distance of about B0 feet.

These elevators were built by Messrs, Davidson & Mars, of
26 Courtland street, New York city.

The forego'ng engravings ars all executed by the new
process of the Photo.Engraving Company, No, 62 Courtlandt
sireot, this city, an sccount of which we give in the wub
joined article,

Photo~Engraving.,

The production of metallic plates engraved by the ald of
light, for use in printing, was attempted as oarly g 1813, by
Niepes, about twenty five years bofors the art known ns pho.
tography was invented. Since then, many attempts at photo.
engraving have been made, and numerous specimens of more
or less merit have been exhibited ; but it 1y only within the
last few years that this art has been brought to such adegree
of perfection as to serve a useful purpose

Among the various inventors {n this field, John C, Mosn,
superintendent of the Photo.-Engraving Company, of this
city, seems to have achieved the highost nuccess. Belog both
& practical photographer and a printer, his experience gave
him great sdvantage in his endeavors to prepars plates, by
means of photography, to be used on the ordinary type
press. He commenced his experiments with great enthusi-
asw, in the spring of 1858:but it was not till ten years later

Fig. 2—THE UNITED STATES COURT, POST OFFICE BUILDING, NEW YORK CITY.

Fig. 8.
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shat he had 2o far succeeded as to get his procoss into prac-
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attracted go much attention that he wasg induced to unite with
others in the organization of & company for the purpose of
enrrying on the work upon a large scale. Accordingly the
Actinie Engraving Company was formed. Buat this did not
prove a financinl success ; and after a year and a half f¢ was
anbandoned.

There are somoe inventions
which, though of great valae,
are slow In winning their way
to public favor. This proved
to be one of them. Thers ex.
isted in the minds of many pub.
lishers astrong prejudice againgt
process engraving, due to the
factthat several prccesses had
been introduced, of whieh they
had made trial with very unsa.
tisfactory results. Time was re.
quired to prove that Moss’ pro.
cess was not like the others.

Another and perhaps greater
obstacle was met in the reluc.
tance of artists to adapt their
style of drawing to the require.
ments of this new art. They
had been accustomed to make
their drawings with pencil and
brush, often hastily, leaving
the work to be perfected and
finished by the slow and tedious
toil of the wood engraver. Now
they were asked to furnish pen
and ink drawings, executed
with the care and exactness ne-
cessary to secure the desired re-
sult. Their first attempts were
generally failures, increasing
the indisposition to change.

But Mr. Moss had pursued
his invention too long to be dis-
heartened by these obstacles
and delays. A new organization
—the Photo Engraving Compa-
ny—was formed, something
more than three years ago. Ex-
pensive apparatus and machine.
ry have been introduced, impor-
tant parts of which have been
invented and constructed ex-
pressly for this use; workmen
have been carefully trained to
perform their respective parts;
a corps of artists, patiently in-
structed, have become skillful
in the styleof drawing required
by this method of engraving;
and the process itself has, in
several respects, been essential-
1y ehanged and improved.

One of the methods devised by Mr. Moss to save labor in
the production of pen drawings is this: The copy from which
a drawing is to be made is photographed double the size of
the plate required, on arrowroot paper, and then fixed snd
well washed, but not toned. Directly upon this print the
drawing is made with a pen and india ink. When the out-
lines and all the important parts of the drawing are com-
plete, a saturated solation of corrosive sublimate in alechol
is flowed over the drawing, which bleaches away the photo-
graphic color without at all injuring the lines in ink. The
finishing touches are then added, when the drawing is ready
to be reduced and engraved. Thus the tedious operations of
sketching and tracing are obviated, and a degree of accuracy
is secured which it would be difficult to obtain by any other
means.

It should be observed here, however, that drawings are
Dot required for all the engraviog done by this company,
since a large part of their work consists in the direct repro-
duction of woodcut, lithographic, and steel plate prints, either
of the same size as the originals, or of reduced or enlarged
sizes.

Up to the present time this company has engraved over
50,000 relief plates, mensuring over 600,000 squure inches;
and it is estimated that, with about 60 employees, they are
annually performing an amount of work that would require
for its nocomplishment at least 1,000 skillfal wood engravers,

The view of the Now York Post Offico Building, on our
first pago, was engraved by this process from a pen drawlng
mudo by one of thelr draftsmen,

The English Folar Expedition,

Nows has been recelved in Eogland from the polar expedi-
tlon, which sailed early in tho summer. Both ships hiad ar:
rived at Disco, Greenland, after n ploasant voynge, and pro-
parations for pushing further north were In active progress.
During noxt spring slx sledges will start for the pole, One
slodge will lonve the party and return every weok or 5o, trans.
forrlog Its surplus provisions to the others, When the ox-
ploring party Isthus reduced to one slodge, that will push
on slovo and reach the pole by itself. If this is done satis-
factorily, and all the surveys are completed, the expedition
will be able to return to England during the autumn of
1476,

Mu. Proctom, the celebrated English astronomer, who
lectured in thiscountry two years ago with so much success,
s nbout to come again. He Is an able and interessing
vpeaker.




IMPFROVED UNIVERSAL GRINDER.

The new emery grinder horewith Illustrated is so con.
structed as to facilitate operations upon a large class of work
done by machinists, stove fitters, and others, which eannot
conveniontly be performed upon horigontal machines, The
prineipal feature of the device is the mannor in which the
wheel may be ndjusted to work at any angle by simple me-
chanlsm, Involving the use of no extra pulloys and belting,

Scientific Amevican,

ly among these may be mentioned the mesns by which ho- |

mogeueity of stracture Is attempled to bo sesured, In ordl.

nary practice steel Is at present, to a large extent, cast Into
Ingots which are honeycombed more or loss by bubbles of
gan distributed through the strudbure ; and after solidification |
hins tnkon place, it Is atterpted Lo displace these bubbles Ly ‘
the process of cogglng, hammering, and rolling the materiul |

whillo In & heated state. Durlng the earlier stages of this

S ——"

procedure, In casting Ingots it not unfrequently happens
that the bubbles of gas are largely formed near the outer
warfuce ; and during the processes of reheating, thess bubbles
are apt to be opened up by the wasting of the surface, thus
affording opportanities for the entrance of dirt and the for-
mation of seale within the bubble cells, and, &s & necessary
consequence, interfering with the obtalnlog of & solid homo.
goneous mans, Under these clreumstances, snd loasmuch as

Fig. 1 shows the grinder arranged for acting upon vertical
work; in Fig. 2 the wheel is represented Inclined.

The wheel shaft is mounted in bearings in the frame, A,
whicli, by means of a set screw passing through a slot,‘is
secured to a shank which enters a socket on the standard, B.
The shank, by loosening the set screws which confine it in
the socket, can be drawn out to tighten the belt which, act-
ing on a pulley on the wheel mandrel, rotates the wheel, or
it can be turned in the socket so as to set the latter at any
angle, By means of the slot and set screw in the frame, the

'SANFORD'S UNTVERSAL GRINDER.

treatment, the steel is tender and requires to be dealt with
earefully ; but in proportion as its homogeneity Increases, it
becomes fit to resist more severe handling, the increase in
its toughness, doubtless, to some extent, marking the expul-
slon of the gas bubbles and the welding together of their
sides under the various compressing processes the material
undergoes. It is undoubtedly true that this mode of treat-
ment, when skillfully carried out as it is at our large works,
gives excellent results, and produces a most valuable struc-
tural material; but it is equally troe that it is far from be-

it is at present scarcely possible to prevent the formation of
the gas bubbles in the ingots during the process of casting,
50 long s tho ordinary plan of teeming them in metal molds
is adhered to, It is not surprising that the idea early sugges-
ted itself of getting the desired homogeneity by subjecting
the metal to compression while in a liquid state, instead of
allowing it to solidify before attempting to remove the bab-

bles. Such s mode of procedure is certainly = rational one,
if we allow for the moment that the casting of perfectly
|solid ingots is at present unattainable in regular practice;

wheel can be adjusted nearer to or further from the table, as ing free from objections, while it is in some respects opposed | and notwithstanding the practical difficalties attendant upon
desired. The mandrel has several inches traverse in the to what may be theoretically considered the rational modeof , its being carried into effect, it is somewhat surprising that

frame, 8o that the pulley can be pressed down
or lifted from the work by means of the sim.
ple lever arrangement at C. The lever may
be set and held at avy position by means of
the nut shown, or the former may be counter-
weighted and operated by a treadle benea‘h
the table.

In order to grind flat surfaces the wheel is
lowered down to them, A conical wheel is
used for grinding holes in stove plates, etc.,
an aperture beiog made in the table or an aux-
iliary platform thus provided being secured
on top of the Intter. For edging plates, the
table can be made of sufficient sizo to sustain
the whole weight of the plate, so that the at.
tendant can bring & more even pressuro on
the wheel with little labor and without dan.
ger of injuring it. The wheel can be Inclined
#0 a8 10 grind bevel edges with readiness ;and
by suitably formed grinders, moldings can
easily be ground,

The machioe is manufactured by the Tanite
Company, of Stroudsburg, Pa., who may be
addressed for further partioulars,

IS

COMPRESSED STEEL,

The manufacture of steel in large masses,
although it has made vast strides during the
past fow years, is still characterized by many
features requiring improvement, and espocial-

Fig. 2.

Fig. 1.

HYDRAULIC PRESS FOR'COMPRESSING STERL

greater progress has not been made in its ge-
neral application.

The plan of increasing the solidity of
castings by compressing the metal while in
a molten state is very far from being new;
and as applied to copper, it has been in use
in Manchester, England, for about twenty
years past. As regards steel, the credit of
suggesting its compression in the fluid state
belongs, we belleve, to Mr. Bessemer, who
embodied the idea in one of his earlier pa-
tents; but in England it hasin practice
been worked out almost solely by Sir Joseph
Whitworth, who for some years has been en-
gaged indeveloping the system, and of whose
success we shall have to speak presently, It
was in France, however, we beliove, that the
process was first practically carried out on a
lnrge scale, Messrs. Révollier, Biétrix & Co.,
of St. Etienne, having adopted it in 1867,
and haviog built steel works specially ar.
ranged for it in connection with farnaces for
making steel by the Siemens-Martin process,
According to the plans adopted by Messrs,
Révollier & Co., the metal was run from the
furnace into a ladle, which, by means of a
turntable crane, was conveyed to the ingot
molds, and the metal teemed into the Iatter,
Thoe molds wers placed on an ingot carriage,
and after filling they wore run under a hy.

Fig. 8.
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Scieatific American,

pared from a photograph of this second ingot being shown i

by Fig. 8.
If these two figuros be compared, it will be seen that,

180
drgulie press, and the motal subjected 1 compression until its

On Color Vision,

I the Editor of the Seientific Amcricaﬂn:.
It is known that a certain length of time is necessary to

th bubbles woull
temporature had fallen below that at whic
bo reformod.

We do not know whether or nor Mossrs, Ré.

ation |
volller and Co, are still using the compressing process, nor | whereas in the lngot represented by Fig. 8 there aro a great the perception of lilgh:;:‘l:(:‘;::y“:‘::“&o dlu:p:::.z:
what success has attended their Intest experiments with it, !numbor of bubbles near the outsido—and in faot only pro- | does not ;i:m:gg«;:rmil:)m obfect, Tt i aled fis opfiioniiaf b
but we know that during their oarll:rlnuu:aotb l: physiologists that the perceptions of the different 1
they produced some Mgk oom(p‘ne" ‘:?:;n tmgrln 2 ;:‘. simple colors require different times; as does like. )
also many hlluﬂ.':. 'ﬁot eo:; l(f' nlu:) cu::x wfnnm! wise the persistence of the sensation remaining in >
gots, Mossrs. Révollier ‘::m e’:""‘ loated N:m" 3 the eye. The laws of these phenomena have not .
~with varying ’“‘“‘“{"‘m . trl i .““ ’ however been yet determined,and the following ex.
such as tyres, rings for guns, etc,, but In dealing oriments, in my opinion, may serve that purposs;
with such a manufacture they hind to contend against r A ray of sunlight, £, is made to enter a dark
e e NI o gl s el sk/17 s o
e e t f th tal o porte lumiére. It falls in an horizontal direction and
pression, the initial temperature o ¢ metal on moets a lens, ¢, a flint prism, P, which disperses it,
Jeaving the furnace being reduced by its "::!:"«r‘ :'.v SR aanbrror 'mming shonut on & Tiortsontal! axis
» obtain the '
:x::e::‘:r ::;‘uid'ﬁl:'e i:esl:l‘ :l-:d:.b':;;:; :em com- which reflects the g T 6 T .b.on
ilad : rt to the use of a metal containing a the prism, on a white screen placed at a convenient
b s distance to obtain an horizontal spectram, R V, wall i
higher percentage of carbon and hence a lower v Hiltit et Teash the selsoloal
melting point, but this metal again was unfitted for u‘nnugh devel.oped to exhibi ]l) Idp;
tyres, etc., on account of its hardness and brittle- Fraunhofer lines, The whole apparatus should be ;
ness, and hence failures. One great difficulty con. fo arranged that, when the mirror is slowly made to Y
pected with the affair thus was that by the Sie- nscillluw. the spectrum may be displaced parallel to
ens-Martin process it was not possible to deliver a itsolf,
:ill:ibsteol inll:) the ladle at a terl;pornmm 50 much If now the mirror ismade to oscillate with a cer.
above its melting point as to allow of it at length tain velocity, the spectrum will be seen to become
reaching the molds at a temperature suitable for cu;ved ii;llﬂﬂ \lnf‘:hpec‘?dl 1:’3““"_' "::"g ::;‘;‘::;” 'g: i
undergoing compression. With the Bessemer pro- Vi B = y : and, still ‘more, the violet remaini ¥ 9
splmge &:dimmli'y o Rttt i fia ey, RICCO'S EXPERIMENTS ON COLOR VISION. moving the mirror in the opposite direction, the :
the initial temperatare being higher; but even whers Besse | tected by & thin skin, which might be injured in the reheat. | spectrum oscillates with it, gliding and darting like a fish in
mer steel is compressed,ssatthe Neu erg Works in Austria, |ing furnace—in the compressed ingot,shown by Fig, 2,'there | the water. It will be noticed that the convexity of the an-
it is found to be very important to keep up the temperature | is one bubble only, and that at the center of the ingot,where | terior ontline of the spectrum is in the yellow, which color -

of the steel before compressing by heating the ingot molds
bafore the steel is teemed, and by getting the molds under
the press as promptly as possible after they have been filled.

The arrangements for compressing steel which have for
some years been in use at the Neuberg Works were planned

by Herr Von Stummer-Traunfels, and they have proved
very successful, while they are also very simple. At Neu-
berg the steel from the convertersis run into a receiver which
is lifted by a powerful hydraulic crane on to a suitable car-
riage, and is then run on toa bridge over the press pit. At
the bottom of this pit is a line of rails, so that the ingot
molds mounted on carriages can be brought under the bridge
to be filled with steel from the receiver and then promptly
run under the press.

The ingot molds are,as usual, made for conical ingots, the
section at the lower part being the ordinary one of an irregu-
lar octagon—or rather a square with the corners chamfered
off —while at the upper part this section changes to circular,
the upper portion of esch mold being cylindrical, internally,
for a length of about 6 inches, so as to form a guide for the
press plunger. Externally the molds are circular, and they
are turned slightly conical, while steel hoops are shrunk on
them to enable them to resist the internal pressure. The
conical form of the ingots would of course cause the figid
metal 1o exert an upward pressure, leading to separate each
mold from its base, and to resist this the molds are furnished
with strong flanges by which they can be secured to their
bases. The mold bottoms, we may add, bave a slight de-
pression in the center, and in this is placed some fire clay on
which the metal falls when teemed. This arrangement is
employed to prevent the bottom from being injured by the
pouring of the mstal, it being important to keep the bottom
sound, as it might otherwise give way under the action of
the press

Each ingot mold is mounted on its own carriage, the latter
carrying it at such a hight that, when run under the press,
the top plate of the carringe, on which the bottom of the
mold rests, is clear of what we may term the anvil of the
press, this being a strong casting fixed on firm founda
tions. The pressure imposed by the press varies from
400 to 700 tuns, snd it is evident that the ingot car
risges could never bs made to resist such a pressure. To
avold the necessity for this, the lengths of ralls on which a
carrisge rests when under the press are balanced wo that, |
when they are merely loaded with the welght of the ingot,
mold, and carriage, they are maintained on a Jovel with the
other rails; bat when the press is brought to bear on the In
got, they descend and silow the top plate of the carringe to
take & solid bearing on the anvil just mentioned. On the
pressure being removed, the rails rise again and the carriage
can then be run on to make room for another. The general
arrangement of the press and press pit at Neuberg is shown
by the annexsd perspective view (Fig. 1.)

It should be mentionad that, when an ingot is being teemed

In the press pit, s kind of funnel of wrought iron plate is
placed in the moath to prevent the latter from belng injured
by the molten metal. When the mold has been filled, this
fannel Is withdrawn, and & short plungsr is inserted by
means of tongs specially constracted for the purpose. The
mold Ix theo run under the press and subjected to pressure
for from balf aminute to one minute, it belng fonund that
this period Iy amply safficlent to insare the desired result,
We may add that no dificulty Is experienced from metal en
deavoring to squesze out around the plunger. Any metal
s0 endeavoring to escape becommss at once so cooled as to
solidify.

At the Vienna Exbibition of 1873, some excellent speci
mens of compressed steel were exhibited by the Neuberg
Works, and amongst others the broken Ingot from » pho
tograph of which the aunexed Fig. 2 has bosen prepared.
This ingot was shown side by side with another broken in
Bot of the same stes], but uncompreasad, an engraving pre

!
v
I
|

it wonld most probably be thoroughly closed during the sub.
sequent treatment of the ingot, or where, if it continued to
exist, it could do little harm. Altogether we believe that
the practice at Neuberg has been very successful.— Engi-
neering.

Edward H, Traey, 0. E,

Edward H. Tracy, for several years past the Chief Engi.
neer of the Croton Aqueduct of this city, died recently at
Carmel, N. Y. He began his engineering careeras a rod
man, and from that humble position rose, by industrious at-
tention to the duties assigned him, to be an assistant engi-
neer under John B Jarvis, on the Chenango canal in this
State. Subsequently, under the same chief, he assisted in
the construction of the main line of our great aqueduct. He
was afterwards engaged in several other important works,
involving dock and railway construction. For the last five
years he has been Chief Eagineer of the Croton aque-
duct.

-

Ohloroform as a Preservative.

At a recent session of the British Pharmaceatical Society,
Mr. J. B. Barnes stated that vegetable infusions may be pre-
served indefinitely by the addition of a minute quantity of
chloroform. A muocilage of gum acacia and a malt infusion
have been satisfactorily experimented upon, and the action of
the chloroform appears to be to destroy the ferments. Mr.
Barnes considers that the discovery may be applied to pre-
serving solutions of citrate of ammonia, lemon juice, and
other very alterable organic substances

Gorrespondence.

, Beo Culture,
To the Editor of the Seientific American:

I can confidently recommend bee culture, as well adapted
to the sphere of women both in ety and country. I speak|
from experience, having been engaged in this pursuit for
over twelve years. In my first attempts at bee culture, I
used the old fasioned box hive. These hives were readily
constructed with Jittle or no reference to giving & profit in
surplus honey obtained from them. The losses in such
hives, from various causes, especially in winter, were very
great, and profits wers small at the best; §10 to £12 profit
from the sale of surplus honey from such hives in one sea-
son was considered an extraordinary yleld I have for
several years used a hive of my own Invention. It is con.
structed with special reference to securing a good yield of

surplus honey, in the most conveniont marketable form
My hive is so arranged and constracted that I am able to
prevent or contrive the natural swarming of boes. and, when
desired, to turn their whole foree to storing surplus honey
in the parent stock instead of swarming out, as they often
do (to their great damage) under ordinary management. Itis|
surprising to note how much more honey will be stored by a |
stock that does not swarm (yet has the same Increase of |N'-0k\
than by one that casts one or more swarms, 1| often obtain
from 200 to 800 1bs, honuy in small glass boxes from & hive
in & season,

There is In my opinion no pursult which offers groator
Inducoments to women na bee oulture, Thore are vory
many whose ocoupation confinex them Inloors nearly the
whole time, excluding them from the alr and sunshine, to
the great injury of their health; while at the samae time,
after this great sacrifice, they barely sucesed in obtalning a
livelihood. To wuch, bee cultare offars special inducaments,
such as hoalth and a groater roecompense for Inbor performed.
I hope that ere long bee culture will recelve from my sex
the attention It doserves, I am aoquainted with many who
have Iately commenced in the business who nre m.N-Hn[:
with great success

procedes the others in the motion. On keeping the eye fixed
on a point of the screen,it will be observed that the spectrum
widens, and that the exoansion is greatest in the violet and
decreases towards the red.

The same result is obtained by projecting the spectrum
directly upon the screw and observing its image in a mirror
oscillating in front of it. With the proper diaphragms,
which should be black and opaque, some_colors may be in-
tercepted, and only two allowed to pass in coincidence with
the Fraunhofer lines; this renders comparisons easier,

From this experiment it follows that yellow is the color
which most quickly affects the eye; then come orange, red
and green, blue, indigo, violet. The persistence of vision
is greatest in the violet and successively diminishes in the
indigo, blue, green, yellow, orange and red.

This may be verified also with white light. In fact, on
moving a watchglass reflecting the sun before a black back
ground, and keeping the eye fixed on it, the little solar image
will be seen converted into an elegant colored curve, in
which the following colors are usually found : yellow,green,
blue, indigo, violet.

Modena, Italy, August, 1875. A. Ricco.

PRACTICAL MECHANISM.
BY JOSHUA ROSE.

Noxsxs XXXI,

REAMERS.

For reaming out taper holes, such as are employed to re
ceive taper pins, the square reamer shown in Fig. 126 Isem

West Gorham, Me Lazzie E. Corrox.

ployed. It is apioce of plain taper square steel. This tool
should be dipped endwise in hardening, and tempered to &
dark brown, leaving the square end, A (on which the wrench,
by which the reamer is revolved, fits), of a blue color; be.
cause it is at times necessary to force it into its cat by atri.
king itlightly with a hammer (a proceeding necessary with
all reamers having appreciable taper upon them), which
would break the edges of the square end off if they are laft
too hard. The edges are beveled off, as shown, to prevent
the head of the square end buiging from being hammered.
To sharpen it, the flat sides are ground, taking care to keep
them straight and the thickness even on the two diameters,
80 that, the sides being straight and the reamer square, it
will cut taper holes whose sides will be straight, 1If the
reamer is not ground square, two only of the edges will be
liable to cut, causing the reamer to wabble, and so impairing
its cutting power and rendering it liable to break. This de-
scription of reamer is sometimes used tocut out holes in

| boller plates which do not come fair after belng punched.

The half round reamer shown in Fig. 127 will, however,

W,.v ...'q.

work much more steadily in holes which do not comse fair,
and will bore at all times more true, though it will not cut
so rapldly as a square roamer, when employed to borv &
straight hole into a taper one. The method of making this
tool is to turn it up and cut away half the diameter, temper
ing as directed for the square reamer.

MACHINE REAMERS,

Raamers for use in a machine or lsthe are of the form

hown in Fig, 128. The sarrations forming the cutting adges
L}
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are made at and near ono end only, and do not run to the full
length of the reamer. There nre two and sometimes more
flutes, A, provided to convey oll or water to the cutting edges
and receive the cattings. This description of reamor is em-
ployed to take out a very light ent only, and must run very
true In the machine, Fower cutting odges and flutes, run-
ning the entire longth of the reamer, may be employed for

heavier duty or for brass work, being much better qualified to |
i 128,

oarry off the cuttings; but in that cass, the backing off of the
teeth should be performed at n distance from the end of the
reaxmer oqual to its dinmeter, so that no cutting duts will be
performed by the teeth boyond that distance ; otherwise, from
spring, play in the spindle of the machine, or from other
causes. the resmer will cut the boles of a dizmeter larger at
the end at which it entered. All reamers should be well
supplied with ol for heavy cuts on steel or wronght iron, and
soapy water for fine finishing cuts on those metals; oil may
also be used for brass work, providing the cut is very light
and the cuttings can find very free egress.
KIELL REAMERS

Shell reamers, such as shown in Fig. 129, are excellent
tools for sizing purposes, that is, for taking a very light
cut Intended mercly to smooth out the hole, and insure
correctness in Its bore or size, They are short ream-
ors, having a conical hole run-
ning through the center which
is fitted to a cone mandrel asa
stock; thus three or four differ-
ont sizes of reamers may fit to
one stock. Through such stocks
there should always be bored

- % hole into which a pin may
bo driven, projecting at each side of the stock to nearly
the diamoetor of the shell reamer, in which there should,
on each side, be filed n semicircular groove to receive the pin.
Thus the reamer will be prevented from slipping upon the
mandrel, a5 it Is otherwise very apt to do.

Many attempts have been made to produce adjustable reams
ors having movable cutters, so that the size of the reamer
may be varied by a change of cutters, and economy in sharp-
ening and renewing is attained. None of these efforts, how-
ever, have met with such success as to cause their universal
application. Of course such a tool is only applicable to sizes
above an inch in dismeter, because the division of a reamer
of less than that size into two or more pieces weakens it so
that it would not bear the strain
' *The best form of adjustable reamer of which I have any
koowledge is that of one I designed and made for use on
cast iron work, thovgh I have no doubt it would apply equal.
1y well to work in brass, wrought iron, and steel. It proved
a very serviceable tool, and is essily made, as a reference to
Fig. 180 will show. A represents the stock, and D the cut-
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ters, ¢ being a rogulating washer, and D and E the tighten-
ing nut and washer, EFach of the cutters, B, fits into n dove-
tail and taper groove in the stock, the shallow end of the
groove being at the cutting end; so that, if the regulating
washer, C, 18 roducod in width, the cutters will slide forward
and enlarge in diameter, The washer, C, is thus a means of
adjusting the dinmeter of the cutters; and when the same is
once adjusted, the nut, D, will lock it nlways to that pre-
cise dismeter  If, therefore, several sets of cutters of differ.
ent hights are fitted to one stock, and tarned up, while in the
stock, to the requisite dinmeter, with the washer, C, inits
placo, we have a sot of standard catters which may always
be placed in position and locked up by the nut, D, without
measurement, since tholr sizes cannot vary. By providing
another wacher, vory slightly thicker than the standard, the
resmer will, in the case of oach setbof cutters, bore a hole to
# driving fit, while a washer & trifle thinner will cause the
outters to bore n hole of an eonlly working fit. Thus the
sizes of the cutters are regulated by the washer, C, and not
by measurement by the workman ; they are therefore at nll
timas positive and equal, The cutters are backed off on the
ends only, thelr tops being morely lightly drawfiled after bo-

—_————py e
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ing turned up, or they may be left one thirty.second of an
inoh oo large, and ground off after hardening, by the grind-
Ing proooss already described. The cuttors should be forged
of the best cast steel, and tempered 1o a straw color.

DORING BARS,

The boring bar Is one of the most important toals to be
found In & machine ahop, heeause the work it Lins to perform
requires to be vory ncourately done; and sines It is n some-
what exponsive tool to make, and ocouples a Inrge amount
of shop room, it ix necessary to make one size of buring bar
answor for as many slzes of hole as possible, which end can
only be attained by makiog it thoroughly stiff and rigid. To
thix end, a large nmount of bearing and close fitting, using
onst iron as the material, are necessary, bocause cast fron
does not spring or deflect so easily as wrought iron; but the
centers Into which the Iathe centers fit are, it of cast iron,
very liable to eut and shife their position, thus throwing the
bar out of true. It i, therefors, always preferable to bore
and tap the ends of such bars, and 10 screw in & wrought
iron plug, taklog care to screw it in very tightly, so that it
shall not at any time bocome loose. The centers should be
well drilled and of a comparatively large size, so as to have
surface enoogh to suffer little from wear, and to well sustain
the weight of the bar., The end surface surrounding the
conters should be turned off quite true to keep the latter
from wearing away from the high side, as they would do
were ono side higher than the other.

The common form of the smaller sizes of boring bar is
that shown in Fig. 181, A A boing the bar, D D the lathe cen-
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ters, B the cutter passing through a slot or keyway in the
bar, and C a key tapered (as is also the back edgo of the cut.
ter) to wedge or fasten thoe cutter to the bar, It isobvious
that, if the cutter is turned up in the bar, and is of the exact
size of the hole to be bored, it will require to stand true in
the bar, and will therefore be able to cut on both ends, in
which case the work may be fed up to it twice as fast as
though only one edge were performing duty. To facilitate
setting the cutter quite true, & flat and slightly taper surface
should be filed on the bar ateach end of the keyway, and the
cutter should have a recess filed in it as shown in Fig. 132,

32
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the recess being shown at A, and the edges, B B, forming the
diameter of the cutters. The backingoff is shown at C, from
which it will be observed that the cutting duty is performed
by the edge, C, and not along the edge, B, further than is
shown by the backing off. The recess must be made taper,
and to fit closely to the tiat places filed on the bar. Such a
cutter, if required to be adjustable, must not be provided
with the recess, A, but must be left plain, so that it may be
made to extend out on one side of the Lar to cat any requis-
ite size of bore; it is far preferable, however, to employ the
recess and have a sufficient number of catters to suit any
size of hole, since, as already statad (there being in that case
two cutting edges performing duty), the work may be fed up
twice as fast as in the former case, in which only one catting
edge operates. This description of bar may be provided
with several slots or keyways in its length, to facilitate facing
off the ends of work which requires it. Since the work is
fed to the cutter, it is obvious that the bar must be at least
twice the length of the work, because the work is all on one
side of the cutter at the commencement, and all on the other
side at the conclusion of the boring operation. The excessive
length of bar, thus rendered necessary, is the principal ob-
jection to this form of boring bar, becaunse of its liability to
spring. There should always be a keyway, slot, or cutter
way in the exact center of the Jength of the bar, so as to en.
able it to bore a hole as long as possible in proportion to the
length of the boring bar, and & keyway or cutter way at each
end of the bar, for use in facing off. If, however, a boring
bar is to be used for a job which does not require to be faced
off at the ends, the keyway should be placed in such a posi-
tion in the length of the bar as will best accommodato the
work, and should then bo made tapering in dinmeter from
the keyway to the ends, as shown in Fig. 133, the end, A,

ﬁ'j.m.

being made parallel to receive the driving clamp, A lug,
howaver, by which to drive the bar, is sometimes cnst at A,
This form of ber is stronger in proportion to its waight, and
thorefore less lisble to spring from the out or to deflect than
is n parallel bar. The deflaction of a bar, the length of which
i excessive in proportion to ita dismeter, is sufficient to

cnuse it to bore & hole of Inrger dinmeter in the center of ity
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length than at the ends, providing that the cutter I8 not re-
cossed and does not cut on both sides, that s 10 say: when
the catter has the edges, B B, in Fig. 132, bearing sgalost the
dlametor of the hole, they serve to steady the bar and pre.
ventit from elther springing away from the cut, or from de-
flecting In consequance of its own weight. The question of
spring affects all boring bars; but in thoss which are used
vertically, the deflection is of course obviated,

ilere it may bo mentloned that no machine using & boring
bar shoald be allowed to stop while the finishing cut is being
taken, for the following reasons: The friction, dus to the
severance of the metal being cut, causes it 1o heat to a alight
degree, and to therefors expand 1o an sppreciable extent; so
that, when the cutter makes its first revolation, it is opers-
ting upon metal at its normal temporature, but the heat cre.
atod has expanded the bore of the work, and hence the cut
taken by the second revolution of the cutter will be slightly
less in dismeter. This heating and expanding process con-
tinnes ay the cutting proceeds, so that if (after the cutter has
made any number of revolutions) the bar is stopped and the
cylinder or other work being bored becomes cool, when the
cuttor makes the next revolution it will be opersting upon
the bore unexpanded by the heat, and hence will cut deeper
into the metal until, the metal being reheated by the cut du.
ring the revolution, the boring proceeds upon expanded metal
as bofore the stoppsge; thus arresting the continuous pro.
groas of the cutter will have caused the cutting of & groove
In the bore. Boring bars of this description, for use in bores
of & large dinmeter, are made with a head of increased di.
ameter, as shown In Fig. 184, A A representing s bar tarned

true from end to end, and having a keyway cut along its en.
tire len. th, and B the cutter head, beld in upon any point in
the length of the bar by being keyed to it at D. A number
of cutting tools are carried by the head, B, and fastened to
it by the strsp, as shown at C, and enlarged st E, F being
the slot to receive the tool. It will be observed that there is
in the head a recess to receive the clamp, which recess should
be made deep enough to leave s clearance between it and the
shoulder of the clamp, to accommodate any varistion in the
thickness of the cutters. Several cutters may be provided
to the head, so that the work may be fed up rapidly ; in such
case, however, great exactitude is required in setting them,
because there is no practical method of making them witha
recess to insure their even projection from the bar, since the
cutters are narrow, and generally caut across the whole end
face, 1, so that each grinding affects their distance from the
bar, and bence the size they bore.

A rude form of the head, B, may be made by simply cut-
ting » slot or slots across it, and fastening the tool or tools
therein, by means of wedges and packing pieces if necessa.
ry. The only advantage possessed by this bar is that it will
bore a round hole, even though the bar may run out of true,
by reason of either or both of the centers being misplaced,
or even though the bar itself may bave become bent in its
length. Inaddition, however, to its disadvantage as to ex.
cessive length, it possesses the further one that, unlessaline
drawn from the two centers upon which it revolves is paral.
lel both perpendicularly and horizontally to the lathe bed, the
hole bored will be oval and not round ; or if the bar is not
parallel horizontally with the shears, the hole will be widest
perpendicularly, and vice rersi. To remedy these defects,
we have the boring bar with the feeding head, which is si
milar to that shown in Fig. 134, save that the work remains
stationary while the cutters are fed to the work by operating
the head, B, along the bar, which is accomplished as follows :
Either along the keyway or groove, or elss through and along
the center of the boring bar, thereis provided a feeding scrow,
passing through a nut which is attached to the sliding head,
B. As the bar revolves upon its axis, the screw is, by means
of sultable gearing, caused to revolve upon its own axis, as
well as around the axis of the bar, thus winding the head
along the length of the bar, and thus feeding it to the cut.
If the scrow runs along the center of the bar, it Is usually
operated by gear wheels, tho movemont of the feed being
continuous at all parts of the revolation ; but if the screw is
contained in s groove cut in the clrcuamforence of the bar, a
common star feed may be attached to the end of the bar, in
which ease the feed for the whole revolution is given to the
sliding head during that portion only of the revolution in
which the outer arm of the star Is moved by the projecting
bolt or arm which operates it. From these directions, it will
bo readily porcolved that a bar of the latter form, but hav.
Ing the sorew in its center, is the most preferable. Caremust
be takon, however, to keep these bars ranning quite true;
for should either conter run out of true, the hole bored will
bo largoer in dinmeter at that end; while on the other hand,
should the bar bocome bent 8o &s to run out of true in the
middle of {ts length, the hole bored will be large in themid.
dle If the work was chucked in the middle of the length of

the bar; and otherwise, 1t will be larger at one end.
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NEW LOCOMOTIVE FEED WATER HEATER,

The advantages arising from the use of hot Instead of cold
water, In feeding steam boilers, whether statiovary or loco.
motive, are too apparent to need rehearsal, more especially
where the hot water for that purpose is produced by utilizing
heat which would otherwise be wasted, the most important
results being the saving of fuel, preveotion of the contrac.
tion and expansion of flues and flue plates, and the ability

to maintain steam.

In the adaptation of a locomotive engine to
heat its own feed water, four diliculties have
always stood in the way ; first, to use the wasto
or exhaust steam without lessening the draft
of the chimney; second, to avold the cumber.
some and complicated devices nocessary for
beating the water in bulk; third, to prevent
obstruoting the smoke arch; and fourth, to
0 constract and arrange all parts of the ap-
paratus as to obviate derangement and leak.
age, oither from contraction and expansion, or
the jarring of the engine. These difficulties
have been overcome by the device illustrated
in the annexed engravings,

In Fig. 1, which is a detailed sectional
view, it will be seen that an insulated stoam
chamber 18 constructed about the smoke stack,
Into this chamber leads the feed water pipe,
A which is colled around the stack, conduct.
ing the water to the top of the compartment
and then down and out to the boller, at B,
The exhaust is divided. a branch pipe, C, be.
ing employed to conduct & part of the steam
into the chamber for heating the feed water
in the colled tube, while the main exbaust
discharges up the smoke pipe to promote the
draft of the engine in the usual manner. A
small eduction pipe, D, is provided near the
top of the chamber, through which the waste
steam passes, and there is also a drip
pipe mnear the bottom of the chamber,
for carrying off the water of condensation. Thore Is a joint
in the stack below the bonnet, to afford easy access to the
top of the heater, and a second joint for like purpose at the
bottom of the chamber

An improved arrangement of the water pipes which the|
eompany is now making, is to remove them from the interior
of the smoke chamber and place them outside, where they
pass through sunitable saddles.

According to certifieates and testimonials submitted,
it appears that the wsaving of coal attributed to this
device, on one locomotive (the Baxon, of the Boston
and Maine railroad), was about three quarters of & tan per
day for foar months in successlon. On & small engine on
the same road, the saving was pearly balf a tun per day,
The most recent tests show an economy of over 35 per cont
of the fusl used, the valus of which must evidently reach a
vory Inrge aggregate In the course of a year, in the case of
a road employing many locomotives. Fig. 2 gives nslightly
difforent arrangement of the feed water pipes., The actaal
ecopomy In fuel resulting from the use of this iavention,co-
incides with the calculated economy of feed water Lesters
in general, as given In the ScresTIvic AMERICAN of No-
vember 7 Iast

No dificalty Is experienced In making the colled pipe to
withstand any necessary pressure, as proven fn the cases
before alluded to and In others, The coll Is made at least
one sixih part larger in Interior dismeter than the pump

Scientific Imerican,

plungers; and the check valve ia slightly Inrger than the
coll n order to give free passage for the water Into the boil.
or. If constructed in this way ,and properly stayed to the
anddle and smoke stack, the device will be as permanent as
any other part of the machine. Proper allowance Is made
for contraction and expansion of thestays and coll. We have
obtained the foregoing particulars as to the construction from
the Mngoon Heater Compnany, 64 Sears Building, Boston,
Muus,, who are the manufacturers of the invention.
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MAGOON'S LOCOMOTIVE FEED WATER HEATER.

New Aniline Violet,

A now pigment called violet gentiana, for producing the
aniline colors of Martins and Meldensohn of Berlin much
cbeaper than the other violets in use, has for some time been
on sale. A series of trinls are said to have given the follow-
ing results: ‘When dissolved in thirty times its weight of
hot water, brought quickly to the boiling point, and kept
bolling for five minutes, and then passed through a sieve, it
leaves little residue.

To dye 25 1bs. of woolen yarn, take 11b. of tartaric acid
and a corresponding quantity of coloring matter; boil and
skim the mixture. Pass the yarn three times through the
dys, and it will assume & very uniform tint. The color ob-
tained is as solid and as brillisntas that obtained from dearer
violets.

The Patent One~Talled Shirt,

An illastration of the absurdity of some of the official
examinations msade at the Patent Office is seen in the patent
granted to J. H. Meyers for an alleged improvement in
shirts. It eonsists of a common shirt with the sleeves and
the back tail omitted. These parts, says the patentee in his
specification, any person can readily supply ; but the bosom,
neck band, yoke and front tail, he thinks require more trou.
ble to make; so he sews these together, and the Patent
Office granis him a patent therefor “as a new article of
manufactare ” But there is nothing new about it. It is
simply an unfinished garment, and an old pattern at that,
With equal propriety the Patent Office might grant a patent
for a shoe, as & new article, which consisted merely of the
strings and the upper, with the sole left out. Verily, the
Patent Office is a queer institution.

FURNACE WORKING WITH PETROLEUM,
Professor Henry Wurtz was recently called on o examine

and report upon the value of the system of Dr, C, J. Eames
of obtaining from crude petrolenm simultaneously both the
heat and the power needed for metallurgical operations upon

Iron. We extract the following from his report The upper
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engraving shows an oréinary reheating furnace for iron, such
an the experiments were made with; but the form is by no
menns tho best for developing the full merits of the new
systom, but answers tolerably well for the experiments made,
This is an external, and the lower a sectional, view, In
the Iatter, A BJ D indicate the Esmes vapor gonerator, called
simply the generator, the main feature of the new apparatus
and process, A is a cast Iron vessel, with horizoutal shelves
projecting alternately from opposite sides, over which shelveg
the oil, entering at D, at the average rate—for
this one furnace, when heating 8,000 lbs, of
iron at a charge, and making steam for the rolly
besides—of 80 gallons or 200 1bs., ns & maxi.
mum per hour, flows downward in a thin lsyer,
dripping from shelf to shelf. It thus meets a
slow opposing current of steam heated to incan.
descence, and kept at a pressure of about 10
Ibs, per inch, and which passes upwards from
the superbeating coil, B, incloving the fire.
Every uraze of oil is taken up and swept on to
a mixing chamber which occuples the former
fire space, where it meets the air blast entering
at the point, E (the former ash pit). It will be
observed that the former bridge wall of the
furnace is built up golid to the crown, except
the space at I (i, called the combustion cham.
ber, an important and essential part of the in-
ventions, This consists simply of a cellular
tier of firebricks placed on end, and extending
all across over the old bridge wall. Within
these cells the combustion begins, and it is
found that, if this combustion sprce has a ho-
rizontal thickness of more than 18 inches, the
firebricks fuse down. 1 is intended to repre-
sent one of the piles of scrap iron, with its top
and bottom covers, of which, however, six,
averaging 0600 Ibs., each, are introduced at a
charge, in regular working. The course of the
flame under, and back through, one of the flues
of the boiler above, and thence Into the stack,
is sufficiently indicated by the arrows.
ELECTRICAL SPEED RECORDER.

The accompanying engraving representsan electrical speed
recorder, constructed by Mr. W. Groves, of London, Ea-
gland. The instrument consists of a train of clockwork,
driven by a weight, and employed to mova the strip of paper
upon which the speeds are recorded. Two electro-magnets
are attached to the frame, and opposite their poles an arbor
is pivoted, carrying a soft iron armature:and in connection
with each armature is a bent and pointed lever, the ends of
which pass through holes in the ink trough when the arma-
ture is attached. These polnts carry on them sufficient ink
to make a dot on the paper. The trough is divided into two
ecompartments, one containing red and the other black ink.
The former is used to mark half seconds, and the latter to
record the speed. The holes in the trough are made so small
that capillary attraction prevents the ink from flowing
through.

Ono olectro-magnet is connected with a clock beating half
soconds; and as the pendulum passes over a mercury cup
placed immediately under the point of suspension, the cir-
cult with the battery is completed, and the half secondsare
marked in dots at the edge of the strip. The other electro-
magnoet is placed In connection with the contacts for marking
the spoed dots ; and by counting the numbers of half.second
marks botween each black dot, the speed is given between
each contact lever.

o

Newspaper Clroulation and Advortising.

George P, Rowell & Co's Advertissr’s Gasette, alter naming
somo papers which have reduced their rates for advertisiog,
adds: “There are many large weeklies which are at presont
domanding for advertising more than double the price to
which thelr elrculstion entitles them."

Wo hnve no doubt but that that is so. There has been &
great falling off in the subscription list or & great many
papers; but it is not so with others. The SciExTIFIO
AMERICAX has soveral thousand more circulation now than
it had last year at this time; and it is continually increasing,
but ita rates for advertising have not been advanced. For
machinery, tools, patents, and every want of contractors,
clvil and mechanical enginesrs, surveyors, artisans, msnuo-
facturers, and all similar industries,this paper is unequalled
a8 an advertising mediam
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SWANS,

The vest of the swan, says Mr. H. R. Robertson, is a thick
and rather untidy mass of sticks, reeds, flags, and rushes.
From the fact of the birds naturally preferring the most se.
cluded spots by the water, wo more often find n swan's nest
on a small island than on either bank of the river; the osier
beds are perhaps the localitios most favored by them, The
eggs aro six or elght in pumber, and are hatched in five or
six weeks. The young birds are termed cygnew, and are
covered with a grayish brown plumage, which Is not entire-
1y lost till the beginning of the third year, Though
the swan I8, in general, vory gentle and inoffen.
sive, the male bird will defend the nest with great
cournge, and advance to the onset with ruffled
pinions and every demonstration of anger; nor s
it, from ity muscular powers, an antagonist to bo
despised. 'While the cygnets are very young, one
or two of them will sometimes climb up on to
thelr mother’s back, who never sails along more
proudly than when her dusky brood is thus cradled
between her snowy wings.

Swans do not breed until they are several years
old, and they mate strictly in pairs; the technical
terms for the male and female are cob and pen.
The cob, or male, has a thicker neck and a larger
berry at the base of the bill than the pen, or fe-
male; he also swims more buoyantly, from having
more volume of lungs. Maturity in both cob and
pen is shown by the size of the berry and the
depth of the orange color of the bill.

Taking swan’s eggs from the nest, and certain  «
other birds’, was an offence severely with in En-
gland in old times. W find, in an act of Henry
VIL, that *“no manner of person, of what condition or de-
gree he bee, take or cause to be taken, be it upon his owne
ground or any other mans, the egges of any fawcon, gos-
hawk, laners, or swans, out of the nest, upon paine of im-
prisonment of & yere and a day, and fine at the kings wil,
the one halfe thereof to the king and the other half unto the
owner of the ground where the egges were so taken.”

The swan feeds on  aquatic weeds, the spawn of fish, and
coarse grass growing by the sides of the water; it is fur-
nished with a gizzard of extraordinary muscular power,
which enables it to grind the weeds, however fibrous, to a

ulp.
. All writers on the subject agree that the swan is very long
lived, some saying that it attains thirty years, while others
assert that it sometimes survives a century.
** Man comesand tills the earth and lies beneath,
Aud after many asummer dles the swan,"

The particular species that is the subject of the present

article is often

e ———

the bird in question was & young one, which had beea care-
fully fattened, and kept till tender after being killed,

Wilful Ignorance of Common Things.

A little knowledge may be & dangerous thing,but a know
ledgo of Nittle things In useful and therefore desirablo. At
the recent meeting of 8t, Baviour's District Board of Works,
Dr, AlbertJ. Bernays submitted his report as public analyst,
In tho course of his remarks he desoribed the results of his

varlous analyses of food, chiefly of milk, the adalteration of

SWANS

which he believed was on the incrense. He had also analyzed
several samples of bread and butter,and had generally found
them to be pure. In conclusion he suggested that a museum
of common things should be attached to every board school,
50 that the rising generation might acquire a knowledge of
them, and the uses for which they are intended. Dr. Ber-
nays deserves groat credit for Lis admirable suggestion. It
is wonderful bow ignorant the commoner class of people are
of things in every day use. For them not to be able to dis-
tinguish between a hawk and a hernshaw is excusable per-
haps. Butthere are many who hardly know s mangold or a
swede when they see it, who would fancy oilcake was a
larger and perhaps a coarser kind of toffee, and who might
be at a loss to tell a field of potatoes from a field of turnips,
Again, there are those who, following some mechanical oe-
cupation, are content with the knowledge of that only, and
prefer to remain ignorant of kindred occupations. A glazier,
for instance, will have nothing to do with carpentering, The

sem i-domesiica-
ted on lakes and
ornamental wa-
ters, and is known
s the tame or
mute swan—oyy-
nus olor of the
ornithologists. It
is said not to have
been originally a
pative of the Bri-
tish islands, but
is found in the
eastern portions
of Earope and the
adjacent parts of
Asia, where in.
land seas, wvast
lskes, and exten-
sive morasses af.
ford it a conge-
nial home. In
Siberia and some
parts of Russia it
is common, and
it abounds on the
shores of the Cas.
plan SBea. It is
doubtful when
this most elegant
bird was intro

doced into Great
Britain, where it
is such & univer

sal favorite,

Wild swans may
be often observed
flying in & wedge.
like form high in
air, but they very
rarely settle, This
species,  cygnus
forus, is noither so large nor so graceful am the tame swan,

For its value as nn article of food, the swan Is now almost
entirely disregurded. Two or three are still fattenod every
Christmas time for Windsor Castle, where, in accordance
with old usage, they make their regular sppearance on the
royal table. On only oue ocossion have we oursalves ever
had the opportunity of proving the taste of our ancestors in
the wattor, and we are Inclined to class the royal bird nlong
with the royal flsh, the sturgeon, ns really Inferior In flavor
tomapy & plebelan dish, In color the flesh Is extromely dark,
and if we may spoak from our solltary experience, weshould
describe it as somowhat dry aud decidedly coarse i fiber;

THE BWAN'S NEBT,

onrponter will tell you that the setting of a grate or hall
hanging 1s no business of his. The Ironmonger I8 uttorly
oaroless about bricklaying, and the bricklayer returns the
compliment, Each of those clusses of mechanics advisedly
romaing or professes to romain in utter darkness as to the

ocoupations of his fellows. True, a Jack of all trades may |

bo master of none, but there is no earthly reason why amoe.
ohante should not bo able to sdapt his manual talents to
more than one kind of work. The hand that can use o saw
or plane, that oan adjust beaws and jolsts with the greatest
nicoty, Is surely able to fix & graws, to hang a bell, to use
wpado and trowel,pick or lovel. The lronmonger must know

— - — ———

something of brickwork, and the bellhanger of ironmongery.
We are aware that the selfish spirit of teades unionism steps

In here, and Inys it down imperatively, ne sufor ultra erepi-

dam. As thecobbler to Liis last, 8o the carpenter to his bench,

the bincksmith 1o hils forge, and so on through the eategory

of mechanical workmen. But what an advantsge It is to

men to be what is generally ealled handy! As the al'-round

cricketer of fair average merit is more succossfal in the long
run than the brilliant bat who is a poor fleld and an Indiffer-

ent bowler, or the unerring bowler who nelther bats well

nor fields well, so the workman, who Is & fair
average carpenter, bricklayer, ironmonger, bell-
hanger, etc.,may be more useful gonerally than
the one who purposely confines his knowledge to
one particular class of work. Put such a gener.
ally useful man down in the backwoods of Canada

and we think the puint of our case will be illus-

trated at once. Nowif, in these museums which
Dr. Bernays proposes to attach to board schools
~—why not to all schools *—there were specimens
not only of comestibles, but of ordinary imple-
monts In everyday use; if, further, one or more
paid instructors were attached to everv such
museum—such Instructors would very soon be-
come self-supporting—whose business it was to
tench our rising generation the uses of these im-
plemonts and the characteristic features of this
or that food, it is no great evidence of wisdomto
foretel that the said rising generation of English-
men would be infinitely less ignorant and in-
finitely more handy and self-relinnt than is the
present. The man who tells you he eannot do
this or that kind of work, and does not tr, to do
It, is little short of & foel.— Land and Water,

Preservation of Wood Telograph Poles.

Tar Is employed, but it I8 necessary to apply it hot, and to
avold boiling it too long, lest it should lose the essential oils,
which alone nid it to penetrate the wood. The Iatter shonld
be first considernbly heated to remove humidity and to open
the pores; the tar is then applied, and, penetrating it, forms
a strongly resisting covering. One thick coating produces a
very bad effect; it is pecessary to apply several light coats,
a process somewhat difficult and requiring practice. If this
ruode is not adopted, & covering will be simply laid over the
surface of the wood, which will be separated by damp, and,
being brittle, will be easily broken away. The fungus fila-
ments would then be free to attack the wood, and destruc-
tion would take place almost as rapidly as if the tar bad not
been laid on. The process above described can hardly be

carried out without special appliances. The best mode is,
first to heat the
wood, then to im-
merse in a bath of
tar the whole of
that portion to be
placed in the
ground, and to
leaveit in the bath
for 24 hours
at least. The tar
should be heated
to boiling point.
Carbonization
bas also been ap-
plied with very
good results. By
raising the wood
toa sufficient tem-
perature, coagula.
ti>n takes place,
and any dangerous
spores are con-
sumed. But it is
better to burn the
wood imperfectly
than to carbonize
it to such an ex
tent as is usually
done. When the
burnt portion is
too thick, it loses
its cohesion, and
bocomes  broken
during transport,
so that the wood
is again exposed
to the air, It is
better to obtain a
thin and uniform
covering by soak.
ing the wood in
acidulated  water
© (five parta of wa.
tor and one of sulphuric acld) and heating it Hghtly without
oxposing It to the flames. The more acid is added to the
water, the leas heating will be required, and it is preferable
to obtain a thoroughly solid coating, by hearing Iv for a long-
or time, &t & loss elevated temperature. This method is all
the more worthy of attention beosuse the sulphuric acld pe-
notrates the wood to a certain depth, and partially presorves
it from thoe attacks of the fungus,
Parxt aking, bolled with linseed ofl, and having, while hot,
& quantity of sand and lime stirred in untll the requisite
thickness is obtalned, make & durable cement for leaky roofs.

i 1




ation, magnetism s scarcely known ox.
fron, and especially In steel, and as ro.
in somo ob manner to the earth. But there I
%o boliove that it fs one of the most extensively dif.
 fused agents In Nature, It oan be traced not only in iron,

‘bat also in overy substance into which fron enters into com.

sosttion, 1t 18 found in niokel, cobalt, chromium, mdlouu:r
j Setances, evon in some gases.  Whorever s gal sanlo
:nm uh:l‘n Narure, wlmtf-r produced by chomioal ne-
on, or appeariog In the thermo.olectric form as originating
from the sffocts of heat at the place of union of different
substances, wagnetic offects can be olicited.  On the largoer
scale, it Is cortain that the whole earth acts as a combina.
tion of magnots, and there is reason to think that the sun
and the moon also act as magnets,

The laws of magoetic forco, however, have been oxpori.
mentally exsmined with philosophical accuravy, only in their
connection with fron and steol, and, by inferences bearing
considerable probability, in the influonces exoried by the
earth as & whole. The ferruginous minerals of the formula
Fes O, possess the property of attracting iron and its fil
ings, and are called natural magnets or lodestones,

Experience has demonstrated that the attractive aotion of
magnots takes placo in & vacuum and through all bodies,
whethier gaseous, liquid, or solid, when they are not them.
polves magnotfe.  All the properties of natural magnets may
be permanontly communicated to needles or to bars of stecl
properly tempered, which are then sald to be magnetized,
and take the name of artificial magoots.

1f & small iron ball, A (Fig. 1), be suspended by a flexible
thread, and succes
sively presented to
various points of the
surface of a magnet.
ized bar, although it
may be kept at the
same distance from
the bar in every case,
the deviation of the
ball, A, will undergo
considerable varia-
tion as it is changed
from point to point,

In the section, M N,
perpendicular to the
middle of the axis of
the figare, P P, the attractive action is zero; in either direc-
tion from this position the pendulum is more deviated from
the vertical as it is placed nearer to the ends of the bar,

! The same fact may

ig: be demonstrated by roll

7 ing a magnetized bar in
iron filings (Fig. 2); or
better still, (Fig. 8), by
covering a magunet with
s thin cardboard which
is lightly tapped with
the fingers, while iron
filings are scattered
over its surface from a
sieve. The directions which the lines of filings take prove that
the middle section, M N, produses no action whatever, and
that, towards the ends of the bar, in the axis of the figure
there are two points, P P', which are centers of the strongest
atiraction.

Fig. 1.

@

|

N

The middle section, where there Is no reaction, is desig-
nated es the neatral line, and the centers of attraction, P P,
are called the poles of the Lar. Every magnet. whether
nstural or artificial, possesses at least two poles. When the
magoetization is regular, the magoet Las but two polos,
which are situated in the axis of the figure and near ity
ends. When the minerals containing iron, or the steel bars,
have more than two poles, they are sald to be irregularly
magnetized, or that they have consequent points. In every
caso, however, two consecutive poles are separated by s
neatral lioe or a line in which there is no action.

1f 8 magnetized bar is suspended horizontally by means of

i 4 the stirrup, C (Fig. 4), made of

i PaAper or copper, and sapported by

/] a thread without torsion, the whole
system partakes of a movement sot
up by the magnetic influence of
the ensth.  Aftera certain number
of oscillations, the bar becomes
quiet in such a position that its
axisis directed from north to south.

If the same bar is used seversl
times in succession, it always comes
to rest in the same position, and

-

the north.  Several bars suspended in the same manner, and
at n certain distance from one another, always place them-
wolves in parallel directions. The vertieal plane which
passos through the axis of & bar freely suspended, when in
its poxition of equilibrinm, is ealled the magnetic moridinn,
The magnetic meridian does not coincide with the terrestrial
meridian ; the angle comprised betweon these two planes in
a given place is called the declination. The declination is
unid to bo oast or wost, a8 the half of the bar turned toward
the north places ltsolf east or west of the terrestrinl meri.
disn,  The declioation also ehnnges in value and even in
sign, according to the place of observation ; and it undergoes,
bosides, continunl variations at the same place,

The end of the magnet which turns toward the north is
ealled its north pole, the opposite end its south pole,

If the poles of a fresly suspended bar magnet are succes.
sively brought near the poles of another bar, the susponded
magnot will be turned out of the magnetic meridian, The
diroction in which It Is dieplaced in each cnse shows that
poles of like names ropel ench othor, while, on the contrary,
poles of unlike names are mutaally attractive.

If we place a steing bar, M (Fig. 8), in any position what-
ever below a bar, M', whose suspension Is without torsion,
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the latter bar immediately turns in a horizontal plane, and,
after a few oscillations, comes to rest. In this position the
axes of the two bars are parallel, and the poles of unlike
names are placed one above the other, on the same side of
the suspension thread.

The terrestrial globe may therefore be considered as a
great magnet, with one of its magnetic poles placed in its
northern, the other in its southern hemisphere. The two
hemispheres of the earth are thus like the two halves of a
bar magnet—the northern hemisphere possessing the mag-
netic properties of the south pole, and the southern hemi.
sphere exercising the sume action as the north pole of a nat-
ural or artificial magnet.

If a magnetized needle is supported on n metallie point by
an agate cup, M, placed on its center (Fig. 6), the needle is
then free to turn in a horizontal plane. When left to itself,
it oscillates under the influence of terrestrial force, and final-
1y comes to rest in such a position that the line joining its
poles, which corresponds with its center of figure, is in the
magnetic meridian of the place.

By placing (Fig. 7) a bar of soft iron which presents no

Fig. 7.
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trace of magnetism in the neighborhood of the poles of a bar
magnet, the former, under the influence of the magnet, ac-
quires the property of attracting Iron filings, and becomes
itself a real magnet, with its two poles and its neuntral line,
In soft iron, magnetized by induction, the poles stand in a
direction opposite to those of the bar; and its neutral line,
instead of occupying the middle position, is placed in the
neighborhood of the end which is opposite the bar.

Fig. 8,

This magnetization, or inductive polarization, is only tem-
porary, and completely dissppears the moment the bar and
the soft iron prism are separated some distance from each
other. The phenomena are the same when a soft iron prism
(Fig. 8) remains suspended by the attraction of one of the
poles of & bar magnet.

This temporary induced magnetism of soft iron prisms
may be shown in another manner. If a soft iron prism is
suspended from the north pole of a strong magnet (Fig. 9) it
becomes capable of
supporting a second
prism ; the second
prism s in turn in-
ductively msgnetized,
and  will support a
third, and 8o on. In
this magnetic chain,
the Indirectly magnet-
izod prisms always
touch each other with
polles of contrary
nsmes, and the ae
tion becomes weaker

Fig. 0.

the same end always turns toward

as tho distance from the bar increases. But now, if the bar
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In detached from tho first soft iron prism, all traces of polar.
jzation disappear In the several prisms, and they immedi.
ately separate from each other.

We have seen that a prism of soft iron, prosented to the
north pole of & magnet, becomes itself a ronl magnet by in.
duction, the contrary poles attracting each other. and the
#oft iron remaining suspended against the force of gravita.
tion. If, when a prism is suspended in this manner, the

south pole of a second bar (Fig. 10) is bronght near i, all
Fig. 10,

magnetic  adherence
connos; the soft iron
prism detaches itsalf,
and falls,

In this experiment,
the socond bar tends
to develops in the
prism n magnetization
whose polarity is oppo.
site t» that developed
by the first bar. The
soft iron being thus
submitted to the two
contrary influences, resumes its natural state, loses all trace
of polarization, and should necessarily obey the action of
gravitation. Experience has demonstrated that when a bar
magnet is broken, each of its parts, whatever muy be their
number, forms a complete magnet, with its two poles and
neutral line. Ths magnetization induced in a piece of soft
iron is less as the distance through which the bar acts is
greater. From the preceding facts it appears that the action
of a magnetic pole, on a series of soft iron cylinders submit-
ted to its influence , very much resembles the induction ex-
orcised by an electrified sphere on a series of insulated con-
ductors. Under the influence of the magnetic pole, the soft
Iron cylinders are polarized, and the polarization endures
while the influence lasts, In the same way, the ends of the
insulated conductors, placed in the vicinity of an electrified
sphere, are charged with electricity of contrary names; this
polarization lasts as long as the inductive action of the
sphere is maintained, and completely disappears when the
spliere is removed or discharged.

There is, however, a great difference between a magnet-
ized bar and an electrified sphere. The contact of the soft
iron by no means enfeebles the magnetic properties of the
bar; but the magnetism, whatever its nature may be, does
not, by apparent contact, pass from the bar to the piece of
soft iron. On the contrary, when an electrified sphere is
touched with an insulated conductor, a part of the electricity
of the sphere is spread over the conductor, and the electric
properties of the sphere are enfeebled.

>

Plants and Animals found In the Human Mouth,

According to Dr. C. N. Peirce, in an essay in Dental Cos-
mos, the following variety of organisms is found in the oral
cavity, as shown by the microscope: 1. Oidium albicans. 2.
Cryptococcus cerevisie. 3. Leptothrix buccalis. 4. Lepto-
mitus. 5. Bacteria, vibrios, and monads. 6. Paramecia
7. Heterogeneous mass.

OIDIUM ALBICANS, OR WHITE FLANT.

As revealed to the observer, it seems to consist of thick-
ened epithelial cells, mingled with numerous minute spor-
ules or seeds, from the midst of which long, thread-like,
jointed and branching plants arise, myceliuam, intertwining
with each other. The question as to whether this vegetable
growth is the origin or sequence of disease has not yet been
settled. So far as I can learn of its prevalence or predispo-
sition, it occurs most frequently in the mouths of persons
living in situntions where the air is impure and diet un-
wholesome, or where previous gastric or intestinal disorder
has interfered with the health and vigor of the infant. It
is found alone or simultancously on the inner edge of the
lips, where the mucous membrane begins, on the inner side
of the cheek, on the gums and palate, on the upper and
lower surface of the tongue, in the throat, and in the csoph-
agus, down as far as the cardia, or upper opening of the
stomach,

CRYPTOCOCCUS CEREVISLE—Cell or Capsule.

This plant is composed of round or oval cells, which pre-
sent in their interior one or two little corpuscles resembling
somewhat an oil globule. They are propagated with great
rapidity when in contact with decomposing substances st s
favorable temperature, This cryptococcus is so similar to
that found in yeart, beer, ale, and sour milk that it may be
considered practically {dentical, the prineipal difference no-
ticed being & variation in the size; while in shape, manner
of propagation, and apparent globule within, the modifica
tions are but slight. It is developed in the morbid secre-
tions of the mouth, the msophagus, and stomach; it is also
introduced into theso situations by the drinking of beer.

In the black fur of the tongue of persons Inboring under
typhus, or in the oral secrotions where persons have been
long sufferors from organic disease, itis also found. Vogel
thinks it of great importance to regard this plant only as an
accompaniment and not as the cause of disenso,

LEPTOTHRIX BUCCALIS~—Slender hairs in the mouth.

This consists of slonder structureless fibers, of various
lengths, and stra’ght or curved as the fiber is long or short.
One end is free, the othor is planted in or projecting from a
fine granular mass, though a limited number are always no-
ticed floating in the secretions, detached from any substance.
They are found singly or in bundles, and multiply with
great rapidity, Scarcely any portion of the mouth Is free

from them. They appoar on the surface of the tongue, in
depressions of the teoth, and cavities of deeay, on the neck
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and surfaces of the teeth; indeed, everywhors within the
::l‘. cavity that lodgment ean be found for a particle of

They aro found also growing from the surface of acoumu.
Intions of tartar, whothor such accrotions be upon the necks
of the testh, in the cavities of decay, or on artificial dent.
wros. There Is probably no sitaation where they grow with
groater rapidity than on the surfaces of the plate, elther up
por or under. The soft cheese-like substance that wo quickly
accumulates there Is most prolific in their production, though
from this sitaation they are neither 5o long nor attenuated
ax thoso taken from an inflamed mucous membrane. While
groat care In cloanliness limits thelr number, It s lmpossi-
ble to entirely eradicate them or prevent their development.

LerToMITUS—SNonder TAreadas.

This growth, as the name indicates, is neither so long nor
#0 slonder as the leptothrix. [talso has occasional branches,
and marked transverse strim, which complete its morpholog
feal difference from the plant just deseribed. It is found
upon the tongue and in the pharynx of persons suffering
from pnoumonia, pleuresia, phthisis, apoplexia, and chronle
gastritis,

BACTERIA AND VIDRIOS,

These organisms form some of the most minute objocts
which the microscopist has the opportunity of examining,
and it is with the greatest difioulty their structuro can be
acourately determined. They are both found in the fluids of
the mouth, but the profusion in which they exist is modified
by the care exercised in koeping the fluids of the oral cavity
freo from decomposing substances. In the fangs of teeth
where the pulps are devitalized, they are found to rapidly
develop. Nor is their presence in this loeality confined to
such teoth as have defective crowns giving communication
with the flulds of the mouth; but in a number that were ex-
amined whoro there was dovitalization of the pulp without
any loas of the hard tissues from carles or otherwise, their
prosence was readily detected. Upon opening into such cav-
itles, thoy were, ns usual, very offensive from the degenera-
tad pulp, and on examining this putrid material these living
organisms were observed in abundance.

MONADS,

With these two low forms of life we must associate what
are known as monads, or, as Bastian calls them, plastide par-
ticles. These are invariably found in the same solutions
with the former, and are supposed by some observers to re-
sult either by direct growth and development, or by aggrega-
tion and conlescence into bacteria and vibrios. g

** Naturalists have been in doubt as to whether they should
be regarded as independent living things of the lowest grade,
having an individuality of their own, or whether, rather,
they should be looked upon as developmental forms of some
higher organisms, either animal or vegetable.”

The discovery of these low forms of lifein the mouth is
not of modern origin, as we shall see from the following by
Leuwenhoek. In 1082, at the age of fifty years, he wrote
respecting his teeth: ““Itis my custom every morning torub
my teeth with salt, and afterwards to wash my wmouth, and,
after eating, I always clean my large teeth with a toothpick,
and sometimes rub them very hard with a cloth. By these
means my teeth are so clean and white that few persons of
my age can show 5o good a set; nor do my gums ever bleed
although I rub them very hard with salt; and yet I cannet
Xeep my teeth soclean but that,upon examining them with a
magnifying glass, I have observed a kind of white substance
collected between them, in consistence like a mixture of

flour and water. In reflecting on this substance, I thought
it probable (though I could not observe any motion in it)
that it might contain some living creatures. Having there.
fore mixed it with rain water, which I knew was perfectly
pure, I found, to my great surprise, that it contained many
very small snimalcules, the motions of which were very
pleasing to behold. The largest sort of them had the great-
est and quickest motion, leaping about in the fluid like the
fish called a jack: the number of thess was very small. The
second sort had a kind of whirling motion, and sometimes
moved in the direction of a spiral, and undulated; these
were more in number. Of the third sort I could not well
ascertain the figure, for sometimes they seemed roundish but
oblong, and sometimes perfectly round. These were so
small that they did not appear larger than a speck. The
motion of these little creatures, one among another, may be
imagined like that of agreat number of goatsor fies sport-
ing in the air. From the appearance of these to me, I judged
that I saw some thousands of them in a portlon of liquid no
larger than s grain of sand, and this liquid coosisted of elght
parts water and one part only of the before-mentioned sub-
stance taken from the teeth.

“ With the point of & needle I took some of the same kind
of substance from the teeth of two Indies who I knew were
very punctual in cleaning them every day, and therein I ob-
served as many of these animalcules as [ have jst mentioned,
I slso saw the same in & white substance taken from the teeth
of a boy about eight years old; and upon examining in like
manner the same substance taken from the teeth of an old
gentleman, who was very careless about keeping them clean,
I found an incredible number of living animalcules, swim
ming about more rapidly than any I had before seen, and In
such numbers that the water which contained them (though
but & small portion of the material taken from the teeth was
mixed in it) seemed to be alive.”

PARAMECTA,
w considered sll the growths deemed vegetable
h:.d':‘t:: mouth, I have still one other orgsuism to de.
scribe, as to the trae place of which in Nature there Is no

Scientific Amevican,

division of sentiment, It belonging undoubredly to the ani-
mal kingdom, 1 allude to the parameels, & goous of infuso
tin.  They are only found in the oral eavity In cases of ox.
tromo uncleanliness ; and though Incroasing rapldly in infu.
slons adapted to their growth, they are somewhst Hmited in
Whis situation, owing to the constant changing of the secre-
tlons, About fifteen varioties have been dessribed. They
have & soft flexible body, varisble in form, though usually
oblong or oval,and more or less depressed.  In most of them,
numerous rows of vibratile cilia are notlesable, projecting
from their Integument,

- —
Useful Reclpos for the Shop, the HMousehold,
and the Farm,

Vienna bread and Vienna boer are sald to be the best in
the world. Both owe their superiority to the yeast used,
which Is propared in the following manper: Indian corn,
barley, and rye (all sprouting) are powdered and mixed, and
then macerated in water at a tempersture of from 149° to
167" Fab. Saccharification takes place in & few hours, when
the liquor s racked off ana allowed to elear, and fermentation
is set up by the help of a minute quantity of any ordipary
yeast. Carbonlc acid is disengaged during the process with
so much rapidity that the globules of Yeust are thrown up by
the gas, and remain flonting on the wurface, where they
form a thick soum. The latter in carefully removed, and
constitutes the best and purost yeast, which, when drained
and compressed in a hydraullc pross, csn be kept from
eight to fifteen days, according to the sesson.

By drawiog up the earth over the potato in sloping
ridges, the plant is deprived of its dus supply of molsture
by rmains, for when they fall the water is cast Into the
ditches. Farther, in regard to the ides that, by thus earth-
ing up, the number of tubers is increased, the effect is quite
the reverse; for experience proves that a potato, placed an
inch only under the surface of the earth, will produce more
tubers than one planted at the depth of a foot.

Brown bronze dip, for conting hat hooks and similar small
hardware articles, is made of iron scales, 1 1b, ; arsenie, 1
oz. ; muriatic acid, 1 1b. ; zine, solid, 10 ozs. The zine should
be kept in only when the bath is used. The castings must be
perfectly free from sand and grease,

A good test for gold or silver is a pleco of lunar caustic,
fixed with a pointed stick of wood. Slightly wet the metal
to be tested, and rub it gently with the caustic. If gold or
silver, the mark will be faint ; but if an inferior metal, it
will be quite black.

Cider may be purified by isinglass, about 1 oz of the
Iatter to the gallon. Dissolve In warm water, stir gently
into the cider, let it settle, and draw off the liquor,

The solvent power of glycerin upon several substances
commonly used in medicineand the arts is as follows: 1 part
of sulphur requires 2,000 parts of glycerin; iodine, 100
parts; red iodide of mercury, 840 parts; corrosive sublimate,
14 parts; sulphate of quinine, 48 parts; tannoin, § parts;
veratria, 06 parts; atropia, 50 parts; hydrochlorate of mor
phia, 19 parts; tartar emetic, 50 parts; iodide of salphur, 60
perts; iodide of potassium, 3 parts; sulphide of potassium,
10 parts.

Some weeds can be killed and prevented from growing in
garden paths by watering the ground with & weak solution
of carbolic acid, 1 part pure crystallized acid to 2,000 parts
water, Sprinkle from a watering pot.

A screen or blower of wire gauze, from 36 to 40 wires to
the inch, placed in frontof range or stove fires, will prevent,
it is said, smoke coming into the room when the chimney
fails to draw well.

To prevent condensstion in a steam pipe laid under ground,
place it inside another larger pipe, filling the intervening
spaces with pulverized charcoal. The outside pipe should
be watertight.

Tar water may be employed for dyeing silk or wool asben
gray. The stuff is first mordanted with weak perchloride of
iron, by soakiog in the solution some hours. It isthen
drained and passed through the bath of tar water. The
oxyphenate of iron, which is thus precipitated on the fabric,
gives a very olid color.

A cement, impermeable by air and steam, and especially
well adspted to use for steam or gas pipes, is made of
powdered graphite 6 parts, slaked lime 3 parts, sulphate of
lime 8 parts, and boiled oil 7 parts, well kneaded.

Cider may be preserved sweet for years, by putting it up
in airtight cans, after the manner of preserving fruit. The
liquor should be first settled and racked off from the dregs,
but fermenta‘ion should not be allowed to commence before
oanning.

The mordants used for dyeing with sumac are either tin,
acotato of lron, or sulphate of zine, The first gives yellow,
the second gray or black, according to strength, and the
third greenish yellow.

When bollers are ordinarily fed with hard water, it is worth
while to save the drippings of the exhaust pipe, the conden.
sation of thesafety valve blow.off, and that from the cylinder,
and use the water thus obtained to fill the boller after blow-
ing off. Tho result will be surprising in effect in looseniog
scalo,

The evaporative efficiency of American anthracite and
American bituminous coals I8 in the propor.ion of 89 w0 99,
(ilossed shirt bosoms : Take two ounoces of fine white gum
arable powder, put it in & pitcher and pour on a pint or more
of water, and then, having covered it, let it stand all night.
In the morning, pour it carefully from the dregs into a clean
bottle, cork, and keep it for use. A teaspoonful of gum wa-
ter stirred in & pint of starch, made in the usual way, will
give to lawns, white or printed, a look of newness, when
nothing else can restore them, after they have been washed.
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A cheap fortilizer consints of sulphate of smmonis,
00 1bs. ; niteate of sods, 40 1bw. ; ground bone, 250 1be. ; plas.
tor, 250 1bw. ; malt, § bushel; wood ashes, 8 bushels; stable
manuvre, 20 bushels. Apply the above smount to six scres,
Labor in preparing included, It costs about $15, 1t is said
to give as good results as most of the commmercial fertilizers
conting §50 per ton.

To make s handy paiot, bresk an sgg Into & dish and beat
slightly. Use the white only, if for white paint; then stir
in coloring matter 10 suit. Red load makes a good red paint.
To thin it, use a little skimmed milk. FEggws thas are » little
00 0ld 1 eat will do for this very well.

Magnetism of fron Villngs,

** Do Haldat published,jduring 1830, in Memoires de ' Acad
emie of Stanislas, that he had put lron filiogs lnto & brass
tube (closed by two screw plates), which he maguetized by
the ordinary process, and that he succesded in obtaining two
contrary poles. The polarity slowly decreased when varying
quantities of river sand were mixed with the flings, while
in every case it was very weak, and disappeared when the
metal grains were displaced in position by shaking the tobe
I repeated this experiment by firmly mmming down the lron
filings lnto the tabe, by means of & small hydraalic press
I'found ‘hat when the filings begin to sggregate the polarity
considerably sugments, and continu & Lo increase with press
ure. Inow lay before your Academy some tubes, 32 to
4 inches long and 1 2 inches in dismeter, which attract st
least as pcwerfully as those made from broken pleces of
good steel of the same dimensions, As the iron filings which
I ured were of unknown origin, [ had some prepared under
my own ayes, from good soft iron, perfectly reduced, and
without appreciable coercive foree: the results were not les-
sened. Thus, then, a metal which has no coercive force
when it is entire acquires it in as considersble s degree as
that of steel when it bas been reduced and compressed by
pressure. Is it not to this fragmentary character that we
must attribute the observed polarity ? and is it not, also, this
same cause which explains the coorcive forco of steel? One
csnnot explain the distribution in a magnet without consider-
ing it as composed of rows of very small magnetic elements
of opposite poles, reacting between themselves at a distance;
and it is proved that the quantities of separate magnetism in
each of them increase, by this reaction, from the extremity
to the middle line. Until now it seemed admissible that
these elements are the molecules themselves; but the pre-
ceding experiment appears to show they are formed of either
compacted iron fragments or small agglomerated crystals, as
in steel. When, before pressing the filings, materials which
render the mass more homogeneous are put with them, the
same polarity can no longer be given to them as before the
mixture. For example, if we make a paste of chloride of
iron and filings, and press it, we obtain, after several days, s
subehloride of iron of continued appearsnce, whichk may be
filed and polished like pure iron, but which can scarcely be
maguetized. Iron reduced by hydrogen and oxygen from
scales behaves like iron filings; but magnetic or dixmsgnetic
bodies mixed with the filings notably change its facalty of
becoming magnetized. It is probable that, in very power-
fully ramming home the powders. the coercive force would
be found to increase to a maximum, and that it will after-
wards deerease when the compactness of the fragments will
have given a sufficient continuity to the mass."—J. Jamin.
in Comptes Rendua,

Concrete for Walks, cte.

John Turner, in the London Agricultural Gastts, gives
his experience in making and using asphalt as follows: “I
have done a great deal successfully in walks and some kinds
of floors such as the floor of & pig house, but have never at-
tempted it for heavy traffic. It is neither difficult nor expen-
sive. Of course a great deal depends upon the cost of mate-
rial; the labor is tr.fling. 1 have used sereenings of gravel
(Idon't like it clean, but mixed with sand); I have used sand
alone (when I could not get anything better), blacksmiths'
ashes, and ashes from my engine. The Iast I did was for our
churchyard walks; for those I go* the screenings of Leices-
tershire granite, which made a splendid path, but of course
more expensive—the granite cost $2.50 per tun. It is quite
an un SATY oxp and trouble to boil the tar. Get
your material dry, mix it with tar, turn it over twice, and
let it lie & couple of days, then turn it again, and mix a little
lime with it, about a tenth, let it lie another day, and then
on a finesunny day Jay it on, rake it even, and roll well as
soon as it will rol), inan hour or two's time; if the roll does
not work well (it ought to if the stuff is not mixed with two
much tar), scatter a little dry sand over it. Every summer 1
brush my walks over with cold tar, and give a good sprink-
ling of sand, and they are as good now as when first put
down, fifteen yoars since. Any laborer can do it, only take
care,before laylng it down, it is of proper consistence. When
ready it ought not to show the least tar, but should be
s dull dead black, and, when moved with a shovel, ought to
be lively, exactly like a mass of mites in a cheese. The
stuff will keep a long time in & heap if covered up or other
wise kept dry.”

Boller Exploston,

Mr. R. Nickerson, of Harlem, Ga., Informs us that a boller
at Sawdust, Ga., exploded on August?. It was in a sawmill,
and the building was torn to pleces. Paits of the boller were
thrown to a distance of several hundred yards, One man
was blown to pleces, and two soriously injared. Mr. Nick-
erson states that the pressure showed 45 1bs. ; but the
goge was defective, as the practice (Indulged in by the person
in charge) of hanging car conplings on to the safety valyve
did not appear to form any increased pressure In the boller.
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an and foreign Pateuts.
‘Stone Crusher,
Pa.~This stone orusher has one sta-
Jaw. There §s n togele-bar contrivance

Abination with the crank shaft and the rod connecting it with
he movable bar 1a & mannor caloulated toapply very great force ;

also another device for giving vertical or endwise motion to the

wm.humamumum desirable.
Improved Wire Barb Plnchoers.

John Dobhs and Benjamin F. Booth, Viotor, lowa.—This inven-
tion consists In the pinehors mwade with ourved and notched Jaws
and provided with projections upon the inner sides of safd jaws, to
adapt It for uso in applying barbs to fence wires, In using the
plochers, an ondimary wire staple Is placed in the space between Its
open jaws, with fts arms resting {n the notehes in the inner edges of
the faces of sald Jaws. The jaws of the pinchers and the arms of the
staple are then placed around the wire of the fonce, and the pinoh-
ors are closed,  This forces the arms of the staple past each other
unti] thoy rest upon stops and project in opposite directions, and
the formation of the barb is completed.

Improved Combination Cotton Press.

Joho F. Taylor, Charleston, 8. C.—The object of this invention Is
to produce a press of great power, especially adapted to compress-
{ng cotton bales to the smallest possible dimensions for shipment,
and that with the greatest possible speed, and with the least possi-
ble consumption of fuel. Tt consists in the particular construction
of a woggle lever pross operated by n bination with a
nydraulic press, the stecam In the cylinder that oporates the water
piston being used & second time in a cylinder which operates the
toggie Jever through the Instrumontality of an equalizing part in
the stide valve of the first steam cylinder.

Self=Discharging and HRe-Setting Lumber Car.

James L. Ridgely, Jr., Harrisonville, Md.—This invention relates
10 cars or trucks whose wheels run upon a track to transfer lumber
out of the way, after it has been sawn, to a convenient place for
piling it up; and it consists In the combination of a truck running
upon a suitable track of a load-recelving frame, haviog cross bars
that form the bearing of the load, and pivoted oo a median axis to
said truck, whereby the lumber may bedumped by its own welght.

Improved Candlestick.

John B. Gribble. Grass Valley, Cal.—The core or shuitle has a
screw thresd cut on it On the movable part of a tube, threads of a
screw are made, which fit the pltch of the screw on the shuttle.
The candlestiok rests upon the upper end of the shuttie, and the
latter is mado fast in the stationary part of the tube. By this
armngement, the movabie portion of the tube s adjusted to the
oandle, and the end of the shuttle prevents the tallow from run-
ning down.

Improved Self<Acting Blowpipe.

John Martia Hancock, Lansing, Towa.—This is a self-acting blow
pipe for bard and soft solderiog, by which the flame would be fully
and instantly controlied, and the power of the same regulated withe
out interrupting the working of the blowpipe, The invention con-
sists of a pipe attached sidewise and projecting to some distance
from the aloohol vessel, which 15 exposed to the heat of a small
flame, being about the same distance from the main flame of the
lamp as the bottom of the aloohol vessel is from the outermost end
of the blowpipe,

Improved Bufler for Steam Rock Drills,

Joseph C. Githens, New York city.—As the piston In (ts upner
movement strikes the upper bead, it forces the said bead upward
against the packing, and the blow is finally sustained by long bolts,
which draw aguinst the lower head. As the piston, in its downward
movement, strikes against the lower head, the sald head moves
downward a little, and, through the long bolts, dmws a plate down
upon the packiog, relieving the head from the force of the blow.
By this construction, a single buffer at one end of the eylinder
relieves the bead from the foree of the blows at both ends of the
cylinder.

Improved Wagon Rack.

Joseph Boilt, Warsaw, IIL—The object of this invention is to so
improve the wagon rack heretofore patented to the same inventor,
under date of Fobruary 10, 1574, that the londing, conveying, and
unloading of oorn may be accomplished by one person in an eaxy,
quick, and seoure manner. The invention consists of separate tilt-
ing frames, which are arranged on the supporting rack frame to
swing to opposite sides, and carried back and retained with the load
by cords with hooks and pulley blooks passing over pulleys to wind-
ing-up rollers, and ratchets operated by a hook lever. The rack
framo Iy braoed In rigid position by Inclined bars extending from
soat blocks at opposite sides through lateral guide pleces of the rack
to the ground.

Improved Harrow.

Isaac W. Hutobin, Clinton, JlL.—Each of the two triangular seo-
tions of the harrow is composed of converging bars conneoted by
teansverso straps. The teeth are (o sultabl fast d in the
bare. The two sections are hinged together so that their fnper
bars are parallel. The hioges are raised above the surtace of the
sections, and thelr connecting pivot is theroby brought high enough
from the ground to clear corn of ten or twelve inches in hight.
Each soction has a projecting handle, and the two handles are
anited by a chain, which can be shortened 2o ns to slightly raiso the
outer sides of the sections. This will cause the hurrow to out more
in the centor when harrowing corn stalks. By slaokoning tho ohaln,
the sections will be brought flat upon the ground.

Improved Vehicle Spring.,

Christen Niolwa, South Brooklyn, N. ¥.—The rear spriogs aro
attached to the rear axle, and their forward onds are pivoted to

brackets attached to the wagon bLody. To the rear ends of the
spriogs are plvoted links the upper ends of which are plvoted o
bracket. The shackies aslow the springs to expand as they are
brought under (be pressure of the load. The couplings aro kept
parallel with sach other 1o keep the springs from being twistod by
brace bars. The forward spriogy are connocted with the forward
axie, and the forward ends are pivoted to brackets attached to the
platform. The rear ends are connected by a bar, the middle part of
which is bent upward, and has a hole o rocelve a bolt, which also
psses through the bent down middle part of a bar pivoted to the
ends of the bars of the platform und to the ends of bars which aro
pivoted to the springs,

Improved Device for Destroylng Bugs upon Flants,

Robort M. Clark, Nisbet, Pa.~In using the dovice, Paris groeen or
other sultacie polson is pot Into a vessel suspended from the shoul.
durs of the operator, either by takiog off the cover or by pouring It

n through a funnel 1o the same. A sultable quantity of water 18
then poured luto the vessel through the funnel, In which may be
placed a filter o case the water be so dirty that it wonld ctog the
perforated nossle, which s attached to a fanoot by a Bexible tube,
The polson and water are mixed by oporsting 4 perforated dasber,
and are kept mixed by oocaslonally operating sid dasher, The
faucet enables tho esoape of the polson to be prevented when
charging the vossol and whon oarrying it from plaoe to piace, The
nlxture ls dirvoted upon the plants from the yozale,

American.

Scientific
Improved Apparatus for Destroying the Cutting Ant.
Ferdinand A. Feoner and John H. Power, Mission Valloy, Tex.—
In using this apparstus, the main coll of the ants’ nest is found by
means of an (ron probe of sultablo length, and a hole about elght
{nches in dinmotor is sunk to suoch a depth that Its lower end may be
o littdo bolow the lowoest ooll, The perforated and covered (ron
oylinder is then lowered (nto It, the collar of sald cylinder resting
upon the surface of the ground and closing the mouth of sald bole.
A fire Is then bullt in the exlinder, and a blast of air i« forced Into It
by a bellows connected with the end of a pipe which enters the side
of tho oylinder near the bottom pipe. When the fire is fally kin-
dled, six or elght pounds of sulphur are poured into the oylinder,
and the cover Is put on. The bellows (s then worked for from thirty
to forty-five minutes,which foroes the fumes of the sulphur through
all the cells and passages of the ant nost and kills all the ants of the
colony. .

Improved Cotton, Corn, and Fea Planter.
Dwight W. Hristol and John F. B, Searcy, Pleasant Hill, Miss.—
A drum, having twelve sallent and as many re-entrant angles, re-
volves In bearings attached to the sido bury of the frame. Within
the drum Is secured a smallor drum, in the middle part of which is
sooured a wheel, from which six radial tubes load out through the
faces of the drums. In the wheel, at the inner eads of tubes, are
formed recesses, Into which the sced passes through holes In the
side plates attached to the rides of the said wheel and forming a
part thereof. Upon the opposite sides of the whoel are placed clr-
cular plates, in which are holes corresponding in position with the
holes in the sido plates of the wheel, so that, by turning the disks,
the size of the holes leading into the recesses in the wheel may be
adjusted to allow more or loss seod to enter the said recesses and
pass out through the tubes.

Tmproved Vehicle Hub,
Joseph H, Lindsay, Freehold (Woodside P. 0.), Pa.—~The Innor
part of the hub has a riog flange to project over the collar of the
axle arm, to serve as a mud band, Upon the outer side of the ring
flange part are formed wedgo-shapod projections, the spaces be-
tween which are dovetailed in form, 20 as to prevent the spokes,
the inner ends of which are fitted into sald spaces, from being
drawn out. Upon the outer parts of the projoctions are formed
segmonts of a ring fange, which enter a ring groove in the outer
part of the hub, and thus strengthen the conneotion between the
part of the bhub. Io the body of the hub is formed a chamber to
recelve the oll, from which chamber a hole leads into the bore. The
bole is surrounded wi'h a recossed projection, in which is placed a
ball to act a8 a valve to prevent the oil from tlowing through the
hole when the wheel happens to stop with the oil chamber upward,
From the ofl chamber a hole leads out through the hub, through
which the oll {8 poured (nto sald chnmber,

Improved Earth Auger,
Oscar Rust, Macon City, Mo.~The body of the auger {§ made
elliptical {n its cross section, and in two parts, the plane of division
pussing through the longer axis of the ellipsge. To the lower end of
cach part Is secured a jaw. The jaws projeot downward and for-
ward, and are slightly concaved, and thefr lower ends pass onch
other. To the forward ends of the Jaws nre seoured the bits, the
edges of which are made oval, and have thelr corners rounded off,
The outer ends of the bits are curved upward, and project outward
a little beyond the walls of the pods, so as to cut a bore a little
larger than the bucket, so that the said buoket can be readily
ralsed and lowered through sald bore. Draces are attached to the
turned up outer ends of tho bits. The parts are further secured
together near their lower ends by hasps.
Improved Trace Carrler.

William H. Townsend, Goodland, Ind.—This is a fame adapted
for sttachment of harness straps, baving rigid tmace-supporting
arms extending inward from Its rear corners in a plane parallel to
the side bars, and spring arms pivotad to a transverse bridge
plece and coinciding with the arms. The trmoo-connecting straps
are in this manper quickly applied and taken off,
Improved Wind Power,

Austin Lowe, Saling, Kan.—The lovention relatés to & portable
wind power, which s designed for propelling wheeled carriages
used for transporting loads and for furnishing a prime motor for
perating thrushing machines, churns, plows, and other agricultural
machines. The princlipal feature of the invention consists in tho
provision or relative arrmngement to each other of a pair of wind
wheels, which are of such a construction that both nre brought into
notion gimultaneously, and causd to revolve in roverse directions
for transmitting motior to & vertical or main shaft, which Is con-
necred with the machinery (0 bo operated,

Improved FPlow Attachment,
Almerrin P, Allen, Denmark, Towa.—The invention consists In
combining with an ordinary plow a machine adapted for acting on
tho soil which bhas been turned by the plow, In such maoner as to
reduce, level, or pulverize the saroe, or plant it with seed, the side
draft of the machine belng opposed to the tendency of the plow to
crowd in the opposite direction (Iaterally) ngainst the vertical land-
side portion of the furrow, so that the power which would be other-
wise uselessly expended or absorbed, in excessive friction betwoon
the Jandside of the plow and the contiguous wall of the furrow,
will be all, or noarly all, neutralized and utilized In comploting the
operation of preparing the soll for reception of seed. The Inven.
tion also includes a pecullar combination or arrangement of soed
hopper, harrow, and roller, to form a plow attachment of lght deaft
nod great efMolency.

Improved Vise,

Georgo W. Milinor, Charlottetown, P. B, I—This Invention relntos
to certain improvoments in vises especially adapted to holding bolts
orpipes ; and it conslsts in a sorow bolt baving a Tahaped head and
n handle nut, In combioation with the extonded handles of & pair of
pipe tongs, constructed respectively with an oblong bole and an
open slat.

Tmproved Antmal Foke,

Bamuel N, Gustin, Mexioo, N, Y.—This Invention relates to oore
tain improvements in animal pokes, which, as usually constructed,
bave & yoke pivoted at the lower onds to a tongue, upon the rear
end of which Is a breast block provided with polots, the whole belng
attached to the necks of unruly antmals 10 prevent them from

Jumping fences, und to keep thom within bounds genorally, It
oonsista In the Improved construction of the pivot plate that ate
faohes the yoko to tho crosshead, the said plute bolog made with ©
tapering eyo to fuollitate the connecting of the said devices. It

wlso conslsts In the means of attaching the oromhead to the tongue,
Improved Bottle Stopper,

George B Reed, Brooklyn, N. Y.~The lower part of the stopper
I provided with a shaliow ring groove to rooelve s rubber band,
which comes in contact with the mouth of the bottle, Around the
upper part of the stopper is & metal band, In the upper edge of the
opposite parts of which are inolines, the shoulders of which serye
as handles for turning the sald band. At the lower ends of the (ne
clines aro slots 10 reoetve a loop, to ailow, the stopper 1o be removed
from the mouth of the bottle. Tte ouds aro seoured to the opposite
Mdos of the botte's neck by a wire band passed around tho said
neok, The stoppor Is fastened, when pressed (nto the mouth of the

bottio, by twrning the baud, so that the Inolines mny press agalost
the bond of the loop,
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Improved Scod Cotton Cleaner,

Manassah C. Cheek, Mansfield, Teon.~This nvention consists of
a secondary spiked fan oylinder and opon conoaves formed of wire
rods, In combination with the ordinary spiked fan cylinder to
countarnot the alr blast from the first oylinder, and direct it down
through the open cononves, and also to detaoh the cotton from said
eylinder and pass it along (o the discharge opening through the
case, thus oleaning and dellvering the cotton better thao the ordi-
nary cleaners will. It also consists of a suction fan In the dust
chamber boelow the spiked fan oylinders, to Increase the draft
through the dust chamber.

Improved Chailr,

Henry Reupke, Chicago, Il assignor to himself and Frederfok
W. Krause, of same place.—~The seat rails pass through the uprights
of the chair back by a tenon, and are fastened therein by keys. The
lower ends of these uprights are toed into the rear legs, thus brae-
Ing the back securely. Stretchers pass through the legs (front and
rear) by moeans of tenons, are secured by keys, and are connected
together by a center bar. The front and rear legs are slotted at
their upper ends, and gains are cut in the seat rails, so that the rafly
and legs fit together, and are flush on each side. The back of the
chair is filled (n by an upright bar and a cross bar. The head plece
is let into slots {n the upper ends of the side pleces, and is fastened
by screws, while tenons on the cross bar pass through the side pleces
and are seoured by keys. This chalr may be taken to pleces by re-
moving the koys and screws, so that It may be packed in a small
space for stornge or transportation.

Improved Dle for Forming the Eyes for Tools,

John R. Thomas, Hamiiton, Ohlo.—This is an improved adjustable
punch and die for forming the eyes of agricultural and other tools,
such &8s a hoe, axe, adze, ete., 5o that the dinmet~rs and shapes of
the oyes may be varied witbout the pecessity of baving a corres-
ponding number and variety of dies and punches for the
The srock of the punch is slitted transversely, and the divided parts
may be expanded or spread more or less by means of a tapering
pin. A tapering nut screws on the stock or body of the punch, and
constitutes the punch proper. The punch s employed with a die,
the size of aperture of which is adjustable.

Improved Machine for Rolling Nall Plates.

Hiram Woods, Newcastle, Pa., assignor to himself and Willlam F.
Merriman, of same place.—A movable table fotches the plate from
the roughing rolls, and presents it to a self-feeding roll, above tho
upper roll, 10 be carried over the roller’s side and on to an inclined
feeding table. Desides takiog the plate from the movable table
without the aid of the hooker-up, the roll delivers the plate withoul
the aid of che hand.

Improved Washing Machine,

John W, McQuillin and John A. Knepper, Delta, Ohjo.—By sulta-
ble construction, as either end of a lever is pressed downward, a
presser connected with that end is forced down upon the clothes,
forclog the water out of them, which water escapes downward
through a grate, upward through the presser, and laterally through
the othor purt of the clothes, which are relieved from pressure by
the upwird movement of a second presser, and 50 on. Ono of thy
pressers always moves downwurd ns the other moves upward, thus
washing the clothes in a short time,

Improved Siraw Cutter.

Leopold Schellinger, Mishawaka, Ind.—The invention s an im-
provement in the class of straw cutters in which the rollers for
feeding tho straw and the bar for clamping the same while belng
cut are operated from the shaft of the band wheel, to which the
knives are attached. By sultable construction a saddie, at each
revolution of the eccentric, will be drawn upon the substance [n the
feed box and then raised. The fiy wheel and the eccentric wheel
are 5o arrangod that the saddle will be drawn down s the knife be-
gins to cut, and will be raised as the cut s completed. By other
devices the rapidity of the feed may be regulated as may be re-
quired. The feed rollers revolve toward ecach other to feed the
substance forwurd, and the upper roller moves up and down to
adjust {tself to the thickness of the substance without being thrown
out of gear. The feed mechanism is so arranged as to stand still
when the saddle Is pressed down, and to operate when the sald sad-
dle is raised.

Improved Apparatus for Moeasuring Ligulds, ete.

Emile E. P, Clnusolles, Baroelona, Spain.—This apparatus consists
of bellows, formed of annular disks, which are in communication
with the ingress and egress passages formed in the foundation plate
of a box. The bellows are united by the armsof a compound lever,
which vibrates in a spherioal recess fo a fixed stand, and the lower
ond of the axis of this compound lover communicates a rotary mo-
tion to a circular valve, which opens and oloses the ingress and
egress porta.  Tho upper ond of the nxis gives motion to the Index
dials or to a rotary shaft for transmitting power or to pumps. The
bellows are made to contain a certain fixed quantity of liquid, and
the pressure on the liquid to be measured causes the said bellows to
expand and collapse alternately,

Improved Gas Regulator,

Joseph Adams, Washiogton, . C.—This lnvention relates to cer-
tain improvements upon the gas regulator for which letters patent
were granted to the Inveator May 5, 1574 ; and It consists in the con-
struction of the valve, which Is of & funnel shape and provided
with an outer covering of floxible material seoured by a nut and
funnel-shaped clamp upon the Inner and lower side of the valve.
It also consists In tho particular construction and arrangement of
the hollow valve stom with the flexible diaphragm and the bal-
oon.

Improved Monting and Ventilating Register,

John B. Oldomhaw, Daltimore, Md.—This invention relates to that
class of heating and ventilating registers that are inserted lo the
chimney Jamb when the ohimney flue is employed for conducting
the bot alr. It consists in an oxtensible flue stopper, adapted to be
Inserted in the obimney flues of difforent slaes, to deflect the ours
rent through the registor, and In the particular construction of the
register “rumo haviog openings for giving acoess to the flue, either
above or below the flue stopper plate, for cleaning off soot and ex
amining and adjusting the stovepipe connections.

Improved HMorseshoo,

Josoph H. Dorgan, Plattsburg, N. Y.—A steap I8 made in threo
parts. A pleco lnps on tho contoal part on cach side, and is fustoned
thoroto by bolts, A sorfea of loles I8 made through the central
part, which allows the pleoos to bo ndjusted, so as to make the strap
fit boofs of differont sizes. A bolt passes up through the shoe, nnd
through & bole In the front part of the strap.  The ends of the flexi-
ble plate or band way be expandod or contracted to accumtely Ot
boofs of different widths, while the lap pleces may bo adjusted ao-
cordiog to the length of the hoofs.

Improved Water Elovator,

Josso Chandler, Barry, T ~This invention relatos to endless chaln
and bucket elovators, The buckots have a block on the undor side
to throw up the bottom, whon passing over the one upper
high enough to dischinrge readily, The second top wheot is placed &
little lower than tho first, &lso to it the buckets 8o a8 (0 GpLy 1oa=
Ay, The tangos of the whools are also employed to utilize thow of
the wheel, to conduct the water firet emptying frow the buckets

Over sufliciently to run loto the trough,
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Buginess and Rersonnl,

The Oharge for Insertion under this head  $1 a Line.

Hoadloy Portablo Bugines. 1, 1, Allon & Co,
Naw York,fole Agenta nt'u'm-wu of il patteros, b

Hotohkim Alr Spring Hammor, uest i the
-‘c'm. Prices low, D, Frishle & Co , New Haven, Ct.

untod-—Situation by n Practical Blast Furnnce
Bullder, of 30 yoars' m’;ml Nyears In this eountry,
13 yoars (n the Claveland Distriot, England, Well up 1o
making Wrought fron fridges, and all kKinds of Boller
Work. Can wake all Mans snd detal] drswings. Addross
G, E., Post Oftice, 9, Mortsmonth, O,

Propoller Rogines, from 334 to 10 in. Cylindors.
Link motion, new stylo. Castings furnished of swaller
Maos, with propeller wheols. Win, J. Sanderson, 31
Chareh St., Syrscuse, N. Y.

Double Bntry Nook-Keoping Simplified, The
MO succesmtul Book on the sabject evar publliahed.
Cloth, §1. Boards, 75 cta. Seot post pald. Catalogue free.
D. B. Wiggeoer & Co., €11 Walnut St Philadeiphis, Pa.

Sample Package (38 gals) of Allon's Puace Lubri-
eating O1l sout to any address, prico §7.00, Geo. Allen,
Frankiin, Pa,

The Ransom Syphon Condenser will save you
24 por cont of fuel, or give an equal Inoronse of power.
Apply 1t! T, Bault, Consulting Engineer, Goneral Agont,
New Havon, Conn.

Mesars, Goo. P. Rowell & Co., the colobrated and
popular New York Advertislng Agency, engage L)adver
tiee (n gross and detall for large ca'tomers In a hotterand
ehoaper mode than they oan do it themsolves, This we
stncerely bellove wo oan do, becanse It (s their sole busi-
ness—thelr speclalty ; because they got space at lowest
whole.ale rates, and b of thelr | and eon.
fidential rolations with publishers, If we wish to spend
ten thousand dollars In general advertising over the
country, notwithatanding our own experience and know -
leage of advertisiug styles and of rates, we would ewploy
them noder certatn directions. We would save moacy,
trouble, worry, and the busizess would be dete at least
a8 well, If not belter, thas we could do It ourvelves. —
{ rican Manufac *s Review.)

Wanted - Employment, by a competeot Machin-
153; has worked at the trade 10 years, Addroms F. M,
Robluson, 357 North Miss St., Indlsnapoils, Ind,

Soot Lathes—Wm. E. Lewis, Cleveland, Ohlo.

Testing Machine for Bar Iron—Will test section
of 12 square (ncaes. For sale by Denmead & Son, Dalil-
more, Md.

Drop Press, 8,000 to 4,000 Ibs. Send desoription
sud lowest price to Kittredge Coralce and UOrnament
Company, Salem, Ohlo.

Wanted—Parties baving bulldings for sale with
olther water or steam power, with sufficlent room for %0
1075 men for manufactaring Agr 11 t
Address L. & A. Y, Gray, Middletown, Vermont.

Catalogue Free~0n Foot Lathes, Fine Tools, and
Supplies for Artizans and Amateurs, Jackson & Tyler.
Baltimore, Md. .

A Self-Acting Trap, to rid out all Rat and Ani-
wmal Creation. Agonts wanted. No trouble to sell. For
Traps, &0., address John Dildine, Limestoneville, Mon-
gour Co., Pa,

Yor Sale—& Milling Machines, $190 each:
¢ very heary ditto (Mason's make), 280 cach; heavy
Drosching Muclilne, $225; Profiler, $1%0; Monitor Screw
Machine, $175; Hand Miller, $73; 2 Justico Hammers,
#1733 for the two; 2 heavy Drop Pressos, $135 each; % in,
Back Geared Drill. $173; 6 In. Wood & Light Back Gear-
od Dnll, $650; 16 1L, Planer, $7%0; 6 ft. Pond Planer, $43;
€ xiTrr. din, Wood & Light Engine Lathe, 81,80;
31 o x16 f5. Lathe, $335; heavy Boller Punch. $630, Al
in good order. Address Shearman & Hilles, 8 Cortlandt
Street, Now York.

Brass Gear for &c., on hand and
made to order, by D. Giibert & Son, 212 Chester 81, Phil-
adelphia, Pa, (List free.)

Sure cure for Slipping Belts—Sutton’s patent
Pulley Cover Is warranted to do double the work before
the beit will allp. Soe Sci. Am. June 2iss, 1573, P, 399,
Clrcalars free, J. W. Sutton, 55 Liberty St., New York.

Cider Wine Mill and Press complete for $10. Sont
per Exp to order. Add H. Sells,Vienna, Ont,,Ca.

Hotchkiss & Ball, West Meriden, Conn,, Foun-
drymen and Workerd of Bhoet Motal. Will manufacture
on royaity Patonted artioles of merit In thoelir line, Small
Gray [ron Castings made to order,

Dig pay, with littlo money—American Saw Flle
Guide. New Tool, All mochanics use them, Manufac.
tured by E. Both & Bro,,New Oxford, Pa, Clroular free,

Scroll Sawyers—If you want the bost Jig Saw
Blades jgetthem made by A, Conts, 108 Hester 8¢, N, Y.,

Electric B Alurms and Private House An-
punolators; Call, Servants' & Stable Bells; Cheap Toleg.
To#ts; Batterion of all Kinds, G, W . 8tookly, Oleveland,O

Brteam and Wator Gauge and Gauge Cocks Com-
bined, requiriug only two holes In the Botler, used by all
boller makers who have seen it, $15. Hillard & Holland,

Gold 8¢, Now York,

Water, Gas, and Steam Goods—New Cataloguo
packed with first ordor of goods, or malled on recelpt of
elght stamps, Balley, Farrell & Co,, Plttaburgh, Fa,

Price only $4.50.—~The Tom Thumb Eleotro
Tolegraph. A ocompact working Telegraph
for sending messaged, MAKING magnets the elsotric Lgnt,
giving alarms, and yarfous otaer purposes, Can be putis
operation by suy Iad. Includes bettery, Koy, and wires.
Neatly packed and sent to all parts of the world on receipt
Of price. P. C. Boscti & Co., 246 Canal 5¢,, New York.

For Salo—Large lot second hand Machinists’
Tools, chieap, Send for lst. 1. H. Shearman, 4 Cort-

andt Strees, New York.

Blasting Powder,
. Blectric ruses, Kxploders,
.+ Wto,, oto,,
rosult of seven years' experfence at Hoosse Tunnel,
Mdress Goo, M. Mowbray, North Adams, Mass.

For tter, at reduced pri:
mb?m &~ éo..‘l'l:‘&,uu ‘(I:ou.’ s

“Lehigh"— formationabout Emory Whools
&c., address I..': .':"A..., Wheel Co., wu:zn. Ps.
American Motaline Co., 61 Warren 8t., N.¥. Oity,

Small Tools and Gear Wheels for Models. Lim
froe. Gooduow & Wikktman, 38 Corahill, Boston, Mass,

Pock’s Patont Drop Pross. Still the best In use.
Adaress Milo Fock, Now Haven Conn

Pawnt Round Bralded Belting—The

lwm ouly by C. W, Aray, ¥ &

95 Cligrry 8¢., Fulisdeipliis, Pa, Bend for Olroniar,
Genuine Concord Axies—Brown, Flsborville,N.H.

Scientific

American,

187

All Fruit-onn Tools, Ferracute W &'s, iridgton,N. J.

For Bolld Bmory Whools snd Maohinery, send to
@o Union Stone Co,. Doston, Mass, , for etroviar,

Hydrmullo Prossos and Jnoks, now and second
M0, Latnes aod Mactinery for Pollaning snd Dufling
Matale, K Lyon 410 Grand Btreot New York.

Barry Cappiog Maohine for Onnning Establish.
ments, T, K, Dalley & Vall, Lockport, N, Y :

The "Bolentiflc Amencan™ Ofos, New York, s
0104 with the Minleture Klectrie Teirgraph By Woching
ttie butions on the deaks of he managore dgnale are sent
O persons 1n e various deparunents of the setablish-
nent. Cbeap sna effective. Hplondid for shops, offices,
Twellings, Works for any distance. Price 84. with good
Saltary. F. O, Dosoh & Co., 244 Canal B, Now York,
Makory, Sond (or troo ustrates Catalosve.

Tompios and Olicans. Drapor, Hopoaale, Mass.

For 13, 15, 18 and 18 inch Swing Rogine Lathes,
VAdress Star Tool Co.,, Providence, K. 1,

Spinning Rings of & Superior Quality—Whitins-
nile Spiuning Rog Co., Whictnsville, Mass,

For bom Prossos, Dics, and Fruit Can Tools, Blis
& Willlnos  cor. of Mlymoutn and Jay, Brooklys, N. ¥,

For Bolld Wrought-iron Beams, oto,, 800 adyor-
dsnmont, Addross Uslon Lroo Mls, Mittaburgh, Ps, for
ULLOKTHPY, &0,

A. K. will find a recipe for water glass on
P-225, vol. 20.—A. ¥, will ind directions for ma-
king a sun dial on p, 408, vol. 20.—F, J. . will find
directions for making colored glass on p. 390, vol.
30.—J. N, will find a recipe for blackboard compo-
sition on p. 91, vol. SL—J. N. can utilize the tin of
tinned plate scraps by the process described on p.
319, vol. 3L

(1) J. H.asks: How can I make pure chlo-
ride of gold and nitmte of silver from United
Statesgold coln? A, Dissolve the coln (n a Hmitod
quantity of a warm (not hot) mixture consisting
of one part nitric and three parts bydrochloric
acid. When solution is cowmplote, iter from the
white residue of chloride of sliver; dilute largely
with distilled wator, and add a filtered agqueous so-
lution of common sulphate of fron (3 parts to 1 of
gold); collect the precipitated gold, which is now
free from copper ; redissolve In aqua regin ns at
first, and evapornte to dryness on a water bath.
Pinee the filtor paper containing the ohloride of
gllver, along with a quantity of borax, in n mmall
Hessian erucible, and heatstrongly until the sllver
is separated nod rests asa small button on the bot-
tom of the crueible; remove from the fire, cover,
and allow to cool. Then separate the sllver from
the borax by means of holling water ; dissolve in
nitrio acid, and evaporte to dryuness on a water
bath.

What chemicals will act as a bleaching agent
when exposed to sunlight? A, Molstare, chlorine
#as, chloride of lime, etc.

(2) M. H, K.asks: What is the green sub-
stance that guthers on the outside of a porous
earthenware drinking vessel? Does it come from
the water inside,or from the atmospbere? It wash-
s off readily, and resembles the green shume of
stagnant waters. A. It is probably due to the
quantity of organic matter dissolved In the water,
which, on evaporating, leavesit beblad in the form
you mention. Test a little of the clear water by
coloring It slightly with permanganate of potash;
if, after standing for some time, the color disap-
poars, tho water Is unfit for drinking purposes.

(3) 8. D. G. says: [ have a stoam whistle
which sounds well at 100 Ibs. steam, If I now
rise steam to 1,000 Ibs. what effect will it bave on
the whistle? Can it be heard 80 muoh farther, or
will it fall to sound at all? A, Itis problematical
whether the oxpansion of the metal would pot al-
together alter both the tone and effootiveness of
the whistle,

(4) W. M. J. says: The boller of & thrash-
ing machine engine rocently exploded at Lexing-
ton, Md, On examination {t was found that the
safety valve was stuok fust in the gulde, it being a
light globe valvo with a stem about 81§ Inches long.
like & common globe valve stem, with thread left
off, belng a close ft. Iam under the Impression
that the hand bad gone once clear arouond and up
to tho 65 1bs, ns the sheots do not show any signs
of having boen over honted. A, The sufoty valve
stem bolog fast totally npalred the efMolenoy of
the boller, and It {8 possible that the needle of the
pressuro gage (if the construotion of the guge
would permit) hud made more than an entire rev-
olution, The prossure (o suoh case s an unknown

ity ; b tho explosl

(5) J. C. naks: Is it possible to plane s piece
of hardenod steel? A, It s lmpmeticable, and
would be, If It could be done, dlsdyantageous,

(6) C. W. M. asks: 1. If I make an engine
of brass, it will turn blue when beated, Wil the
color change If I plate {t with nickel? A, No. 2
How large a copper boller should I have for an
ongine 14x3 Inohes, and how thick should tho
shell bo? A. Blze of boller about 8 inches dlamo-
ter and 15 lnches long; shell 3 Inoh thick for mod-
erate prossure, 8 Should it be bruxed or riveted?
A, It should be brazed and riveted. 4 Wil ports
14x34 inchos bo large enough for a 134xd lnoh oyl
fnder? A. You will find u rule for size of ports in
No. 16, oto., of Praotical Mochanism.

(7) W.E B says: A friend of mine asserts
that, In & eommon bucket pump the only water
lifted by the buckot is that which Is above the
bucket. Is ho right? A. Yes.

(8) A. D, T, saya: In my daily experience
10 tho uso of twist drills, T have remarked one lm-
provement which a manufaoturer might make,
Tt1s this: Flatten three sides of the shank; this
will do away with all slipping. Also put a good
center in tho shank. All this can be done at very

"

litte exponse and oannot fail to give great satis-

faotion, A, Twist drills M Inch and over In diame-
tor usually bave a taper shank, and o feather on
the ond whioh effectunlly holds them, Those be-
low that size, snd thoso having pacmllel shanks,
may bo heldsuMolently em in an ordionry chuek.
It would bo difioult to make triangular holed
chucks run true,

() A. C.T, says: | have seen an article in
relation to a certaln alloy of wetals, which when
moltod was of tho required degreo of heat for
omporing edge tools. What Is It? A, We know
of no spocial alloy for that purpose. Common
load 13 sometimes used, the work belog greased
before Immeorsion.

(12) L. H. R asks: 1, | have two shafts
Mtuated 24 inches from center. | have an endless
beit 68 inohes long. How can | find the diameter
of two pulleys. both to be the same stze, on which
ths belt will Nttight? A, Subtmot twice the dis.
tance betweon the centers of the shafts from the
longth of tho bolt, and divide the remaioder by
1416; tho quotient will be the required diameter
of each pulley, 2. Under slmilar clrcumstances,
tho slzo of ono pulley bolng glyen, how can I us-
cortain the correot din of the 17 A

—_

R ——

(22) F, M. askn: Please tell me of a remedy
for oold feet. A. A fast walk of 234 miles, morm-
Ing nud ovoning, 18 In most coses n sure oure,

(28) 1L L, 8, saya: 1. I have an engino 1§x3
Inchos, with a fiy wheol 10 fnches In diameter.
Would it be large enough to run & skif 10 feek
long and 2 foet wide, with & pressure of 4 or 30
I of steam? A, It would be better o use &
steam pressure of 1O or 125 [be. per square inch.
2. What size of boller would it take? A. Make &
boller with from 20 to 25 square feet of efective
beating surfuce. 3. Could a boller be mads 1o give
that amount of power, using gasoline as fuel? A.
Unless you bave had experience in the use of gas-
oline as fuel, it would be better to depend upon
coal or charcoal,

24) H. M. N, asks: Which will be the most
ecoonomical way of feedirg & boller, by & steam
pump driven by an eogine, or by an fofector? A,
The pump driven by the eogine will be the most
ovoonomical In general, but not the most convent-
ont or desirable In all respocts,

25) W, J. N. sayn: 1 have o small boiler 8

To twico tho distance botwoon the centers of the
shafts, ndd half the oiroumforence of the given
pulley, and subtraot their sum from the length of
the belt: the remalnder, multiplied by 2 and di-
vidod by 3, will give tho dlameter of the second
pulley.

(11) G. D.—It is likely thatthelaw of your
State, forblddiog the salo of goods manufactured
under your patent without a seller’s license, may
be enforced ; but by a number of judicial deci-
sions, you are at Uberty te travel Inany State or
Territory and sell rights to manufacture under
your patent, and no State legislation can legally
stop you.

(12) H. M. says: Wo are putting up a hori-
zontal engine. Please give us your method of get-
ting out the template, and the lines and rightangle
line for back box, distance, ote. A. The cylinder
and oromhond guldes are sot true horizontally,
and parallol with the bed frume, The crank shaft
18 set by running a line, true with the bore of the
oylinder, the full length of tho bed, and setting the
crunk shaft at aright angle to it, keeping all parts
level with a spirit level.

(18) A. M. B. asks: What kind of steel
shall I use for making n gun barrol? A, Forge it
from asquare bar of soft machine steel of not too
fine n quality,

(14) J. N. P. asks: What is the rule for
caloulating the strength of bollers, steam pipes,
aete.? A, *For caloulating the strength of a singly
riveted steam boller, muitiply the internal diame-
ter of the boller in inches by the pressure of steam
{n Ibs. per square inch, and divide the product by
§000. The quotient is the proper thickness of the
boller plate in inches."—

(15) A. H. D. saya: Wae turn our axle nuts
in soda and quinine, and put them away without
cleaning or oiling,and they rust. Is there a way
to keep them from rusting without much exponse
orlabor? A. Coat them with bolled oll and white
lead, mixed to a thick paint.

(16) C. P. asks: 1. Is the temperature in
the hot air space of furnaces, used for heating
purposes, enough to make steam? Yes, generally.
2. My house is heated by steam, but not satisfac-
torily, and I thought of putting In a furnace with
a boller inclosed In the air chamber, belleviog that
I should get the heat of the furnace for the lower
floors, and make steam enough for the upper stor-
fes. Would it work? A. This plan will answer If
properly constructed.

(17) J. G. asks: 1. Could I have a brass
oylinder, 2x4 inches, mude, that would be equal to
ono half horse power? Yes. 2, Would itben
high prossure engine? A. Yes. 8, Could a smull
boat bo fixed so that the wheel can be propelled
with one oylinder? A. Yes.

(18) W. 8, 8. says: If I place two cylinders,
10x30 Inches, side by side, and connect them with a
pipe, stop cocks, ete.and attach to the pipe a small
engine, oylindor 2x2 inches, and If I il cylinder
No. 1 with compressed air, 200 Ibs. to tho square
{neh, and oylinder No. 2 is empty, and If the air
from No. 118 liberated through pipe and engine to
No. 2 nnd I keep the pressuro to n mintmum of 200
Ihs. por squire inch until all the ale Is foreed into
No.2: What power will Iobtaln, and how long
will It ke to empty No. 1 into No. 2, and so on,
alternately 2 A, Your power will depend upon the
point of cut-off and the speed of the engloe, and
would gradually decrease, astho alr entering oyl
inder No. 2 would . Uy 4 sog
back pressure upon the engine which would pro-
vent cylindor No. 1 from ever beooming ompty.
The timo necessary to bring the engine to u stand.
still In consequence of tho above back prossure
of course deponds upon the size of cylinder No. L.

(10) C. E. K. Jr. aska: For vulcanizing ruly
ber plates | have a small boller, 4x5§ inches
which I heat up to @0, I 0l It about M full of
water, and thon put (o the task, which makes the
boller about half full. Is all the water converted
{nto stonm at a temperature of 8207 If not, what
tomporature would It take to convert It Into
stoam, and what smount of pressure should I
have?! A. Only & small portion of the water i
converted (nto steam, and it would not be practl-
cable, with an ordinary apparatus, to evapomte it
all In the closed space.

(20) J. T, says: I send you a plece of scalo
from a boller, What isin the water to make suoh
scalo, and what will take it off? A, A good feed
witer hoater will probably bo effioacioas in pro-
veoting furthor deposit; and It s probable that
annnto of soda willloosen what is alrcady formed.

(@1 T, MeG. asks: What welding mixture
ased on vises to weld the faces on the Jaws? A,

For weldlog steel to (ron, borax will do,

Inches In dlametor and 2 foet long, and propose to
oularge It by baviog & double shell of ¢ tron made,
having o water space of 2 inches between the
skios. Tho shell s to be 8 feot bigh, with an out-
side dinmeter of 16 inches, and an inside dlametor
of 12 lnchos.  Tnside of this, T intend to suspend
my old boller, connecting the walls and steam
spaces by 3 toch pipes. | will make the lower
part of the abell act as a firebozx, ftung a door at
one side and putting in four cross tubes through
the furnace one Inch In diameter. Is this 3 practi-
cable plan? A, If you make the connections so
as to secure good cireulation, there is no resson
why the armungement will not prove satisfactory

(26) J. W. S. asks: How can I melt German
sliver? It runs well enough; but when we roll It
itis full of scales. A, Do not add the zine unti]
the copper and nickel are fused together, and put
in a little borax with the zine,

(27) J. B. R, says: Your paper of Augunt
14 contalned an article reforring to paper suitable
for copying purposes. | enclose a sample of an
okrn paper, origlnated by me a few years asgo. Un-
til T saw the article referrod to above T bad pever
tested my new paper for copylng purposes. |
think [ have renson to be satisfied with the result.
You will see that the copylug I8 a1 distinet as If
done with the best Japunese tissue paper; and this
his been accomplished with paper that was manu-
factured for ordinary nowspaper printing. The
strength of this paper I8 such as to adapt it for
copying importast d , leganl papers, eto.,
while there Is no doubt that the paper may be
made still heavier (If desired) and yet answer for
making distinct copies. Another purpose for
which this paper would be well adapted would be
in the manufacture of vegetable parchment. A.
Tho paper you send (s a fine specimen of exoeed-
fng toughness, and is, we think, the stroogest un-
sized paper we bave ever seen. It is an admirable
copying paper, and would answer well for the pur-
POsO yOu suggest.

(28) F. C. W._ssks: What is the best metal
for an expansion tube for hot water? A.Copper.

(20) M. R. say=: 1. I send a sample of stuff
found In a reservoir for condensed steam from an
ongine. Weo run steam through &30 feet of pipe
(the lnst 100 feet of which s perpendicular) to a
steam pump, the cylinder of which Is 8x10, 1
have found the sune material in every spare space
between the engine and the pump, making it ne-
cessary to clean it out every six months. There
has not boén any grease In the pipe. [ should like
to know what ftis. A, It resembles the material
prod 1 by the action of impure grease on tho
plston. Examine the piston of your engine and
#00 whether or not It is changed in places into a
charconl-liko substance, that can be readily cut
with a knife, 2, I have had a discussion about the
distance that water csn bo raised with a siphon.
One clalms it could be raised any distance, pro-
vided the discharge end was low enough, while I
claimed that it could not be raised more than 34
foot. Which isright? A. You are.

(80) M, W.nasks: Will you explain in your
answern to correspondents how a locomotive will
ron around a ourve, the outside rail of the track
on the ourve belng longer than the (nside ratl, and
the wheels, of the smine size, belng keyed on the
nxle at both ends? A, Under the circumstances,
the wheels would slide on one of the tracks.

(31) W. P.asks: | Is there more pressure
on the top side of a boller than on the lower side,
or nthere the same prosure UpOn every sQuaro
inch in theboller ¥ A, Thore s a littlo more at the
bottom, 2. What Is the rule for calculsting the
horso power of an englue? A, See p. 3, vol. 88,

(82) R. M. says: We want some black paint
for & ks that are beated nearly red bot.
Is thero such & paint? A, We xoow of nothing
that willstand such a tewperature.

(33) R. F. H. says: | have a coarse half
round file, 6 loches Jong, which bas been In use
for some time, 1t has becowme quite strongly mag-
petized, with the south pole at the tip and the
vorth pole at the tang. Isnot this unusual? A,
Such an example as you notleo Is interesting, and
potat all usunl, Perhaps some of our readers
way have obsecved similar lustances,

(84) G. W. L asks: 1. What pncﬁulﬁ
would result from the use of a featheriog
instead of the ordingry paddle wheel, in the pro-
pulsion of steambonts? A, Inerease of speed or
diminution of powor roquired. 2. Does the float
or paddle exert the most forco as It enters the
wateroras It leaves It? A, There Is very little
difference,

(85) J. W. W. asks: Will paraffin in nitric

and sulphurio ackls act the sme as nitro-glycerin?
A mummuu&.&

- —ia o




' to W. H. P, who
?‘:‘m’érvnlmlphno of cop-
oolorloss and still rotaln il

m‘?'-l‘\“ 3 n appon
- uvuuu:‘g- little fron In the copper
sulphate, sud will subside oo standing.

M, W, W says, in snswer (o the ques
'+ Shall we attach a horso to his lond at u high
p&ntor alow? If the load is light aud Is to bo
propolled at conslderable speod, 1t porhinps ninkes
butlittle difforonce. Possibly (it might bo ndvan-
wmo put (€ levol with the potot of draft, as
(ﬁomrnplywl.o. & Co., No. 40, July 10, 1875,
would seem 1o be your opinfon,  Butif the load s
heavy. and the horse wili have (o exert himsell to
propel ILit will be, as expeclence has domonstrated
fully, not only advantagoous, but froquently ab-
polutoly neosssary to muke the nttachmoent o low
that he may have to exort some Hetog as woll ns
propelling foroo; and the rationale of this s that
tho animal has not welght enough to keop him
{rom pushing his feet baokwards instoad of pull-
ing hisload forward, and he roquires to bo sup-
plied with it trom some other source, 1 have scen
o horse pull a load with a man on bis back that he
was unab e to move without ; and any person who
has not teled it will be surprised to see how light
o lond witl stall a tsam whon the attachment s
such that it is required to exert some downward
pulling force. This consideration s also Implica.
ted serlously (n the praotical operation of traotive
ecoglues, and thoir eMolonoy would be greatly In-
ereasod by any device by which the engine could
be given the benefitof a portion of the load to
hold it to the ground or trmok, preventing slipping
and carrying unncoessary wolght.

(38; M. W. W. says, in roply to several in-
quiries In regard to tho draft of high and low
wheoled vehicles: A high wheel will be more easlly
drawn overany small obstruction in the road (such
a4 a stone or stick), or out of a rut, or through
mud; but whether this s the oase on an nscend-
Ing grade is a question not caslly determioed, It
has boon asserted that a man will draw a beavier
load up a given incline on a small wheeled truck
thao on a large wheeled one, and the theory for it
s that a perpendicular line dmwn from the center
of tho axle falls nearer to the point of contact be-
tweon the wheel and floor; this is equivalent to
the short end of a lever, the distance from the axle
W the polat of contact belog the long end, At
first this might seem plausible, but an examina-
tion of the accompanying engraviog will show

that the long ends of the levers, A C, are length-
ened or shortened in the same proportion as the
short ends, B C, and thetefore no sdvantage is
gulned by that means. We must, therefore, look
for some other explanation, and pechaps the read -
ors of the SCIENTIFIC AMERICAN can clear up the
difSculy.

{39) E.D. R.says: If E. B. W. would mixa
strong Infusion of quassia with his ink, he would
bave no more trouble with flies eating his inked
lnes.

MINERALS, ETC.—Specimens heve been re
eelved from the following correspondents,and
examined, with the results stated :

E. G. A.—No. 1is maguetic oxide of fron. No.2
% probably an alloy of tin and lead; but the sam-
plchwo-naulor-duhlrenpom No.3#a va-
riety of b coal i considerable
porcentage of ash.—J. M. B, Jr— lt 5 a poor va-
riety of porcelain clay.—M. B.—It is a poor pig
fron, contafning an unususl amount of earthy
material.~C. G.—It Is quartz, inclosing particles
of tron pyrites. It is of no value asan ore.—It. L.
~It consists of felspar and caleite, inclosing mica
and a fow orystals of garvet.—8. G. R.—It is refined
tin. It pever occurs native as you found it, and
was undoubtedly jeft there by some person.—J.
H.T.~Itis & formation of variegated clay upon
shale. It has been bardened by exposure.—W. B,
H.—No. | consists principally of antimony. No. 2
B palens. No. 3 s impure gulena. No. 4is a fine
conglomerate—D. W, W.—To determine the valuo
of an ore, It s necessary to have a quantitative
analysis made.

l'llm TO CORRESPONDENTS.

Corrmspondents whose inquiries fall o appear
should repeat them. If not then puablished, they
may couclude that, for good roasons, the Bditor
declines thers. The addroms of tne writer should
always be given,

Eoquiries relating to patents, or to the patonts-
Mlity of inventions, asdgnments, eto., will not be
published here. All such questions, when inltialy
ouly are given, are thrown Into the waste busket,
a8 1t would 8l haif of our paper W priot thom all;
but we g Iy ke pl v io answeriog briofly
by madl, if the writer's addrow is given.

Hundreds of tnquiries analogous W the following
are sent : “ Who sells nitrogiyeerin? Who makos
oanvas tonts? Who buys corundum 1o lump ?
Who sells aluminum in sheetand wire?™ Al such
personal inquiries are printed, as will be observed,
o the column of * Busivess and Personal,” which
s spocially sot apart for that purpose, subjoct to
the charge mentioned st the bead of that column,
Almost aoy desiced loformation can (o this way
be expeditiously obtained,

Al potassic oyanide. Tho

Scientific

IOFFIOIAL 1
INDEX OF INVENTIONS

FOR WINIOE
Lottors Eatent of the United States were

dranted In the Week ending

August 17, 1875,

ANI EAOH BEARING THAT DATH
Those mArkod (r) Are rolasued patonts,

Acld, making salieytlo, W, K, Graf...... 106,562,

104, 562

Alarm, burglar, B, Hand. . oooiiiniinmsinne s sise 106,699
Alarm, eleotrio, W, Whiting (r).. 6,5
Antmal poke, H, Watton, .....cooonns e 166,908
Auger for floor packers, S, 'rut-rt . 100,904
Paty jumper, R. W. Caldwell ....... 106,845
Male tho, d, M, Albertson........., YT 104,077

106,578
100,701
166,798
. 160,800
oo 106,850
. 106,50
106,72
166,715
166,807
.o 166,80
oo 106,705
106,656
. 100,50
o 106,780

Darrel hoads, sawing, K, and B, Holwes .. .
Ped, wpring, J. JOhNROO . oivnss
Bedstead, knoek down, W, B, Mou-.
Ded o, wofa, I, Potry .. ..
Donts propelling, W. Ascough..
Body welght and hand power, C.
Boller cleaner, T. 0L Kemp. . cooviiinnaniicinin sons
Doller heads, turning Ranges on, B, C. hunm
Boller, rotary steam, U, W, Plerce, ¥
Boot too blank, N. R, Packard .
Noot heel trimmer, Gllddon and Stammon
Nreast cup for females, T, E. Dantels..
Broneing machine, D. A, Wagner..

Dinsli, M, Lelner,...o...

Brush, palnt, Schuster and l)rhcoll L. 104,72
Buekle, L, LOOAr, ccoviriiiiisires <o 168,850
Butter, tempering. J. C. Rorlek. .. 166,519
Calendar, D, J, MUIer. oo .. 166,79
Canal lock, C. G, Force, Jr. .o 166,000
Cap, A. SChWAPZ. ., .ovcvrnasinrssannsaranan oo 166,90
Carbrake, A. T, RUOY ccovvaes soavvcinnsnansnninnns 166,511
Car coupling, W. Lannan . 108,509

.« 106,015
. 100,578
. 108,70
. 166,89

Car coupling, G. R, Owen......
Car seat, rallway, N, N, Horton..
Car, sleeping, O, K, Lucas
Car wheel, A, Schrook......

Carrlage, child's, J, ', Staudb.... ...... we seesss 106,008
Carrlages, shifting rall for, E. P, Stedman. . 166,738
Coaxting, mold for, B, Harris........... 166,779
Casting pulleys, J. Murdoek........... .o 106,709
Chatr, folding rocking, A, W. Stewart....... ... 166,7%
Chalr, folding rocking, 0. E. Vall .. ...... vee 166,783
Chalr stand, rocking, C. H. Hlldreth...... 164,698
Chlmney top and venot{lator, P. H. Shine.. .. 106,725
Chinch bugs, destroying, H. F. Rice.... v 166,720
Churn, J, Butler, . ..o . 166,745

Churn, W, Redheffer,
Claw bar, A Shaw,...
Coal hod, J, Cochran......
Compass. mariner’s. K. 8§, ltllchle
Coran sheller, Creekmore and MeMillin,

166,508
10668
.+ 106,851
.o 106,812
. 166,751
. 166,501

Corn stieller, Hall and Yingst.... ..... %

Corn sheller, S, Willams .....ooeee ooe . 166,88
Coverlets, fabric for, B, Shadewald.. s 166,89
Cryptography, A. L, Flamm, ... .. ..... 166,761

Cashion cleaning machine, J, B, Barry..... .....

166,841
Dental cement, M. T, Labbé,.cooeceinne rvinnn 166,578
Dental engine, electro-magnetic, J. Bishop...... 166,843
Dental plugger. T. Crossett. . ..coicviinnie wonns 166,752
Dental pluggers, automatic, 6. W, bevln 166,500, 166,710
Dril) boles, charging, B. G. Baldwin........... .. 166,840
Eaves trough banger, H. K. and T. F. Stohler., 166,90
Electric light 8. A, Koslof. . 18N
Elevstors, pearing of, E. Schlenker  ....... "we,
Engine cylinder port. W, C, Chureh.....ooivniee 166,50
Eugine hydrant, steam fire, B, T. H. Stlleman... 166,904
Eugine, reciprocating, G. B, Dixwell.... . 166,68

Englae, steam, E. D, Leavitt, Jr....  ...ovnnnns 166,500
Excavator, T. Z. Cole...ccicanns wasasssinnnansnanns 166, 852
Explosive compound, R. Cahuc (r).. 6,.&1
Fare box, W. C. McGIl} -t 16,
Fare register, D. Eldridg 166,564
Faucet, E. Wilson........ 106, 53

Feed rack, M. Ealph .

Felting machine, Boopcr and (‘rue
Fence, portable. T. L, Davidson ofio saonds
File,J. Haptonstall......covie vnvennsnssnninns
Flour boiting machine, W, F, (.ochrlut' (r) &, 5’.‘(
Fork,horse bay,d. P. Friest......ccconnveennnrnns 108,004
Fuel, apparatus for ecopomizing, L. C. E. Carré, 108,846
Furnace for brick kilns, W, 8§, Colwell cines 108,709
Furnace for burning edgings, ete. [, O. Smith (r) 6,60
FPurnace for meiting metals, W, E.C, Eustis, ... 166,797
Game board, A, Herzog.... — R
Garden trellis, 1. Goodspeed. L
Gas apparatas, A. Giatchet......... 164 5075

oo 166,519
. 166,00
166,657
166,708
0,0

Gate, sutomatic, Ferris and Lewls ... ..... RN
Gear cutting attachment, W, Krutasch, 166,98
Generator, steam, J. Goulding. .....cooovvinnens . 108,50
Glass cutter, steel, H. H. Clark . 168 684
Grain drill, W, Aldrich 196,99
Graln arili tooth, G. L lves. . 14,7

Graln drills, force feed -pmnuu lor W. Aldrich 166,09

gmmmn.

I.oom-uoppln. moohanism, A, 8, Wynn oo 100,791
Mont chopper, W. L, FAIIR v
Mochnnlea'l' movoment, P, Droadbrooks
Modieal eomposttion, L. Corfman.....
Medical composition, N. Sullivan..

Metal punching machine, J. B, l.lndny
Milling machiune, W, Krotssoh. ....ooooes
Milistone, counterbalancing, . lllnomn Lo 166,798
Mirrors, smalgam siivering for, J. J. E. Lonolr,, 106,70
Molding machine varfety, J. Bun...
Mop head, J. K., CIAFK, .cooones
Motion, traverse, O, L. Noo.....
Nall-foeding dovico, L, A, Dodg
Nalls, making out, G, Sthey, ..

Nozalo, oxhaust, White & LOVY ..o oos v
Numbering maching, T, 8, Bowman, ... \

Nursing bottle, J. J. Chrlatle oo 106,747
Ore crusher, wot and dry, I, Dolthoft., oo 106,703
Packing box, I, N, Hart., ....cooens o 100,TH

Padlock, W, 1. Androws ...
Paper stook grinder, O, Abell . ....0.
Puper welght, J, T, Adams.... ...
Pavement, belok, 8, BUrong. oo cooees voe 106,622
Photographs, washing, J, L, Oaylor,..,... oo 100,07
Plns to broochos, attaching, C, I, Duosbury, ..., 106,764

Pipes, ete,, conneoting steam, C, C, Walworth, .. 166,756
Plow, W, 8, Wadaworth,....cooovvensneies “ cens 100,784
Propelling mechanism for boats, W, Ascough, ... 166,89
Pamp, A, & M. Knecht cenens o0 100,798
Punches, holding sonductors', 1' ll Doollluo . 106,858
Punching machine, metal, J. R, Lindsay...... vens 106,507
Puridler, middlings, B, W, Guoter. ... 166,97
Radlator, steam, W, B, Snow.. vor 104,001

106,855
. 106,700
. 100,708

Rallway frog, J, CommIng. cooeeeeees
Rallway rafl Jolnt !ulcnlng.J Lunon.. e
Rake, horse hay, C, E, LIpo.... covves

Refrigerator, boer, J, N. Bohart, o 106,742
Rope halter, L. C, Chase....ooiven «ee 106,083
Rove streicher, C, C. Cartls,.... » ceenees 106,759
Sash fastener, B, A, Berryman,......... o oannn aees 166,842
Sash holder, S, M, Pratt.......... cateusebis cennnanss 106 808
Saw, cylinder, Pelrce & Kinsman ... « 166,718
Saw gumming machive, J, M Smith, R U N
Suwing machine, A, T, Nichols,. « 106,857
Scafold clamp, W, C. Fellows, 106,700
Saraper. J, MRl veeeervannensnrnns 166, 852

screw cutting die, R, C, Nugent..... vee wne 166,710
Separator, graln, W, E.Torley  ..ooive vovenenss 100,520

Separator, sand and gravel, N, J. Keller (r)...... 6,54
Sewing machine, T, J. Harper voo 106,560
Sewing machine, C. Hodgkins (r).. enessnsnee 6,006
Sewing button holes, W. Randel............... wee 166,510
Sewing machine corder, W, Wilson (r)....

Sewling machine treadle, R, F. Wileox (r) .,

Shade hoider, T. Moran,..........
Suarpening machine, A, S, Wclver .....

Sheep sheers, P HArloW..oovvvviiivimiiiiiii lM e

Sheet metal smoothing mallot, Kittredge & Clark 166,708
Shingle machine,J, J. Kendall,.... eeniens 160,784
Shirt, J. W. Hutehinson, . b ewas . 166,777
Shoe tip or protector, C. T. Grilley.... cerens 106,509
Shot charger for shot pouches, J. 8, Lonc wees 166,01
Shutter fastener, J. Shedd, . . 166,519
Sleve, O. Bond.

Soap slabblng machine, J. C. Ralston..
Spader, rotary, W. C. B. Richarason...
Spark arrester, D, Hawkesworth..... PR U )
Spindle bearing surface, E, D. Murfey....166,885 166,856

Sploniog frames, ring for, J. W. Wattles . 166,909
Stand for water coolers, C, B. Portar.... .... 166,589
Stave jointt hine, E. & B, Hoimes...... ... 166,572
Stereotype piate holder, Kellogg & Shoek........ 166,22
Stone crushi hine, C. H. Scheermesser. . ... 166,597

Stove, lamp, M. F, Rathdun........

Stove, oll, H. Allen 5
Stove, ofl,L A, Q. Alll» =
Sugar, cooling and draining, J. H. Hynson.

Table, adjustable folding, C. S. Hood...... 166,57
Table, extension, J, W. Bent......... . 166,679
Table, troving, E. C. McClaln....... ». 166,851
Telegraph key, compound, M. L. M. Hussey,.... 166,57
Telegraph, printing, A. Wirsching.............

Telegraph transmitter, 1. Middieton.
Telegraphs chemical, T, A, Edison, 166,560, 165,860, 166,561
Thill coupling, 8, A, Hathaway
Toy store, E, Durlseh......
Traln stick, J. R, Byer...
Trap, animal, E, Oliver
Valve, balanced, W, C, Charch............
Valve, rotary balanced, C, M. Farrar. ..
Vehicle, Afth wheel, P'. B, Canningham.
Vehicle king bolt, E. Freeman.... . ...
Vehllcle lubricating axte, A. Schirck.
Vebhicle spriog, H. Jeffroy..........
Vehicle top, J. F. Heger .. -
Vernlee, A, YOUBE. ..covvviss s
Vise, bench, A, Vellleux,..........
Wagon Jack, U, T, Drake, . as
Walls, construction of, G, ll held
Warmiog apparatus, J. F. Rellly....
Washing machine, G. W, Holmes,
Washing machine, J. Il, Mudgezt, .
Washing machine, Paler & Briggs. .
Washing machine, O, 8, Thayer.... .....ccovvvunne
Wastilng machine boller, Everson & Cramer.
Watch, safety pinlon, Hacon & Brown
Wateh, oto,, stomn winding, L. Kaba., .. ..
Watercooler, L. B, Woolfolk..
Water cooler stand, C. 1 l‘orle S
Water wheel, Campbell & Juhnnou ..........
Weldlng compound, J., Jr, & A 8, Seott....
Whaleboue, ete., splitting, ¥. E. Merritsn,
Whip socket clasp, B, W, Boott
Wind wheel, 1. J, Brimball, Jr..
Window frame, J. ¥, Ebert
Wreneh, ¥, Samuel

DESIGNS PATENTED.
L.08. ~HeaTiNG Brove, W, O, Daris Cincinnatl, Oblo.

108088 ~Canrers, ~A, Heald, Phlladeiphia, Ps.
ST ~HEATER 1, Rollusus. Jr. Brookiyn, 8. Y,
508 Haxoms, ~W, Whitman, Bangor, Me.

5,500, ~CLOOK Uane Doons L, E, Jerome, New laven,

.. Sonn
SEW0. ~Cax Hanoius 11, Miller, New York city,

580 ~Forx Maxvims, L, R. 5, White, Waterbury,
X _l_‘JIlﬁIL
sSUMED K OF PATENT FEES,

Un Allog eacl anviioation for s Patent (17 yoars),
On Isuing eact orrinel PRIent. ....oooiniiinnee

Un appesl 10 Kx monersIn-Oltef....... S0
Un appesl 1o ( of P w0
Un application for Neteene, .. ... .. .30
Un Bllog & Disolalonnr, .. ....oonne S0

On so spplication for Design (33 years),
On spplication for Design (7 years)....

SEPTEMBER 18, 1575.

CANADIAN PATENTS.

Lisr or PATENTS GRANTED TH OANADA
August 19 to 26, 1875,

5,00, E. Casgrain, Quebeo, TNluminating gas ma.
chine. August 19, 1575,

5,077.~E. V. Wingard, Pittsburgh, Pa,, U, §. Buruing
bricks. August 4, 1995,

6,078, ~J. Howity, Hamilton Clty, Pa, U, 8. Ore crustier
and stone breaker. August 24, 1870,

5,000, ~A. Nyo, Jr., Boston, Maw,, U, 8, Tolescople

feod bag, August 24, 1875,

6,080, —J. Hteger, New York olty, U, 8. Alr brake,

August 84, 1W75,

5,081, K. M1, Gratlot, Plattaville, Wis,, U, 5., Wheat

stesmer, Augunst 24, 1875,

5,00.—G, R, Moore, Westford, Mass., U. 8, Soull pro.

peller, August 24, 1995,

5,088, (. Inlew, Montreal, I, Q. Differontial compass,

Augunat 24, 105,

6,09, T, Saundera et al., Toronto, Ont, Burglar sng

fire proof safo.  August 24, 1575,

088, D, M, Kelley, Athelston, P, Q. Bolt and rivet

trimmer. Aungust 24, 1§76,

5080, G, Foree, Jr,, Cleveland, Ohlo, U, 8. Device

for excavations for sewers, eto, August 34, 1575,

5,087, W, Lightfoot & al., Toronto, Ont. Lawo sprink-

ler. August M, 1875,

5,088, ~T, H, Marsh, Toronto, Ont,

U, 1575,

5,080 —E. A, OUnlahan, Brooklyn, N. Y., U, 8, Sigoa

and slarm telograph. Auvgust 24, 1575,

5,00, W, Johnston, Buelby, N, Y,, U, 8, Door unger,

August 24, 1590,

6,091, —J, Gorbardt ef al., Montreal, P, Q.

mwing gang saw, August 4, 1575,

5,000 —~P. M. Thompson, Derbey, Ve, U, 8,

wrench, August 34,1873,

5,003, —J, Klink, Keswick, Ont,

cess, August M, 1875,

5,0M.<J. J, Curran ef al., Chicago., 1L, U, 8, Lum-

bor dryer. August 34, 1§75,

5,005, P, O, 8t, Marle, Montreal, P. Q. Screw wind-

lass for vessols. August 26, 1576,

5,006, —J, J. Htewart, Sargentville, Mo., U, 8, Pegging

Jack, August 20, 1875,

5,007.—F. Van Doron, Adrian, Miss,, U, 8,

or. August 26, 1575,

5,008, —H. Sprague, Churchville, N. Y., U. 8, Wagon,

August 20, 1879,

5,09.—D, I, Sharp, Ithaca, N. Y., U. 8. Horse rake.

August 26, 1578,

5,100,—J.und ¥, A. Balley, Farmington, Mas,, U, §

Fruft plekler, August 20, 157,

5,101, —J, Clay et al,, Montroal, P. Q. Fire lighter

August 20, 1875,

Clamp, Augunt

Portable re.
Pipe

Meat-preserving pro-

Cora plant-

5,102.~J. B. Fayette, Oawego, N. Y., V. 5. Lifting
Jaek. August 26, 1870,

5,108, M. and W, Fluzgibbons, Galt, Ont. Washing
machine. August 6, 1875,

5,104.—J. Benson, South Boston, Mass., U, 8§, Vapor
burner. August 3§, 1875,

5,305.—J. C. Moore « al., Philadelphia, Pa,, U. 5. Cans
for shipping ofls, ete. August 26, 1873,
5,106.—N. Sliverthorn, Toronto, Ont,
machine August 26, 157,

5,107.—W. R. And*raon, Cleveland, Ohlo, U. 8. Boller
flue cleaner. August 36, 1575,

Hog-cleanlng

5,105.—S. Ballerchoy, Eldersiie, Ont. Adjustable piow
heel. August 36, 1575,

5,109.—S. Mitchell, Lims, N, Y., U.S. Currisge bub,
Aungust 3, 189,

5,100. —J. T. Burns, Springhfll, Ont. Root cutter. Aug-
ust 26, 1§75,

5,111.—R. Sadler, Owen Sound, Ont, Elevator and snow
shovel. August 2, 1575,

5,112, —J. W. Grover, Westminster, Eng, Spring wash.
er. August 26, 1575,

5,115,—J. H. Hussey, Balttmore, Md., U, §. Proteetive
toeshoe. August 26, 1565,

5,114.—D, McPherson, Caledonla, N. Y., U. 8.
August 26, 1875,

Binder,

Advertisements.

Back Page « « = = =« « $1.00 n line.
Inside Page = « = « « « 75 conts a line.

Engravings may head advertisements ol the same rate

per line, by measurement, az the letter prem. Adver-
tisernents must De recefved at publication ofice oo
early as Friday morning to appear in nert we,

TRADE ENGINE
ﬁmmu parta
of M .ﬁ_.‘w #

Valve correc
attalvable

oarasted veperiie v, %32
E.?F:m List snd Ctr
HERRMAN & HEncusl
RODE I'r&'&o.
Wi o “:;"‘I‘noé"i SR e B S, e:

J‘OR SALB—WMM Patent Portable Steam

e L

'ub
E WAR‘I' A POWBB PLAN.R. IN.M

Wi
and 13 tneh Swis Lath I.IN ‘Wd‘o&"%’- ¥.0.
W AT e ] o il

\ %“,?,“ GALVANIZED IRON oouwl
M S s okt R
$5 10 390 T ot s e et i
$12 n day st home,

terms free. ﬂ-..m.. ¢
FRNEartiad Nt New'S,

ICAL ENGINEER AND SUI

Oual and
Malne.

hl.ﬂ.

lll.

Halr pleker, C. A, Teal...oovt covcncsnnrrisinnness 106,04
Hame fastener, 8. Spleer ves 108 902
Harness saddle tree, A . Tead. ..ooovviviinnins ces 186,900
Harsesssasp E Rewmpaball ... ... ..., . 106,75
Haroess trace carrier, E. A, Cooper.... 164 00
Harrow, L. Francleeo, .. ocouveivrirnrses . R
Hat suiffening machine, G, I| Fuller. . 166,764
Hatchway guard, J. C, Foster. . .......c.covies 166,600
Heating and ventlisting device, A. H Thorp..... 100 &
Heel attaching machine, McKay et al.... 166,70
Heolltg machine, Elllott et al. .. ..... 108, 108
Holsting spparatus, J, Hoffmas (r).... . .m0
Holsting macuise or tlnnur E, Rhlrukrr wans 106300
Hook, kat and coat, C, Schoenbelsn. ..... (LR 1Y
Horseshoe, A. C,.Spowden. .. 188, v0
Hose noxzle, C, Oyston. ... «oovvvnnss . 1 .
Hoslery seama, sewing, W Pearson ...... 164, %0
Hub boring machine, J, Lee AU voes 106,790
Hydrant, stean fire eugine, . T, H, Stlleman, .. 168,94
Ice manufacture, Negley & Cunningham.,......., 164,712
Teo breaker, J. T, sartin. .. oovivvrnernnnes N LN
Ingot mold, J. HHogsworth, .. ..oovrvmnnnns 164,700
I1ohaler, C, 1K, Sykes 4.7
Injector, 8. Fowden 144,70
lroning board, O, 5, Pride 166wy
Kaltting machine, weft thrent, ¥ W “vauou = =
Ladder, A. 5. Miller 1w
lanp. eursery, C. L GOrhom, .....ovvnnnss -, w7
Lateh, locking, 6. J, Dickson 14 s
Lateh, locking, A. Worster........ 106, %
Lathe tool holder, W, Krutseh,........... : 166,77
Leather board, ete , siripping, K. Andnwl 164 4x7
Lesther, waterproofiog, J. Claoan.......... 164,70
Latter box, O, 8, Newovwmer 164 w0
Lock face plate . E. M & J . K uu ........ LN
Locomotives, steam brake for, L, B, Sallsbary 1, "
Loom for weaving hair cloth, J. Tarple. ... ==

OUn spplication for Design (4 yoars)
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Scientific mervican,

BAIRD’S

30018

FOR PRACTICAL MEN.

— e

Weo will continue the
REs and DOOKsELLERS
to our publications of a
AB)D‘ MERICAN uLlh\

Mbess Of INDUSTRIAL PURLIAN-
herelofure with the sddition
Aksortment of ENGLINM
IFIC AND PRAUCTIVAL

Our new and saiarged CATALOGUR OF PRACTICAL
AND SCIENTIFIC BOORKS—9% PARes, Y0, 400t truo to
sny ono who will furnish bis address

@ A Seloot List of Books on Motals, Metallurgy.
ﬁtmnu(h Of Materials. Chon lonl Aunlysis, oto, ; wlso, one
Ol Stoam and the Steam Boging, as woll as s (wtalo e of
& Choleo Collootion of 'matical, Bolontite and Koonomle
Books, with prices, sent free u|mu applieation

HENRY CARHBY BAIRD & CO.,
INDUSTHIAL PUDLISIHENRS AND DOOKSELLERS,
ll)u WALNUT STREET, Philadelphia,

JOR SALE, CHEAP— A Walker Lightuing Mill,
lorpnlvurlnluut{unru Charleston Rock, l'lluhplm(l'l.
Folupar, Tron Ore, Brimstone, Plaster, ‘\ulhrm 1o and

Bituminous Coals for Foundry Faclugs. Apply to
READING & HUNT, Wilkes hum Pa.

DA\’ID‘H PATENT

For Crmdmg

Hones, Fertilizors, Clay for
Brioks, aud bard mutorial,

Sond for Pamphlet to

DENMEAD & SoN,

Bnlllmore, Md.

SCROLL SAWS—WU have on hand 7 new

V"I od Iren Frame Moyn Scroll Saws, that wo w111 sel)

*Ifty Dollars each. These Saws are well adapted to

nll Kinds of Scroll Sawing,and were formerly sold at $160,
CLARK, SMITH & CO., Fort Plain, N, Y.

THE BASTET

HAGNETIG ENGINE.

For nunyixo SEWING MACHINES, PUMPS, DEN-
TISTS' axv JEWELERS' LATHES, PRINTING
PRESSES, nrowixo PARLOR Axp CHURCH ORGANS,
Ol WORKING ANY MAOHINERY TIAT CAN BE MOVED
BY IAND OR ¥OOT.

Simple, Durable, and Economical.

2 Call or send for Circular. _g3
. BASTET,
607 Broadway, IN. ¥Y.

PATENT

OLD ROLLED
SHAFTING.

The fact that this aumnﬁnu‘!speroeut greste

other In ase, rendery It undoubtedly the most ceonom!mf
We are also the sole manufscturers of the CELEBRATES
Covruxs' Par. CoUurLIiNG, and furnish Pulleys,
ete., of the most spproved lglu. Price list malled or
jon to JONES & LAUGHLINS.
‘h; Street, ind and 3rd Avenues, Pittaburgh, Ps.
190 8. Canal st., C‘hlccfo. 1

l)lﬂlNTB(illA’l‘Oll

'chn of u:u blﬂﬁln itore ana 1or sale by
FULLER, Z, Bosto:
GEO m..&c: ® 31 Chambees street, N. ¥

uAuL Milwaukee, Wis.

MACHINER

PIERC

NEW & BSECOND-HAND.,
Send for Clreular, Cuas. PLACE
' 103 Reade B, New York,

Water Wheels.

More than four times ns
many of Jas, Leffel's lm-
Qruu‘d Double Turbine
Vater Woeels In operation
than any other kina,
alzos made, moging from
5% to % n, dlam,, under
Nends from 1 Lo 40 1L, Sue-
sosaful for evary purpo
Large now punphlet, the
foest ever published, con
i taluing overffine Hlostrs
tionw, sent free Lo partios
lnlcveucd 0 water power,
JAS FFE a(,u
8prin, ﬁﬂd 0.
: hcv\ork City

MP S
\§0I _m,,,r! o' C“'
°° PE& MAXWELLMF S

AM

- ST

BENTEL. MARGEDANT & CO.

HMAMILTON, OF

CGuud Tor Catuloawe aid Prie Last

CLARK & COMPANY'S
PATENT SELF-COILING, REVOLVING STEEL SHUTTERS

Can be readily ftted to Store Fronte, Rear Windows nr other --]lu-nh-u- making them FIRKE AND BURGLAR

FROOF, and affording absolute prateetlon; also, WOO LN In various Kinds of wood, sultsbie for
Btore Fronts, Private Houses, OMoes, and e ihool I* nrllllulll Clurk's shutters ure soif actin Juire no mas
or balance welghts, and cannot get gut of order They are handsome (o Appearance, and are the Lioat wnd ob

shutters 1n the world

Are Atted tothe now Tribune Bullding, Delaware sand Hudson Canal Hulldin Mauh
Bullding, Lenox Library Ballding, Have beon for YOAS 10 -l‘.ll) s Lo every prinelpal city lhlrvll;‘n,ul Europe
And are sndorsed by the leading srohitects of the world \
JAMES G, WILSON, Managor, 215 Weat 20th 8L, , Now York,
aud at London, Faris, Vieuna, Berlin, Melbourne, &e ., &¢

™

Bigelow Engine,

The Cheapest and Host Portable ]
Engloeoffered to the Pablle, |

Improved FOOT LATHES

Foot Fowor NHacksgoured
rew HWihow,
Small Hand and Power Flancrs for
motal, Siide HKeats, Ball Maohine r
Latues, Foot Bero)l Saws, lght and

Price, ¢ Horse Mower heavy, Foot Ulrcular Saws, Al the
et e ) Yagts very best Hold by mse Y agonts,
) 1 . “" Or seut direct from manufactory, Mauy resders of this
Wi " pupur have them, THustrated Catalogues free
127 " & N, M, BALDWIN, Laconia, ¥. It
O S ' EW" Just the articlos ror Artisans or Atustetrs

Price of Statonary Kogines:

t Ilnnc l'uwrv A0
. IIT;
X toby Ilurnr " uwn r b7
131w 15 L)

Hond for Illu-lr-lml (Irrulur
and Price List,

I B, BIGELOW & Co,,
Now Huvon, Conn,

Model Engines.

Cotnplete sota of

Castin
for making sos

JIn, stroke, price M4
o, lnlnl at a’l‘ As gut

[ ————— -

Moasl Steamn kngines 1% In, bore

ditto 3 (n, bore. 41in -lrul(

Euroks Foot Lathes only

. Parts of Models, Al kfod

HAND BOOK als,  Hlustrated Catalogue Froo
or

(l(l('l)hi)“ & W MAN,
LAND AxD MARINE ENGINES axp BOILERS, | V9PN TI0HTMA
Mully Hlustrated
By Srernex Rorxx, ENXOINees,

j oo
l.,uln atid Matord

a (‘unmlll Boston, Mas

INDIA RUBBER,

For Inventors and the Trade, made |l|lu Any pattern at

16mo. Mor, tucks. GIIt edges, 000 pp. §3,80, short notlos, by ¥. I, HOLTON, & Uold Bt,, Xow York
o Wil sond por mall, p ald, npon recelpt of price. Establislhied la 1580,
CLAXTON, REMSEN, & HAFFELFINGER, = TR
Philadelphia, Fa [ EW PATENT CAR voir INCLINED PLANES,

convenlontly arranged Lo earry I*/
EHICLES at the same time.  Descriptiye
on application Address J. EARN {l AW,
neer, N, W, Cor, uh and KRaoe 8w, , (

ENGERS und
Uircular sont
Civil Enxt

ne Iullnll, Ohlo,

(Y OO0 o8 boeh (nvested In Stook
850 to ‘101000 l’rl\llmﬂn aod pald 9600 por \l
cent, profat, ‘*How to do 1, book on Wall Street,

sout free. TuMnmnex & Co.

llnnkvu 2 Wall St N Y.

I these FirstClass
for Two Hundred and
Ninety Dollars, because we amploy
80 ugotta and wllow no discount to
dealors they swindle
more than twice the rea
Pisnor. Duriog the past 7 yours we
have sold our Plaonos to aver 1,00
famallies, o evory section of avery
State and Territory 1o the Union,
There Is not a connty, Of & prominent
town where they are not lu use, and
bundreds of small towns everywhere
also have them, If you will sand for
our Catalogue, contalning 15 solid
columuons in fine type, of the names
and residences ufpmmlnuul cliizony,
Including members of Congress ;m‘
wany influentisl and wealthy bank.
ecs and merchants everywhers, who
are using our Planos—yoa will be
sure to find some of them at your
very door, In your own or some
adjoining town, where you can see
and try our Planos,

We send them anywhers within
1,000 miles of Now York for 10 days'
wrinl and 1f not silisfisctory no pay-
mant Is requirod

We are u rasponsibla Incorporated
corapany, and refer by permission to
the Chiemieal National Bank of New
York Clty, which any Bank in the Unlted States will satisfy
you s by fiur the strongest Bank in Amnlr- We make this
statement to prove that our 5 years' warrant guarantees our | reply to all questions from some officer of our Company 4
Pinnos to be Mlly equal to any Plano in the world atany price | person. Please state where you saw this notices (

York.

Address, United States Piano Co., 810 Broadway, New

_—

PATBKT

snd loldl ﬁ . Gray ud Wood!s Planers, Seq-

om d oth r'ood working mschinery.
DUD b HAC INE CO.HI lecny:L N.X.
uno for Circulars, etc. i 1 Sudbury St., Boston

THE IMPROVED

NIAGARA STEAM PUMP,

95 091 Pearl 5t.. Srookiyn. N.}
Agency at 4 John St., New York.

Hubbard & Aller.

SoLE MANUFACTUREES,
S dtecaton T EXGINES AND BOILERS.
and dispateh. Is >
arav ciase Pulleys,Shafting and Hanger:
aper, Edge =
and Beroil a Specialty.
WHO DESIRE TO REACH COUN-
'&D(:ysge?.scsnglsn Wes?, can do 80 In the best and
chc.puz manner by using one or more u-cuoas of Kel-

News: er Lists, Apply to
logs’s Great N e D OGG, T Jackson St.. Chicago, Ml

We have two
of them in our
public parlors,
In onr opinion
i there Is no Plano
i more durnhle or pos-
sessing superior musl-

. cal quillities,
LEWIS & GEO. §

Please writs us, and yoo will receive not only our Illustra
ted Circular contalning full particulars, but alse & written

Sept. 15, 1874,

TO WIHOM 1T MAY
CoNrERN.—We have
used the U. S. Pianos

for the past six years. LELAND. ¢

achinery o1 lmproved Mryles for maki
SHINGLES HEADING, STAVES
Sole makers of the well known [XFREOVED LAW'S PATENT
SHINGLE AND HEaDING SawiNG Macaixx, Forelrcular
wdress TREVOR & CO., Lockport, N. ¥,

Boult’s Patent |®

Reverse Motion

Panellng, Variety

Moulding
Dovetalling
Machine
cuts Panels o
any design or
style of mould In
the solid wood
with neatness

Doe

Dovetalling with
thick or thin
stufls, Simple.

and Kciend,

Send for Pamphlet and A WEEK to Male oﬂﬁ rumale Agwu. In thelr

- ta N NG to culers
PRERIS OB OrR $77 Loy OO A CKERY & CO, 2 Kugusta, Me
Improved Solldr ‘i(ecl Cutters for

',‘,}'.d'é“‘d’,‘ WSty ariay i Mouidors GENTS WANTED—$0 . Week and Expenses,

100 forfelted, All the N ow and Standard Novel.
tles, Cct.lrrgmo &c. Valuable Ssmples free with glnuhmi
dlllL\TAL NOVELTY C€O., 111 Chambers St., N.¥.

. MACHINERY CO.
8.0 Battle Creok, Sich

Jacow, Mosuns avn Lussen Dnun Sorru Veuxow, Vi, write Jaly 15th:
‘h":,.ln:in}l‘ \y-"hnu fyour I e Vesnoaw O Mitus for A p remarkable reeults, aod \;-.
v " b of corn lnl o | meal In that thice, reasiag the gri
. Weolkare ofien grossd In -rm..,\ Mot (
Basbelt 1o oue houts  Oug mrsnl night!
wr migute, snd wse aboal & PiAore pawer,
‘llA'l Vanmoat Mice, we shall take great plessie iving the roslta"

FOR ILLUSTRATED CATALOGUE AND PRICE " LIST.

EDWARD HARRISON.MANUFACTURER OF

““STONE MLLLS | B LTERS . FLOUHING MILLS &»,

"“NC"IG:UQGWARD AVE . NEW HAVEN. CONN. U -
OTIS Machinery.
OTIS, BROS, & CO

No 308 BHOADWA) NEW YORK,

The TOLL-GATE! ﬂ.'i%fof.'.'ﬁ'..‘.‘lf'“.'1‘1‘»‘1.1,';‘.'31.".5‘.

for further Information, aad when we have tosd

SAFETY HOISTING Bmdleys Cushioned Hammer

has larger capacity, Is
more durable, takes up
leas room, does more an
better work with less ex-
pense for power and re-
PAIrs than any other Ham-
mer in use,

Guaranteed as recom-

find! Address with stamp, iy Bafralo, N.Y ““;;"""u?"l‘;‘%"l;"
anuiacturin,

MAGNETS—Permanent Bteel Magnets Company, g

af any form or e, made to order by F, C, HEAOH Svhiovea N

& OO, 40 Capnl Bt,, Now Yorg, Makers of the ool
bratea Tom Thumn sod Miofatore Telegraph lustrue
nonty,

ITHERBY, RUGO & RICHARDBON, Man-
ufacrurers of Woodworth I‘Iuninu. Tonguelng
and Grooving Machines, Itlchardson's Patont Lmprove
Tonon Machines, llur(llluu. Moulding, and He-Saw
Muohinos, and Wood-Workin Slnuhhmr) penerally, 30
Hallsbury mmu( “uu.onlnr

(8hop tormerly ocuuplld flALL & Q0.
L. B, WITURMNDY, = IINND 5. M, RICHARDSON,

“q“'l\?" rnnl(n for 6 samples (Propald) of
\\'IND()“’ RINGS
Yor supportog and loeking upper -u-l lou or sashes of |ll

indows, Not acolled spring, but one forged from best
:ml\\rlnll W. B, IIAMM(SND 'Lowllborr). fork Co,,Pa,

Yo'!‘ PA'PENT
ul}‘éo:‘ for Tlustrated Circular, C

UTTER
I v i

EAGLB FOOT LATHBS

With Seroll and Clreuisr Saw  Attash.

ments, Klide Rost, Tools, &2, also stall

oo Lathies, Metal Hand thrn ac,

st deslgon, perior fAnish Low
..

24ar lor it Ao
ear ur Arl!u.n nn d for

WM, L. CHASE & (ll
wan Ll!rtr\v Bt., New YI/YI

Y LASS NJOULDS, for Fruit Jars, Lam
(’ n-mln.l\I Ink Btands,ets,, nr.m-ny l:' mumlz:

15 yours Cox, Wairx and ( ENTUR BTw For any
Wing now 1o giass, you will regulre s m 4 (ar dle).
KEvery description of moulds for ginsy, rubber, zine

ol ¥eud mode) or arawing, (nciose lhul.',

TOOLS, ASD SUPFLIES —
Machinist's Dividers. (Cats -
& TYLER, 16 German 8¢, , Balt,

8,000in Use |
Blalke’s
STEAM PUMPS

or every possible duty, Send

for Nlustrated Catalogue,

GEO. FP. BLAKEM'F'G CO.

& ¥ Liberty Street,
New York,

W and 32 South Cana
., C mugo 1,

IRON & WOOD WOREKEING MACHHEBY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, FULLEYS, COUPLINGS, BELTING, &¢
2. Bend for [llustrated Ludotuc aod Price Liat,

GEORGE PLACE,
12 Chambers & 10 lm- Sta. N. Y, Ciey

Machinist’s Tools.

Engine Lathes, Planers, Upright Drills, Hand and
Chucking L auhr- liorlug Mackines, and other tools of
ueavy wolghts, first class stock and workmanship. Prices
o sult nu times. Send for 1llustrated Catalogue.

THE & MOESE TOOL CO., Worcester Mass

l y 10 HAR[H()V MERIAM & CO.

Manufacturers of tuc latest tmproved Patent Dantels'
and Woodworth Plaalog Mschines Muchln &%, Saab and
Molding, Tenontng, Mortisin Banns( upmz Vertical
md Llruulu Ee-sawing Mach ncl Saw M fils, Saw Arbers,

\croll Baws, Hallway, Cut-off, and Rip-saw Mschines
ismkc and Wood Turn{ng Lathes, and various other kinds

Wood-working Machinery. (.aulozuu and price lsts
sent on wpplication, \(uuluu;n* Worceater, Mass,
Warououse. 10 Liberty Street, New York,

Todd & Rafterty Machine Co.

MANUFACTURERS DP

he celebratea Greene Variable Cut-Off Engine. Lowe's
Patent Tubular and Flue Bollers; Plain suae Valve Sts-
tionary, Holsting, and l’omhlt Enzinel Boflers of all
Kinde. Steam Pum Mill Gearing, Shafting, &e., S{ik,
Tow Oakum, f .Hu.-nd uem \hcblnery.
A(unb for the Now Havea )unulu:xu ring Co.'s Msehin.
st's Tools; for Judson's Governors and Sxop-v-lre--
Sturtevant Blowers; and Differential Puuey-B»ocl.l
WAREROOMS, 10 BARCLAY ST., NEW
WORKS PAT}.&O'G NEW JEHSEY

JOOT LATHES, FVINE

Automatic Drilis, Pac
JACKSON

logue Free

Cor, Causewny and Friend |
ta,, Hoston. Mass,

The HOADLEY
PORTABLYE STEAM ENGINE.
AUTOMATICAL c:r"; gﬁ REQULATOR
AD
BAUANCD VMINE

ND FOR CIRCULAR

THE J.C.HOADLEY CO. LAWRENCE MA

Catalogue for 1875,

00T LATHES, 815 und nowards,—~Koystone

ortable )-urgu. Hul\n\.nl Scroll Saws, Machinist's,

Blacksmith's, Model Maker's, and Carver's Tools and
fine Hardware.

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

" Headquarters for any thing o the Hardware line,

AGENTS WANTED.

Men or women. $14 a week. Prool
fumished. Business pleasantand honor-
able with no risks. A 16 page circular
% and Valuable Samules free. §3™A postals
card on which to send your address
costs but one cent  Wnrite at once to
F. M. REED, 8rut st Nxw voxx

Planing & Matching,
Moumln Re-sawing and Tenoning AMaohines, Sercll

Saws and General Wood- Working Machlner, .

JOHN B. SCHENCK'S SONS § Mutteawan, N. ¥,
Send for Catalogue. 118 Liberty St.. N, X, City

BLAKE'S PATENT
Stone and Ore Breaker

Cruabes all bard and brittle substances 10
any required slze, Also, any kind of
sro\x for Boabs and for CoxXonxrs, &¢,
Address HLAKE CRUSHER CO,,
Now Haven. Conn.

2 ]

N

John Cooper Engine M'fg Co.
MOUNT VERNON, OHI0O,

MANUPACTURERS OF FIRAT CLASA ST \lln\,\u\- BN
1.l\L~ 5 to mu P, mn AHLE ES. CI
LA W MIL1S, ST { BO
lhllLH MILL \\l‘}\llul\ &o.,
Buitp GRIST MILLS, guarsnteelng 80 l\ungu yhm‘
wiTi ONE Tux nxst Coar, or 30 Harrels Flour with
One Cord Best Wood ; alwo, Engines 10 ruw on 3 1be.
coal per hour per (ndic nlu! lxunv Power
14 Send for efrcuiare,

IMPROVED MA(‘HINERY for STAVE
lhudlnr Shingle and Handles, Cabinet )lukur & Maohto.
ory, Balley Gauge Lathe, l)urkw & Automatic Saw MIN
umvuuu- Koy Seat Cutting, Pulley Borig ‘nml\llllu
Machines  Hadial Drills, Stewin Englues, alul.\ alloy's V

noering Machines, Cablo and Shegves for transmlsel

Power ¢ o to. T, R, ll.\lLI\-\ ‘

.

&

VA u,. l.uok punu

'
O 8
All slzes at low prlcul. K. GOULD, Novuk. 5

STENLIL DIES uift, ‘“'.'n'l‘“a. ounace

compu&lo ou‘l"n‘l for Clolh ul Blon

clln nndK Clhocks, w
8 M. nx& m“{nn.uv-u. mln.

- i B

Bl oA I a0

A s e




American.

Seientific

i PITST 17 PATS !

WHAT PAYS?
Read ¢ See

Every business man sdmits the necesaity of advertiaing
All who bave tried It know the sdvantages and praft of
sodoing. Put it 1 not all who sdvertise that do it advan
tageously, and in the most effective manner, toderive the
greatest benefit for thelrmoney. Asa rule, it lethe best
economy 1o advertise what one has 10 sell or wishes to
purchisse, In papers havingthe largest circulation among
that class of norsons Iikely tobe Interested In the article,
Parties baving Manufacturing Establistiments to sell or
lease, or who wish Estimates wade for Conmructiog
Bridges, Dams, Iron Bulldings, Furnaces, Heating Appa
atus, Steam Bngiues, Bollers, Wood and Iron Working
Machinery, Agricultural Implements, or Contracts for
Engineering Works of all kinds, will fnd that It pays to
sdvertise In the SCIRNTIFIC AMERICAN.

The value of the SOIEXTIFIC AMERICAN &8 &h asdver.
tising medlum cannot be over-estimated, Itgoes intoall
the machine and workshops In the country, aund Is taken
al the principal Iihraries and reading rocws In the United
Sates and Europe

A dusiness man wanls something more than to see his
sdvertisement in a printed newspaper. He wanls ¢clircn

ation. If 1t is worth 3 cents per line to sdyertise In »
paper of three thousand clrcalation, it is worth §3.35 per
{ne to sdvertise (n one of forty-ove thousand.

We lovite theattention of thoso who wish to make thelr
business koown, to theannexed rates:

Back Page, =« =« $1.00 n line i
lnside Page, =« « = 25 0 Une e enTioN.
Business and Personal, 1.00 a line

Engravings may head advertisemeonts at the same rate
per line, by messurement, as the letter press. Advor-
tisements must be recelved at the publication office as
early as Friday morning to appear in next issoe.

If anything is wanted in the meohanical line, advertise

oritin the SCIESTINIO AMERICAN,

1f one bas & patent or machinery to sell, advertise In

SCIRXTIFIO AMERIOAN,
dress the publishers,

Munn & Co.,

37 Park Row, New York.

Engine. Sg\_ln.dle. & Oylinder O1l. E. H. K2LLOGG,
17 Cedarst N, Y. manufsctures the best. Establisbed '35,

Patented 1865—-187.. BOLT CUTTERS.
Dics open and close and
thrown ost automatically.

One pattern, holds finished bolts
on centres and threads them with
greater accuracy and uniformily
and ten times 33 fast as a chaser
iz 3 Lathe. Highest award of
American Institute, 1569 & 1874

Wood & Light Machine Co., Worcester, Mass.
make all kinda of fron Working Machinery.
Also, Shafting, Pulleys, &c.

Humm & Co’s Patent Offess

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States

TWENIY-EIGHE1 YEARS EXIPERIENCSE.

MORE PATENTS bave boem secured througt

this agency, 8t bome sad sbrosd, than through sny other i
ke worid,
They employ as thetr ssslstants 8 corps of the most ex-
perienced men s examiners. specificstion writers, and
Ermfiznen that csn be tound, many of whom have been s
cted from the ranka of the Pstent Offics.

SIXTY THOUSAND wmventors bave svalled
emsetves of Muns & Co.'s services in examining their t»
Testona. aad procuring Wielr petenta

MUSNN & 00, iz connection with the publcstion of the
ScrxsrTirio AxEzicax, w0 tz
onter with Inventors, prepare drawings, specificatons, anc
agmmmentastiend W Ming spplicatiods ia e Patent Offier
poying the guvernment fees, and watch cach case step by
Moy whille pending bofore the exsminer. This s done
through thelr trunch offioncorner ¥ and Tth Btrecta, Wash
zgwa.  They seo prepare and fe cavesta, procure design
P dernarks. snd rel sttend W d cane
{prepared by the inventor or other stlorneys), procure copy
righta, sttend L inwrferences give written opinions or
matters of Infringement, furnlah coples of patents: in fae
stand 10 every brasoh of petent bustnms poth in this and
B lorewgn countries

Patents obtained s Oansda, England, France, Beogion
Germany, Bosds, Prosss, Bpata, Portogal the Brittad
Uoiomies, &ad ol olber countries where paunts an
eranted.

Coples of Pateonts.

Persons desiring any patent baned from 1836 1o Novem-
ber 24, 1507, can beo supplied with officlal oples At & res-
sonable cost, the price dependiog upon the extent of draw-
Inge snd length of spoctlicstions

Any patent ssued since November 27, 1507, at which
time the Patent Offiee commenced printing the deawings
sod specifications, may be had by remitting o this oftloo §1

A copy of the claims of any pelent {mued sineo 1898 will
be farnished for §1.

When ordering coples, please to remit for the same s
sbove, and atate name of patentes, Ulle of Invention, and
date of patent

A spocad notos e made In e B TIFG AwEnican o
sl Iaventeons petmted Mrough e Agwmoy, with U
aame a0 residence of the petentee.  Patests are ofuen
ool 1o part or whals, W persons  sttractad 10 the o vention
by suce notoe.

A pampuiet of 110 pages. enntalning the isws and fall 4)
rections for oltalntng Unitad Blasm patenta aiso & etrenia
penang excsatvely W Foregn Psvena, stating oot foy
aach country, Gine grantad, ste, sent froe. Address

MUNN & Co,,
Publlabers BCIENTIFIO AMERIOAN

37 Park Row,N. XY,

Sravcs Ornes—COorner ¥ and 7ih Streets
Waskisgvn v, 0.

%

) G
U2 o St Nowor™

The Pooro Exoraving CoOMpaxY was Incorporated Mav, 1572, snd, by a patient and steady persistence, in
spite of all obatacies, has establlabed a business which & permanent and mccntm.

[SepTEMBER 18, 1875,
-

s ongar, OENT T~ C P G | ST e Y, Mdreane A St
| REAID.
1 r D‘Q ? , Any person who made, sold, used, mw oh
[ETHo ,f : G’KMW g T L S
Vs \/:, N TG i eyt ey
) Moss'Process. Jo*" " if@anciner. Con Oponer,
S i i _ O Mﬁ‘.‘sm{un,wn.;&mt‘:t

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

made from them (o the nsual way,
Mesars, Munn & Co,, the American Tract Soclety, Berfbner & Co., D, Appleton & Co,, and other prominent
Nbl'-hlnr Houses, are among our regular patrons
The Diustrations of the New Post Uflioe, In lhluéul\]r\rh‘n falr samples of our work,
Alt,

g SEND STAMP FOR ILLUSTRATRD CIR

T

Mill

NOYE'S

Works

are the largest In the Onited States, They make Burr
Millstones, Portablo Mills, Smut Maghines, kers, Mil
Ploka, Water Wheols, Pulleys and G 5 3
adapted to flour mills, Send for eatalogue,
J.T.NOYE & . Buftalo, N. )
Niagara

mme SteamPumpWorks
EsTanLianzD 1862,
OHARLES B, HARDICK,
No. 23 Adaumns Street,
BROOKLYN, N.Y.

Eureka Lathe, $9.00.
POPE BRO'S, M'f'rs,

45 Hiou 81,, BosTox, MAss,

adapted to all_sofls reasonably free from
stumps or large stones. Will do the iabor of 100 men.
steadily, at the cost of ten. Machines of sll sizes, cut-
ting from three inches wide, three foot deep, to 36 Inches
wide, four feet deep. Extra sizes made to order. Circu-
. &c,, sent on ‘lm)lluuon w
BANDOLPH BRO'S, 111 Brosdway, New York.

THE BEST INJECTOR

For Locomotive and Stationnry Bollers,
FRIEDMANN'S PATENT.
Over 135,000 Now in Uso Hore and In Europe

Throws more and hotter water, with l¢ss steam, than
any othera. It hastwo Watorways, ixed Nozzles, and no
movable parta to got out of order

NATHAN & Dli%gil{ﬂ, loll&i:n:!:a 2

atrong, and

[RREVESSPRT | DICHING s EXCAVATION

BEAMS & G/IRDERS

HE Union Iron Mills. Pittsburgh, Pa
The attention of neers and Architects (s callec
{0 our tmproved Wrooght-1ron Beams and Girders (pat
tented), (o which the compound welds betweon the w
which bave proved so objectionable In the ol¢

and nwfﬂ.
mode of manufscturing, are entirely avolded. We are pro
pared to furnisd all sizes st torms ss favorable as oan be
obtained eisewhere. For descriptive ..uhoﬁnph tddrg
Carnegie Brotuers & Co., Unlon Mills, Pirtaburgt.

W. C. DUYCHINCK,

IxronTER, MAXUPAOTURER, AND Dxaren 1Ix

Railway, Machinists’and En~

gineers’ suﬂpgues. @ Send for Catalogue.
50 AND 32 JOom TREET,
P. 0. Box 401, NEW YORK. OGERS' TANNATE OF SODA DOILER

SCALE PREVENTIVE. JOS, G. ROGERS & CO.,
, double cy'inder, g . Ind. 5™ Send for book on Boller Incrus-
jon.

¥, Corry, Pa,

ORSALE . Cuxar ~1 Vertical Znﬁ?g
-_1%xd, For particulars, sddress Hox

ROOTS’ PATENT PORTABLE FORGE.

ADAPTED TO

EVERY VARIETY

OF WORK.

THE ONLY EFFECTIVE FORGE MADE.

P.H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. 8. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK.

"WHIPPLE'S

Machinists’ Tools.

> . =N - BXTEA ARAYY AND IMFROVED PATTERN:
Patent Door Knob. LUCTUS W, POND. MANUFAOTURER,
a::::lrd .T;"'T.; Medal at l‘l{r American Institute Valr STONEET, Fiase.
. 10 Judges sy * We consider this method of WAREROOMS W LISERTY 81.. N. )
tastening DOUR KN ORS & great 1proyeme Pianers . rand Gear Ows
thing yet Invented for the yhx'r;:n:'_lﬂln :’vl-.‘ I’:‘lr‘l‘:‘l:ﬂ.::z; rsa &n:::l‘lu 3 . .y N Drite o

of side screws and washers, and can be reg i Lo
any thickness of Doors ' Bend for ( ln-v';.‘::l““‘ BRI
THE PARKER & WHIPPLE COMPANY
West Meriden, Coun,, or ¥7 Chambors At N e &

S COMPAN
TR “7".‘:'W" el
R SANNROE Colk

\pl![':(\ OTT?

PLANERS,

KNGINE LATHES, DRILLS &c, Send for Prico Lisg
NEW HAVEN mﬂu" AOTURING 00,
R i au:sf-_ynn.q"l‘:
Barnes' Foot-powor Soroll
Snws nod Lathe.

An entire neyoLUTION (0 the con.
strootion of foot-power machines!
Tho old style thrown astoe when theas
are known! Thoussnds now in use !
BLI0O 1o $2,000 per yoar mado using
i them. One person out of every three
who send for cataloguos of Lheso ma-
chines buys obo. Say what paper

“Adress

Kmery Wheels ¥

Pare Bmery, guarantesd equal to any In the YOu read this §
At prices lower l{ln ABY Other Brst class emery - w. ¥ w\n ..IM BARN
y « ¥V,
. = Rockford, Wlnnrlncu&.. il
S EGINES & DOILERS sow & 3 h'd parfect condition | — Sex 3
“Yery cheap. Adaress BINGHAM & '!

OO Oty s
DAMFER T alh LEVES Po Ocment.
HEGULATONRS B n GAGE COCKs

From the best Lowgu‘n“l:nuumnn. For sale
. 4 L3 N
MURRILL & KEIZER. 44 Holllday S, Balt. | A Fractical Treatise o8 Comors formiet e 5 bais.
J MPORTANT FOR ALL CORPORATIONS AND
ANF'G CONOERNS, —~Buork's W g
imeo Dotector, capshle of -rr.uuw ¥ cun1=ﬁ=m.ni:
:‘Iml”““ Of & walchman or tatrolian st the different ste-

"n"".tl;(‘;( r;n-: for elroular,
B, 4 ', O, Box 970, Bosto nan,
N. 8 $hc it '.‘unal Imbnsaser & Co., Of Q'e-n‘ ure

| ¥As geolded fa my favor, Jane 10, 1NN, ™
have bees commenoed a, slnet Imhaeuser & -'."cr':f::ﬁf
ing. oontrary to the order of the ('ourt. and especi.lly the
Clock with & series of springs In the cover, and marked
Pat'a Det, 20, "34. Persons ust these, or any osher
ciocks Infringlog on my Patent, “Il be dealt with scoer

Addrass JUONAM A
e, Trenton, N .
Wheels sad lope for
Bend for Clrealar

AUOEBLING & sUNS, Manafsoour
or 117 Liberty M., New Yorx
conveying power long dlstances

Our Hellef Plates are now used satiatactorily by the princips! publishers and manufacturers in every State In W. B. Faaxxioe, V. P . ML Aviam, Prery
the Unjon, ov. r 50,000 of them having been made and distributed In‘:hc past thr © years, They are produced pho- J.B. '-'“
tographically, by asecret maethod invented by onr Nuperintandent, known ss the * MOSS PROCE=S,"’ which .
differs essentinlly from all other * procosses’ for making Reilef Plates, has been demonstrated to be EARBITORD, COXN,
Yastly superior (o them all, and i« owned and operaied soleoly by the Prnoro- ENoxavixa Co, "

Our plates are adapted to all sorts of Hllastrations for BOOKs, Do wspaApers Aud cataloguos, as an subet!.
tute for wood cuts, vosting much less and being prepared more quickls . Ulcmo For the Best

2 They are (o hard type-metal, not “bittes *' or “elebed,"'" and should not b confoundad with etchinge in sinc or sddress

other matals AND PARFER

They are mounted on blocks type high. ready for ase on any t -priotis; ress, ulire no more ** making Dnor nmn MoooLeTy Coxw
ready ' ' than any other * cuts,” and will woar as long as any ueraoly;epepruu. !:.'Zum,’:.“. or stereotypes may be | P — bl Sz

CENUINE

The Standard—Best Stock—Finest Finigh,

MANUFACTURED ONLY BY

D. ARTHUR BROWN & CO., Fixnerville, N. 5.
New Orleans
Pacific Railway Company,

NEw UnLEaxs, La., August 7th, 169,
Cash Progoul- for s'lx Thouasand !‘.(&ﬂl‘n::h ufunT..
Ralls, welghing 5 Ibs, per yard, and (o lengths of 30 feet
in :ﬁ&?lﬁ?.‘ﬁn'if.-f‘é'eﬁﬂ“’ﬂ:’ ng &‘:';‘ngm“l
uﬂb"{-'gﬁm?et" e 1"3':3::;’%”' Spikes, & uquo .
80 -plates, 4 “
for above Ies h of 1:lu. 2 et oy
All to be of best quality.
E. B. WHEELOCK,
Pres. N O. Paoirio RarLway Co,
e' - ** Levowst Irvced und 8 BNT,
Excelsiop Do Your Own Printing
Portable Prows for cards, labals, envelopes, st
Larger sizes for Iaer work,
awn:aludmrpﬁmu.l
vertising, save money and increass
ful pastime I\ pnemhnu "of
me for 8| ours,
Printi hareﬂgmlhnmdmahmmylg
ﬂhlg n&l ting. Send zvoump-blor”l};l
catalogue type ote tot
e”e’ KELS V&wmu“zl.eoo-:

THE NATIONAL

Steel Tube Cleaner.

PATEN- Jorrd
2o Wi
Adopted and tn use by U, 8. Navy » Je by dealers.

Send for Cirevlar  THE CHALMERS SPENCE CO.

foot E. %th Street, N, Y , Agenta for the U. S,

'SOD-COMBUSTIBLE STEAM BOILES & PIPE
WITH AIR SPACE IMPROVEMENT

Toork. T bireet W ¥ 1B N d B B Loaks Mo,

or THR
SCIENTIFIC AMERICAN,
FOR 1875.
THE MOST POFULAR SCIENTIFIO PAPER
IN THE WORLD,

THIRTIETH YEAR.

VOLUME XXXIIL-NEW BERIES

Tho publishers of the BCTENTIFIC AMERICAN
beg to announce thut on the third day of July
1875, a now volume commenced. It will conuaue
to be the alm of the publishers to rendor the cons
tonts of the now volume more ALMCtive And use-
ful than any of it prodocesson.

TY the Mechanie and Manufacturer.

No persou unguged in any of the mechanioal pur-
suita should think of doing without the SCIRNTONC
AMERICAN, Bvory numbor contains from six to ton
engravings of new machines and inventions which
oannot bo found in any other publioation.

Tho SCTENTIFIO AMERICAN s dovoted to the
Intorests of Popular Solonce, the Mochanio Arts,
Munufuotures, Inventons, agrioulture,Commerod
and the (ndusteinl pursuits gonerslly ; and (t s vl
unble and instruotive not only in the Workshop aod
Manufaotory, but also in the Household, the Li
orury, and the Roading Room,

TERAS.
Ome copy, one yoar (postage included). ...
Ome copy, mx wonths (postage included). ...
Oue copy, three months (postage inciuded).. 1
One copy of SBcientfic Amencan for one
yoar, and one copy of engraving, * Mea
of Progros” -10.00
One copy of Bolentific American for one
yoar, and one copy of *Bolenoce Reoord™
for 1818 - ‘”

Romit by postal order, draft, or expross.

Address all lottors and make all Post Uffice oF
dors and drafw payabie o

MUNN & CO.

17 PARK ROW, NEW YORK.

............... Sasssssnnannnay

ding w law

Wiﬂuh‘im 'muc
CHAS. KNKO JONNSUN & VO, l.m:“




