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IMPROVED SHINGLE AND HEADING MACHINERY.

We illustrate herewith three improved machines for shin-
gle manufacture, which, though they have been before the
public for several years, have, during the period since their
introduction, been mude the subject of numerous improve.
ments, so that, at the present time, they are now offered in
highly perfected form.

Fig. 1 represents Evarts’ patent twelve block rotary shin-
gle machine. Upon each of
two sides of a frame, about
seven feet square, Is placed
an uprightshaft, These shafts
each carry a horizontal saw,
and above the saws a circalar
carriage, some ecight feet in
diameter, is mounted. The
carriage is divided into twelve
spaces, into each of which a
block, to be cut into shingles,
is placed while the carringe is
in motion, new blocks being
supplied as fast as the first
ones are cut up by the saws.
It is stated that twenty thous-
and shingles per hour can thus
be made. The earriage is dri-
ven by two friction rollers,
which cavse a uniform and
stendy feed, und prevent back
lash. The motion is positive
and continnous, there being no
wprings or other gear to get
out of order. The dogs are
simply weights raised by an
inclined plane to drop off the
end and fasten the block while
the saw is passing vhrough.

Bat one man is required to
place the bolts within the re.
volving carriage, while a boy
can easily remove the slabs
from the opposite side. This
is done without delay or dan-
ger, as the bolts are free ex-
cept when the saw is passing
through them. The work pro-
duaced is smooth; and ss the tables are stationary and not
tilted to produce taper when the apparatus is once adjusted,
the shingles produced subsequently are exactly alike.

The machine is claimed to saw at least double the shingles
of an ordinary two-block machine, and quadruple the shingles
of any hand.-fed one-block spparatus. If only half the ca.
pacity of the machine is required, or a production of from
85,000 to 75,000 shingles per day, but one saw need be usoed,

The apparatus is made to saw shingles from 16 to 18
inches in length, and is furthor claimed to saw up closer

and make fower elip shingles than any other device of like na-
ture

The Evarts hnnd-foed one-block machine, which is repre-
sented in the second ongraving, lias ono snw shaft, and o re-
clprocating carriago oporated by hand, BEecentrically geared
sutomatic feod works are added, so that the feed may be
oither automatic or by hand, as the user may desire, Per-
foctly tapered shingles, of any required thickness at top or

EVARTS' ROTARY SHINGLE MACHINE.

butt, can be made from 16 to 24 inches in length and up to
15 inches in width. No‘extra fixtures are required for
sawing oak and other heading. it being possible, by suitable
arrangements, to saw oak -thick at the top and thin at the
heart.

The mackine is mado with saws from 36 to 48inches. The |
40 to 40 inch saws are used principally for shingles, and the |
larger sizes for sawing heading, fruit box stuff, and othoer
boards, up to 80 inches in length, The capacity of the ap-
paratus is from 25,000 to 30,000 shingles per day in good

pine or cypress timber, and from 8,000 to 12,000 pieces of
heading,

The third figure represents Low’s patent shingle and barrel
head sawing machine, o light running and portable appara-
tus, ensily attached to any kind of power, and excellently
suited for shingle and flour barrel head work. The saw is
arranged in a vertical position, so that the bolt gate or car-
ringe moves in a similar direction. The gate is counter-
balanced and has a head block
to hold the bolt, which is fed
out over the saw, and then de-
pressed while the latter cuts off
ashingle. The boltthen rises,
and a similar movement of the
feed pushes it outward in place
for another cut. The saw does
not have to be removed from
the machine to be gummed or
filed, and it does its work with
the grain of the timber, requir-
ing no countershaft to run it.
The dogs are set but once for'
each block. The capacity of
the machine is from 20,000 to
30,000 shingles per day.

In addition to the foregoing,
the manufacturers, Messrs. C.
S. &8. Burt, of Dunleith, I11.,
produce every kind of machine
necessary for a complete outfit
for making shingles and head-
ing, including dog saws, saw
bolting apparatus, knife or
wheel jointers (double or sin-
gle), knot or saw jointers with
one or twosaws, different styles
of banching machines, ste.

For further particulars re.
garding these various devices,
address the Messrs, Bart, as
above,

-
Venus,

The Italian observers at Mad.
dapore, in Bengal, to which
party the eminent spectrosco-
pist Tacchini belonged, besides observing all four contacts,
ascertained an important fact respecting the atmosphere of
Veénus, The ring around the planet, which in the former
transits, as in the préesent one, was visible around Venus both
on and off the san, indicates in the spectroscope that the at.
wosphere contains aqueous vapor.—Nafure.
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THE MONEY VALUE OF EDUCATION.

Says an Eoglish writer, whose remarks have been widely
quoted in this country: “There was a time when what is
generally understood as & good education had a pecuniary
value of some importance both to men and women: but its
day has gooe by with the general spread of education. Men
and women do not succeed nowndays simply by being well
educated, but because they possess certain faculties which
superior education may or may not have enabled them to
turn to & more orless remunerative account.”

If the favor with which thess assertions have been re.
ca'ved among us betokeoed morely a widespread scepticism
in regard to what is ** generally understood to be & good edu-
cation,” we should bave no objection to make. It is only too
trae that the traiditional culture, which the schools aim
_ chiefly to give, rarely proves of much direct pecuniary valuoe,
even where it does not have the contrary effect of unfitting
the recipient for the conflicts of productive life; but it is n
grievous error to suppose, as many do, that the same holds
true of what is really good eduncation: an error that has al.
ready done much mischief, and is likely to do more, in
leadlng the rising generation to despise instraction,

8o far from having its money valuo lessened, education,
properly so-callel—tliat is, the fitting of the man or woman
to meet the demandsof modern life—has a higher value
than education ever bad before, Thers never was a time
when proper culture gave aman greater power or better op-
portanities for gathering to himself the good things of life,
It is quite another thing to say that what is commonly un-
derstood as a good education fails to prove so advantageous
10 Its possassors. Not all knowledge is power; nor is the
sams knowledge equally powerful atall times. Thers is a

wide rangs of oultare which merely fits & man for the high-
est enjoyment of life, enabling him slmply to bo an appre.
clatlve observer of the progross of humanity and the vicissi-
tudes of Nature. This adds value to 1ife, but does not in.
crease its market value; ncoordingly we leave it out of this
sceount. There is again a wide range of knowledge which

simply puts & man oa s level
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though the lack of It
f knowledge
ding of edu-

fore conveys no relative advantage,
might prove a serious disadvantago: & range 0
which necessarily widony with the genoral spres
cation.

For lustance, among lliterate people, the man who has
penetrated the mystery of letters may gain thereby a slgnal
superiority, as In medimval Europe. The exercise of the
arts of reading and writing under such elrcumstances brings
him money : at least they may secure to him tho ** benefit of
the clergy * in caso of necessity, not, as often supposed, tho
unsabstantial bonefit of bolng prayed over when condemned
to death,but complete exemption from clvil trinl and convic-
tion. With us, where noarly everybody reads and writes,
thiese arts aro relatively of lower value,

A fow years ago a tolerable knowledge of arlthmetic, with
a good handwriting and somo aequaintanco with the art of
kooping accounts, was & cortain pasaport to profitable em-
ployment. The usefal art of bookkeeping was then a mys.
tery to the multitude,and therofore had a considerable money
valuo In the markots. To-day, when ninoe boys out of every
ton aro moro or loss familinr with thoss olemonts of a busi-
ness eJucation, and too large a proportion vastly over esti-
mato the importance of them and expoecy to thrive by thom
nlone, such knowledge gives a young man no spocial dis:
tinction. He will find the knowledgo very useful on many
oceasions; but it will rarely prove to him such a certain rond
to fortuno and fameas the business colleges would have him
beliove.

In like manner, the trampery information to bo had from
the old stylo school books once had a cortain money valuo,
However useless in itself, it at least enablod the possessor to
‘“*koep school” and flatter himselfl tuat ho belonged to a
learned profession. Now that such knowledge is as common
a8 common schools, its special value is gone,

Shall we say, from facts like these, that the money value
of n good education is declining ? Not atall; but merely that
the eloments of a practical money-making education have
changed. @lven these elements, with sufficient force to use
them, and there is no end to their monoy value.

Of course this does not imply that the scholar of little
force will nlways be able to compete successfully with the
untaught or, moro properly, self-taught man of superior
native talent, An ounce of mother wit is worth a tun of
learning without wit to-day as it was when the proverb was
coined. nevertheless the man (whether naturally weak or
strong) with proper education is sure to surpass a msan of
corresponding force without sach education,other conditions
being equal. Everything hinges, however, on what we regard
ns n good and proper education.

If we dignify by that term the veneering of hearsay know-
ledgoe and useless accomplishments which so often passes
for culture, then it is right enough to say that ‘‘ a good edu-
cation” helps one very little in the battle of life. Bat re-
stricting the term, as we ought, to a training calcunlated to
make the most of the child’s powers of sense and intellect,
to set him on the right road to his highest development as
a thinker and doer, while making him actively acquainted
with the best results of huaman effort, especially in the de-
partment to which his life work is to be directed—then, we
say, the money value of a good education is immensely
greater than ever before.

To circulate unqualified condemnunations of education is
about the worst thing our newspapoers can do. Perhaps the
best is to insist contiouously on a closer adaptation of school
work to the needs of the times,and the encouragement of out of
school work fitted to make our youth apt and skillful and in-
telligent as productive workers.

o

PHOTO-MECHANICAL PRINTING,

There is perhaps no more inviting and fruitful feld for
scientific discovery and invention than in the line of ploto-
graphy, and but little attention to the subject is roquired
10 con: ince one that this field is fast yielding up its treasures
to patient and successful investigation. Though thoe sun is
a8 swift and relinble as time itself, it is too slow and too un-
certain to command the full confidenco of the artists who
wish to form permanent impressions of the varied objects
that now come within the scope of the photographic art. In-
stead of the slow method of waiting for the sun {5 shine,
and then for it to transfer from a noegative, one by one the
pletures which will continually fade by the action of light,
this work can now be done by the ordinary printing press
and with darable carbon printer’s ink. Yet the results thus
speedily reached are not like the cheap woodeats that issue
in almost fabulous numbers from the press, but have more
the charncter of the finely cut lithographic plotures.

In 1830 Mungo Ponton, a chemist of Bristol, Eng., an-
nounced the fact that sized paper,treated with a bichromate,
was subject to ar alteration, by the action of light, which
rendered insoluble the sizing which the paper contalned. In
this fact lies the germ of all the precesses of which it is our
purposo to speak. The following are some of the many
which are modifications of this principle: Carbon printing,
in which each pictare is itself a sheot of gelntin of required
thickness, permeated with the coloring matter, and each
impression is made by the dirsct agency of light; photo-
lithography, in which the transfor is made on stono by
means of gelating photo-zincography, which differs from
the last by usiog zine instend of stone; photo.galyanogra-
phy, in which a sheet of gelatin—with the parts not ncted
on by light awcllun by water—is made to serve as a basis of
electrotyping ; Woodburytype, in which a sheot of gelatin—
with the parts unacted on by light washed away—is used
As & means of ebtaining, by hydraulic pressure, a metal meld.

e—
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fillod for every impression with gelatin con.
talning coloring matter, and the print is really an ombossing,
80 to spenk, of eolored gelatin on the paper. From the im.
pression on the motal—which is an slloy of zinc and anyl.
mony—these types are printed on prepared paper, by & small
hand preas resembling the prioting press.

In 1855 M. Poitevin, a French eogineer, discovered that
bichromatized gelatin, acted on by light, bind the properties
of a lithographic stone, and might be used as such. Sines
the parts on which the light has acted are impervicas (o
wator, upon moisteniog the plate some of it will be dry,
somo wot; and where light partially acted, it will be part dry
and part wet, Now, as ol and water repel each other, by
putting grease upon this plate, it will adhere entirely to the
dry parts—those which were exposed to light,—partislly to
those under partinl light, and not at all wbere it took up
moisture. And now, by rolling over this plate a cylinder
of lithographor's ink, the plate in ready to mako a Jithogra.
phic print, This idea, with modifications in its mode of up-
Yication, has its representatives in varions processos now
employed. Among theso wo will briefly notice only two,

Mr. Joseph Albert, court photographer of Munich, has
shown great logenulty In perfecting what is now called the
Albortype procoss. He commenced in 1868; and after nu.
merous exporiments for fixing, to the plute on which it |y
spread, the film of gelatin from which the pictures arp
printed, the happy thought occurred to him to use the sensi.
tive qualitios of the chromie gelatin itgelf for a coment, Hp
consequently used a plate of glass, spread upon it a coating
of gelatin, then—while the front surface was protected by
an underlnyer—oxposed tho back or glass surface tolight,
which rendered it Insoluble; and hence adhesive to the
plate in presonce of water. ITo hardened the sensitive surface
by chrome alum, chlorine water, and other coagulsting so-
lations; and to make it as tongh and hard as possible, he
spread several films one upon another, hardening each in its
turn till he had made & sensitive plate so hard and durable
that thousands of impressions could be printed from one
plate. TFor printing the impression transferred under s
negative, he nses a lithographic press and the ink com.
monly made to accompany it,  After this, no washing,
toning. etc., is necessary, but the picture is complete when
it leaves the press. Any kind of paper and any colored ink
may be used ; titles, descriptions, dates, ste., can be printed
at the samo impression ; and one negative can be stereotyped
ad infinitum. The Photo.Plate Printing Company, of
New York, and the Albertype Printing Company, of Bos-
ton, are sole proprietors of this patent.

In the heliotype process, some perfectly flat surface is
first coated over with wax; npon this is then poured a hot
solution of gelatin, after which bichromate of potassa is
added, then burnt slum or tannin, to make the surface fine
and durable. After it has hardened, the sheet is stripped
off and set up in an achromsatic chamber to dry. Then the
wax is removed, and the sheets are ready for the reception
of light under the ordinary photographic negative in the or-
dinary photograph printing frame. The sheet of gelatin is
then forced by pressure under water upon a flat plate of
metal ; and when the water has been pressed out, it is ready
for printing in any ordinary printing press. Several thick-
nesses of ink are used, and for the deepest shades a little oil
is added. which will adhere only to the deeper shadows.
The plate must be kept moist in printing; and if moistened
with colored wateror Indian ink,a picture resembling a Rem-
brandt or Indisan ink picture can be obtained.

These two processes, with that of the Woodburytype briefly
mentioned above, have lately been nsed with great profit and
satisfaction by Mr, Alex, Agassiz and others, for represent:
ing natural history specimens, in the Illustrated Catalogues
of the Musenm of Comparative Zdology,Zdological Results of
the Hasslor Expedition, ote. The negatices of theso plates
were all taken by Mr, A. Lowell, as they are ordinarily made
for silver prints, By each of these prucesses very satisfac-
tory results were secured, 88 well in regard to expense and
correctness of plates as in their general execution. And the
prospect is cheeriogly encouraging that, ere long Natural
Science will find in photography one of her most profitable
allies. The expense of plates representing results of the
naturalist’s investigations bas long been a serious hindrance
to the advancement of Science; for a correct figure is often
more expressive and iostractive than pages of verbal de-
scription. By these methods, the cost of a quarto plate, in-
cluding paper, mounting, letiering, ote., and exclusive of
the negative, is only ten or fifteen cents per copy; and this
Is hardly more than the mere cost of lithographic press
work, tosay nothing of the artist's drawiogs on stone. The
Woodburytype is a littlo more expensive and cumbersome
than the other two, because, on account of the method of
preparing the plate from which the impression is taken, it
must be mounted for protection. Notwithstanding this, it
wi'l not preclude Its use, for its pictures have a remarkable
resemblance to good silver prints, with all their brilllancy
and sharpness.

Another very important advantage those methods have
over lithography is in their greater accuracy. By them the
original sketches of investigators can doubtless be repro-
duced, and “"subsequent observers will be better ablo to
Judge of what has actually been seen, and not of what has
actually beon added by the pencil of the artist who copies
original drawings on stone.”  Mr. Agassiz finds it less trouble
and expense to employ tho carbon processes, even when it
necessitates occasionnl visits to New York and Philadelphia,
than to superintend, in the Museum itself, the lithographic
plates.  Again, Mr, Agassiz says: * On nccount of time re-
quired to completo a large number of plates, either as en-

gravings or lithographs, it would be utterly impossible to




bout 500 good improssions can be taken, bat hero thoy
‘made by thousands. It will also be of great ad.
- vantage in copying plates from monographs, or valuable pic-
vw:wﬂdﬁlﬂm«n of print or otherwise inac-
by s -

m AT THE MOUTH OF THE MISSISSIPPL,
The long discussion relative to the most practicable method
“of improving the mouth of the Mississippl, 80 as to render
the same passablo to vessols of deep draft and thus to open
the river ports to direct ocean traffie, was virtually tormi-
natod by the granting of an appropriation by the last Cou-
grons, for the construction of a systom of jo.ties at one of
the passes through which tho stroam enters the Gulf. The
plans lnvolving cannls, which have been strenuously advo-
cated by many eminent engineers, are theroforo for the
timo at loast sot nsido,and to Captain J, L. Bady, an englocor
now widely colobrated for his successful construction of the
St. Louls bridge, haa been entrusted the task of causing the
mighty carrent of the Father of Waters literally to undo its
own work and to break down the barrier which itself hes
oroated.

Tho Delta of the Mississippi is formed of narrow strips
of land, mostly low lying banks, through which the river
winds antil it makes its exit to the Gulf by a number of
narrow passes.  In some of these channels, previous attempts
have boen made to deepen them by drodging, with but par-
tinl success, however, a8 a singlo flood has been known to
carry down sufficient sediment to fill thom to thelr original
depth; and tho eurrent besides, emptylog into the open
water at the mouths, speedily left at that point bars of blue
olay, surmonuatable only by light draft ships, The gist of
Captain Eads' plan will now ba readily apprehendod swhen it
is rogardod as shifting the point of deposit of these barriers
from the shoal water at the entrance of one pass, out into
the deep wates where filling up by natural causes is im-
possiblo, By this means the river current is to be made to
cut out and scour its own channel across the present bar.
To do thls, it is obvious that tha banks of the pass must be
oxtended, 80 as to lead the stream far enough ont; another
sootion of conduit, as it were must, be added, and this is now
to be formed of the submarine dykes or jottios,

The matorials of which these structures are to be composed
are willow bound in bundles, termed by engineers
** fascines,” eight or ten feet in length and about as many
inches ln diameter, A large number of fascines at o time
will be lashed together to form rafts, the first of which will
bo from seventy-five to two thousand feet in width, the

rafts being suok in the deepest water. Tho ralts

11 next be tosed to the proper point, there loaded with
stones, and submerged,and thus the work will continue, one
raft sunk above another until the surface is reached.
Bach 1ino of rafts will be narrower than the one below it
until the upper course will not be more than ten feet wile.
The two walls which will thus be constructed will be pro-
longations of the banks,and between them will form a chan-
nel with sloping sides. In the course of time,the interstices
of twigs and stones will ill with sand and mud, so that
eventually two solid submarine levees will be produced.
Very little pile work, it is said, will be required except per-
haps at the head of South Pass, which is the outlet at which
the jotties are to be built, in order to provide for the proper
regulation of the volume of water in the new channel at
varlous stages of the river.

Captain Eads has alrendy begun his surveys, in which
work, together with the making of tho necessary contracts
for materials, labor, ote,, the summer will be consumed.
Yho first raft, it is expocted,will be sank by the beginning of
October noxt,

MOTION ON A MOVING BODY.

For the last fow months wo have beon recelving querles
from all sections of the country, something like the follow.
fng: ** If a train is moviog at the rate of ixty miles an
hour, and & cannon on the teain is fired, glving tho shot a
velocity of sixty miles an hour, willit leave the train, or
just drop down at the mouth of the gan?’ Wo have once
or twice attempted to explain the matter in onr correspoo.
donoe columns, but our romarks soem elther to have boon
overlooked or misanderstood, and we must try once moro
to stop this stronm of Inquiries by satisfying the inquirers,
Ouar “m"kl w also boe useful in givlng somo of our read-
ors m yre correct idoas about rest and motlon than they pos.
8336 1t present,

Tho dwollors on the surface of the earth are carrlod
throngh space so smoothly that many of thom doubtless for-
got that the oarth is revolving on Its axis with o velocity, ut
the surface, of more than 1,000 miles an hour, and moving
\n 1ts orbit st the enormous speed of about 08,000 miles an
hour, They know, howevar, that they can sot up & targot
on the sarface of the earth, and plorce it with a ahot that

has much loss than the velocity of the earth, whether the
shot bo fired in the direction in which the earth is moviog
or tho cootrary. It is easy to see, then, that if a ship or
tealn is put in uniform movion, and the samo exporimont Is
tried, it will give a sunilar result.  Tho reason, too, must be
obvious alter & moment's reflection, Everything on the ship
or train belog carriod along with it, an additional veloclity
will evidently move it away from the position that It form-

w to some other position on the moviog body.

of the first part of tho question, and now
1 ‘will consider what Is noceasary, in order to make n body
'm ship or traln, Probably somo of our readors have

‘number of plates within the period required
3 " From a lithographic plate |
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scen Mr. Hale's eatertaining story of the ** Brick Moon,”
which was projected Into space with such veloeity that it
never returnod o the earth.  Many more of our readers, 10
doubt, have experienced some of the diffleulties of leaviog
& moving body, as, for instance, a car: bocause, as we ex.
plained some timo ago, the car had pot thewm In motlon, and
50 there was a llabllity of their being dashed back sgain vi-
olently if they attemped to jump directly from the rearof a
train moving at high speed. Now of courwethe train Is not
golog tobe more considerate of the shot In n cannon than it
15 of a human passenger, ¥o that, unless the powder drives
it back faster than the train s moving forward, it will not
leave tho gun. It Iy searcely nccossary for us to any that
the cage supposed by our correspondents i4 n purely fmagin.
ary one, sinee a train or n ship dees not mave with porfectly
uniform velocity, and noither does a shot from o cannon,
Considered in this light, tho subject is of no practical fm.
portance, and our only reason for referring to It in this prom-
inent manner is to call attention to the principles Involved,
which are both interesting and useful. We do not propose
to discuss this question of the cannon and the traln any far-
ther, and beg that our readers will send us no more commu-
nications on the subject, as we have not room eoven for
all the valuable and instructive lotters that we aro constante
Iy receiving.

WHAT IS THE CAUSE OF TIDES)

There are occasional falluoles which, in some mysterions
way, gain credence in the minds of men till they finally be-
coms accepted as unquestioned facts, Among these may be
mentioned the oft-repeated proverb: *“ It Is always darkest
Jjust before day,” and the commonly accepted explanation of
the rising of light bodies in a denger modium, Itis not true
that smoke, heated air, balloons, ete,, rise because of their
lightness, and then the air rushes in to take their place; but
the air,being heavier,seeks by gravity the lowest place, and
In sodoing erowds ap the lightor bodies. Water is said 1o
contract down to a few degrees of the freozing point, and
then to expand in changing to ice; but it is probable that
the molecules are drawing closer to one another all the time,
and that theapparent expansion is because tho crystals of
ico do not fit together exactly, and hence leave between
them interstices filled with air, and thus oconpy more space.

And it is quite possible, if not probable, that the common
explanation of tides furnishes still another illustration,
‘With sufficient credulity, the explained causo of the tide on
the moon’s side of the earth may be nocepted ns somewhat
satisfactory: but there is room for reasonsble doubt as re.
gards that of the tide opposite the moon. This luminary is
snid,in the first casa, to draw the water away from the earth,
and in the second, to draw the earth away from the water,
This is considered possible becaunse the nearer object will be
influaenced more by the moon's attraction than the more dis-
tant object, and this difference of attractive force, as exerted
on tho stable earth and the unstable water, is said to pro
duce the tides as we observe them. Attraction varies in-
versely as the square of the distance, If we represent the
foroe with which themoon draws the earth by ten, the force
with which it attracts the water on the opposite sido of the
earth will be about nine and two thirds. This latter forceis
not diminished by the intervening earth, and tends to draw
the water toward the moon. The carth, by its attraction,
holds the water to its surface, and its Influence is not less-
ened when the moon acts upon it. As both these forces tend
to draw the water opposite the moon toward that luminary,
we would reasonably expect a low, rather than a high,tide at
that point. It is said that the water remains behind by its
inertia. Butas the moon acts constantly upon the earth and
gradually upon any one point of its surface, the inertia of the
water would be overcome at laast as soon as that of the solid
earth, and probably sooner, as the water is more free to yield
to tho influence of attraction.

Agnin, the theory rests on the supposition that the at-
traction of the moon gives the earth a dally motion toward
itself; but this cannot be striotly true, for, if so, the earth
and moon wonld be continually approaching each other, and
we would live in constant fear of a cullision, wherens they
waintsln & uniform mean distance botween them, In opposi.
tion to this, it is argued that the deviations from the tangential
motion of the earth in its orbit are preclsely those which
tho carth would move through if falling toward the attract.
ing body unsffected by any other impulse, Whother this s
satisfactory, each must decide for himself.

The sun also exerts upon the earth an influence tending to
produce tides, which is about two fifths as groat ns that
oxerted by the moon. The sun's real attractlon, of
QONrse, is much greatoer than the moon's, but, on ne.
count of its greator distance, tho difforence botween its In.
fluenceo on the earth and on its agueous envelopo Is less,

From tho sun's inflaence, wo would expect a tido to follaw
ths sun, as one 18 suid to foilow tho moun, and differ from it
only In belng smaller; and when the san and moon are In
quadrature, we shonld expect, accordlog to theory,that there
would be four tides in n day: two cansed by the moon and
two by tho san, whose mnjor axes would be st right angles

to each other. When the sun and moon are In conjunction,
wo have tho highest tides, becanso both act together and In
the same direction. When they are in opposition, we should
expoct the lowest tides because they act {n opposite directions
and each tends to counteract the effect of the other, Batin
fact this combination also appears to produce spring tides,
If the tidal wave is cansed by the moon, and follows her
as sho apparently makes a complato olroult of the earth in
about 3 hours, it must travel at the rate of ono thousand
miles per hour, rod this is hardly reconcllable with its mild.
poss and harmlessnoss In dashing upon the shore, nor with
Mr, Alry'slaw for the velocity of Hdal waves, which makes
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ittho “‘same as that which a free body would uequire by
falling from rest, under the mction of gravity, through =
space equal to one half the depth of the water.,” The
Paclfic Ocean is estimated to average 440 fathoms in depth,
and according to this rule the veloeity would be less than
200 miles per hour; or, by a slight change ln its applicstion,
the rule would make the aversge depth of water over the
whole surface of the osrth more than twelve miles. The
tidal theory supposes the anomalous condition of an inter-
rupted oceau enveloping the whole globe, Again, if the
moon or sun causes the tide, wo would expect an obgervable
uniformity in the direction and veloclty of the tidal wave
from the eastern borders of the Atlantic and Pacific Oceans to
their western borders; but on the contrary, it is ncknowledged
by orthodox believers in the lunar and solar cause of tides
that we have little or no clue to the course or rate of travel
of the ocean tide. Even for the North Atlantic, which is
constantly alive with commerce, no connection has yet been
discovered betwoen tides of the opposite coasis.

Tho tide on either side of the earth does not rise on the
vortical between the earih and the attracting body,but,under
favorable circumstances, about three hours behind it: and
when these are not favorable, the retardation may be almost
indefinitely prolonged. The reason of this is said to be that
tho inertia and friction of the water, and other causes, pre-
vent its rapid change of form; and although the elevating
forco is greatest under the vertical, it still continues to act
in the same direction,and with but little diminution of force,
for some hours after the passago of the moon. But, strange
to say,when the influences of the sun and moon are combined
to overcomo this friction and inertin, the interval between
the meridian passages of theso luminaries and the spring
tide islongest of all. Tho retardation so varies with the
depth of the sea, form of the basin, interruption of the land,
otc., that confeasedly no regular progressive movement of
the tide wave can take place except in the unfrequented
Southern Ocean. This, together with the acknowledged
want of observed connection between the tides on the oppo-
site coasts of the North Atlantic—though here subject to con-
stant inspection—leads to the conclusion that the belief, re-
specting the movement of the tidal wave around the earth
from east to west, Is based on conjecture ratber than posi.
tive demonstration. Oa the other hand, there are some rea-
sons for the supposition that this wave moves in the opposite
direction Mr. John Wise, who suggests some of the ob-.
Jections mentioned above, claims that it moves from west to
east, and is due to the action of the earth’s centrifugal force,
just as water is thrown forward on the surface of a rapidly
revolving grindstone. In substantiation of this, he says-
‘“The first authenticated records we have of this centrifagal
wave rolling round the earth, from west to east,are given in
the log of the clipper ship Sovereign of the Seas, in her re-
markably short passage of eighty-three days from the Sand-
wich Islands to New York, in 1838, in accordance with
Maury’s chart furnished by our government. This ship
made 16} knots an hour in her easting for four consecutive
days while riding this great centrifugal wave in her doubling
of Cape Horn. And in the same year,by the same directions,
the sailing ship Flying Scud made equally good castings and
made as much as 440 miles in cne day, taking sdvantage of
this fact of the great tidal wave.” These statements would
seem to necessitate the progressive movement of the water
as well as the wave, for their explanation. Bat it is gener.
ally held that tho water itself has little or po real forward
motion.

Mr. Wise also claims that there are not two distinct daily
tides in the Southern Ocean, nor at all intertropical points;
and that whero two appear, thoy are due to gurgitation and
regurgitation of the water, occasioned by its forcible contact
with the shores between which it oscillates, and may be in-
fluenced by the fact that the equator of the earth isan ellipse
and not a perfect circle. Ho asslgos, as the cause of their
regalarity, what Herbert Spencer ealls the rhythm of motion,
and says: “ They have their elucidation in, and are mani-
festly referable to,that harmonious pulsation of Nature which
exhibits itself in the throbbiog of the heart, in the motion
of the blood, the vibration of sound, the ‘nodding’of the
poles of the earth, in all mechanical movements, and in the
measured cadence of the watorfall ns it rises and falls in its
musical rhythms,™

That most of the objections cited hervin have their stereo-
typed answers is not denled, But it will doubtless be con-
ceded that there is some reasonable doubt as to thelr correct.
noss, and that striot sclence, which rests on facts and not on
theories, would rot be injured by a careful revislon of this
whole question. With this end in view, wo close our re
marks as wo bogan, with the hooest query: What is the
cause of tides?

Cambridge, Mags. 8. H, TrownRInae,

(‘ouuvhlnc.
Tho bea®™mothod of ensing n cough I8 to resist it with all

the foreo of will possible, nntil the aconmulation of phlegm
bocomes greater; thon thero Is something to cough ugainst,
and it comes up vory much oasler and with half the congh.

ing. A great deal of hacking, and hemming, and conghing
In invallds Is purely nervous, or the result of mere habit, as
{s shown by the frequency with which it occurs while the
pationt is thinking about it, and its comparative rarity when
ho Is 50 much epgaged that there s no time to think, or
when the attention Is fmpelled in another direction.

A GELATINOUS substance frequently forms in sponges
aftor prolonged use In water. A weak solution of perman.
wanato of potassa will remove It The brown staln cansed
by the chiemical can bo got rid of by sonking In very dilute
muriatio acid,
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The New York Tribune Bullding.
On April 10, the 84th anniversary of its commencement,
the New York 7ridune opened the doors of its new offices
to the public, The structure is of great hight and immense
solidity, and is built of brick lald in coment, with dressiogs
of stone and granite. The finial on the clock tower is 260
feot above the sidewalk, surmounting a building containing
sub.cellar, basement, nine stories, and attic. The walls of
the lower portion, sustaining the great weight of the mason-
ry, are 5 foet 2 jnches to 6 feet thick. The building is
claimed to be absolutely fireproof. No wood is used in its
construction, except for floorings, doors, and window frames;
and the wooden floors are mere plankings laid over solid ce-
ment. No iron pillars are used, masonry being employed on
each floor to carry the superstructure. The floors are
ingeniously constructed, being flat arches of hollow con-
creto blocks, resting at the ends on flanged iron beams;
they aro made of plaster of Paris, coke dust, and the
hvdraulic lime of Teil. When the whole building in
ca;mplom, it will certainly be an exceedingly handsome
and commodious structure,

A Hoo web press is already at work in the new press
room, and has a capacity of 16.000 complete coples per
bour., The composing room is fitted up for one hundred
compositors, and the editorial and other offices are in-
tended to be models of comfort and convenience, Speak-
ing tubes are used for intercommunieation, and pneuma-
tle tubes convey papers and. documents between the ed-
itors’ room, the counting room, and the composing room ;
and the elevators and heating and ventilating apparatus
are all of the most modern design. The pneumatic
tubes are operated by a blower placed inthe basement
of the building, similarly to those in the Western Union
offices, an illustration of which we recently published.

SMITH'S IMPROVED WHIFFLETREE HOOK.

This is & simple device for attaching the trace to the whif-
fletree, and consists of a pair of sister hooks, which are ar-
ranged to open to receive the trace, and which, when closed,
prevent the trace from becoming accidentally detached under
any cireumstances,

Fig. 1, in the engraving, shows the hooks closed, and Fig.

! the same open. A is the ferrule, which is socured to the
whiffletree in the usual manner. The lower half, B, of
the hook i8 in one piece with the ferrule, and has a down-
ward projecting lug on the end, as shown. The upper half,
(, is pivoted sidewise to the lower half, bat is bent in oppo-

site direction to the latter.
ovorlupping front portions, to form, when together, as in

Both parts are recessed at their

Fig. 1, an eye for the ring of the trace. In attaching the
latter, the eye is first placed over the part, B, and carried
back to the rear; the upper part is then brought down, and
the trace pushed forward over both,

This devics, the inventor informs us, has given general
satisfaction wherever used. It offers no open hook in which
the reins are apt to get caught, and yet allows of the attach.
ing or detaching of the traces in th+ shortest possible time,
It certainly isa very simple and ingenious appliance for the
purpose intended.

Patented through the Scientific American Patent Agency,
Febraary 16, 1875.  For further particulars relséfve to sale
of entire right, or with regard to manufacturing on royalty,

address the inventor, Mr. 0, J. Smith, Wauwatoss, Milwau-
koo eonnty, Wis,

Consumption of Wood in France.

The Independence Belge gives soms curious statistics re-
lative o the consumption of wood in France. A large quan-
tity of woft wood is used for making toys, and to five an idea
of the wagnitade of this trade it will be sufliclent to take
on6 article alone, children’s drams, of which in Paris alone
200,000 sre sold every month. The total number made an.
nually in Franee is estimated at 80,000,000, whilo & consid.-

erable quantity of wood must be con ¢ I
000 drumsticks sumed to supply 60,000,

Kcientific American.

|[MAyY 1, 1875,
——

A OURIOUS OCULAR ILLUSION,

It is generally believed that the minute strime which ap-
pear upon diatoms, under the microscope, are in reality an
assemblage of hexagons, as the strim resolve themselves into
an assemblage of such figures when subjected to higher
magnifying powers. M. Nachet, the celobrated P‘Evnch mi-
croscopist, describes, in a recent pumber of La Nature, an
odd optical illusion which, he states, accounts for the figures
on the diatoms appoearing ns hexagons, when, in reality, they
are spherical in shape.

The reader can soe for himself, from the diagrams given
herewith, that M. Nachot's conclusion is without doubt cor-
rect, The largoe circular dots in Fig, 1 are drawn as nearly

18 effocted by gradually adding a slight excess of carbonate
of baryta to the liquid, slightly heated, but not 50 as to ex.
coed 50° to 60° Fah. It is complete when o further addition
of carbonate occasions no effervescence, and does not become
covered with peroxide of iron. Pare snlphate of nickel
then remains in solution. It is separated from the precipi-
tate by filtration, and the filtrate is evaporated il & pellicle
-mn-n'rn on the surface, when it is set aside to erystallize —

M. A. Terreil.

A Varnish from Vuleanized Rubber,
The following description of a method of making a varnisl
from vulcanized rubber is taken from the Monitenr Indus.

as possible in positions similar to those of the supposed hexa-

Fig. 1

gons on a very beautiful diatom, called pleurosigma angula-
ta. If the figure be looked at for a moment, especially
through the eyelashes, that is, with the eyes nearly closed,
the circles will instantly appear as hexagons. This effect is
all the more striking in Fig. 2, which is the same reduced by
photo-engraving. Fig. 8 is a negative reproduction of Fig.
2, by the same process. The curious effect of irradiation is
noticeable by comparing the last two diagrams, the white
circles, though of exactly the same size, appearing much the
larger,

Pure !nlph:(e of Nickel,
The salts of nickel employed in the electro-deposition of
that metal are prepared from commercial nickel, which is an
alloy of nickel, copper, and iron, with traces of arsenic, con-
taining from 40 to 90 per cent of actual nickel. The author's
process consists of four operations: Bolution of the erude
metal in acids; precipitation of the copper by iron ; peroxida-
tion of the iron, and conversion of the metals into sulphates ;
precipitation of the iron by carbonate of baryta, and crystali-
zation of the sulphate of nickel. The nickel is first dissolved
in seven to eight times its weight of aqua regia; the solution
is evaporated almost to dryness; the residue is re.dissolved
in water, using about five times the weight of the nickel
employed. A little arseniate of iron remaios insoluble, and
is removed by filtration. Metallic iron, preferably small
nails, is introduced into the hot liquid, to about the weight
of the nickel employed. It is stirred from time to time to
detach the copper from the iron, As soon as & piece of bright
iron, introduced into the liquid, is no longer coated with cop-
per, this process is complete. The whole is thrown on a
filter, and washed repeatedly. The copper is then collected
by sifting it under water, in a sieve coarse enough to let
pass the coppery metallic powder, but retain the iron. The
copper is dried, and is then marketable, The filtrute now
contains merely nickel and iron. The latter Is peroxidized,
either by a current of chlorine, or by treatment with nitrie
acid. Bulphuric acid at 66" Baumé is then added, in the pro.
portion of 2 parts to 1 of nickel employed, and the whole i
evaporated to dryness to expel nitric and hydroehlorie ncids,
The dry residue Is re.dissolved in water, 8 part sometimes
remaining insoluble, consisting of sub-sulphate of iron,
From the solution the iron is thrown down by means of oar.
bonate of baryta (artificlnl precipitated). This carbonate
separates the lron s sesquioxide, and forms st the same
time insoluble sulphiato of baryta, without acting upon the
sulphato of nickol, Tho last traces of arsenic aro thrown

down along with the sesquioxide of iron  The procipitation

triel Belge. In answering questions relating to the dissoly.
tion of vuleanized caoutchoue, we have repeatedly doubt.
ed the possibility of so doing. The present process,
however, seemingly includes burning out the sulphur,
ote., and then dissolving the residue. If any of our
readers practically test the recipe, we should be glad ta
learn the result.

The fragments of vulearized rubber are deposited in &
decp earthenware pot, which is closed by a tightly fit-
ting cover and deposited on burning conls for about five
minutes. During this period care must be taken not to
open the vessel, as the vapor Is highly inflammable, On
removal, the mass is examined by pushing a wire into it
to see that it is uniformly melted; and if this be the case,
it is at once poured out into a large, well greased, shal-
low tin pan, and left to cool. When hard, it is broken
into small pieces, placed in a bottle with benzole or rec-
tified essence of turpentine, and there thoroughly shaken
and stirred.

The dissolution then takes place, and after a brief rest
the clear liquor which forms the varnish is decanted from
the impurities which settle at the bottom.

STOCKLEY'S IMPROVED ANTI-PRIMER,

Hundreds of our readers have to complain of inefficient
working done by steam engines, and of damage to cylinders
(in the bore and to the heads) and pistons, all being cansed
by water working over into the engines in the steam. Dry
stoam ig an absolnte necessity to the engineer who desires to
work economically, both in consumption of fuel and wear of
his machinery.

Mr, J. Stockley, an engineer employed in the Wallsend
conl district, England, has invented an appliance for secur-
ing dryness of steam, and it has, we are informed, been al-
ready applied to several marine engines with marked success

A fixed case or pipe, C D, is put on the boiler, as shown.
The steam from the dome enters the casing, as shown, and

the theory is that the helix within C cnuses the steam to as-
sume a whirling motion, by which the water is expelled by
centrifugal force, and falls down D into the boiler, while the
now dry steam, pursuing the course shown by the arrows,
rises and escapes through the stop valve above. The action
will, we think, be readily understood. Flap valves, to pre-
vent the water rising, are inserted in the pipe, C D. This
invention appears to have given excollent results in practice,
and it is no doubt designed on sound principles.

An Excursion to (vhe Meditorranean,

The memorable cruise of the Quaker City, so comically de-
scribed in Mark Twain's *‘ Innocents Abroad," is to be re-
peated; and those who have wished to * do™ Europe, after
the manner recounted by that genial humorist, will this sum-
mer bo offered an excellent opportunity for so doing. Mr.
George F. Duncan, bimself one of the original Quaker City
travelers, proposes to charter a steamer and secure about 100
passengers, whom he will conduct to nearly every point of in-
terest in the Mediterranean. The ship will sail on about the
1st of June, and the crulse, which includes visits to the Holy
Land, Egypt, ete., besides affording abundant time for ram-
bles inland on the Continent, will terminate with the arrivalof
the travelers back in New York on about the 10th of Noven-
ber, The cost of the trip will be £1,000 currency for each
passengor.

This is an excellent chanco “to soe o large amount of the

world for little money. The reader will find further parti-
culars in the advertisement on another page X




. WHIPPLE'S IMPROVED CLOTHES DRYER,
The device illustrated herewith will doubtiess meet .
‘walcome from , Inasmuch as 1t tends to

the use of the stationary clothes line, Tnstead of the
i being carried out to the line and there secured, re.
: ‘&pm to emerge from a warm room, often Into eold
and blowy weather at the risk of Incurring lness, the gar.
ments, through the present Invention, are secured to lines on
simple framo, which last i then transported bodily out of
and set up—an operation requiring but & fow se.
The wooden frames, 0§ feet high by 4 feet wide,

i

are noatly strung with metallic line, the total length of the
latter being about one hundred feet. At the upper left hand
corner, as shown in the engraving, a hinge joins the two
frames, but in such & manner as to admit of their Jower
portions being thrown outward, as represented. The other
upper corner is provided with a recessed hinge and set screw,
as shown at A, and is enlarged below, the recess of the
hinge allowing of the entrance of the shank of the screw
and the consequent joining or loosening of the parts as de-
sired.

When set up, the clothes, after being wrung out, are
attached, and the entire device is then carried to the drying
ground and left there until the clothes are dry. This is of
much convenience, since itallows of the transporting of frozen
garments directly to the fire without requiring their being
torn loose from the lines at the risk of injuring them, and ad-
mits of the clothes belug carried immediately to shelter in
case of a sudden shower.

The apparatus is readily converted into an ordinary clothes
horse by loosening the screw, A, and securing the hinge,
which joins the left hand corner of one frame to tho right
hand lower corner of the other.

For further particulars, address the manufacturer, Mr, D,
B. Chapman, New London, Conn

The Recont LifesSaving Dress Trial {in England.

We mentioned recently the remarkable performance of
Captain Paul Boyton in making his way to land after having
jumped overboard from the steamship Queen, while that
vessel was yet two and o half miles distant from Cape Clear,
through the support of a life-preserving dress, to oxhibit
which was the object of his transatlantic voynge. A storm
arising, the efficiency of the invention was put to a severer
test than the wearer contemplated ; but though he was kept
in the water some seven hours, during which period he tray.
eled thirty miles, Captain Boyton reached shore in safety,
and this despite a terrililo buffeting from the breakers.

Since his arrival in Bogland, Boyton has given several ex-
hibitions of the life-preserving capabilities of his dress in
the Thames river, attracting large crowds of people, as well
s the examination of the Royal Humane and other societies

The latest test to which the invention has been subjected
is certainly a crucial one; and clthough its wearer failed to
accomplish completely the task which he had set himself,
sufficient, nevertheless, was done to warrant the pronounc-
ing this device to be certainly one of the most efficient of
life-preserving apparatus yet produced. Captain Boyton
undertook to float from Dover to Boulogne, crossing the En-
glish Channel and accomplishing s distance of over fifty
miles, within one day. The darkness of the night and in.
clemency of the weather. conpled with an error on the part
of his pilot in not directing him n straight course, prevented
the fulfilment of the undertaking; but as it was, the swim.
mer, after remaining In the water fiftoen hours and reach
ing m point within eight miles of his destination, ewerged
with clothes dry, temperature of body lowered but one de-
groe, pulse at eighty, and fully capable, according to medi-
cal opinion, of remalning afloat at least six hours longer. A

petition of the effort will undoubtedly bring success,
‘though to sll practical purposes the same has already been

_Scientific American,
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be awarded to Captain Boyton's powers of endurance, as It Iy
evident that, while the dress furnished buoyancy for the pe-
riod above named, it had nothing o do with the mpld pro.
pulalon of the Individaal over the water,

Woe notles that severnl of our contumporaries fall into the
mistake that the invention iy 5 very recont one.  This is not
the fact, winee It is nearly six Years ago that it was patented |
through this sgency, by iy inventor, Mr, C. B. Merriman I
both in the United States snd (o most of the forelgn emmr
trins, In our lssue of January 14, 1871, & fully HMustrated
description of the deviee sppeared, together with an secount
of Its successful exhibition off the Battory In this city,

The eficlency of the Invention now being proved it remalng
to weo how long bafore the steamship companies will defer
Its adoption.  The objection of occupylng valuable space
cannot be urged against |4, Inssmuch as it ean be folded
Into the compass of an ordinary overcost ; nor Is its cost, pro-
bably, to be compared with that of much more common and
more elaborute life-preserving apparatas.  With the record
of its qualitles now well known, it certalnly appoars that
the knowledge of wuch & means of safoty bolng on board
would do much to lemsen the torrors of the ses to the
traveling publie, and ut the sume time, as & NOCORSATY con-
sequonce, o Inoreans the recoipts of wieamship lines.

IMPROVED ELECTRIC LAMP LIGHTER,

The lamp-lighting device shown in our lustration i
called ** the electro-catalytio lamp lightor, and Is brought
oat by Messrs, Volsin & Dronler, of Parls, France. It re.
sembles, in its genoral features, the well known Ddbereiner
apparatus, in which hydrogen gas is used to heat platinum
sponge. In this case, the igniting material Is & thin plati.
num wire, heated to glowing by an electric current passing
throagh it, and thus igniting a wick, the lower part of which
is iImmersed in benzine which continues to burn until extin.
guished. Fig. 1 shows the apparatusin sectional side eleva-
tion, and Fig. 2 shows the igniting wire In its actual size,

The glass vessel, b, is placed in an inclosing easing or box,
and is provided with « galvanic element attached to the de-
tachable top, the long carbons, o, reaching down into a solu-
tion of bichromate of potassa and diluted sulphuric seid,
which fills the vessel, b, up to a certain point. A zine plate,
d, is suspended botween the carbons by a sliding spring-
acted rod, ¢, guided in a perforation at the top, and depressed
by a button at its upper end; so that, when depressed, the
zine plate is immersed in the solution till it comes in contact
with a lateral carbon connecting stop, £, At the under side
of the lid of the vessel are applicd two parallel copper wires,
. in contact with the sliding rod and the carbons, for trans-
mitting the electric current (produced by the immersion of
the zinc) to the igniter at the outside of the casing.

The igniter (Fig. 2) is composed of two copper tubes,
A h, placed on the ends of the wires, g. The copper tubes
are laterally connected by an insulated brace sleeve, j, and
have, at their front end, small rods, /, which approach each
other. These small rods are connected by the spiral plati-
num wire, &, which is protected against injury by a perfora-
ted guard plece, 7, attached to the lid and extended over the
igniter, The length and resistance of the platinum wire
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have to be determined in proportion to the galvanic element,
and if the wire is of proper length, it will be heated brightly
when only one fourth of & square luch of the zinc Is im.
mersed in the solution, The lamp, wm, which is filled with
benzine, is placod in front of tne apparatus so that the wick
15 just below the platinum wire, but does not touch it, The
lamp is attached to the base of the apparatus, and can be
refilled by unscrowlng the top part, the wick boing held
by a forked guide ploco, n, in the exact position required for
ignition,

‘The whole apparatus can be hung by the ring, o, to the
wall, or applied in any other suitable manner, The battery

—

venle elements allow sbout 15,000 before renswal is re-
quired,

A NEW LOCKING BOLT,

In the annexed engraving we illustrate a new and simple
locking bolt, such as is ased for connecting fish plates with
rullroad ralls, irons of railroad bridges, sod for like pur.
poses.  The novel featare I & mortise made nesr the cuter
end of the bolt and through the same, In which two srms o
doge, A, In the sectional view, Fig. 2, are plvoted to & com.
moo center, B, Between the arms s arranged s U.shaped
spring, which throws them outward. In pushing the bolt
through the aperture, and in applylng the nut, the arms are
easily shoved Into the mortise ; but whon the nat is in place,
a8 In Fig. 1, the arms are thrown out by the spring, their

Yyl

square shoulders thus locking the nut. The device was pa -
tonted January 20, 1574, to Mr. J, C. Tiffany, of Portsmoath
N.H

Riveted Structures,

Structures composed of several parts must mainly depend,
for their strength and stability, upon the joints or means of
connection between them. Thus, in a wroaght plate girder,
the riveting becomes a very important element of strength,
and no correctness of mechanical design or sectional area of
parts will avail, if one of the joints happens to be defective
or weak. Every joint should, in fact, be equally as strong,
at the least, as the material or parts connected, for it is very
clear, if it were not so, the sectional areas of the plates or
pieces would only be partially called into requisition, and, in
fact, the structure would be no stronger than its weakest
joint, or its stability would be measurable by the strength
of its joints. Taking, for example, a cylindrical boiler, its
eoffective strength to resist the pressure of steam would only
be that of its weakest riveted joint, as we are all occasion-
ally made aware of under the distressing circumstances of
boller explosions. This point,in fact,cannot be too strongly in-
sisted upon, for it is obvious that,in constructing such works,
there is a tendency to regard the general form,and not every
detail ; or in other words, the joints and minute connections
are only thought of collectively. Inevery structurerequired
for active stability or streogth, the details require equal at-
tention and care to that of the general design. As regards
iron plates or boiler plates, it is known they have less ten.
sile strength than the same iron msde into bars. This is
duo chiefly to the process of rolling iron into plates of such
thinness; and it is also found that a boller plate is less tena.
cious ncross the fiber than in its direction; its greatest
strength being about 20 1o 22 tuns per square inch, while
its least strength in the transverse direction isabout 19 tuns
per inch of section. In making eylindrical boilers, therafore,
it is ovidently desirable to put the plates in their strongest
direction round the boiler, so that the transverse pressure,
which is always the greatest, should have the strongest di-
rection of the plates. It is seldom found that boilers give
in their longest direction, and a cylindrical boiler is calen.
lated to have about double the strength in that direction to
what it has transversely under a given uniform pressure of
steam, The ocircular or eylindrical form of boiler is the
strongest, and has superseded the rectangular form with flat
purfaces, It is easily seen that a circular form is the best
for resisting uniform pressure. For the plates, though
wrought iron Is commonly used, steel is rapidly coming into
use, Tho relative strengths of iron and steel are as follows;
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From which it is seen that steel has nearly doubla the
strongth of wrought iron, The recent boller explosions
which have startled the public will, we believe be the means
of introducing to a greater extent than hitharto the claims
of steol for boller plates. Let us further examine the condi-
tions of strength in boiler construction; and first as regards
the materials and joints: We may here casually refer to
the advantago that would arise, in reducing the risks of the

achieved. The credit, however, must in no slight measure

solution issuffielent for about 500 ignitions, while the gal:

calamitous accldents we are constantly hearing of,if periodi.
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y {nstituted by government authorities by the ap-
Q‘*’:. r a::hun prossure of double the usuel
working prossure.® It is very evident that the strength of a
‘boller dopends, first upon the resistance to tearing of the
platos, and secondly upon the resistance to shearing of the
rivets. New plates may tear along the line of rivet holes,
or by the detrusion of the pieces of plate betwoen the holes
and the edge of plate. In this case, the resistance is meas-
ared by the shearing strength of the plate per square luch,
multiplied by the number of pieces detraded or pushed out.
We have already shown that the tenacity of boller plate is
about 20 tuns per square inch. As regands rivots, the shear-
fog strength may be taken ag the samo; 28 tuns s considerad
the average, however, for bLest Yorkshire fron. We have
uext to consider how the riveting can bo made to equal in
in strength the plates, so as to obtain the groatest amount
of strength “rom both. This is usually done by making the
rivet equal to twice the thickness of the plate. Then the
pitch or distance from conter to centor of rivets must be con-
sidered, as it is very clear, if thiy distance is not sufficient to
make the plate between two rivet holes as strong as the
rivet itsolf, no advauntage is gained, as the least resisting
will give, Thus,in a single riveted joint,the breadth should
bo ot loast equal to three diameters of the rivet, and the
piteh should also be three diameters. The plates at the lap
joint are double, hence are equal in strength to the rivet;
and the distance from the rivet hole to the edge of the plate
must be one diameter, hence the whole width of the joint from
center of the rivets will be three diameters, as sbove stated.
There must, it will be seen, be a diminution of the effective
strength of the plates in thus riveting them together, equal
1o the amount of metal punched or drilled out, which is one
third. This diminution in the strength must be carefully
considered, and preoautions taken to lessen it as much ns
possible, either by increasing the number of shears to which
a joint is liable, or by drilling the holes. Thus, a double
shear rivet is considerad twice as strong asa single shearone;
and to make the joints equally strong the single shear joint
should have twice as many rivets as the other. Fig. 1 shows

s double shear rivet, and Fig. 2a single one. When plates
are in tension, the aggregate shearing area of the rivets on
each side of the line of joint, multiplisd by the safe strain
to shearing per inch, should equal the total working strain
on the plates. In some joints, as in girder plates, the col-
lective shearing area of the rivets should be nearly equal to
the effective plate area. In practice, the rivet ares is made
about J; greater, to compensate for any inequality in the
strain. “'In steel plating,” observes Mr. Bindon Stoney, ““ the
rivet area of the rivets in steel should be one third greater
than the nett ares of the plates, but the heads] of steel
rivets are very apt to fly.” Mr, Hodgkinson deduced from
experiments that the ‘““strength of plates, however rivetod
together with one row of rivets, was reduced to about one half
the tensile strength of the plates themselves ; and if the rivots
were somewhat increased in number and disposed alternately
in two rows, the strength was increased from one half to
two thirds or three fourths st the utmost. For the relative
strengths the following may be taken:

Strength of an unpunched plate,100; strength of adouble
riveted joint, 60: strength of single.riveted joint, 50. Punch.
ing, it would appear, reduces the tensile streng.h of iron to
a greater degreo than the eatire area of metal punched out.
It has been stated that drilled plates are 15 per cent stronger
thaa punshed ones. The preceding remarks apply to girder
and boiler riveting. We give here the rules adopted by
boiler makors, For plates loss than § Inch thick, the diame-
tor of rivet equals twice the thickness of the plate. For
plates more than § inch thick, the diamoter of rivet equals
oncs and a half the thickness. The pitch of single joints
oquals 2§ to 8 dismetors, and that for double joints equals
8% o 4 diameters, The lap for single joiuts equa's
2 dinmeters, and that for double joints 0 diameters, of
the rivet. Whils in bollers the distance between the
holes snd edge of plate is 1 diamster, in glrders it is seldom
less than 14 times diameter of rivet, and the pitch varics
from 2§ to § or 7 inches. Bome jolots, as In girder work
bave covers or plates riveted on one or both sides: these
covers should equal In strength the plates. SeoFig. 8, which
shiows an economical arrangement of tonsion joint. Another
resistance must bo poticed, which tends to increase that of
the riveting, namely,that due to the contraction of the rivets
when eooling. This frictional resistance does not, howover,
when added 10 the river's resistance, quite equal that of the
plates, though much stress is placed upon it by enginosrs.

Various Ingenlous devices have boen proposed to obtaln a
uniform strength both in the plates and jointa. Oval rivets

* Testlag by ‘ﬂ’mﬂ ha, Bowavar, rathor nasardous

Scientific Qmerican.

the holes by putting the parrowest part of the rivet in line
with the joint,the longest diameter being placed in the other
direction. Thus a § inch round rivet may, as far s its
strength goes, be transformed into an oval one of the same
area of gection and strength ; but the hole being reduced in
the direction of the joint or weak line of the plate, greater
advantage would result,becaase the plate could be made so
much stronger. Oval holes may as oasily bo drilled as round
ones, and it Is not improbable this mode of riveting will su-
persede the ordinary kind for boilers before long.

Sir W. Fairbairn proposed rolling the plates with thicker
odges along the rivet holes 80 as to approximate the strongth
of both; this, too, I8 a fonsible suggestion, Another equally
good plan is to arrange the plates and joints dingonally,the
joints being at anangle of 45° with the axis of bollor, By
this plan the strength of the boiler is ingrensed considerably,
according to Mr. W. R, Browne, in the ratlo of four to five.
In good boilers the joints that have to resist the groatest
strain, the circumforentinl, are double.riveted, while those
subject to longitudinal strain are single-rivetod. Even this
precaution, however, does not maxe the joints so strong ns
The plates by a ratio of one fifth,
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The White Streak in Silk.
Jo the Editor of the Scientific American;

I am aware that manufacturers have been more or less
troubled with the appearance of a white streak on machine
twist, and that dyeing by the ordinary process for silk would
not color it, It is alleged that it may arise from not thor-
oughly washing the material from soap; or it may arise from
dead wood, or from adulteration, or from a parasite or fun-
gus. That it is not soap, every dyer knows., That it is not
o parasite or fungus is evident, because an ordinary thread
of twist contains sbout 15 threads as reeled, and each thread
sbout § as spun by the worm, so that the aggregate is 75
threads. Were it a parasite or fungus, it would be a spot
only on 1 thread of the 75, and the other 74 threads would
wrap round it, and it would be lost to view. No silk made
on mills where tho spindles are ran with leather belts and
the gilk 1s taken up on shaft bobbins, and is not stretched
on the stretchers now in use, ever developed the so-called
white streak,

That it is a vegetable substance is shown by the fact that
the process for dyeing cotton, flax, or woody fibers colors it;
but the process for silk, wool, feathers, or other animal sub.
stances will not color it.

The friction rolls on spinning mills are continually wear-
ing, by friction with the silk. The bands are whipped and
worn, at the knots, into fine threads flying around the spin
dle; the wood rolls of the stretcher are constantly wet and
softened, and are subject to friction, giving off fine particles.
All these latter are taken up more or less by the thread ; and
it is from this source the trouble must be looked for,

I would like to confirm the statement that it is found on
raw silk by boiling and dyeing; then if thestreak remains, I
will admit that there is something in the theories of adultera-
tion, parasite, or fungus. Lewis Leen
Mansfield Center, Conn.

*
A Remedy for Potato Blight,
To the Editor of the Scientific American;

Having read a communication from Mr, Lyman Reed, of
Boston, some months since, concerning the cause of the po.
tato rot, and referring the process to the action of microscopic
parasites attacking the tubers, I devoted some spare hours to
the verification of his view, which, with some modifications,
I am compelled to indorse. My investigations have been
conducted with an instroment magnifying 800 diameters
(640,000 times), assisted by a dissecting microscope giving 50
diameters, for the preparation of sections and the isolation
of specimens. My method has been to procure specimens of
the different varieties, and, baving carefully cleansed them,
to subject them to gentle heat for 00 hours or more, then to
submit them to a careful vxamination. The ova of the in-
socts seem to occupy the interlor layer of the euticle of the
tubors, and pass rapidly into laryal state under the proper
thermal condition, I have no doubt that they commence
that histolytic process that ends in the destroction of the
tuber; but I doubt whother there Is any genstio connection
betwoen the fungl developed on the stalks In the eourso of
tho degeneration, and the larvm, in which the degeneration
primarily starts, The fungl are very likely Independent
structures resulting from the deposition of spores from the
atmosphere, on vegetable tissuo alroady in the course of dis.
solutlon from other causes. Indeed, [ may say that from ae-
tual examination Iam assured that such is the case, and
that, as a general rule, vegotable tissues develop microscopic
fungi 1a the process of breaking down, whore simllar spores
deposited on healthy tissue would romain undeveloped.

I have made drawings of the Jarvio mentioned by Mr. Reed,
ia their various stages, and, what is more important, have
tostoed them with various re-agents. Tested with weak solu.
tion of sulpharic seid, they become very active for a fow
minutes, then fall into a torpid state, but finally recover,
Sabstantially the same effect is produced by alevhol, Ordi.
oary whale oll attacks them virulently in the larval state
but not o viralently in the less doveoloped stages, Korowm‘-
oll is stil] more fatal to them in the larval state; but unless
& consldorable quantity Is absorbed they gradaslly recover
und the younger the larvm the less readily they )l.nld to thé
action of kerosene. In some oxperiments prosocuted last

h". been suggested, in which a greater n 1 loft between | summer on what are generally known as apple tree worms,
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he same rule held good. Sperm oll and kerosene ware both
destructive to the fully developed Jarve, but very inefficient
when applied to the undeveloped ova, After thoroughly
testing the potato larvie in their various steges, with soly.
tions of nitrie, muriatic, sulphuric, and oxalic acids, then
with alcohol, sperm oil, and kerosene, and with various alks.
lies, and finally with jodine tincture, I was forced to the
conclusion that the remedy was not 1o be sought in this dj.
rection, and tried a combination of one part of carbolic acid 1o
thirty parts of common whale oil, with unerringly destruc.
tive resnlts, both as respects the larvee and the ova,

If you will permit me, on a subject of such importance,
through your universally read journal, I will take the liber.
ty of announcing that a bland solution of carbolic acid in
common whale oil or kerosene Is the scientific remedy for
the rot. The best way to use it would, I think, be to dip
the potato, just before planting, in the solution, which ig
very inexpensive and very easily obtained. I may add that
my experiments convince me that carbolic acid in this bland
solution In no way impairs the germinal activity of the
tuber; but, by way of certainty, lot me recommend your far.
mor roaders to first try the experiment on o few hills thiy
gpring, and, if successful, to adopt it as a remedy for the
blight.

I will, should you signify that it would be agreeable to
you, be glad to give you full detalls of my investigations,
accompanied with drawings of the insects in different stages,
and descriptions of structure and manner of development
from the egg, of which I have copious notes: according al.
ways to Mr, Reed the full Lonor of first discovery.

New York oity, FrAax018 GERRY FAIRFIELD,

The Flow of Water In the Suction Pipes of Pumps,
To the Editor of the Beientific American:

In reply to your many correspondents w 10 ask about (and
are pleased to commend) my recent article (in ** Practical
Mechanism”) on the subject of pump suction pipes, I would
say that the result of my experience has been that, by allow-
ing the flow of water through suction pipes to be 300 instead
of 500 feet per minute, the following increase in the ratio of
efficiency of the pump is attainable, and carefully conducted
tests show it to be correct : Under a 27 feet 1ift, 15 per cent;
under a 156 feet lift, 7 per cent; under a 5 feet lift, 2 per
cent,

I account for this increase of efficiency as follows: Bince
the area of a circle increases as the square of the diameter,
the friction of the water is, proportionally to its volume, less
in the larger pipe. Tbe check given to the upward move-
ment of the water (in the suction pipe) by the pump piston
(when it reverses its motion at the end of the stroke, and be-
fore the suction valve has had time to close) is experienced
to a less degree upon the larger than upon the smaller body
ol water contained in the suction pipe. The larger suction
pipe holds a proportionally larger supply of water close to
the pump barrel, and serves in the same way as does a steam
chest to a steam engine, to increase the volume of the sup.
ply. The increased efficiency, due to the application of an
air chamber to the suction side of a pump, is in part, if not
wholly, due to the same principle. The presence of air in
communication with the suction pipe is neither desirable nor
obtainable in a continuously working pump, because the wa-
ter in time absorbs all the air, and fills the chamber which
contains it. That vessel may therefore be more correctly
termed a supply reservoir. In the experiments referred to
above, there was one bend or elbow in the suction pipe im.
mediately outside the pump barrel, and the water was re-
ceived into a reservoir in the pump and directly beneath the
suction valves, which were of rubber and of the kind known
as griddle valves, They were as large In area as the barrel
of the pump; the reservoir referred to was about two thirds
as large In cubical contents as the pump barrel, and (as a
consequence) but very little difference in the ratio of the effi-
ciency of the pump was observable, whether the suction
pipe was supplied with an air chamber or not, excepting at
the 27 fect ift test, at which the application of the air cham-
ber incressed the efficiency about 8 per cent. The number
and radius of the bends in a suction pipe affect the efficiency
of the supply of water to a serious degree, as the greater
their number, and the less the radins of ench bend, the larger
should be the arca of tho suction pipe, These conditions are,
however, so variable that but lttle would be added to our
present knowledge upon the sabject by making tests, unless
under a multiplicity of those eonditions.

I stated, in the article on pumps, that ““all pumps ihrow
less water than their capacity, the deficloncy ranging from
20 to 40 per cont, nocording to tho quality of the pump
This loss arises from the lift and fall of the valves, from
insccuracy of fit or leakage, and in many cases from there
being 100 much space between the valves and piston or
plunger.” To this lstter remark, I would now add that, in
cases whore the defect referred to exis's, I have increased the
elficiency of the pump as wuch as 25 per cent by simply
filling in the vacant space with lead, first boring a few Loles
in the metal for the molten lead to run in, so as to prevent
the lead from moving when cold. It is of vital necessity to
keep the space botween the pump plunger or piston and the
valves as small us possible, filling in all corners and allowlng
only room sufliclent to allow the latter to open to the neces-
sary distance, JosuuA RoOSE.

270 West 19th street, Now York clty. ,
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SAwDUsT, mixed with any resinous substance,cut in small -
cakos and dried, makes good fire lighters, and saves kindling -

wood,
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HAND TURNING,~—FORGING DRILLS,

Here it will be as well to give instractions s to how to
forge the drill. Firat heat the steel wire slowly, otherwise
the extreme point will become heated bofore the rest of the
drill ; and bear in mind that the steel wust not be wade Lot
enough to scale, that is to say, it may be made to o bright
red but not fn any case to a yellow heat, for at that heat it
will become what is called burnt, by which the virtue of
the steel will be destroyed, and it will fall to pleces whon
struck by the hammer. But there s a stago of overhoating
in which the steel, while not sufliciently burnt to canse it to
crumbleia forging, will yot be sufliciently deteriorated to
nearly destroy its value as a outting tool, and the only way
t) avoid this evil is to heat (he steel slowly and evenly to &
bright red.

In forging tho steel down to the required size, hammer it
square, that is, forgo it into a square bar to prevent it from
becoming hammered hollow, or splitting, ns it is almost sure
to do if hammerod sll over its circumlerence; and take oare
at first to forgo the point least, 50 as to leave a body of metal
thero which will tend to provent the steel from splitting,
By following thess directions, the shape of the drill, when
forged down to the requaired sizo and ready to be rounded up
and finished, will be as shown in Fig, 02,

g, 62
W
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The corners of the square part, from A to B, may then be
hammered down, makiog the stem round ; and the bulbous
end, C, may then be forged to the required finished size. A
side view of such a drill is shown in Fig. 61,and Fig. 63 pre-
sents an edge view,

HARDENING AND TEMPERING.

Our next duty is to harden and temper the cutting end of
the drill. Steel is said to be hardened when it is as hard as
it is practicable to make it, and to be tempered when, after
having been hardened, it is subjected to a less degree of
heat, which partly but not altogether destroys or removes
the hardness. The degree to which this tempering is per.
forawed, or in other words the degree of the temper, is made
perceptible and estimated as follows: By heating a plece of
stoel to a red heat (notso hot as to cause it to scale),and then
plunging it into cold water and allowing it to remain there
until it is cold, it will be harlened right out, asi; is termed,
that is,it will be made hard to the greatest practicable degree.
1f it is then slowly reheated, its outer surface will, as the
temperature increases, assume various shades of color, com:
mencing with o very light straw color, which deepens suc-
ocessively to a deep yellow, red, brown, purple, blue, and
green, which latter fades nway as the gteel becomes heated
to redness again, when the effects of the first hardening will
have been entirely removed. It becomes apparent, then,that
the colors which appear upon the surface of the steel denote
the degree to which the tempering or resoftening operation
has taken place. Having then by practice ascertained the
eslor which denotes the particulamdegreo of hardness requi-
slito for any specified tool, we are enabled to always temper
it to that degree,suffielently near for all practical purposes.
It is undonbtedly true that, if the conditions of tempering
which will be laid doswn in all our instructions are (for want
of safficient experience in tho operator) varled, the colors
will not present,t> positive exactitude, the precise degroo of
temper ; the difference being that, if the color forms very
rapidly, the tool may be left of a lighter color; and that if
the colors form very slowly,the tool may be left of a slightly
deeper Lue. The difference in temper, however, as com-
pared to the color, will in no case be sufficient to be peseepti-
ble in ordinary tool practice, and need not, save under oir.
cumstunces requiring great minutencss in the degree of tem.
per, be paid any attention 1o,

When a tool (such as a drill) requires to bo tempored at
and near the cutting edge only,and it 1g desirablo to leave the
other pa tor parts soft, the tempering in performed by heat-
ing the stesl for some little distanco back from the cutting

edge, aod then immersing tho cutting odge and about one
half of the restof thestsel, which is hented tons high n dogreo
u8 a red heat, in the water antil i+ is cold ; then withdraw
the tonl and brighten the surfuce which has boen immorsed
by rubbing it with a piece of soft stone (such as u ploco of
worn-out grinistone) or a plece of coarse emory oloth, the
object of brightening \he surface being to causs the colors
tashow thomselves distinetly to indicate the stats of the stecl,
The instant this operation has been performed, the brightaned
surface should be lightly bruslied by switching the finger
rapidly ovor it; for unless this is done, 1he colors appearing
will be false colors,as w1l be found by neglecting this Intter
operation, in which case the steel after quenching will be of
one color: and if then wiped, will appear of o differont hue, A
plece of waste or other material may of course bo asod in
place of the hand, The heat of that part of the tool which
lins not been immersed will become imparted to that part
which was hardenad, and, by the despening of the colors, do.
note the point of time at which it 1s necessary to again lm-
marso tho tpo) and guonoh it altogethercold.

Tho operation of the first dipping requires some little
Judgment and eare; for if the tool is dipped o cortain dis-
tance and held in that position without belng moved til! the
end dipped ls cold, and the temperiog process is proceeded
with, the colors from yellow to green will appear in n nar-
row band,und it will be fmpossiblo to directly perceive when
the cutting odgo 18 atthe exact shade of color required ; then
sgain, the breadth of metal of any one degree of color will
be sommall that once grinding the tool will remove it and
give us n cutting edge having o difterent depree of
temper or of hurdoess, The first dipping should be performed
thua:  Lower the tool vertieally fnto the waterto about one
third of the distance to which it is red hot, hold it still for
about sutliciont time to cool the end Immersed, then sudden-
ly plunge it another third of the distance to which it is heated
rod, and withdraw it bofore it has had thme to become more
than half cooled, By this means the body of metal between
the catting edge and the part behind, which is still red Lot,
will be sufficiently long to cause tho varintion in the tem-
peraturs of the tool end to be extended in a hroad band, so
that the baud of yellow will extend gomo little distance be.
fore it despens Into o red ; heveo it will bo easy to ascertain
when the precise degreo of colorand of tomper is obtained,
whon the tool may be entirely quenched, A further advan
tago to the credit of this plan of dipping is that the required
degroe of hardness will vary but very little in consequence
of grinding the tool; and If the operation is carefully per-
formed,the tool can be 8o tempered that,by the time the tool
has lost the required degree of temper from being ground
baek, it will also require reforging or reforming.

The distance a tool requires to be heated and dipped at the
firat dipping, and the distance to which the transient dip-
ping should be performed, vary so much wizh thesubstance
of the metal that a definito ideq can only be obtained by an

illustration, ns shown in Fig. 64, A, B, C, ete., representing
pleces of steel,either round or square,the line marked 1 being
the distance to which the steel is made red hot, the line 2
(in each case) representing the distance to which the firet
dipping should be made, and the line 8 representing the dis-
tance to which the sudden and transient plunging should
be performed.

Having tempered our drill according to these rules, to a
dark purple, our next operation is to grind it. The flat
sidesof tho eutting end should be ground on that side of the
stone on which the latter is running from you,the faces being
ground to n gradual level, of which the extreme point is the
thinnest part. The thinner the point is, the more easily the
drill will enter tho metal, and, but for the liability of its
breaking, it might be ground almost to a sharp edge, The
correct thickness cannot be determined because it increases
with the size of the drill; but a very hittle practice will en-
able the artisan to estimale it for any slze of drill.

Tho angle of one cutting edge to the other varies with the
kind of work upon which the drill is to be used, the rule
belng that, for ordinary worlk, n right angle will suffice ; but
for drilling sheet motal a more acute angle should be em-
ployed, so that tho drill will emerge from the work gradu.
ally : otherwise, when, by reason of the point having emerged,
the drill is released from the pressire necessary to force it
Into the metsl, the remainder of the cutting edge will enter
tho metal very roadily, and, taking an oxcessive cut, will
twikt or bronk the drill,  For this veason the drill should be
fod o Its cut very slowly after its point hes come through,
Ciro must bo taken to grind the drill so that the point is In
the ox et contor of the dlameter, otherwise the drill will
boro o hole largor o dlametor than ftsolf; and the angle of
the outting edge should be equal on each side of the point,
or olse one cutting edge only will perform any duty. The
anglos should be ground with the grindstone running towards
you, the flat side of the drill being rosted upon the griod.
;«t mo rest,  When the drill is placod o the lathe ready for
operation, ik may cnplly bo mado to run true by tapping it
lghtly with n hammer,

Small drills may be run very fast in the lathe, which will
causoe them to cut froely, and to drill the hole straight; if,
however, the motal to be drilled is unusually hard, the
spood must be reduced.

SQUARING TS EXDS OF THE WORK.

The work being centerdrilled, it must be placed in the
Iathe, with a driving dog on ono end, the back contur being

gorowod up only just so tight that the work way bo woved

e

e —— ———
by the fingers, and yet it must have o firm bearing against
the lathe conters, The hand rest should then be placed os
close to the work as possible without toucking it, when the
ends of the work must Le trued up. The object of first tru-
Ing the ends s to prevent the centers In the work from wear-
ing on one side more than the otber, as they would do if one
side of the end face of the work was, st either end, higher
than the other. The operation s called ** gquaring the ends”
nnd is performed with a side tool, of which there are two
kinds, both being made of three.cornered (or three-square,
as it is generally termed) steel, the only point of difference
being in the menner of grinding them. A worn-out saw file is
an excellent thing to make a side tool of, becauge the teeth
grip therest and prevent the tool from slipping. It fs not
necessary to goften the file at all, but(for either kind) merely
to grind it a8 shown in Figs, 65 and 60, A being in each caso

/-'7}/ 65

SIOE VIEW

the cutting edge. The tool shown in Fig. 65 has two cut-
ting edges, oneof which rests upon the hand rest while the
other is cutting, which does not in any woy damage the
edge but causes the tool to hold very firmly to the rest, and
bence to turn very true. It possesses the further adven-
tages that it cuts very freely, and that its point can, by rea-

1"1/‘[/, 46, BACK ViEW
---------- — >
y SIDE VIEW %

son of its thinness, approach much nearer to the center of
the work without coming into contact with the lathe center.
Except for heavy work, it is by far the best tool in every re-
spect, nor would the other have been presented at all, save
that itis very largely employed when it is required 1o per-
form heavy dcty. Both of these tools are slightly rounded
in the length of their cutting edges, and are kept sharpened
from the end about half an inch back.

If their cutting edges are smoothed by the application of
an oilstone, they will give a very clean and smooth polish
to the work. The restshounld beset at such a hight that the
cutting edge of the tool is slightly above the horizontal cen-
ter of the work; and the tool should beso held that its side
face stands nearly parallel with the end face of the work,
the cutting edge beiog beld slightly inclined towards the
wark, which will give to the tool edge the necessary clear-
ance. Any excess of this inclination renders the tool lisble
to turn out of true,and destroys its eutting edge very rapidly.
Having squared each end of the work, it must be taken
from the lathe, and the burr left by the turning tool around
the center filed off, when the work will be ready to counter-
sink, thatis, to bevel off the edge of the hole made by the
centerdrilling, and thus to form a recess in which the Iathe
center will fit. And here it becomes necessary to explain
one of those fine points for which the purely practical man is
apt to sneer at the theoretical workman. Nine out of ten
practical men will countersink by simply centerpunching, or
else neglect the operation altogether, and force up the back
center of the lathe and thus wear a conntersink in the work.
Thoe wear and damage caused to the lathe center is sufficient
condemnation of this system, unless it be applied to work
that requires to be reduced in size regardless of its being
either true or uniform, and this should be done in a lathe
used only for such work. Countersinking by centerpunch.
ing will answer very well for jobs that require sufficient wark
to be performed on them at each end to give them time to wear
and fit the center; and as this is nearly always the case,this
system is considered sufflcient for all practical purposes. It is,
however, nechanically incorrect, because (even snpposing the
artisan to be able to grind the centerpunch true so far ss
roundness is concerned,and true in its bevel with relation to
the bevel of the lathe center), unless he holds the center-
punch so that the center line of its length is dead true with
the center line of the work,the countersinking will be deeper
on one side of the work than on the other, and hence will
throw the work out of true. It will, however, right itself
after running o little timo in the lathe. Now it is quite
true that the amount to which the work will thus be thrown
out of true is very slight, and (ns stated) soon rights itself;
but even when the end of the work running on the still or
dead center hag worn itself true, it must be turned end for
ond in the lathe before the other end will become true, Then,
agaln, when there are many pieces of work to csuntersink,
that operation may be as quickly performed by means of the
gquare conter as with tYeo centerpunch, while the square cen-
ter will ent true and uniform, The only possible claim that
countersinking by centerpunching can possess is the saving
of the time required to place the square center in the lathe;
for after it is once placed there, the operation may bo as
quickly performed in the ono caso as 1o the other.

Countersinking by the square center is performed by mak-
ing tho square center tho running center of the lathe, and
by feeding the work up to it by the back lathe center, s do-
seribed in the lnstruotions upon centerdrilling.
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MOVABLE FRONTS FOR BUILDINGS,

W illustrate herewith n mothod of throwing open, if need
Dbe, the entire front of an apartment, which, in view of the
Ing warm weather, is quite timely, since it is sppli-
enble to a number of cuses readily suggested. Our artist has
ted the device applied to a butcher's store, to which
it is especially suited, inasmuch as it allows of doors and
windows being slid completely out of sight, leaving nothing
bat the pillars or other necessary supports of the building
above, and so affording thorongh ventilation, broad access,
and every opportunity of displaying stock. It might also be
arranged in the edifices used ns summer
concert gardens, so as to leave, on warm
nights, merely the roof and its sustaining
posts: or in country houses, which thus
could be opened so us to allow of the tho-
rough circulation of the air. The addi-
tional advantage is also presented of doors,
framework, and windows being put alto.
gether ont of the way, and protected from
danger of breakage, while, at the same
time, always remaining ready for prompt
return to their places,

In Fig. 1 the door and fan light are
shown in their usual iocations, Both, how-
ever, are hung in framework, which tra.
verses guide rails, which extend up and
down toward the story above and into the
basement or cellar. The frames are sus-
pended by cords which pass over pulleys
into the hollow side pillars, and which sus-
tain counterweights, by which the balan-
cing of the frames and their contents is ef-
fected. Thus arranged, the door, as shown
in Fig. 2, may be pushed downward into
the cellar, whilethe fan light may be raised

O and L, on ingide and ontside of the cocentric ring, I, nre

the snme, Bolted to casing, A, and covering, D, is an outer
case, I, In a soeket in which the shaft end abuts, Holes, G,
through portion, D, allow the water to fill the space between
D and F, thus balancing the movable portion by equalizing
the pressure on both of its sides,

Reforring next to Fig, 1, it will be observed that the pis
ton ring, l-}: is held in the sliding abutment, H. A perspec-
tive view of the latter is given in Fig, 8, from which it will
be readily understood that the movable tumblers adjust

thomselves to the eccentric ring, ns the revolution of the

into the wall of the upper story. When
the door frame is down, a foot plate islaid
upon the sill, over the opening, so that the
Intter is covered and concealed. The foot

plate is algo similarly located when the
frawe is up, in order to prevent the same
being lowered when the doors are shut, ex-
cept by first removing the plate.

The doors and fan light are hung and
may be used in the ordinary manner, and
the arrangement of the device for windows
or portions of the wooden wall of a light
building is precisely gimilar. If desired,
the weights may be omitted, and the raising
and lowering effected by suitable gearing,
Also any desired locking devices may be
added for holding the frames in either po-
sition.

The invention was patented January 26,
1875, to Mr. John Murphy, of Fond du
Lac, Wis., who may be addressed for further particulars.

IMPROVED ROTARY PUMP.

In the snnexed illustrations we present sectional views of
& new rotary pump, in the construction of which there are
several novel features which will render it of especial inte-
rest to the mechsnieal reader. Of these perhaps the one
most prominent is that of the entire capacity of the pump
eylinder being utilizable, instead of merely the annular por-
tion without the eccentric ring, as is commonly the case.

Both compartments, exterior to and interior of the ring, are
filled and emptied at every re-
volution, and this whether the
speed be fast or slow, as it
will be seen, further on, that
the motion, and consequently
the operation, of the machine
is essentially positive. Stuf.
firig boxes are avoided by ren.
dering the spparatus self-pack-
ing, and by suitable construc-
tion the working parts are

Fal

MURPHY'S MOVABLE FRONTS FOR BUILDINGS.

same jmparts to the abutment a to-and-fro motion on its
seat. The water enters at the port, I, and, as the piston ring
rotates, is forced before and between the same and the casing,
around to the upper portion of the latter, and finally out of
the port, J. As the piston ring rotates, it soon forms a space
between its inner peripheryand the fixed ring, B, into which
the water from port, I, freely enters, filliog the interior of
the piston, finally to be forced out by compression between
said piston and the fixed ring. In Fig.1, it will be seen that
the port, I, is half open to the space outside of the piston
ring, and at the same time is also opening into the inside

bslanced, equalizing the press-
ure on all portions. It is
olaimed further that the pump
delivers a steady stream, for-
cing the same, without leakage,
w aoy desired hight, and thiyg
without necessitating the ma-
chine s being driven at the high
velocity pecaliar to many rota-
ry pumps. The volume of wa-
ter discharged under all condi.
tions is stated to be exnctly
proportionste to the powerand
speed applied.

In'Fig. 1 is shown a vertical
longitudinal, and In Fig. 2 a
trausverse, soction. Inthe lat.
ter illustration, A is & portion of the casing, on the interlor of
which is east the ring, B, the depth of which is greater than
the outer portton of casing. The other side of the cylinder
is‘formed by the disk, D, Fig. 2, to which the shaft is rigid-
1y tv..uhod. To D is attached eccentrically a ring, E, some
portion of which is slways in contact with thewasing, A, und
also with the ring, B, at » point exactly opposite,” so that
the ring {s really the plston of she pump, since the whols
disk, D, is rotated by the shaft. - The equalization of strosm
is effected by the center ring, B, bsing deeper than the out-
side casing, A, 60 that the cuble contents of annular spaces,

(BAGLEY & SEWALL'S ROTARY PUMP,

spaco, The shaft, as shown in Pig, 2, abuts In a mocket
within which its extremity comes in contnct with a set serew,
by means of which the bearing against the casing at K is
brought up to compensate for wear, At this bearing, it is
claimed. all leakage is prevented Ly a circular groove in the
seat, wlilch groove, by a chsunel, communicates with the
suetion port. Any escapo is thus drawn into the last men-
tioned orifice,

Amoug the other sdvantages claimed may be noted sim.

plicity, ready accessibility of parts without nooceasitating
breaking connection with any of the pipes, and interchange.

4

ability of the various portions, The pump I8 further stated
to be especially useful for thick liguids, and to be adapted
to brewing, tanning, wrecking, and a Inrge number of other
purposes. The wear, we are informed, is very slight ; and ax
it takes place on the surfaces in such a manner that abrasion:
from one compensates for the same on another, the parts al.
ways maintain their relative positions.

Patented October 6, 1874, to L. D. Green. For further
particulars address the manufacturers, Messrs, Bagley &
Sewall, Watertown, N. Y.

Steam ns a Fire Extinguisher,

An interesting experiment with Sander.
son and Proctor’s patent fire extinguisher
was recently made in Lower Aspley Old
Mill, Huddersfield. The apparatus depends
for its effectiveness on the efficiency of steam
ns a medium for extinguishing fire; and al-
though this is nsed in many mills, there are
some people who doubt its suitability for
this purpose. Therefore both points came
to the test in the trial. The self-acting ar-
rangement consists of a nomber of ther
mometers, which serve as contact makers in
an electric circuit, and the apparatus pro.
per, which turns on the steam valve by re
leasing a pin on the wheel, and permitting
the weight attached to the same to turn jt
round. Contact can be made at any given
temperatare, the fire simply raising the mer-
cury in the thermometer to the desired point
Lower Aspley Old Mill, which has been used
in the woolen trade, is at present empty,
and in a condition bhighly faverable to be
burned down from the quantity of oil,
grease, and dust deposited on the floors,
walls, pillars, and elsewhere. A quantity
of firewood and shavings had been placed
on the floor of the bottom room, which mea-
sures 75 feet x22 feetx 14 feet high. The
fire was lit exactly at half past three, pro
ducing immediately a large body of flame,
and not quite a minute elapsed before the
apparatus turned on the steam. For the
next two minutes the fire continued to burn
unchecked, but then it became less, and in
another two minutes no more flame counld
be seen. When the steam, which was 40 1bs.
in the boiler, had been going into the room
{or fifteen minutes, it was turned off and the
door opened ; but a well known erackling in-
side told that the fire was burning up again.
s0 the door was closed, and steam turned on
for twenty minutes longer; this was quite
sufficient to remove every trace of fire, and,
after the room had been sired for about half
an hour, the whole of the interior was perfectly dry, and
no trace of moisture could be detected, a circumstance which
may be easily explained, and one of great importance to ma-
chinery in rooms where steam has been used as an extin-
guisher. When we say moisture, we exclude one or two
pOOlS of water in a low part of the floor. An artificial wood-
en floor upon which the fire had been placed was very slight-
ly charred in one place, and the quantity of firewood burned
was very small. The trial was so far a success, both as re-
gards the apparatus and the agency of steam as an extin-
guisher.— Engineer.

—_—— - ——————
Sulphur as a Fire Extin-
gulsher,

Les Mondes suggests that
brimstone should be carried on
board every ship for use in case
of fire. Half a hundredweight
(30 kilos.) of brimstone would
be sufficient to abstract the
whole of the oxygen from 3,551
cubic feet of air, thus render-
ing it unfitted to support com-
bustion. In a closed space,
like a ship’s hold, the sulphur-
ous gas produced by the burn-
ing of the brimstone would
penetrate where water from the
decks could not be brought to
bear, and the density of the gas
would prevent s rising or
spreading if care were taken to
close the hatches carefully with
wet sails, ete. It is suggested
that the brimstone should be
made up in the form of large
matches, the ends of which
could be passed through scut:
tles prepared for them in the
decks or bulkheadsin ease of need. It is asserted that $4 or 85
worth of brimstone would be sufficient to stifle and annihilate
all traces of combustion in an air space of 85,000 cubic feet

Noew Froporty of Glycerin.

R. Godeflroy, on examining a chemically pure glyceris,
found thut when heated to 802* Fah. it took fire, and burgt
with a' steady, bluo, non-luminons flame, without diffusing
any odor or léaving a residue, - Theglycerin had the specific
gravity 1-2009. This property enables glycerin of lower

specifio gravity to be burnt by means of a lamp wick.
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< GROWING ORCHIDS,

-The orchids are among the most recent popular claimants
for the attention of the florist and the amateur, and there
are some varieties which can be raised with very little
trouble and expense, as a large proportion of the entire class

equire but a moderate degreo of heat. The species are very
numerons, and are found all over the world, this country
being, however, but sparingly represented among them, The
best known of the American kinds is probably the showy
orohid (orohis spectabilis, of Linnmus); this is found from
Now Englund to Kentucky, and beautifies the wooded hills
in the month of May. The large, round-leaved orchid (pla-
tanthora orbicwlata) spreads its foliage on the ground, and
the white orchis (p. dilatata) bears a wand-like spike
of whitish flowers. Both these kinds are common
in our Northern States, Perhaps, however, the most
beautiful of our native sorts is the great purple orchis
(p. peramana, Gray), with its Inrge, showy flowers. It
grows freely in moist spots in the West and South.

As a rule, all orchids require plenty of moisture,
and the beautitul English specimen shown in our en-
graving is elevated in a bed surrounded by spars of
wood, serving to keep the roots well supplied with
air, and to surround them in a water-bearing mass of
moss or other vehicle,

e
New Form of Concrete Foundations.

At Glusgow harbor, the foundations for a 60 tun
crane have been put down on a new principle by Mr.
Deas, engineer to the Glasgow Harbor and Clyde Na.
vigation.

The quay wall itself is carried on triple groups of
12 feet cylinders. The crane seat rests on twelve con-
crete cylinders, 2 feet 4 inches thick and 12 feet exter-
nal diameter, in three rows of four each. The four
front cylinders were made in pairs, and the middle and
the back rows singly, the last two rows being joined
together by tongues of brickwork. The cylinders
were made in wooden frames, in rings about 80 inches
deep. They are composed of « mixture of five of
gravel to one of Portland cement, and were ready to
lift and set in position after being made about three
woeks.

_ The eylinders sit each on a cast iron shoe, on which,
after being set in the trench, brickwork in cement was
built to a hight of 5 feet. On the top of this the con-
crete rings were placed, and jointed together with
strong Portland cement mortar. The bottom of the
trench in which the shoes were placed close together

was about 3 feet above low water level, After the over with the substance is prevented from spoiling for i1
building of the cylinders on the shoes was completed, weeks, To prepare for u&;‘.the meat ismerely washed q
they were sunk, by means of Milroy’s patent excava- to disengage the acid, as the savorof the latter is very ‘;;
torsy. until the bottom of the shoes ym:,hod the depth THE CATTLEYA TRIANIZE slight and by no means dissgreeable. This is a re. i
of 32 feet below low water level, or about 52 feet below |1-10 m.n. The latter only receive what might be called a|markably valusble property, and one which will doubtless r
quay level, about 100 tuns of cast iron rings, of the same | superficial magnetic coating, the thickness of which it is not | find profitable utilization in transporting beef from Texas ;
shape as the concrete rings, being required to force each cy- | possible to augment by increasing the intensity of the cur- | tothe Northern States, or from Australia and South America \
linder down. The cylinders were then cleaned out by the ex- [ rent. Butif thedepth of the magnetization diminishes along | to Europe.

cavators to thelevel of the bottoms of the shoes, and filled | with the magnetic conductibility, the intensity of the mag-| Dr. Thiersch, of Leipsic, hasinvestigated the uses of sali. )
with Portland cement concrete, the lower 9 feet of the front | netism increnses, It follows that the quantity of magnetism | cylic acid as applied to surgical dressings. When placed R

cylinders being composed of five of gravel to one of cement,
all the other concrete used in filling being nine to one. The
dinmond spaces between the cylinders were also cleaned out
to the same level, and filled to the top of their cylinders with
concrete, five to one,

THE BOLANUM CRINITUM.

This is one of the handsomest of all the plants known
ns sub-tropical, when grown in warm
sheltered spots. According to the Re
oue Horticole, this plant was introduced
to Paris gardens in the year 1862, and
i n native of Gulans, It is, in addi.
tion to its fine size and dignified port,
a plunt of remarkable beauty, owing
to the texture of its leaves, which are
covered with a deep rich velvet of ten-
der green color, with violet veinings
sot with spines, So very remuarkable a
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pin holes. This may be done either by holding the frame
up to the light, or by resting it on the edge of a table,a lamp
being placed on the floor. Having secured the registor, pro-

ceed to print in the usual way, repeating the oporation for
each different negative,

Magnetization of Stoel,

The magnetic strata are limited to n certain thickness,
which they can never exceed. This limit varies in different
steols, It is very great in those which are soft, and dimin.
ishes as the proportion of ecarbon augments and ag the tem-
per is harder.  For certain barg which the author has stu-

died it is=0m 4; but he has specimens where it is below

is subject to two causes of inverse variation—the depth which
increases, and the intensity which lessens, as the condue-
tivity increases,—M. J. Jamin.

Everlasting Perdition,
A reward of two hundred and fifty dollars is offered in
London, for the best essay of moderate phamphlet size, ad-

vocating an address by the House of Commons to the Queen,

Usos and Properties of Salleylle Acld.

Salicylic neid is propared from the oil of wintergreen, the

Iatter obtained from the gualtheria procumbens, a trailing
plant common all over this country and widely known as
the wintergreen, tea berry, partridge berry, and deer berry,
by boiling the oll for a few minutes with a solution of caus-
tie potash: in this operation wood apirit is liberated, and on
the addition of an acid salicylic acid is precipitated. Thus
obtained, the cost of the substance has been high. Although
its oxistonce hag been familiar to chemists, through its little
or no utilization, it, in common with a very large number of
other organic compounds, has been but slightly known out-
side of the laboratories. At the present time, however,
there isa prospect of the acid coming into wide gene-
ral employment through the recent discovery, of M.
Kolbe, Profesgor of Chemistry at the Leipsic Univer-
sity, that it can be fabricated from carbolic acid,which
digcovery has been already put ia practice on & large
scale by M, Van Heyden of Dresden.

M. Kolbe has found that, while salicylic acid can be
produced from carbolic acid, it, on decomposition by
heat, regenerates the latter, and,further, it partakes,in
common with earbolic acid, of the power of killing the
inferior organisms which determine the phenomens
of fermentation and of putrefaction.

Salicylic acid is in fact a powerful antiseptic, and,
from its harmlessness and freedom frem odor and taste,
appears to be more valuable, in a considerable degree,
than carbolic ncid, Its properties are well shown in
the following brief summary of M. Kolbe's experi-
ments: Beer yeast, which, as is well known, deter-
mines the alcoholic fermentation of sugar, is totally
inert on a solution of glucose to which one one-thou-
sandth part of salicylic acid has been added. Ground
mustard, when trested with tepid water,yields a strong
piquant odor of mustard, but becomes completely odor-
less if a small portion of the acid be previously added.
The acid also hinders emulsin, or the ferment of
sweet almonds, from acting on the amygdalin and
transforming it into essence of bitter almonds.

A very small quantity of salicylic acid retards con-
siderably the spontaneous coagulation of milk. A
quart of beer containing 15°4 grains of the acid and
exposed to the air does not become sour, nor does the
least vestige of the cryptogamic vegetation peculiar
to spoiled beer show itself. Eggs plunged for one hour
in a solution of the acid, and in no manner treated
otherwise, were found perfectly fresh after three
months’ exposure to the atmosphere. Meat powdered

upon cancerous sores and ulcers in a powdered state, it hin-
ders the putrid odor and produces no inflammatory symp-
toms. Theimpregnation of tow dressings and of bandages
with the substance is found to be attended with excellent
results, though it is curious here to remark that the acid is
absorbed and afterwards found in the urine. The applica-
tion of the acid to treating contagious maladies, such as ty.

phoid and cholera, has as yet not been made the subject of
experiment ; but now that the proper.
ties of the substance have brought it
prominently before the scientific world,
there is little doubt but that the most
extended investigations into them will
shortly follow. It is already in use
in the surgical wards of Roosevelt
Hospital in this city, as a dressing for
wounds, ulcers, ete,, in the proportion
of one drachm to sixty-two and & half
fluid ounces of water,

plant deserves to be cultivated as an ........| -

indoor plant where the elimate will not s Ap‘pn:‘“‘l .::n e
v t of doors, )i 18 a new substance said

SRNE e — ; give excollont results when employed

Paporamic Photographs,

M. J. ¥, Plucker, of the Belgian
Photographic Association, contributes
to the Bulletin an ingenious method of
producing panoramic prints from two
or more negatives.  The negative must
b taken so a8 to inelude, at the edges
where the junction is to bo mado, a por-
tion of the subject in common This
portion is printed from one of the ne.
gatives upon a slip of paper, which is
divided In the center with a penknife.
The two halves are then attached to
the nogatives in such a manner as to
exactly cover the portion it is intended
10 ‘' stop out " of ench, s plece of opagque
paper, the size of the negatives used,
bolng also gummed on for the purpose
of protecting the sensitive paper, which is not covered by
the nogative. The firet negative is placed in a printing freme

BOLANUM CRINITUM,

In favor of the rovision of the services of the State Church,
80 48 to exclude the threat of Everlasting Perdition against

for preventing incrustation in boilers,
besides being useful where gelatin and
gelatin-like substances are requirel,
It was discovered by Mr. H. Gerard,
It is n oolorless and transparent mate-
rial obtalned by treating starch, fecula,
farina, and any other amylaceous sub-
stances with a caustic alkali, Hither.
to it has been found to be best made
with potato starch, treated with a ley
of caustie potash or soda, the follow.
ing being the most sultable propor.
tions, and best method of preparing
the apparatine: 15 parts potato starch
are put into 70 parts water, and kopt
in & state of suspension by stiring,
when 8 parts potash or soda ley at 26°
Baumé are to be added, and the whole
thoroughly mixed. In a few seconds the mixture suddenly
cloars, and forms o thick jelly, which 1s then beaten up vig-

d the lopger the operation ls continued the better
large enou tended to | those of Her Majesty’'s subjects who do not beliove in that [ orously, an
x “lﬁnhhod.h ::olf":o “:nb:' t:'o ::f:::i‘:u:nof. :ho line | dootrine, Essays are to be sentin before May 1st of the | the quality of s‘.‘:pwﬁu::l.’ nll'k‘:l:n ‘::.u;‘:? ul' :o{::::::
e o N 7 87 Norfolk strest, | transparent su 0o, slig ne
of junction are carefully marked with a pin point, Negative | present yoar addressed to Rov. R, SBpears, AR M
No. 2 15 then Intmduood’ and brought into register with the | Btrand London, vold of smoell, and of a stringy, glue-lke co n
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to the airit drles slowly, but without decomposing ;
| oven when heated to dryness, although it thickens and
swells, it continues as unchanged as when airdried. When
dried in thin sheets it resembles horn, but is more flexible,
‘and may be folded back upon itself without breaking. For
sizing textile goods of all kinds, siiks, woolens, cottons, ete.,
@ is sald to be admirably adapted, imparting to
them a smoothness which hitherto has been found unattain-
able. Wheu once applied to the goods nnd become dry, ap-
paratine appears to be virtoally insoluble. as three or four
washings in bot water have been found to exercise little or
no effect upon it, so that it may be used for all purposes in
which glueor gum is required. Diaphanous or coarsely
woven fabrics, when dressed with apparatine, are rendered
stiff and rigid, like a sheet of metal; and the new gum may
be used as a thickening in calico printing. It will be under-
stood that we have indicated only a fewof the uses of this
valuable substance, which, it will be seen, is comparatively
cheap. It is necessary to keep it in airtight vessels to pre-
vent it becoming dry, unless it is used up as soon as made,
for alchough it does not dry very rapidly when in bulk, itis
not easily rendered soluble whken it has once become hard.
To prevent fncrustation in steam boilers, the apparatine may
be placed in the boiler or be added to the feed water in the
tank, but the best results have, we believe, been obtained by
placing it in the boiler direct,

CAR AND CARRIAGE SPRINGS.

We continae below ourseriss of extracts from Mr. Edward
H. Knight's ““ Mechanical Dictionary,”* selecting for the pre-
sent paper s variety of interesting engravings relating to the
various typesof springs in use upon railway cars and on
ondinary vehicles.

Car springs may be classed as elliptical, ppeumatic, tor-
sional, rubber and steel, rubber, steel, and air, spiral, helical,
circular plate (plane, corrugated, and segmental), square plate,
and bow. Inthe enzravings which follow, the parts and
stroctares are so evidentthat only a short description of each
will bo given. InFig. 1, @ isa double elliptic spring, the

bearing of the end leaves of which are so shaped that, as
Fig. 1.

Cor Sprimgs,

the spring bends beneath its Joad, additional leaves recelve
a bearing npon the ovoid bars. b is sn elliptic spring, the
principal leaves of which are made of a contiouous plate
wound around. Aunxiliary plates, above and beneath, extend
the area of bearing of the boyes. ¢ representsa single plate
wound around a mandrel. Itisdesigned to be used with upper
and lower bars, as at b, or in a box, as at d. dshows an el

liptic spring in & box and a follower above, nupon which the
weight is imposed. Long bolts secare the follower. eisa
series of plates which, when under others, assume the form,
€. 'The box above has a series of steps benesth adapted to

Car-Sprimgs.

the lengths of the leaves of the springs, 8o that, as the weight
incresses, additional leaves obtain bearings in the box, A
form of predmatic spring is shown at 7, In which the welght
bears upon a box, the coutral plunger of which Lears upon

* Publisbers, J. B, Ford & Co., Xew York ciry.

Scientific Jmevican,

water, which transfers the pressure to a body of air im-

prisoned below.

In Fig. 2, g is a torslonal spring. The woight of the truck
oomes on spring rods having arws, b. The torsional pressuie
1s brought upon the rods, and by them transferred to the
asxle boxes. A isa pneumatic spring consisting simply ofa
rubber air cushion beneath the box, § is a hollow indiarub-
ber ball in a box with a polished interior. j represents o
number of rubber disks in a box beneath a follower. X isn
combination of steel elliptic springs with auxiliary rubber
blocks at the ends. [ has concavo-convex plates fitted upon

a spindie with interposed vulcanized india rubber disks.
Fig. 8.
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Car-Springs.

In Fig. 8 a cylinder of vulcanized rubber, with an interior
coil to keep it from binding sgainst the spindle, and an ex

terior spiral coll to keep it from spreading too far, is shown
at m. In n air is inclesed in a rubber tube, which is enve-
loped in a steel spiral. o has su india rubber cylinder in-
closing & spiral spring, and a bolt to limit the extent of the
npward movement of the cover. The rubber expands into
the flanged rim. p has a spiral steel spring contained in an
annular case, ¢ represents a pairof concentric spiral springs
on the respective sides of adividing eylinder. Inz there is
a combination of spiral and rubber springs, with telescopic
tubes to form walls, sisa concen‘ric arrangement of seve.
ral spiral springs cviled in alternate directions. ¢ shows a
closer coil of the same general construction bat of different
proportions. In w each set has a pair of spirals, concentri-
cally arranged, diversely coiled, and inclosed in a cylindrical
sheath. o is asteel plate folded and then bent into a spiral
form around & mandrel. 1 is a volute or helical spring, the
inner fold of which, being projected in the line of its axis, is
made to sustein the load.  is another helical spring shown
in clovation,

o Lre&prings

Fig. 4 ropresonts a varloty of ‘springs mainly constructed
of plates, yund g’ are views of 'a sot of ciroular disks of
" gracuntod diamoters, In g, the spring In o pair of snch se.’
'rlcr. 1o ¥, two pairs of the same are allled. ¢ has annular

disks arcanged lu paire and united by & rod. @ has segmen-

. [May 1, 1875,

tal plates alternating with flat plates in groups, the whole in
& box under a follower. In & the spring is composed of 5
pile of circular plates, corrogated radially and arranged rocnd
a stem. In e the plates gradually incresse in length upward
end downward from a middle dinpbragm. The besrings are
on the ends of the Jonger and outer plates. Rubber springs
are placed between the movable top and bottom plates of the
case and the spring plates. d bas several puirs of concayo.
convex radislly corrugated plates, and between the plates of
« pair is a disk of volcanized rubber. d'is a sectional view
of the same. In ¢, a box has several metal platey compressed
from opposite directions and shortened between bearings g
thoy are bent. f has square plates curved disgonally and
fastened together atthe corners, thus forming alternate pairs,
which bear upon each other at the corners and dingonally
through the centers; the bearing points of the plates are
changed by being lengthened and shortened when the spring
vibrates. g has square, rhombic, oval, or circular plates bent
bow-shaped and placed between bolsters. In A the plates
are so disposed between the bearing surfaces thst, when
the weight increases, the lond is transferred to points
nearer the mid-length, 0 as to shorten the portion of spring
involved in the suppcrt.

Numerous modifications and applications of the foregoing
examples might be shown, but the above give a sufficiently
clear idea of the various devices now in use. While on the
subject of springs, however, it will be interesting to note a
few of the appliances adapted to carriages, some of which
will be found in Fig. 5.

Fig. &.
a

At a semi-elliptical eprings are exhibited, which are hung
upon the ends of C springs attached to the axles. Ind the
nsual elliptical springs are between the bolster and axle.
Elastic swooden springs at ¢ connect the axles and also sup-
port the bed. At d seml.elliptical springs couple the axles.
At ¢ a bolster is hang upon C springs, and at J' is shown a
system of curved springs, with three points of connection to
the bed and two to the axles.

Mr. 8. B, Wells.

We notico with much regret the death of Mr. Samuel R.
Walls, a well known phrenologist and publisher of this city.
Mr. Wells was born in 1820, and was educated as a physi-
clnn ; but subsequently becoming deeply interested in phre-
nology, he devoted himeelf thereto, delivering lectures and
writing many works on the sabject, the principal of the lat-
ter ontitled the ‘‘ New Physiognomy.” He was associated
for some time with Messrs. O 8. and L. N, Fowler. Later,
however, he conducted his business alone, and with consider-
able sucecess,

Mr. Wells was a men of many sclentific at*sinments, n pro
gressive thinker, and x firn advocate of temperance and a
proper observaneo of tho laws of health. Works on these
topies, by various authors, wers froquently issued by him,
and the principles of the same strongly maintained in the
Phranological Journal, of which he was the publisher and
founder. He died on April 18th, aftor un illness of ten
days, and of an attack of pneumonia, followed by other dis-
cancs.

A veny ingenlous application of electro.metallurgy hos
recently beon brought before the notice of the Socloty of
Arts, It copsists in the application of a coat of silver, by
means of olectro-deposition, on natural loaves and flowers
By this means very dellonto ornaments are produced, sinco
the precino form:and texturo of the natural loaf is preserved
undoer tho thin silver film,

g SHERAET .

RupniNe warts. night and morning, with a molstened pieco
of mariste of ammonia, is said to cause their disappearance
without pain or s scar remulting.




Applo Gawos,
! experimented with ripo apples and obtained
from them in the followlng proportions: 8107 per cont
POF ¢ \trogen gas. Ho belioves
thetime of ripening, from
o nold gas resnlts.
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i f apread it smoothly upon a clean
f‘}g!‘. and brash it with a clean
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Becent Dmeriean and Lorelgn Patents,

Improved Mucket Mar,

Jumes 1 Plold, Tlue Raplde, Kan,~This bucket enr (s consteacted
of a cantinuous pieco of shoet metal, which s folded with a central
b, that s perforated for the ball, the side plates bolng attacked to
the bucket,

Tmproved Machine for Shearing Metal, I
John Walsh and James Dutot, Newton, Iown.~This devico {8 8o |
constructed that, by a down pressure, tho lever will exert a con- |
Muntly Increaslog force upon the jaw, and net upon the principle

s, Dy BEdward Kellogy
. Edited by his Davgh-

free ¢ W'mmmn.:qmymam.
alnut streot.

This book contalns many orlginal ideas on the subjects of tasking and cur-

roacy, and gives forth many panascess for the evils of poverty, hand work,

ABd sbort pay, We o not think It will convert any 0oe to the belief that the

laws of Nature aad of supply and demand can be scecessfully abrogated by

spocial leglslation. however specloas such law-making may be; but es the
prodaction of a sincere and very diseursive thinker, the volume demands

Ihe atteation of students of Ita subjoct, which Is dally growing in tmport

Ance to the fature of thls country.

UNITED STATES HABRDWARE AND MErAL TrALES' Dmecrony,
comprising a Complete List of the Manufaoturers, Imporsters,
‘Wholesale and Retall Doalers, Commission Merchants, ete., lo
the United States and Territories. Prico $6.00. Boston, Mass.:
Greenough, Jones, & Co,

This book 1s » most usefal complation, and appears to contala all the

information stated in [t very comprohensive ttle. The varfous trades,

fncluding agricultural Loplement tmakers, bell founders, boller makers,
cogine bullders, plumbers, and every uther branch of the metal-workiug

Dbosinois, are arranged alphabetically by Statos, Luslocss headings, towns,

snd nates, Moch labor and care bave evidenily been sseat oa the wo.k,

which appears Lo be suthontie In every partioalar,

Tux Mernio SYsTeM oF Wixiourss AND Measoxes. By J. Picker-
ing Patoam. New York city : Hurl and Houghton.

Mr, Putoamw places the advantages of the declmal or metric system be-

fore his readers with moch clearness and force; and although the two aldes

of the gquestion are very generally understood, i 1s well to keep the subjoot
before the public. 1f ever the nations adopt any ualform systew, thers Is

Uttle doubt that the French plan will be the baslsof it; and of this, even the

opponents of that system are tolerably well convinced.

WOODEN AND BRICK DUILDINGS. WITH DETAYLS, CONTAINING ONB
Hundred and Sixty Plates of Plans, Elevatons, Views, Seo-
tions, and Details of Various Structures. With Specifications,
Forms of Contract, Schedule of Prices, ete. Published Under
the Direction of A. J. Bicknell. Volume II. New York city:
A. J. Bicknell & Co., Architeotural Publishers,

‘We recently reviewed this handsome work, on the {ssue of the frst vol-

ume; and have now to acknowledge the receipt of Volume II, which com-

pletes one of the most useful and valuable works oa practical architociure
over Isaued from the press.

WAGGENER'S STANDARD WaGES Tanres, showing Computations
of Wages for Any Number of Hours, from One to Sixty.

by D. B. Waggener, Author of * Book-Xceping
Simplified,” “ Improved Trial Balance Book,™ etc. Price §1.
Philsdelphia, Pa.: D. B. Woggener & Co.

A complete ready reckoner for all wages calealations, compiled with

[groat care and arranged o 3 most convenlent form.

A Serres oF AMERICAN CurxicAL Lecrures. Edited by E. C.
Seguin, M D. Volume I, No. 3. Coatalaing Pneumo-‘.l‘honx.'e
by Ausdn Hunt, Sr., M.D., Professor of Medicine ar Beuovu_
Hospital Medical College. Price 4 cents. New York city*
G. P. Putpam's Sons, Fourth avenue and 23d street.

This continued pablication Is likely to prove of speclal value to

of medicine, and the varfous essays are espectally intended to be trustwor-

thy guldes to practice. Not ounly are the views of the lecturers given ia
extenso, but the lstest authoritative op! on the therapeatics a»d patho.
logy of each case are comblned In cach lssue, Whick Is compiete 1o itself.

Tue POPULATION OF AX Arrrs Tage. Dy A. S. Packard, Jr,
Editor of “The American Naturalist,” Author of “Gulde to
the Study of Inseots,” otc. Prico 23 cents. Doston, Mass.:
Bstes and Lauriat, 143 Washington street.

A valuable contribution to popular entomological sclence, deserving to

be read by all cultivators of frait,

Tae GLACIAL ErocH OF OUR Grope. Dy Alexander Braun. Price
25 cents. Boston, Mass. : Estos and Lauriat.

‘We have here a very realable account of the much vexed question of the

glactal theory, which Is polntedly writtea and woll [lustrated.

S1xTit ANSUAL REPoRT OF THE STATE BoARD OF HEALTH OF Mas
SACHUSETTS. Doston, Mase.: Wright & Potter, 79 Milk streot.
RESOURCES AND MANUFACTURING Caraciry or Lowen Fox

i Rives VALLEY, APPLETON, WISCONSLY. By A.J. Reld, Editor

of the * Appleton Post.” Appleton, Wis.: Reld & Miller.

HRorrrxc MLy Invomyariox. No.10. Pittsburgh,
Pa.: J. L. Lewis.

et

—— —

prommm—— —
Inventions Patented In England by Americans.

{Complied from t1 e Commisioners of Patents® Journal,)
From March 9 to March 29, 1495, tuclustve,
Axrx nixos, 270,~E. D, Murfoy, New York city.
’om:-:lnu.—u. Cook, Ashield, Mass,, et al,
Boor .—E, Mayns, Boston, Mass,
“AJ.I::II:L. x10.—J, ¥. Smith (of Pittaburgh, Pa.), London, England.
Borrox NxzoLe, xre.—0. Norwood, Boston, Mass.
Borrea Tus.—C. B, Sheldon, New York elty.
Corrxs Prrrine Macuixe.~W, V. V. Lid gerwood, Morristown, N. J.
Yomxixa Porr 1xyo Boxss, xre.—8. Wheeler ot al., Albany, N, Y.
exgn.—J. Ellis, Lyan, Mess,
:‘-'”" Macurseay.—C. Van Hagea, Matladelphiy, Pa.
Hostxny STwixe M.cuing.~W. Pearson, Pulladelpbis, Pa.
Ixzzcron. ~§. Rue, Philadelpbia, Ps,
Moron,—J. M, Cayce, Franklin, 1::. &
#Y Eusorxiorry . —E. Gray, Culeago, 1.
=A!”= Box Macuiszs.—P. B. Machine Co., Cloveland, Ohlo.
PUOTOORAFIIC PLaTe, 11, HUl of al,, Woroester, Mass,
BatLway Wunss —RB. N Allen, Tu leon, N, Y., etcl.
Rovrus SxaTE, G, Pettitt, Oakland Polnt, Cal,
Horany Exorxs.—W, V. V. Lidgerwood, Morristown, ¥.J.
Sonew GEAR AND STREEING APrasatos,~D. N. B. Cofln, Newton, Mass.
Soasw MacminEsy.~C, M. Spencer, lartford, Conn.
Soar. 8. B, Lewis (of Boston, Mass.), « al., London. Eoglsad.
Srixxire Hexr, ¥10,~J, Good, Willlamstargh, ¥, Y.
Srean Exoane, xro~0, B. Dixwel!, Mass.
- SrooEIxe SEEroRTER.~A, W, Cranp, New York city.
1 . Gally, Rochester, N. Y.
U1, G. Stalamets, Pulladeiphia, s,

of the kouckle joint. The lower jaw bangs loosely on the ful- |
crum pin, with tho outer end resting on a wedge. This wedge is |

moved buck and forth, to open and close the shours, and act oaly on
the lower Jaw.

Improved Wagon Hrako,
Lowls D. Morgan, West Liberty, W. Va.~The Invention relates to
that class of automatio wagos brakes whoreln the welght applics
tho brakes through a sliding reach, and cons'sts ln combining w1th
the ordinary brake lever and axle an end-slottod reach with an end
eye, 4 rod, lever, and are rod,

Improved Car Coupling.

Charles Hobaner, Loulsville. Ky.—The (nveation relates to that
class of car couplings In which no pin or llak Is used but a pivoted
book, that passes over a shoulder of the opposite car, and couples
astomatically. The Inveation consists In a lever upheld at its rear
by a spring support, a push bar having a cromplece supported by
springs, and io a pecullar device by which the oars may, with great
facility, be uncoupled from the car or from olther side.

Improved Bedstond Fastenling,
Louls Gulenot, Baltimore, Md.—Tho objeot of this invention is to
provide a fastening for bedstead ol uud all kKinds of frame work
which are to be detachably conneoted, 1t conslsts 1n a short bolt
having at one end a screw thread and nut, und s squared ond to re-
celve a wrenoh, and at the other a right angular groove, Sald bolt
is placed longitudinally in one portion of the framo, and is held
theceln by the said nur, which engages with the sldo of a recess, tho
grooved ead of the bolt entoring a detachnble plate in the other
portion of the frame work, wh'oh I8 provided with a lug or exten-
slon which moves in the sald groove, and, when the bolt Is turned,
draws and locks the two portions of the frume securely togother,
the nut serviong to tighten the devices us they may from ¢ me to t.me
require It
Improved Flow,

1. 8. Benson, Baltimore, Md.—Tho invention conslsts in combin.
fng with a plow o set of whoels placed at an inclination to » vertical
plane and provided with a groove upon thelr peripheries, which re-
celves und runs upon the projocting edge of the unplowed ground.

Improved Ash Siftor,

Froderie Anthes, Now York city, assignor to Theodors Woenk und
Samuel Lebor, of same place.—~The invontion related to conneoting
the sections composing tho body of the sifter to the clrcular ends
thereof by means of slotted lugs and clamping bolts, also to the
construction whereby the removable door section of thoe sifter is
attached snd hoeld in place. Dy this construction the various parts
of the ¥fung cylinder can be very casly and quickly put together
and taken apart, and the sifter can be cheaply wmade.

Improved Spring Bed Bottom.
Edward P. Dennott, Eikland, Pa.—The presont invention relates
to new and useful improvements in spriog bed bottowms, and con-
sists in spriogs attached to the head and foot boards, having eyes
which bold rods, and In a series of solid spring slats, slotted at the
ends to recelve the rods, the sald rods being divided or split, and
baving centrul springs.

Improved Nock Tle,

Alden J. Adams, New York city.—Tho object of this invention is
to prevent the slide of 2 ciavat from slippiog down while the said
cravat is belog worn, It consi:ts in the combination of a flap, pro-
v dad with a hook and eyo or other fastening with the body of the
elide.

Improved Wardrobe Bedstead.
Robert G. McClure, Jamestown, O.—This consists of straps for the
purpcss of holding the bed, and preventing ft from bulging when
turned up, the same being stiffened in the middle, while their ends
remal s flexible, and are provided with loops that fasten over knobs
on the side boards of the bed bottom.

Improved Cloth-Shearing Machine.

Isanc L. Holmes, Saco, Me.~The first part of this {nveotion con-
sists of an automatic feed-regulating apparatus, wheroby the cloth
is delivered to the machloe, so that it has a ufiform tension while
pessog through it, notsubject to tho unequal pulls and stralos com-
mon to the cloth when drawing into the machine. The second part
© mslsts of an automatic coantrivance, whereby the revolving cut-
ters are stopped by a seam when it approaches them, and aliowed
1o rest untll the seam passes, and then set in wollon again, as it
passos away from them, to protect the cutters from the effects of
the extra t1{ kness of the seam, and to prevent the seam from be-
{ng cut, Tho third part of the invention consists of the bed pleces
of the stationsry kunives pivoted to the frame, so that these knives
oan bo roadily swung up away from the revolving knives to facill-
tate tho ol aning of the lstior of the oll and emery used In shas pen-
1og them.

Improved Casting of Steol=Faced Anvlls.

John Donovan, Qarpentersville, IIL-"This conslsts ln a wire loo}
1o the born of the plate, for keeping It I place in the mold, and L
oconstruoting the face plate concave oa the slde receiving the fron.
2 componsato for tho greater shrinkage of the fron In the middle

Improved Rallroad«Car Truck,

Alonso Gilman, Low1 ton, Idibo Ter.—This invention consists of
tho app leation of ono double Ganged wheel and ove plain or fla
11 nmed whedl 1o the samo as ) of a rallroad car truck. It a'so con-
sists in an altereate srmngement of these wheels on adjaccot axies
»0 that both mils aro utliized, and the cars are kopt properiy on the
mils

Tmproved Barrcl Barrow,

Jomos Harding lirown, Porter's Mille, Wis.—This is an {mproved
barrow fur carcylng barrels and other things, whioh may be used a:
« whoel barrow or a8 & bund barrow, It way be expande ! or cot-
traoted to adjust it for carrying & Lirger or a smaller barcel, as ma)
be required, and the sido bars and bruos locho ] o place when a: -
Justed. Tho sald wheeol oan bo convealently attiobed and detached.
as required, and the tlde tars and braces locked {a place when ac-
Justed,

fmproved Oar Axle Lubricator,

Jobn D, Imboden, Richmond, Va.~The lnvention coasists in &
detachable wire frame, baving olastio aldes that pross a woven
£ \birdo or otherabrorboat to each side of the Jouraal, thus supplving
the lubricant and wiping the Journal at the sme tme. The great
morit consists 1o the fucility with which It may be applied to any

‘Wary S1or Moriox,~T. Iahierwood, Weaterly, . I
Woop Praxsn.~D. L, Toppas, Somerville, Mass. , of a!

journal box and removed thercfrom.
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Improved Paper Dryor.

Jonathan Hatoh and Gullford Smith, Windham, Conn., asslgnon
(o Bwith, Winchostor & Co,, same place.—Bach side {9 provided with
glrdors, which support the cylinders and faus. These cylinders oach
bave two heads, which consist of & hub and o spider, cach belog
mnde separately and fastoned together. The sdvantages clafmed
1o t il manner of maklog theso hoads are, first, o provent breakage
10 the sbrinkage In casting ; secondly, to admit of lightealng the
soveral parts ; thirdly, to facllitate the construction of sald heads
aud hubs. The longitudinal rafls, which connoect the oylinder hoads,
are stayed by Interonl rings. Wire is wound spirally over the cylin-
ders nod fastened with a cap ploece. These oylinders are
Lo steady and uniform manner, gear whoels belng attached to the
hubs at one end, which engage with cach other.

Improved Cotton Chopper.
Theodore C. Durnham, Waco, Tex.—The chopper kulves are at-
tached to rods which project rearward and Inward, so that thelr

loner ends way meet or slightly overlap at an angle. By operatiog
an arm, the knives may be beld back and prevented from cutting,

| when desired. A spring is made of such n strength as 1o hold the

knivas to thelr work under ordinary clreumstances; but should
% ud knives strike anything they cannot cut, the spring will yield
and allow the knives to swing back and pass the obstruction.
Improved Bird Food Holder,
Samuel E. Tompking, Sing Sing. N, Y.—This Is a griping tongs for
holding suger lumps, broad, cuttle bone, pleces of fruit, and the

| ke, with a griplog stan | or foot adapted for temporarily atiachlog

It to the wires of the cage, 5o as to bold the f00d j o-mare. t'y.

Tmproved Distance-Measuring Instrument.

Willlam F. Harrsch, Chicago, [IL.—The lavention consists of two
reflectors, of which one Is placed stationary oo a suftable frame
under an angle of forty-five degrees, Io frone of tho object glass of
the telescope, extending to the hight of the ceuter line of the same.
The other pivated refloctor {8 mounted on o sllding plece, which
move) under sultable aogle to the line of sight along a scale on
which the distance Is Indicated by a polnter of the pivoted reflector
tt the polnt where the reflected picture and the real object, seen by
the upper half of the telescope nbove the stationary reflector, fall
exaotly loto one.

Improved Harvester,

Charles D, Shruder, Lancaster, Wis.. assignor to himself and Allen
R. Bushnell, same place.—This is an attachment for the platforms
of graln harvesters, for the purpose of facilitatiog the work of the
binders. It consists in a sweep opersted to compress the gavel
agaiust the rear side of the platform.

Improved Mangle.

Henry Taming, Bartlett, Il —This consists (n a welghted pressure
box, with central sbafts, which Is counected by slotted and ful-
orumed levers and connecting rods with erank wheels, opernted by
on Intermesbing cog wheel, for imparting reciprocating motion to
the press box by the continuous rotation of a hand crank wheel, 8o
thut oue person may readily work the mangle and tilt the welghted
box, while another feeds the clothes rollers to the same.

Improved Game Board.

Owon A, Gill, New York city.—This invention consists of a disk,
which is balanced on a central bottom bhandle, and provided with
indentations or cup-shaped recesses and different obstructions for
rendering the playiog of a ball thrown from a revolving wheel into
these boles wore difficult and hazardous.

Improved Cording Attachment for Sewing Machines.

Hamilton C. Jones, Brooklyn, N. Y.—The lower part of the
presser foot is provided at ouo side with a beveled recess, which
guides the cords on n level with the foot without the cords
Leing acted upon by the presser foot, and impeding the regular
stitching to the fabric. A sheet metal guide plate slides {n grooved
guldes at the top of the presser foot, and may be laterally adjusted
thereon, to bo locked and retained for gulding any thickness
of cord to the needle by a spriog arm with a book edge soap-
plog into grouves of the presser foot. The side Sange of the guide
plate is provided with a folding front exteos which is bent In
the shape of a flat tapering tube, by which the cord and fabric are
gradually folded, and thercby more easily fed.

Improved Car Wheel.

Samuel Baldwin Chapwan, New York clty.—The wooden tread is
mado by gluing together pleces of veneeil g placed obliquely to
each other aad obliquely to the wheel, 5o that the exterior surface of
the sections which form the tread will be endwise of the grain, and
then turned off outalde and In. This tread is made In two seotions,
baving between the sections a steel ring, which will resist the wear
while alfording a much greater dogree of traction than can be ob-
tained from an entire metalifo tread. A metallic band surrounds
a heavy rubber ring which surrounds the hub. The rubber ring
acts as a cushion to give tho wheel tloxibility, and to relieve the
rolling stock of concussions.

Improved MuUlstone Dress.

Jefferson Carvill and John Caven, Kingstoo, Mion. —The middle
portion is arranged about an eighth of an loch lower than the face,
vut rising In concave shapo up to the level of the lnner margin of
the face. This recess may, of course, be dressed out from time to
time, as the stono woars away ; but (n order to save the labor of so
dressing it, {t Is proposed to construct the part sepamte from the
othes, and arrango It 1o a recess, with adjusting screws to lower It
away from time to time, as the face of the stone wears,

Improved Travellng Cap.

Adolph Schwara, Now York city.—This consists (n the Introduc-
t'on of a connecting plece across the opening for the face, by which
the ey o8 and mouth are left uncovered, but the nose and checks
proteoted.

Improved Dovice for Moving Rallroad Cars,

Benjamin F. Phelps, Kansas City, Mo.—The object of this tnven-
fon is to pravide means for moviog cars on mliroads ; and It con-

1518 in a lever slotted atthe lower end, havieg a friction wheel in
be s ot and & orab pivoted to it end. Tt also has a removable ful-
sum composed of two bars attached to its sider, to the lower cods
o which fulcram bars 8 self-adjusting crab §s attached.

Tmproved Sowlng Machine Shuttle,

John G. Nichols, New Burcks, Kan —This fovention consists in a
wwing wachine shuttle which s »0 constructed that & perfect tip-
Jon of the thread is oblained by a tepslon deviee, occupy irg but
ittle space, whhin the shuttle body, the threaolug opemtion belng
uso performed with grenter case w d colerity than in tho shuttles
wretofore constructed, by dispensing with guide eyes, and using,
nstead, notohies und slots nto which the thrvad can be readily en-
tered.

Improved Can for Mixing Palnt,

Walter W. Thayer, New York olty.~This Inventon consists of a
awn with a hollow Fandie, formiog a receptacle for the mixiog -
I juid  The handig communieatos by a veot orifice,
which are closed and opened by & binged spring valve, with tho
mixing ean for admittiog the required quantity of lgquid to the
oolor. Tho warking brush I8 placed after uso into & side sleove of
the bandlo and recess of the can, while the peper wigh the dweo-

tion to bo marked s socured by a spring holder to the can,
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Business and Personal,

The Charpe for Tnsertion under this head & $1 a Line,

'm" ts, Farm Machinery, Soods,
R. 1, Alleo & Co., 18 & 191 Water 8Bt X.Y.

Mnglo Lantorns, Storcoptioons of all sires and
prices, for Parlor Entertainment and Pablic Exhibitions,

Pays well on small investment, Cataloguos freo. MeAl.
Later, Man'f'g. Optinian, 4 Nassau 8¢, N, ¥,

Fleetwood Scroll Saw, with Boring Attachment,
for all descriptions of light Scroll Sawing, See adv't,
page 3. Trump Bro's, Manufacturers, Wilmington,Del.

The Woroester (Mass) Gazette says: “ They who
wish to advertise Judiciously and cheaply can find no bet
ter medium throagh whlch to reach the great publie than
through Geo. P. Rowell & Co's Agency, New York.™

Tinners, all—Address No. & Marcellus, Mich,

204 Hand Engines and Doilers for Sale at Low
Prices. Address Junius Harris, Titasville, M.

Hand Bolt Cutters, Power Bolt Cutters, Light-
ning Screw Plates, etc, Wiley & Russell Manufacturing
Company, Greenfield, Mas,

Telegraph and Blootrical Instruments and Bat.
torfes, cheap. M. A. Baell, 8 Bank St., Cleveland, 0,

1000 1be, English Steel Neodle Wire, In coll, No.,
U Iron Wire Gauge, for sale Jess than cost of tmporta-
tion: also, 50 1bs, of No. 16, sultable for needles, spiral
springs, or any purpose requirtng s fine quality of itael,
Goodnow & Wightman, 23 Cornhiil, Boston, Mass,

The “Lehigh” Emery Wheel, A new patent.
Address Lohigh Valley Emery Whee! Co,, Welssport,Pa,

1, 2& 3 H.P. Engines. Geo. F.8hedd, Waltham, Ms,

Small Property, well located for cconomical
manufacturiog. Lump coal costs §2, and Nut coal §1.%
per tun, delivered. Taxation 1.57, Employees' houses
rent for §5 to $12 per month, Excellent shipping facill.
ties. Dulldings new and (o good repalr. Good schools,
churches, and desirable community for residence. Full
description, price and terms, by addressing Kittredge
Cornice and Ornament Company, Salem, Ohlo,

For Sale—Small Bngine and Boller, “ G, L. W.,"
Steubenville, Ohlo,

We have a light Machine (Gray and Malleable
Iron and Steel) which we want to have manufuotared,
Wil contract for 1,000 and upwards, Addross Dartlott &
Co., Quiney, 111,

For best and cheapest Surface Planers and Uni-
versal Wood Workers, address Bentel, Margedant & Co..
Hamilton, Ohlo.

For13, 15,18 & 18 in. Swing Engine Lathes, ad-
dross Star Tool Co., Providence, R, 1

Models for Inventors.—H. . Morris, Ithaca,N.Y

Wanted—Foreman in an Agriculturml Machine
Shop. Reference required. Address Harrls Manufac.
tering Company, Junesville, Wis.

A Rich Gold Mine Discovered for Agents Selling
very desirable new Patent Articles for housekeepers and
others, G.J. Capewell, Cheshire, Conn,

Every MetalWorker should have a Universal Hand
Planer, Address J. E, Sultterlin M Duane 8¢, , New York.

Steam and Water Gauge and Gauge Cooks Com-
bined, requiring only two holes (o the Boller, used by all
boller mnakers who have seen It, §15, T. Holland, 57 Gold
Bt,, New York,

Diamonds and Carbon turned and shaped for
Scientific purposes; also, Glaziers' Diamonds manufac-
tared snd reset by J. Dickinson, 64 Nassan Street, N. T,

See N. F. Burnham's Turbine Water Wheel ad-
vertisement, next week 00 page 31,

For Sale—A new patent for a Cross-Cutting Ma-
chine, the best In the market. Can be seen in operation
13 Goerek St., New York. Inquire for Geo. Marshall,

Soap Stone Packing in large or small quantities.
Walrus Leather Wheels for polishing any Metals
Belt Stods for fastesing Leatber or Rubber Belts.
Baxter Wrenches for dificult corners
Greene, Tweed & Co., 18 Park Place, New York.

Three Second Hand Norris Locomotives, 16 tuns
cach; 4 12, 53 Inches gauge, for saleby N. 0. & C, R, R.
Co.. Xow Orieans, La,

For Sale—Factory. Two Stories, 3x80—Engine
and Bofler, ¢ borse power—8hafting, Steam Dry House,
Sheds, ote. Lot, 3H0x20ft.. Good chance for manufac-
ture of cheap furniture or agricultural implements,
Hardwood lumber In abundance and cheap, Address,
for particulars, Sayer & Co,, Mesdville, Pa.

Agents.—100 men wanted ; $10 daly, or salary-
selling our new goods, Novelty Co., 30 Broadway,N.Y)

Thomas's Fluid Tannate of Soda never falls to
remove Scale from soy Steam bofler; it removes the
scale-prodociog material from all kinds of water; cannot
1ajure Boller, a5 it has oo effect on tron ; saves 20 times ity
©cost buth In Fuel snd repalrs of Bofler; {noreases steam-
Ing capscity of Boller; has been tested In hundreds of
Boflers; bas removed Busbels of Scales In single cases,
It 1s 1o Barrels 500 Ib., 3 Dbls, 260 th., % Bbis. 1351D.,
Price 10 conta per 1b., less than 34 price of other prepars-
tions, and superior to all others., Address orders to
N. Spencer Thomas, Elmirs, N, Y.

For Td-nitrogiycerin, Mica Blasting Powder,
Electric Batteries, Electric Yuses, Exploders, Gutia Per.
cha [nsalated Lesding Wires, ete,, ete., ete., resalt of
seves years' experience st Hoosae Tunnel, address Geo,
M. Mowbray, Nortk Adama, Mase,

Paught's Patent Round Bralded Belting—The
Best thing out—Msnufsctured osly by C. W, Amny, 301 &
B8 Cherry 8¢, Pulladeiphis, Pa. Send for Clrcular,

Price only $5.-The Tom Thumb Electric

Telegraph. A compsct working Telegraph Apparstus,
for sending messages, making magnets, the eloctric light,
Kiving slarms, and various other purposes. Can be put in
operstion by soy lad. Includes battery, key, snd wires,
Neatly packed and seot 1o all parts of the world on recelpt
of price, F.C. Beach & Co,, 36 Canal Bt,, Now York.

The Lester Ol Co., 153 Water 8., N.Y., Exclusive
Manufactarers of the renowned Synovial Labrioating Of].

The most perfect aud economical lubricant tn existonce,
Bend for Circalar,

Wash Stands, New Btyles, Marble Tops, can be
8ed In snv sitastion, Prices very low, fend for s cata-
ogse. Bafley, Farrell & Co., Pittaburgh, Ps

Sead for Clreular of a very Superior Boller Food
h’:. D. Fristie & Co., Now Haven, Conn,

best Prosses, Dios, and Pruft Can Tools, Blis
& Williame. cor, of Piymoutd and Jay, Brookiyn, %. ¥,

Mechanical
- “m Patont Cases. T. D, Btotson,

For S8olid Braery Wheels Mach)
mvmmu..lom.l.lﬁ,.mcm.m »

Presses and J, new and
Metals, E.Lyon, 70 Grand Strest New York,

Pook's Patent Drop Pross. 8till tho best in uso,
Address Milo Peck, Now Haven, Conn,

The “Solentific Amonoan " OMoe, New York, is
dtted with the Miniature Electrio Telegraph. By touching
(itthe buttons on tha dosks of the mAnAgers signals sre sent
© persons 1o the varlous departments of the establish-
nent, Cheap and effective, #plendid for shops, offices,
twollings. Works for any distance, Price 86, vllb‘tood
Sattery. F. O, Heach & Co., 216 Canal 8t., Now York,
Makers, Rend for froe lllustrated Catalogue

Small Tools and Goar Wheols for Models. List
free.  Goodnow & Wightman, 23 Cornhlll, Boston, Mans,

Hotohkiss Alr S8pring Porge Hammer, best in tl‘m
market. Prices low. D, Frisble & Co.. Xew Haven, Ct,

Gonuine Concord Axles—Brown, Fishorville,N.H

Tomples and Ollcans. Draper, Hopedaie, Mass,

For Solid Wrought-iron Doams, ote,, sco adver-
Mscmnent. Addross Unfon Iron Mills, Piitaburgh, Pa. for

lithograph, &¢.

Spinning Rings of a Superior Quality —Whitins-
rille Spinning Ring Co., Whitinaville, Mass,
All Fruit-can Tools, Fermoute W k's, 8ridgton N. J,

%Qh"f”

¥, 0. B. should consult a physician.—R. J.
W, will tind directions for gliding on furniture on
p. 84%, vol. 8L,—8. A. T. will find directions for
frosting glnss on p. 204, vol, 80. Canvas can be pre-
served from mildew by the method deseribed on
p. 90, vol.31. A black dressing for leather is de-
scribed on p. 171, vol. 32,—W, 8. O. will find a re-
olpe for walnut stain on p, %0, vol, 82, Nickel plat-
ing i fully detailed on p, 171, vol. 80.—C, A, H. will
find that o method of casting fron free from air-
holes was desoribed on p. 408, vol, 81.—Y., will tind
directions for making concrete gravel walks on p,
5, vol. 82.<A. B M. will find that the Induotion
coll and its operation have boon fully described on
p. 852, vol. 3L.—E. B. M. will find a description of
the type writer on p. 70 vol. 27, Shaving soap is
described on p. 251, vol. &. For gold ink, see p. 21,
vol. 25.—W. M. W. will find recipes for hair wash
on pp. 267, 553, vol. 51T\ B. 8. will find divections
for preserving narural flowers on p. 208, vol. 3L
M.T. D. will find directions for remoying hair
feom the face on p. 220, vol, 25.—8, E. will find di-
raetions for casehardening iron on p. 69, vol. 3L.—
D. P. will find details of a remedy for foul water
in wellson p. 5, vol. 32.—M, F. will find recipes for
Worcestershire sauce on pp. 241,281, vol. 28.—R.0.B.
can mold rabber by following the directions on p.
353, vol. 30.

(1) G. A. W, says: I noticed in your issue
of March 27 a metbod for marking out ovals,
which is good as far asthe description goes, but a
great many mechanics do not know how to set
the two pins to put the string around to make the
oval of agiven length and width. The following
rule will be found simple and correot: If you wish
to mark out an oval 4 inches In length, and 23§
inches in width,mark out the length and width thus:

Take ove half the length (2inches)and measure from
4,2 inchesstriking the line of the length at Band C;
then set ping nt A, Band C,tie your string,b, around
them; then pull up pios at o/, and use the pencil as
you describe.

(2) L. A. W, asks: 1. What is magnetism ?
A. Magnetism {s the power which ocertain bodies
called magunets bave to attract iron. Magnets are
of two kinds, natural and artificial. Natural mag-
nets consist of the ore of lron called magnetic or
lodestone. Artificial magnets are mado generally
of steel, nnd are magnetized by rubblng against
other magnets. No substance is ind{ferent to the
magnet, though Iron {8 most of all affected by it.
2. What is the difference botween animal magnet-
fsm and clectrieity ? A There Is no known connec-
tion between animal magnotism and electricity.
If any exists, It has yet o bo proved,

(3) 1. H. asks: 1. How can | obtain the dif.
ferent colors of gold in olectroplating? A. Make
& mixture composed of 3 parts nitrate of potash,
136 alum, 13¢ sulphate of zine, 134 common salt.
Add enough water to form a paste, which is put
on the articles to be colored. Place them on an
fron plate over a clear fire until they attain
a nearly black beat, and then plunge them in cold
water. Different hues may be had by varying the
mixture. 2, Is thore anything I can putin my sil-
vor solution that will provent it from stripping?
A. Cloan tho articles well and electroplate them
slowly; and then the sllver will not steip off,

(4) M. A. G. asks: Isthore any kind of lamp
in which I can burn keroseno ofl, that will be safe
If left to burn fna shop all mght? A, Uso a large
lamp of giass, baving a proportionally small burn-
or, and good kerosens oll, and you will have no
dificulty.

(%) A. H. H. sskn: 1. What isthe principle
of the lightning arrestors used on telegraph lnes ?
A. A metallio plato Is connected to the line and
another to the earth, the two piates being sopars.
ted by a thin losulating waterdal. The principle
upon which the arrestor works is that the tension
of the atmosphorio eleotrioltyl s so Ligh that it wil)
Jeap across the (nsulating substance botween the
two plates, and thon pass off to the ground, while
the regular current will stick to the wire. 2. Can
you give your readers a table showing the eleotro.

motive foree of tho principal forms of battery
now In use on tologmph lines? A, The electromo-
tivo forces of the varions batteries are as follow:l:
Danfolls’, Minott!'s, Callaud's, Ginnty's, and Hill's,
1070 volts; Marfo-Davy, 1’624 volts ; LAclanohé,
148 volts, Faure's carbon battery, 11765: Grove,
1612 ; Bunson, 1004} oleotropoln fluid (blchromate
of potash), 2024 volts, Grenot (chromate of pot-
nsh) sioglo elemont, 1015 volts. j

(6) M, W, M, nsks: How can I magnetize
a stool tack hammor? A. Draw it ncross tho faco
of a strong olootro-magnet in one direction.

(7) N. A. B, asks: How many methods are
thore of obtalning pure sllver from silver coln,
and what are they ? I wantthesilver to plate with.
A. Porhaps tho best mothod for operntions of this
eharnotor on n snall scale is the following : First
dlssolye your colns in nitrio acid, and add muriatic
until no further precipitate forms. Remove the
lquid by filtention and wash the precipitate seve-
ral times with hot water. Place the filtrate in a
flask with some small pleces of zinc, and cover
them with dilute sulphuricacid (1to 4). When the
zine Is completely dissolyed, the metallic miver
will be found in the bottom of the flask as 4 gray-
ish black mass. The color is due to the fact of the
silver belng In n very finely divided condition. If
you desire to use the silverin the metallic form
(a8 an anode), all that is necessary is to melt it in a
small black lead orucible, with & small amount of
carbonate of sodn.

(8) E.asks: What makes the wet end of a
towel darker (n color than the dry end? A. Less
of the light Is reflected from the wet towel, and
more transmitted.

(9) G. W. H. asks: Are thereany chemicals
that change color in coming in contact with mag-
netized steel or other magnetized substance? A.
We do not know of any.

(10) T, eays: The accepted theory is that
our earth was once n molten, incandescent muss.
In support of this theory, among other phenome-
nn, it {8 urged that the deeper the earth’s crust s
penetrated, vertically, the greater the degree of
heat 18 developed. Now why I8 it that the further
wo penoteate the ocean, the less is the dogree of
heat attained ¥ Wil it be urged that the lower the
tempernture of water, the greater {8 its gravity?
This is true down to 80°, but water at the bottom
of the ocean,nt the oxtreme depths that have been
reached, shows a lower temperature than 30° Fah,
A. What Is urged Is no objection to the theory of
central heat, because the heat penetrates by con-
duction through the materials of the solid orust.
But in the waters of the ocean this could not take
place, owing to the free motion of its particles.

(11) E. E. M. agks: 1. Can an electro-mag-
net be constructed that will sustain a welght of
100 Ibs., with one cell of n powerful bichromate
battery? A. Yes, 2 How far will it attract a
weightof 10 1ba, if it moved without friction? A.
The attraction decreases as the square of the die.
tance,

(12) D. McK. says: I want to make a small
galvanic battery which, when I take hold of the
wire, will give n considerable shock? What is the
best method? A. You cannot get a considerable
shock from a small battery except by passing the
carrent through an induction coil. See p.3a2,
vol. 3L

(13) T. W. D, asks: 1. How is phosphide
of lime made? A. Phosphide of calcium, com-
monly known a8 phosphide of lime, is obtained by
the action of the vapur of phosphorus upon caus-
tic lime at a bigh temperature.

1. How is balloon gas made? A. Either puce hy-
drogen, made by acting upon zine or fron scrap
with dilute sulphuric acid, or common {llumina-
ting gas (coal gas) is used for this purpose. 2. Will
the gus from a kerosene lamp do? A. No. 3. How
many square feet of gas will it take to raise a five
Ib, balloon? A. It will require about 140 ocubic
feet of coal gas, or about ono half that volume of
pure hydrogen.

How Is gunpowder made? A. Saltpeter, sul-
pbur, and charcoal are ground separately to pow-
der, mixed, made into & paste with water, dried,
and reground.

(14) H. B, asks: Would it improve the
flluminating qualities of coal oll to mix a portion
of gporm, lard, or other similar fixed oll with it?
A. No. Usea better kerosene. It should not be
volatile, and should bave a high burning point.

(15) A. C, C, asks: Will you tell me what
to put on glass so that I can take a photograph di-
rectly on It? A, The plate Is first coated with an
even film of photographio collodion, and is then
placed in & bath of nitrate of silver for a short
time. It is then transferred to the camern, and
after exposure Is washed, first with a solution of
sulphate of iron, and then with & solution of hy-
posulphito of soda. It may bo mentioned that it
Is utterly uscloss for one to attempt photography
who bas not devoted some time to the practical
study of it. Wo would refer you to some work on
the subjoct. If the back of the negative, obtained
by the wothod as above described, bo blackened,
It will give to the plate, when looked at, tho ap-
pearance of apositive ploture,

(16) J. R, L.sayn: I want to make a prepa-
mtion to use on black tobaceo to prevent one lump
from sticking to tho other, and at the same time
give tho tobacco & good gloss. A. Try plumbago,
Tinfoll cannotbe dissolved ) as to make 1t possi-
ble to add It to a mixture of ofl and glycerin.

(17 C. G. D. says: I am manufacturing
black writing Ink from oxtract of logwood, bi-
chromate of potash, prussiato of potash, powdered
gum arablo, and water. After tho ink (s first
bottled, thero Is a soum formed at the mouth of
tho bottlo ; but when this {s removed there 8 no
moreformed. What Is thocausoof this? A, It Is
probably due to fmpurities in the materials used,
Allow the Ink to stand some time before bottling.

Sulphate of quinine s sometimes used A8 A rem.
ody.

(VlN) ll: A. W, sayn: [ hinve road the follow
{ng dirootions for drawing un octagon In n given
squnre: Make A Cequal A B then denw the square

CEF D, and line from D to E will be one side of
the ootagon. Proceed in the same manner in the
other angles of the square A B FG. Is this a cor-
rect mothod? A, Yes.

(19) F, D. 8, asks: Is there any chemieal
which I can mix with lard ofl 50 ns to retard or
prevent oxidation when exposed to the air? A,
No.

(20) P. 8. (. asks: Is there any kind of
coating sultable for umbrellas that will make the
alpaca or gingham tops waterproof? A. Try the
following : First sponge the cloth on both sides
with a solution of 1 part sulphate of alumioa in 10
parts water, then with a solution of soap, whioh
is prepared by boiling 1 part light colored resin
and one of crystallized carbonate of soda with 10
parts water, until the resin is dissolved. The resin
sonp thus formed is to be separated by the addition
of common salt. This soap is then dissolved to-
gether with 1 part soda soap, by bofling in 30 parts
water. After this last sponging, 1inse in the rain,

(21) P. P. W, asks: How ecan [ take the
printed heads off anaccount book, £0 a8 to beable
to write others In theirstead? A. We do not know
of any method by which this can be accomplished,

(22) J. G. C. asks: Is there any simple
method by which an amateur in chemistry may
ascertain the strength of a given sample of native
black oxide of manganese? A. The commercial
value of black oxide of manganese depends upon
the proportion of chlorine which a given weight
of it will liberate when it is heated with hydro-
chloric acid. This quantity of chlorine varies
much in different samples, and is dependent upon
the proportion of oxygen which the oxide of man-
ganese contains in excess of that which is neces-
sary to its existence as protoxide.

(28) J. E. C. asks: 1. Is therea liquid that
will erase ink marks from paper, and leave the
surface in a smooth state? A, Wash by means of
camel’'s hair pencils, dipped alternately in solu-
tions of cyanide of potassium and oxalic acid. 2.
Is there any substance that will resist the ac-
tion of mucilage when dry, except hard and yul-
canized rubber? A. Yes. Most metals will do
this.

(24) 8. H D. says: Located near Titusville,
Pa., is an immense gas well, struck nearly 4 years
ago by parties who were drilling for oll. When
first struck, it was accompanied by a curious phe-
nomena. The gas was led away from the mouth
of the well by 4 pleces of tubing, and this tublog
was coated with fce from J to 4 of aninch in
thicknese, This was with an August sun beating
down on the pipes; small picoes of lce were also
thrown out of the well with considerable foree.
Of course the pressure on the pypes must have
been very great with such an {mmense volume of
gas passing through them, and I should have
thought the friction would have oaused heat in-
stoad of the reverse. A, Itis a well known fact
that.when a gas {s allowed to escapo from where it
has been under pressure, it absorbs heat rapidly
from surrounding bodies, and that this chilling ef-
feot is proportional to the pressure from which the
gas is libernted,

(25) A. S, asgks: How can I restore the pol-
ish to a nickel plated stove which has been discols
ored by heat ? A, Use chalk and chamols skin,

(20) C.A. B. nsks: 1. What can I put in wa-
ter to softon it? 1 have used sal soda, but It will
color tho clothes yellow, A, This may be accoms
plished either by bolling the wator for some time,
or by the addition of the proper quantity of clear
Hme water. 2. What is used to bleach clothes fna
short time without Injury ? A, In blwaching cot-
ton goods, the first operation consists In scouring
thom In aslightly alkaline solution, or, what is bet-
tor, by exposure to steam.  They are aftorwards
put into a basket and rinsed in runnipg water.
The immersion of cotton in an uikaline loy, how-
ever It may be rinsed, always loaves with it an
carthy doposit, Tt is well known that cotton beans
tho notion of nclds botter than hemp or flax ; that
time I8 oven necessary before the actlon of them
can bo prejudicial to it; and by taking advantoge
of this valuable property In regard 1o bleaching,
means have boen found to free (t from the carthy
deposit by pressing down the cotton goods in a
vory weak solution of sulphurio acld, and after-
wards romoving the scld by washiug, lest (0o loog
remaining In it should destroy the cotton. & Is
thore any way of polishing shirts, collams, oto,, bes
sides the ordinary {rons? A. Put a bit of paraflin,
the size of o hazol nut, In each bowl of starch.
(27T) D, A, D. asks: Can you givemo the
mothod by which Berthelot was able to obtain al
cobol by synthesis 7 A. By the formation of 80~
lution of oleflant gas In ofl of vitriol, which dis-
solves about 120 times its bulk of the gas, then dis
luting tho mixture and submitting {tto distillation.
Small quantities of dilute aloohol are thus
with facility, Tritylio aloohol bas been

by noting on tritylene in a similar manner.
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(28) H. W, says: In your answor to A0, R,
you say that, if the fiest Moor fs sot high up from
the ground and s ventilated, the probabilitios s
to healthare in fayor of the houso with no oollur.
mmu that 0 great many dwellings are built
on solid nnd olose foundations and without vonti-
lation, and the real question fs: Are they healthy ?
1think not. In Iilinols, there were throo settic-
monts within visiting distance of ecach other, alto-
gother contalning nbout 8 families. One fall
ovory family of the threo sottloments (with one
oxooption) was slok with tho provalling fover of
thesoason. The excopted household hnd an upper
floor to their house (0 half story) which was used
for slooplog in by all the family, consisting of pa-
rents, 3 children, and a workman, and they all es-
caped the fever, All the rest of the (nhabitants
lived in one story houses, nnd of course slept and
kop!t all the stores on ono floor. In a house with a
close solid foundation, we found that things would
moldif left standing for a few days. Presorves,
placed upon a top sholfy In a short time beoame
moldy; out when placed In the second story, thoy
all kept well. A bareol of flour was kept standing
on the floor; when about two thirds used,the sponge
fuiled to rise, and a8 a consequence we lost two
bakings of bread, it not bolog fit to eat. The bar-
rel and flour were thon taken out of doors and
placed in the sun, so that the air could circulate
freely around and under it, and after standing
thus about 6 hours, it was roplaced on the floor and
sot on two strips of board one inch thick. By this
means the flour was wholly restored and renderod
good to thelast. T could olte many other instancos.
A. All recoptacles for foul alr under or near n
dwelling should bo vory closely attended to, and
s0 oponed as to bo thoroughly ventilated, as the
instances cited by our correspondent very fully i«
lustrate.

(20) 8. V. C. asks: If a student learns tel-
ography on a Tom Thumb electric instrument,will
he be able to work an ordinary railroad offioe in-
strument correctly 7 A, If a student learns to
read well by sound, be can operate In any office
whore sound instruments are used.

(30) A. K. asks: Is the beech tree n nega-
tive or a positive pale, or is it a conduotor of eleo-
teicity? Ilived for 25 years where one fourth of
the timber was beech, and never saw one that was
injured by lightning. A. The beech tree has no
polarity; but itis a good conductor when groon
and full of sap.

(31) F. C. B. asks: How are those batteries
made In which lead is one of the elements, and
whatis the solution? A, Similar to the Calluud,
using sulphate of coppoer solution.

(32) C J. M. agks: 1. Can you give me di-
rections for making a constant battery for ring-
1ng an electrie boll oceasionally on a clrcultof 350
feet? A. Use any form of a sulphate of copper
battery. 2. What sizo of wire, and how much,
shall I use on the poles of an electro-magnet, to
Lo operated with the above battery and cirvult ¥
A. Use 200 feet of No. 24 lusulated copper wire,

(33) E. A. D. says: I wish to deposit copper
on a very frail non-metallic substance. 1 ecannot
apply plumbago, nor use aoy composition In
which phosphorus ocours. The application to ren-
der the article a conductor must be In a lquid
state. Is there such an article? A. Have you
tried soaking your model In melted parafin, and
then applying plumbago?

(84) A. F. B. asks; 1. What size of insula-
tod wire will give the best offect on an electromag-
net, with an {ron oore 3 of an inoh lo diamoter?
A. It ull depends upon what use you wish to put It
to. 2. Would an electromagnet made of one bar,
bont In the form of 4 U, be more powerful than
one made of two burs, und the ends conneoted by
an armature, other things bolog equal? A, No.

(85) J. E. M.payn: 1. If I have two pairs
of magnots, and one pair, placed at o distance of
% Inch apart, will be drawn togother, and the
other pair will bo drawn together If placed 1 inoh
apart: If both pairs wero pliced an oqual dis-
anoe spart, say 4 Inch, would not tho wonkor
mignets be deawn togothor with as groat rapldity
us the strongor? A, No. % If 1 were to placo o
pormanont steel magnot without a keeper Insldo
a bollow glass globe, and then exhuaust the aie
from the globe, would the attraotive power of the
msgnet romaln exactly tho same? A, Yes

(36)J. W. MeM, says: | have an electro-
magootic machine. The battery consists of two
#no plates with a thin platinum plato botwoon
them,and the platinum plate has boen destroyod by
tho nedd. Would not u copper plate answer the
wame purpose? If so, should it bo thosame thiok-
noss a5 tho platinum oue, or thicker 7 The nold s
diiute sulpburie, A. Copper will not answor; use o
thin plate of wiver,

@7) J. E. L. says: I have s hot air furnnce
which warms 16 rooms. It is sot In brick double
wills, the Inside wall being 16 foches from radia-
tor. I wouldlike to sometimes dmw the bot air
from the hull ; #o [ put o 10x14 registor and » $inch
tin pipe down to the bottom of the outside wall,
anda d {n the outdoor cold alr box. I closed
the damper to seo (£ 10 worked, but it did not; then
I olowsd the roglstors, but 1 left 3 openings, and
16 will deaw tho wir from the hall through one of
tho bot air rogisters. A, 1t I8 noooary to koop o
froo olrculation of alr botwoen the rooms wod hall;
the alr will thon descond through the lowest rogls-
tor.

(B9) C. W, E. aaks: What substance Is the
best non-copductor of magnetism ! A.We do not
know of any.

() A N W, aeks: 1. What 1a the most
Justiog and ohoupest bettery that Toan work an
alarmn boll with, with No, 20 flue copper wire Io

L of about 100 feol? A, Smee's or Liolanold's
2 Jo uslng one of Grove's onils, 1€ 1 take out the
phate and woalgwmated too,will the mix-

tire of the two wedds lmpalr the stroogth of bat

Frientific

tory? A, Slightly, 8. How long will ono of Grove's
cells last without belog ronowed? A, That de-
pends upon how muoh It Is used, 4. What fs nbout
the cost of a Rhumkorf's coll and condonser? A,
From $300 to 8500. 06, Can I make ono myself
without machinery to coll the wire on the care?
A. Possibly, but it requires a good deal of skill
and knowledge to make one, and you would probe
ably find more economionl to buy it.

(40) L M. L. snyn: 1, [ have aline 650 foot
long of No. 12 gnlvanizod wire, with 8 relays of 04
ohms each on tho line, How mony Hill's jars will
be needed? A, Threo, £ With a line of a glvon
longth, with 3 rolays of 65 ohms each, if I roplace
the relays with § of 10C ohms oach, will it require
moreor less battory 7 A, Lows,

(41) W. D. says: A fair trial of galvanized
iron for roofs has had very unsatisfactory results
in Canada. Under tho contmeting and expanding
influence of heat and cold, the cross joints open,
and leakago on tho first thaw I8 the result. Evon
the gutters on mansard roofs part at all the jolnts,
and bave uttorly falled for the purpose Intended,
to the great annoyance of those who have olther
recommended or usod this material.  One mothod
has been to solder and rivet the joints, the rivots
belng about ¥ or 1 Inoh apart, but in spite of this
tho seam opens visibly, What is the remedy? A.
In this vicinity, tin ln small sheets 1s almost uni.
versally used for the purpose. The tin s clinched
and soldered {n the usual way. The smaller the
shoots the less the effeot of the contraction and ex-
pansion on the Joints, Galvanized iron is used for
cornices and othor molded work.

(42) A. M. 8. says: I havea large Now-
foundland dog who has a constant disagrecable
smell, Can you toll me how to remove it? A,
Wash him with carbolle soap.

(43) C. W, H, says: We have acopper tank,
and an ordinary brick and cement cistern for hold-
ing water. The water In the copper tank I8 much
softer than that In the cistern. The water in the
olstern probably takes up some of the lime from
thesidesand bottom of the cistern. Can n clstern
be covered with silicate of soda or with paraffin,
and thus avoid the trouble? A. A coat of hydrau-
lio coment will be the best remedy for the dim-
culty.

(44) H. F. N. asks: Is there any substitute
for ofl for drilling cast steel and wrought fron?
A. Soapy water {8 sometimes used.

1. Isitan established fact that there should be
no oll used ir the steam chest or cylinder of an on-
gine? A. No. 2. If grease is needed, which 1s the
best, ol or tallow ? A, Tallow.

(45) C. T. asks: Would any mechanieal
contrivance which supplied the power which kept
it in motion be deemed porpetual? A, Yoes.

(48) F. W, J. asks: What will weld iron
and steol together without the aid of sand or
borax? A. Brush clean with a wire brush fro-
quently while heating, and when taken out to
wold,

(47) J. P. says: 1.1 havean engine of 3inch
o4 boro by 4 Inches strokeand I am thinking of ma-
king o boat, 26 foot long x 4} or 5 feet beam, with
# feot depth of hull, I propose to make a bofler
4 feot long by 22 inches diameter, with a 13inch
flue running the whole length, I set my grate in-
side the tlue to run about 16 inches back. Shelland
flue are of I inch, heads of X nch, charcoal iron.
What steam pressure can I carry? A You coan
carry 75 1bs, of stoam. 2. At what speed (in still
water)oan T run? A. Probably 6 or 8§ miles per
hour, The othor ongines you describe may answer
for a boat 14 to 10 feet long. The inclination of
shaft and position of propeller depend greatly on
the design of the hall

{(48) W. H. 8. asks: 1. In making hydrogen
from sulphuric acid and zine, for an oxyhydrogen
lght, will a plaio bottle do for a vessei 7 A. Yes
#. What is tho proportion of commercial acld to
water 7 A. About 185 per cont water.

(40) B. J. says: Please state the diameter
of socentrio of engine described on p. ¥, vol. &2,
A. Five Inohos.

(50) W. W. D. asks; How large a bost could
I run with side wheelsd feet In diameter, and an
engine of 8 inches stroke by 4 Inches bore, with &
Ibe. of steam? A. From 25 to 30 feet long.

(51) W. F. H. abka: 1. How high can wa
tor be raised In A cast tron pipe, a vacuum belog
produced In top of pipe by the escupe of stosin, as
in an ordinury steam sipbon ? A, From 2 to 5
foot. 2. What longth of time s required to mise
water to any given hight by suoh means, stoam be-
ing ut 76 Ibs, pressure in bollor, and the pipe,
through which the wuter Is to be mised, of # ineh-
on dinmwotor? A. Loss than a minute, with plenty
of stenm. 5. Is this way of producing a yacuum
economical? A. Not yery.

(52) J. M. says: 1, [intend building a scow
00 feet long x 3 feot wide,with stern wheel. What
slze of engine wonld you adviso me to get? A, An
ongine with oylinder 1xis will do. 2. What slse of
storn wheel will ho necosary, the above men.
tioned seow drawing 4 feot when lght,and reanning
at 0 miles per hour? A, Oneof from 810 10 foet dis
nmetor.

(68) €. D, P, anks We wish to warm a
church, 40 foet by 70 feet by 18 feot high, with a
furnace 1o the basement, The smoke flue will
run nearly horlzontally for about 3 fout from the
furnsoe, where it ontors the perpondicular fuo.
What should be the dimensloos of the hortrontal
smoke pipo und of the ohlmney ? A, The smoke
pipe may be 10 lnches in Alamotor,and the chimney
fuoe 12 by 12 Inohes,

(04) J. W. W, nukn: To what depth can »
Alyer dosoond 1o the Atlantio Ocoan, using a dive
ng bell?. A, We oould not fx the lmit, Tt wonld
depend on the welght of the bolls sud the espack.

J of the cotprowing pumps.

American,

(88) 0. J. H. aska: 1, By what standard are
shot guns guged ? A,

Diam, of
box In Inches,

No, of gage. No, of gage.  Diam, of

box In Inchos,

062+
0614
001
0804
0504
e 0060
.. 0084
oo 054
- 057
0564
0564-

2. By what standard are shot numbered 7 A,
No. Diameter No, Diameter No. Diameter
In inclies, 1ninches, in Inches.
Bvessvany 012 BiBesvee e 018
Kioiavva GBI e ns 010
Bikvaavas 014 Beleiiiaa 020
Rdoosasss 015 e eave o021
eseesass 016 I« O 02
Bovaxen 017 W iaves 0=

8. How are the qualities of gunpowder numbered ?
A. Each maker has his own standard. The United
States standard (8 as follows: Musket, grains be-
tween 0408 and 008 Inches, Mortar,grains between
0°00 and 0010 inches.  Cannon, grains between 025
and 086 Inches, Mammoth, graing between 0000
and 0490 Inches.

(60) F. H. F. asks: Please give me a rule
desoribing a heart cam that will give a perfectly
uniform motion and at the same time be casily
driven? A. Divide the length of stroke, A B, into
any number of equal parts, and describe circles
through the points of division, from C, the center

on which the catu turts. Anvide the outer circle
Into twice as many equal parts as A B was divided
{ato, and draw radil from the points of division.
The points In which theso radil cut the correspon~
ding circles ure points of the cam.

(57) A, L. F. asks: How many horse power
will an eogine of 18 Inches cylinder by 3 fect stroke
at ) turns a minute,with steam cut-off at 3§ stroke,
and pressure at 60 1bs. por squace loch, give? A,
This question can only be answered definitely by
expesiment. All we could do from the data sent
would be to guess at the mean effective pressure.
Yoa can do this if you like, thus: Product of mean
effective pressure in pounds per square (nch xXares
of piston In square Inches X speod of plston in feet
per minute+33,000 will give the borse power.

(58) J. H. K. asks: How can I find the log-
arithm of a number, say 25, without using a book
of tables? A. Theformula is as follows: Let aw

« 1
a | 3a—1
+ —L-——. _.7‘——- 4 -— l#.'l. oto.
" Sx@a—1p Sx@a—1t  TXEa-1)
the particular case moutioned, log. 25 0r S0
- - - . . ]
(20 3 (' 3 G+ () e |
(| 3 13 5 13 i 13
You can work this out {f you feel fnclined; but
wo imagine that you will not care to use this for
mula for nding the logarithms of many numbers,

(60 A. L. K. says: 1. There Is a sawmill
with two engines and two sots of boliors, each set
having an tron smoke stack & feet high x % Inchos
dismeter. One set of bollers have two tHues 1o each,
the other st are plain cylinders. Al bum saw-
dust. Tho latter have good draft, but the other,
in hoavy weather, will not keep up stonm well,
Tho question Is whether, If one of the exhaust
pipes (1 Inches in. dlamotor) s insorted In the Nue
bollor stack, the draft will be inproved. A, It s
vory probable that the change will tmprove the
dmft 2 If 90, at what distance from boltom
should the exhaust enter the stack ¥ A, Insert the
plpe so that it discharges & Hitle above the top of
the bollers.

(60) F.J. anks: 1. What ia the best slee,
form, and waterial for a bolles for an engine with
oylhinder 3 loch diameter by 13§ inches stroke? A
Make it of copper, upright, with & flue lo the oea-
tor. 2. What Is the best manner of heating? A
Use oharconl for fuel,

(61) J. P, aske: WL regquire more power
to deive o paddle boat, of two hulls, Like the Castas
Ma, than ono large hull of the same deaft and
beam? A, It will take more power for the double
hull,

(69) J. M. msks: 1. About what length,
when folded up, would Peancellior’s parallel mo.
tion have to be to describe an wre of a circle of &
foot mdius? A, Detwoen 7 and § feet long. 2 In
what work are quartor twist bolls llustrated ¥ A,
In Hankine’s * Machinery and Millwork.” & Are
Hankine's works of soy use W any one except
those who understand algobea? A, In “Rules and

any number. ‘l'benloc.( :—l-)a\rmo\ .
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(08) O, P, gays: Two pipes, the shells of
which are of equal thiokness, the diameter of one
belng one foot, the other one hundred feet, the
pipes belng filled from the top by forcing water
In: which will burst first, and at what hight? A.
If the material in the pipes is of equal strength
throughout, the largest pipo will burst first, as the
strength of a pipe to resist rupture varies Inverse-
Iy ns the diameter; and it will burst at the bot-
tom, us the pressure Is greatest there.

(64) C. P. W. nsks: Having had a contro-
versy about balanced sllde valves, T write for your
opinfon. If we place one valve, ns usually used,
over the ports of an engine, nnd make an exact
duplicate and attach it to the other, the two
valves being back to back, so that one will make
asteam joint on the cover of the steam chest
while the other makes & simflar Jolnt over the
ports, will we have a balanced port? A. We think
not, If you mean a perfectly balanced one.

(05) E. M. says: I have an engine with a
24x5 inches cylinder, capable of running from 400
to 600 revolutions per minute. What should be
tho dinmeter and pitch of screw, and the length
and width of a boat, for such an engine, and how
much water ought she to draw ? A. You can make
tho boat from 15 to 18 feet long, 5 to 534 feet beam.
Propeller, 22 inches diamoter, with 234 feet pitch.
Boller, 2 fect diumeter, 3 feet high.

(66) W. S. asks: Can water be injected in
toa boller above the water line? A. Yes. 2. And
what Is the lowest pressure by which an injector
may be worked? A. This will depend upon the
construction of the injector, several forms being
in use.

(67) H. W. 8. asks: 1.1 am abont toputina
turbine water wheel, using 75 Inches waterina
circular sawmill, under 16 feet head; the wheel will
be 40 feet from the dam, and the water eonducted
to the wheel through & round tube of 3 feet internal
dlameter, the tube sloping down to the wheel. In
closing the gate of the wheel suddenly, will the
momentum or shock, caused by the sudden stop-
page of the flow of water, strain or injure the
tube, and will a safety valve be necessary near the
wheel? A. In closing the gate with moderate
speed, no safety valve will be necessary ; but when
the closure takes place instantaneously, you can
provide a stand pipe, three or four feet high, con-
taining air, which will act as a cushion. 2. Would
the 3 feet diameter tube be large enough for a
wheel using 75 inches water,under 16 feet head? A.
Yes. 3. Would friction gear answer well to runan
edging saw for edging stuff from 1to 4 Inches
thick? A. Yes. 4. My neighbor has a turbine
wheel 4 feet in diameter, venting 200 inches of
water, under 17 feet head, taking the water through
an incline tube of 3 feet internal ¢lameter and 200
feet long; the wheel under this head is rated by
the builder at 70 horse power, but with the gate
wide open it will not run one run of stones. What
13 the matter with 1t? A. The wheel may be
chokod, or some of the parts Jammed,

(68) F. W.asks: I am about to put up a
greenhouse; and in cotstructing the sides and
ends I propase to place, on the outside of the posts
and studding, one Inch plank, to this put ona
sheoting of tar paper, and on this ordioary foo:-
Ing. WU this answer the same purpose, (n every
respect, as putting the Inch boards on the inside
of the posts, the flooring on the outside, and fll in
the space, of say § lnchos, with sawdust? A, The
sawdust Qlling s lkely to be the warmer of the
two,

(69) L. R. B, asks: What power does the
ongine whose pitman is bolow the center of the
axles oxert on a locomotive? I claim that the
ongioo whose plston s moving ahead and whose
crank wrist I8 above the center of axles isthe
oanly one which is dolog any serviee. A, The ef-
foot is the same, whether the crank s above or be-
low the center.

(70) E. R. M. asks: 1. How can | make »
battery that will last & good while without peeding
ronewiong, and bo always ready for use! A. The
Minotti is one of the best forms of battery for this
purpose. 2. Of the ordinary Hquid batteries, which
i the most powerful? A, The Grove or Bunsen is
the strongost. o

(T1) C. L. T. aska: How are letters placed
on glas (0 street advertising by the calcium Hght ?
A, The plain letterings are painted or written, and
the more elaborate ones are photogmphed, on the
wlass
(TH T. A. P. asks: How can | construct a
small and cheap camera otwours for sketching obe
Joots at short distances? 1 have & comupon two
tnoh burning lens, and a plane reflector, 4 by ¢ inch-
os. Wl these snawer? A, Those will apswer the

purpose very well,  Take a small elose box palnted
back on the (nslde, In an aperture n the top of
which place your lens, and over this your reflector

at an angle of &,

What ia the best recipe for green Ink? A, Di-
wost | part of gamboge with from 7 to 10 parts of
blue ink.

(11 J. B B asks: Where olls, reduced or
out with aleohol, are added to plain strap, how
oant | provent the mixture from becoming cloudy ?
A. The sirup doos not dissolve freely in your oll
and aloohol, snd the retedy s not to sdd them,

(T4) (L B A, anks: What ls the best prepa
ratlon fur rendaring cotton Qreproof? A, A solu-
ton of tungstate of woda s bighly recommended.

{(75) . B. B. says, in reply to J. G. R, who
askabow to construct & cheap axyhydrogen blow
pipe: Tuke a round plece of wood about { inches
long and | Inch thick, and two hrass tubes about §
Inches long ; to an end of each of the tubes attach
& gun uipple. Bore holes in the wood obliquely,
and of such a diameter that the brass tubes, whoo
{nsorted, do not move easlly. Being the gun aip-
plos to about three olghths of an tnch epart. The
bore Of the gun aipple of the hydrogon tube Wust
Do the langer, %0 &5 10 allow twics as wuch e ae

Tubles " scarcely any of the rules are oxp 1

wigvbruically.

oo Trom the oxygen tube 1o esonpe.
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Baements must be received at publication offce ar
ecarly as Friday morning to appear (n nert e,

vi‘.n BLOOMiNG ROSES,

I'O'I‘ Pl.Am sent safely by mall, Post hld
S0 e de, 2.0, Elegant

MMI oum?i". CONARD CO., Rose G"'"“.

8T Unove, Chestor (.o

OCKING cn\m FAN, Self-operating—Tat’d
last su; *r. Can be -unm L) any Rocker, Best
» il -nl.lc wut, State ur’ullu 'atent for Sale low,
1" sooa, REMOR, Quisey, 111,

08&'1'& ToulE‘. {i;i%‘:m.f.:a %o h
8ho er ol o s.
A n,{,"" £ ?'zf-.’.}.&“.__me:s‘\o?‘ 'Y |uury‘ Lut

Aummatu: th Murmma Machme

Thisisa hy And works autom-
atlo (o all 1-. p;ru. nnd all m 4 nocessary for the ope-
utor 1o do 1a 1o place the Hub In the cuuek nnd take it

This Machine will mortice 80 scts of Lumber Hubs
g. hoars -un case Lo lho operator, ud will x:ort{cf »
ne. m nlty

Srientific

Aumerican,

the world, Send for Catalogue to

London, Parls, Vienns, and ﬂnﬂn.

FIRE PROOF SHUTTERS.

’ OLARK & C0'S SELF-COILING ROLLING STEEL SHUTTERS (Burgliar Proof), Vor Store
Fronts and Rear Windows, require no machinery or balance welghts, snd can be spplled (o any opening; also Roll
B Wood Shutters for Stores sdd Dwelllogs, Thouwsands are {0 dally use, and sre scknowledged the best shutters o

JAMES G. WILSON, Manager,
213 Weat %th 8t,, New York, and at

[[IIIIT=wRges
BEAMS & GIRDERS

l‘llb Union lron Mills, Piuusburgh, Pa.

The attention of neers and Architects is called

0 our tmproved W Beams and Girders (pat.

nnled). 1D which the compouad welds between the stem

» Which have proved so objtcllounble In the old

nodo of manufacturin &, Are entirely avoided, We are pro.

;gea to furnish all slzes st terms ax nvonblo o un bc
Alned elsewhere. For descriptive Hih

Saruegie Brothers & Co.. Unlon Lron Mills, ;'; ubunn.l\

Che Toll-Gate ] Fr=e Ficturesentires i A2

b
0fOnd! Address 'll.hump lout ﬂ m'? alo o -L«u

PATENT

Planlng & Metchlwl‘lg

Machines, Oru Wood's Pl
)llln‘ rbors, and other wood. working machl
OUD 8 MACHINE CU "l Libe “M. nm
Send for Clroulars, ', e, L] uudlmry Bte D«-ton.

THE IMPROVED

NIAGARA STEAM PUMP,

W to W1 Feari 8t Brookiyn, N. X,
Manufaotured solely oy

Hubbard & Aller.

EXGINES AND BOTLERS,

Pulleys,S8hasting and Hangers
a Speaalty.

LUDLOW VALVES.

FRED. BTUME & CO., § Park Flace, Now York
BA.N KRUPT'S BALE OF HORIZONTAL

and Vertcal Steam Engines, Also new and second
wud Macuiniat's Tools, Send for eircular a
THE YALE [ROUN WORKS, New anou Cone.

BEAUTIFUL DHCALCO)(.\V!A
r Transfer Pletures, with full Instractions and 24 py,
eatalogue, sent portogmid for 10 cente, 100 fuv-rOﬂL
T\uym‘hﬁuh Landwapes, Flowers, AGtanin Leaves
Anfmale, Binds, Insects, n}u- nn-l Comle Figures,
&c. They can be onslly taaiferred ta any utlrhn
M 1o Inftate the mn boautifal piinting. Al §
beautitul Guin Chromos for 10 cents, 20 for SOcents. Agenls
wadted, Address J, L. PATTEN & CO., 71 Pine St., New York,

UGHTIB®

(m(IABl"l:. ST 'A';l hNulNES ('o\umo
e maximum of e

J with the mintmum 011'0'::“ :’n‘:lu:r'::? ."l."in:yt‘:?‘
wi ely{‘nltlu!'h\'ur:g:) hlr;u"n. more than 1,000 belng 1t
- ’;mﬁ '8"?‘.“:':’ or no mle, riptive

ddress
III)ADLRY CO.. Lawrence, Mas,

Ngdllnam Iﬁfmonlnl'tllgheit.ngv

Saws and General Wood- W
JOHN B. SOHENCK'S ﬂug(ﬂnnlfl‘l.l:h"::
Send for Catalogue, e Liberty be., N, City

“7000 IN USE
BL, AKE'SSTEAM PUMPS

FOREVERY POSSIBLE DUTY

SE0.F.BLAKE MFG C0.79%3I UBERTYSINY
CAUSEWAY & FRIEND STS. BOSTON.

50 CANALST. CHICAGO
SEND FOR ILLUST RATED CATALSGUL.,

STENCIL DIES uists e o

olix nr;g Ke{ ('huclu zlm’-rloh(‘ymun mondnm makin
dn end for Catalogue aud » 3
B. M, srmu Eit, ‘n Hanover St.. uu-wn. Mase, P

HINGLE BAB&EL MACHINERY
POt KRR YOS A
HEADING TU (N Al pd u“" e

R
AILEY GAUGE LATHE—For turnin
dlc- and Cabinet work, Hlnf—lnol nu?‘mill::l k‘::i;h u.\:-
manufacture a tull ifne »H'Woud and [ron Workin

Machinery, B(c-m I'm,lm-n
ALEY o \_AIL Lockport, §.3

~ AGENTS WANTED,

Men or women. $14 a week. Proof
B fornished. Bm:nmxlmamandhnnm
f, able with no risks. A 16 page circular
7 andValuable Samoles free, 59~A poatals
> card on which t send your address
¥ costs but one cent  Write at once to
F. M. REED, §rw s, ¥xw vonx

WOOD -WORKING MACHINERY GEN

erally, celullln Woodworth ¥l
ardson « l‘-’wn lmxb roved Tcmun Nuhlnmm pad o

Coutral, corner Unlon 8 ter,
wrrm.uui' llUb & hlumsu)sou

BAW THAT IS A SAW—S8eclf-Feeding, cuts

8 inch plank same ease u 1 {nch. 1 man do llke

amount of work as ¥ men, . B. CONU, 197 Water
:umel.. New York.

MILL PROPERTY FOR SALE.
ook SASE AN and REANING MILT,

u Camden, N. near Vlnc Sireet Ferry, onl
MINUTES' § from Philadelphia Side. Substantia! brick
u re feet floor. Wuh tull complement of

%’Bm, with mogﬂﬁ W LUMBER Y ARD

dentred. °Wlll bo sold much
EDW IS “ll‘u B RAI ;f"m“.". Meoh's Nat'l Pank
.? WS ANRTEL & SONK: Groos S . Phila.

ECEIVER'S SALE.—Patent for graduated car
spring.—By virtus of an order of the Sapreme
Court, [ will offer for sale, st the Exchange Salesrvoms,
i Bto.dw.y. New York City, on the Jith day of April,
prox., letters patant fora unated car spring. For in-

¥ kKept con-
staptly on hand.
DRNA'GCB MAOHI\'B WORKS, Deflance, O

WanD TO CURE DISEASK OI' TUE BOME.
Rickets. Hum , and Fracture, Address Dr. G
lB!Nuu. riffin, Ohfo, With & Post Atamp.

OD SCROLL SAW
FLEB&VO‘“ July

1572

ten! :
For all descriptions of light Scroll or
Sx in A s ':ZJ“‘-
or Metal. 5 jon of
— [{ Work, Simplicity, Deravillty, Ea-¢ of
Working and Low Cost, these m
have no equal. h
ss represented.
Xo 1, "llh’bédol Saws..

2
: norlnx Attachment 5.%
ey ¥ sSend fo; Pamp ;loﬁn‘mmm sndLls
=L of Desl, 'or Parlor ents.
of DYRUME BEOS. Wilmingion, Del.

GENTS, READ THIS—WE WILL PAY
thl \! 11 Iar
dom :..n‘.::.‘. To'sel! our celobrated LAKE SUPERION
JEWELR tr'{olaln in the world equals it Addu-u
IIKEMA\ & CO., Coresco, Michigan.

Agents Wanted

For the sale and Introduction of the
Novelty Bracket and Perpotual Osl-
endar combined, patented April 2,
1578, 1t 1s the most saloable artiole
out. Eample sent at my exponse, on
re.cl;n of 25 conts, 1o any part of

tue | Direct letter,
L. P ROKE, virnnawiok, Mo,
STRIAL INS«LIUTr AvENCY.

Zlullhhed with awple tullluu for furniabing mwen or

nfor apon suy sub fot de-
sired. Pructlmlonn (lnr n‘ disease).  praciical re-
colpts, and secret proc cazh, Qlulllllho sml
zmlh‘llre chemlcal -mlnu’i AASAYS, etc a specialt

ddress, with stamp, A, ITH, M. D.,1ock box
hester, N. X,

ITUHI\G AND DRAINAGE MACHINES
rofshed at & moderate cost, cutting ditches of
sny -Mlh and depth in ground fyee from stomps and
rooks, Nuhlneo worked by from four to alx horses.and
l'r:lnwudvcﬂl o clh Ih‘bo‘r sﬂﬂny men a dny at least
A ounty lights or
» desy o Don,m ImO rm.'us.
lll nmdl'ly, New York Clry,

IMPROVED AIlMﬁTI'IO\‘

E.%ATSI( AND LIME CATCHER.—The

t and most reliable machine made to
rvo(od Steam BDollars, with partitions
or over and under currents to purify
the water and Hurlups screen to pmcnl
any impurities from onterin lhosﬂ
Al pnnlm mlol stesin have

D'or partionlars and ofrou-
fars, send to % :
M. KNIG ll s
MANUFAOTUR
Tnlodu. ()hlo

OODBU" & TEACH BNGINE, 14x30
ll feet mlle{ ﬂlnth face, price § 000; one

nqw 14 foot (mlloy 2! Inoh
ml

both with vmnbm cut-off and ¥
o;l llcbeockt W Fngine ; aleo two Bteam

|

fne
mollv"‘o nro Propoliers, one au‘ll
Machinists* Toola.nomr.d hand. Apply
g OYT, Mechonical
ﬁ T g ) Drsughlamen and

Taariy w0 Agesin. 54 Bew wrtiobes an’
-
B0 S

of the lulem drawings, terms, &c¢., apply to

me, At room 29, No. 20 Nassan bma;ﬁgeg ToTr(k){: ty.
Recelver of the United States Car Spring Company

AWES GENUINE CHESTER EMERY

nas been reduced from 3c. to 6e. par Ib for

ralns in kegs. Flour and Fine Flour romain-

at 40. per Ib. as oeretofore. Important
duconnu to the Trade. Send for circulars,
E. V. HAUGHWOUT & CO.,

26 Beekmaun St., New York.

Boult's Patent

Reverse Motion
Panellng, Varlety
Dovetalling
Machine,
ocuts Pa nels of
any design or
style of mould in
the solld wi

wit h neatness

chmg ;;:r the nnl nn ‘ﬂ?f‘é’»
" DROP PRESSBS. u..,':,t'.::‘f:; ‘l‘c‘.'.’,.

Water  Wheels, |

More than fnur umu 1)

g 9rurbnu-
WViter Wneeladn onemunn
thau any other ki

diam., ander

heads from1 1o 20 1t. Suc-
sesstul tof €Very purpose,

et, the

B Onest crcr puhllned con

taintng overs) fine Mostra
uooi #ent free to parties
wer.

SprlnxﬂleWBL o Lib-
eld.
erty 8¢, v'York City.

Portable Engine, 4,5,6,5 h.p. Some-
E Yer thing now, best for price. Circunlars.
Citas. PrLace, 163 Reade St,, .\‘. X

Latest Imvrovem

Donbdie Treadie, includ or
doz. Saws, thirt! ‘gx‘_mluble qu
Sawing Patterns
to the value of $4. Lea her bcl:,
nand ed dr{ll, wrench and cas ngz.

Speeda N0 strokes aminute, Siws
lw inch thick. Price. compiete
Ten Dollars.

SMALL STEAM ENGINES,
with copper Boller, to drive light
Lathes, Seroll Saws, &c, 100 Serol
Work Deu:u! Free on v-uelpx of
stamp,GEO. PARL, Euflalo, S.¥

% week ana expcnm o lll. Amclel
0 ew, staple aa flour. les C.
o LININGTON & BEO., R othluco

&> Excelsior .

Scroll Suw

an Is

a0rat cflu Shap-
er, Edge and
Scroll Monld-
= er, Doesger-
~eral Doves
=» talling with thick
or thin stuffs.
Kimole, Duradl’,

fent.

™ Send ror Pamphlet sod
Sample of wor

Improved ﬂolm Steel Cutter for
all Kinds of Variety Moulders
mndn to order, and warranied

ll. O. MACHINERY
fatt o(‘roelt“lh

MACHINERY.

[(RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HASGERS, PULLEYS, COUPLINGH, HELTING, &0
&o. Bend for Ilostrated lalnl(mu and Price List.

GEORGE PLACE & CO,,
121 Chambers & 100 Reado Sta. N, Y. Clty

Model Engines.

Complete sets of

Castinﬁs

for making sm

oael Steamn bogmes 13 (o, bore, 5 {u, stroke, price §4;
dluo!ln bore. 410 nro e. price $10, samo M via sa ont
Eureka Foot Lathes onl 15 Dollars. Gear Wheels and
Parts of Models, All kinds of Small Tools and Matert:
als  Dlustrated Catalogue Free,

GOODNXOW & WIGHTMAN, @ Cornblll, Doston, Mam

Chemical & Mineral Productions

lans, ric§ Acid, Nickel Salia, Man.
uhbl:m cﬂnumon Coball, Tin, Cadmium, Zaf

. bie Putty, Sl
&o. ""ﬁéc’u"'r%';"b 2%, 2% Fulton 8¢, N 3*

FOR S8ALF, BELOW COST—A No. 4 Selden
1% uu:h discharge. The Pomp Is s new one,

u gsed except on lml.lnd I8 In perfect work-

Also a No. 3 Cameron r second hand,
135 Inch discharge, The latter I’u“y is o perfect work-
ing order, but s an old {\nm ould exchange hoth
pomps for one of the Valley nuut(unn( Company's
No. 4 Fly Wheel Pumpa. If new. ora W rd. Address

READING & HUNT, “Ilkct-l!‘m Pa,

noram RIFLES, PISTOLS uvol.vna.

has never
ing order.

OF iy and svery Vind.  Send stamp

Addrem uro-u \V?‘un Gun
and Revel

lAONETS—Permlnent Steel Magnets|¢
of any form or stee, made to order by F. C. BEACH
& CO %8 Canal Bt,, Now Yorx., Makers of the cele-
oratea tom Thumo ‘and Miniatdre Telegmph lostro-
mente,

PATIENT

OLD ROLLED

SHAFTING.

fhe fact tost this -nnllln‘ nae T pur cent grealer
strangth, & Aner Anlah, and s troer 1o gage, thao aoy
other I» un renders It umlnuluod!) tho most economical
We nre nlo » Ihe sole manufscturers of the CXLERRATED
Coriaxs' Far. Cour, uuod-n:l llnrnm- l‘nlllnlnn, ll?'n ers
ot of the most approy ity o- A A, on
spplication to NEA & LAUGHLIN

Tre Street, md MN lunnu. thnunh. t‘l
1908, (Anlll c':' ;;Ylﬂr. ol R
P Aok s of this Khaftic store ann tor e by
P WA DANA, ) 3‘ f' loston, Mass.
GEO. FLACE & « 121 Chambers sfreet, V Y.
PLERCE & “n.\n\n Milwaokes, Wie' """

Gl ASS h,[Ol'l LDS, for Frult Jars, Lampa,

Nottles, Ink Stands, ot

18 yoars Con, WiiTe and Cm
thing new 1o @lass, you will regu

Every desoription of moalds for glass, rubber, oo,
oto. a‘od model or drawing, Inclo~ Mawp.

TO E l.ncuu‘-‘r '&QTM it k l& WELERS,

TES, CHEMIOALS AND MAT "
"An‘:{ol.“l Rhoo sof luumu ﬂe B peta
l'ln ox, TH HAL m-n lnt riolan,

1 nv?".hld Street, llouou uo Miustrated Catalogue
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TBA]]E ENGINE.

loueh- opum- ect
omm’—dl lght parts
uf Cast Steet,

GUIDE TO &35 tokot s sessspowieg
UCC s make §5 lomuny.ovu 'ﬂl
§onb 103 welght 1h £OId. Maiiod toerp e

pley, for oaiy 1 ceaia "5 e UElos n'suznuw

T COPE & MAXWELL 3 MFG COOS

INDEPENDENT %ot vec rers

and low-

riced Steam Pumps off red ﬁl.u ice Lista
rluuou from Om?: -ad(s;ua! orks. lhmfl!
wn, Oblo. WarzzooMs, Chicago, 11l ; ti, Oblo,

A FORTUNE fen.sst 12 e Susie stamg

STENCIL AND BTAXP WORKS. Bdumon.

OTIS’ SBAFETY HOISTING
Machinery.
OTIS, BROS, & CO
0. 348 BROADWAY. nEW YORR.

l la%llAllIN()N MERIAM & CO.,
mufmunnof:he larest vedPugn Daniels*
Woodworth Planing H-chlnup“;hwhlng, Sash :l:d
woldlng. Tenoning, Momulnz. Barmg plng. Vertical
snd Clrcnlnr Re-sawing Machines, Saw Mills, Arbors
doroll Baws. Iulhuy Cut-off, and R
4 ke and Wood Turning Lath:
Wocd- worklnx )I-chlncry. Catalogues and price lasts
oem ou application 3 ter A
Warehouse, 1057 lemytu«t New York. n

MPORTANT FOR ALL LARGE CORPO-
RATIONS axp MA\’L‘PACT("RNO CONCERNS.—
uerk’s Watchman's Time Detector, u le of
soutrolling, with the utmost accuracy, the motion of &
Vatchman or rutmlmnn. a8 the same
n:lllon- of his . Pbu"s’d foiz n Clrculsr
'k TH.II detector te 'cove‘::d by uvo d

r’lnln using or aell
ApLl mﬁs {Dg these Instruments

wimo\:fnb'
=1l B dAnsit =1{th according to law, =

Todd & Rafferty Machine Co.

MANUFACTURERS OF

Che celebrated Greene Varanle Cut-Off En
Patent Tubular and Flue Bollers; Plain Eudgemvu&: ‘fi"

tonary, Holsting, and Portable Bugines fit
K st Ehipe; M oeanng; Shrune i Bk,
ope, X, a0 m!
Agents for the hew lfn\-tnp)ellnnucmnn . (.% nery,
Sirtevent Dlowors and. Diocm z:;“"m‘;‘f Y
s an erent -
WAREROGOMS, 10 BARCLAY BT., ” 3

WORKS ns’nsow NEW JERSEY. =

Hﬁchlneg o lnprol'xgauti len for making mnﬁs

sole makers of the well known I¥PROVED LaW' 8 PATEXT
~umou AXD ING SAWING MACHINE. For circulars
TREVOR & CO., Lockport, 5. ¥.

A WEEE to Male sao Femats 2 s, In the.r
hmculs s

locamy. Costs NOTHING to try
EE. P. 0. VICKERY & CO., Augusts, M

BLAKES PATENT
Stone and Ore Breaker

Crusnes ul aud and drittle su
31'0: ar

An. and for CoNCRETE,
LAKE CH("H!R 8 .
Wew Havan Conn

Barues' Foot-power Scroll
Saws and Lathe,
TEHOUSANDS NOWUSING THENM.
MANY who read thls are wast
time and money that could be uv:s
ruh those macifnes. Mahy are mak-

=, by ntln{ them, from 83.00 to
1i Q{ what pager thts
ln.m u! stamp.for fall
ducﬂTlou \\“ l'.&..l. IIA NES

2A NEW PHYSIOG \'O\IY

Or “Elzns of Character'' as Seen in Human Tem
ment, and in the Features; with 1,00 illustratio: n-
Price, Muslin, ﬁ\ (-lr u Turkey, foll gOt, $10. Semt
Arstpost by S, R, 57 Broadway, New York,

DEVIOR, RY WHICH ANY XAME OR ADORESS
be farmed 18 & mameni, and b ae reatily dlaridand,
Vor sale by I e Clrewlars,
Eastof Odia, 0 SARNAA Park Flace, Naw York )
Ohe spd wrt 0. O nu\‘nv ™ Wukington Nireet, Chicaga.

COR.\' ll(‘\REP-\n BUSHELS PER HOUR.
> » C_HILLS, 31 Courtlandt St, « New York

ine Lathes, Planers, Upright Drille, Ihna aod
Cbne g‘lahhrl Borfug Machines. and other tools of
welghts, Arat class stock and wor nship, Prices

lo u it lbn! u‘r- Eend for Lllustrated Catalogue,
L MORSE TOOL CO,, Worcester, Mass.
This machine will mortis
w0 Mitud Stiles at once fo
Fixed ﬂhll in all Xinds o
wood, l rdless of Koots
mnlng or minute, lear«
{og themn clear of chips, and
will bore for rolllog siats,
I8 per minote, Aw omatie
luuul Siat Crimper, crimps
4,00 per bour. Hilnd Siat
Aanor, planes both sides and
dges at once. NBlind Slat
fenonor, tenons both ends

al onde,

MARTIN “UCK, Ageat, Lebanon, . R

A GOLDEN HARVEST FOR Aoa.\"rs.—
{ Prooks' Patent Diamond Bteel Kaife and Sclssors

harpeacr is perfection | latest and best ullln inveation
outy price t8 per hundred; sent C.0, (ver Mated
samp ckelx-lumh fuished, with ofrenlar r mﬂ’, for 3o,

LETCHER, # Easat rosdway, New York
PERFECT
NEWSPAPER FILE.

The Koch Patent t m‘
nu. sod ME‘I ots, has l.lru
e umb«w pplited for l.oh" oll 0 “‘r
'S

ov = p-m':. %ﬂ"l("@w‘;
MUSNN & 00..

Addn-
Publishers “Boresrinig AMSKICAN,

casALNS

D W NS
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Advertisements.
0 R Souts & Tine.

Engravings may head odvertiserments at the same rate
por line, by meamrement, as the letter pres.  Ad-
tertinements must be reocived ot publication ofice as
carly as Friday morning to appear in next (se.

-COOKS FOR Ill'll.mlnﬂ.
B SEXD POR ILLUSTRATED CATALOGUNR,
A. J. Bicknell & Co,, 27 Warren St ,N. Y.

Artesian or other Wells! For Sale!
. State or Whole Right, Recent patent for -
Cuw;l')‘m in making W enf mrmuh' )ty: carth or

lexnul pnnnun;cnlus and dispensing -llhluulnx,
onc stone curdli
g e cn \-. !‘()\‘I‘ll Omaba, Neb,

School of Civil Engineering

OF UNION COLLEGE, SCHENECTADY,N.Y.

Thorough course of instruction and geld

For special information, address Prof. ST.\LET
TUIN] cern C oi mﬂr‘u Classi-
For info tion cob I lbc l‘rﬂld('ll

cal and Scleatific, address

WANT TO SELL MY PATENT P\)B DE’\;‘ID(:,K
Arpe Szalrs. Good for bcn Tact -
::;tm“u. and a :no- roly nper Metal**
otlm. and with capital

of hlem
e sodanad 1304 Jefferson ‘: s

A\l

THE B EST INJECTOR

For Locomotive and Stationary Boilers.
FRIEDMANN'S PATENT.
Over 15,000 Now in Use Here and in Europe.
Ta more and hotter water, with less steam. than
any c:‘x‘l;-‘n oll has two Waterways, ixed Nozzles, and no
movable parts to get out of order,

=, Sole Manufacturers,
NATHAN & DRS\ F‘lu-ru‘ St., New Yor!
£ Send for tntaloi“f

Lovest Prived and BEST.

Excelsior Do Your Own Printing
Portable 3 Frems for carde lalels, envelopes, stc.
Larger sises (o layer work,

BusinessMen dotheir printing and

advertising, save money and increase

trade, Amatenr Printing,deli hl
ful pastime for spare hours. BOYS

have great fun and make money fast

at printing. Send two stamps for full

P lhn et
catalogue prosses ote tothe Mfrs
"88333 KELSEY & ufpiluuu. Conn.

R COVERING FOR BOI] ERS AND

(2 ,auvro‘r'rnl r Cent In Fu
OOR FELT CEMUNT CAND PAINT FOR

RUUFS 1 the best in tue muket

Asbestos Felting Co.

316~-323 Front St., K.Y,

New Design Upright Drills,
Have the best 'Quick Return' yet offered.

-

-E‘ The smaller sizes are driven with the

T New Square Belt, Sexd for

£ WO0D & LIGET MACEINE C0.

¥ Woncesrex, Mass , Man{"rs of all kinds of

N yon WOfkmg Machme 3 Lathes,
" £ Cutters,

detc Aho. Sﬁaftmg. Pulleys, &c.

‘Mam & Co’s Patent Ofices

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States.

TWENTY-EIGH1 TEARS EXPERIENCE,

MORE PATENTS bave been secured through
Usis agvacy, st bome and sbroad, Whan through any other in
the world,

They conploy s their sslstants & corpe of the moet ex-
perienced men & cxaminers, specification writers, snd
dnftsmen that can be tound, many of whom have been s
ected from the rsaks of the Patent Office.

SIXTY THOUSAND lsventors bave svalled
themasives of Muns & Co.'s services in examistag thetr In-
ventiona, sad procuring Lelr petente

MUNN & OO, ta counsetion with the jabiication of the
SereaTine Anexican, continge o eamine (nventhns
ooafr Witk (aventor, prepare drawings, rpevifications, and
MrRnenta attetdd 1o Sling ajgdications ln the Fatsnt Office

payiag e povernenent foee, and watch cach case ep by
Map while pending before the examiner. This I done
rough thelr branch office corver ¥ aod Tth Strveta, Wash

agon.  They slso prepare and file cavesta, prosure Arelgy,
potents, trademmarks, and refssuce. sttond 10 rejected cases
(prepared by the inventor or other sttorneys). procure copy-
righta, Mued o nterferences give written opinbons on
matters of lnfringement, farnish copdes of petanita in fact
Stlend (o every hesnch of patent bustases noth (o this and
& loreign ountries.

Pstents obtatned in Ososda. Englsnd, France, Belglum
Germany, Basls, Prusta, #pain, Portugal, the Britiah
Colonies, and all oller countries where patenta an

gratitad

‘wwhnﬁ- In e Borzaririe Awemioan of
ol tnventions patonted through (e Ageney, with e
bame sod reidencs of the patettes.  Paremts are of\en
oM, 16 part or whols, W parsons sttrseted 1 We tnventim
by 180k sotien.

Amdnomnmmmmm il 44
Poots 00 for chtmnieyg United Soscse TOLUTa M s riren ey
PGhag satiustvely 1 Forvign Patents, stating coet for
el coatry, Gine pranted, ste. sent fres. Adiree

MUNN & o,
Pllsbers SOLENTIVIC AMERICAN,

27 Park Roew N, ¥,

..-_Og-:—c.nu ¥ and 7tk Streets

Feientific mervican.

Have You Ever Seen

The Nlustrated Catalogue of the Exoxrston Portaniz PrixTiNG Pagss? Keery man Als own prinfer. Our new
5 Press now ready. A few dollars buys & press and type that will print your cards, labels, envelopes, bills, etc,,
AL & tenth the cost of printer’s prices. Save money and lucronse your business by live advertising
Send two for foll logue of presses, type, cte,, to the Manufacturers, :

W. KELSEY & C0,, Meriden, Conn.

PER —axp LEVER
REGULATORS GAGE COCKS,
MURRILL & KEIZER. 44 Holliday St., Balt.

Working Models

tmental \hcnlne Metal or Wood, made to
:t?iirx'rwr % WERKELR, 6 Center St., N.Y.

STEEL A‘D guA RCOAL

A Of superior Qudlly. suitable for
mining and holsting pu . In-

clined transm ulon of

§ power.elc,

H coal and I8 B for Ships’

g Suspension Bridges, Derrick

HARTFORD

vy-

STEAM BOILER A e OCK Conmtaatly on hand

cut,
JOHN W.MASON & CO.,
43 Broadwar, New York.

Inspection & Insurance
COMPANY.

The Most Powertul, uu the Only ‘nx'hl
Shutting, Good Part Gate anblno

BUY A Clde. )’ng t;f.d.‘;l;ll wheels 0 it
W. B, Fraxxux, V. Pt J. M. Auiax, Pres't. the timea v
Puxaca, Ses M. \\\ IN
o WAIN “};n)l(,hel-dﬂé. Mnas.

HARTFORD,

ASBESTOS MATERIALS

ROOFING, SHEATHING, BOILER FELTING, PAINTS (all colors), ROOFING PAINT.
CEMENTR,&., prepared ready for use. Send for Pamphilets, Prico-Lists, &c. Liberal Inducements to dealers.

CAUTION .—The public are Aeredy cautioned against purchasing or umnq mate=wals for the above or
similar purposes, purporting to contain ASBESTOS, unless they bear our name and dates of patents,

Patontee and Sole Manufacturer, }H. Ww. JOHNS, 87 Maiden Lane’ N_ Y.

EstanLmsnen 1808,
CHASE’S
Pipe-Cutting and Threading
Machine.

rtant tool i designed to flll & want
TERS and MACHINISTS, for cuttin

Coxxw.

long feltby STEAM AND

This im
GAS FI and threading pipes npidly

and cheaply. An dpprmucv boy, wln one of these, c.nc!o more work
two men with ol lances, under the old system, NO PIPE SPLIT-
TING! ﬁoﬂb I'E \slllé OX OUT! 1tcuts threads lnd mnkel nipples

for all sizes of from u to 2 inches. Welghs only wo lbc S(mxﬁe
than any machin e madc full u-t of collars and lengths fo p-
ples goes with the machioe 4 z Y
THE (‘H.\bh MA\ L FACTURING COMPANY
&2 Send for Circular. H ? FRONTSTREET,  NEW YORE.
For Sale bv Morrh Tasker & Co., Pulladelphia, New York, and Boston.
. Banks & Co-, 84 & 3 South Canal St Cny feago.

SECOND EXCURSION

TO THE

HOLY LAND, MEDITERRANEAN,
THE CRIMEA, EGYPT, GREECE,

AND INTERMEDIATE FPOINTS OF INTEREST,

Calling at the Azore Isiands, Cadiz, Gibraltar, Malags, Marsellles, Oenoa. Leghorn, Civita \'ecchll N gleo.
Palermo, Athens, (.on:unﬂnovle. Boruwpol alta, Smyrna, Beyrout Carmel, Jor?n

Cagitari, Algiers, Madelra, and Bermuda Q ial Steamalilp to leave ke- York June u-bore Forpxo-
ETRIIIDE A turther information, spply to

GEORGE F. DUNCAN, Oflice U, N, Shipping Commissioner, New York.

'R'O—GT_S’—FB-R'CE—BIfKST_BfOVIERT

SPEED ONLY 100 T0 250 REV. PER M. SAVES
HALF THE POWER REQUIRED FOR FAN.

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

NOK- Nllﬂltﬂu STEAM non.n & Pm

COVERING

Haves ten 1o twent r nl Ly | ¢ b
foot K, !tk vart-(l ,\P‘ o~ am N I?I:l&):‘r",:‘l.“l}':(lx g

l;m. ARDUS' PATENT UNIVERSAL BOCEN-
THRIC MILLS <Fo grinding Bones, Ores, Sand, md

Portland Oomont

From the best London Manufacturers, For ulr b
JAMES BREAND, S QI 8¢, N {
A Practicsl Treatise on Cement furnfshed for 2 conts

:mrnml- )'ln Clay, Guanos, Ol Cake, Feed, Col
orn and Cob, Tobmeéon, Snuff, Supnr, Salts. K
Coftee, Cocontut, Fiaxseod, A-ﬂn-ln (:°|:“_""“‘02
ry.'u'. \rl;'-:nu"l " ".f'h\llld'l] other i, \Im for l':nln\
5 Sre J“'“ A BORSITHG & SOV T ”:'.‘.::' ks asto Blacking oto, JOUN W, THOMSO
or to JAMER BOG/ s,
ers, Trenton, N. J., or 117 Liberty Bt,, New York l-lmhn', \;h York o ‘11“' ‘“"""M - .n‘

Wheels and o wpe for
Send for Clrenlar

conveylog power luux distances

THE LECLANCIE
BATTERY,

Putented June By 180 Apri)

ﬁ' v:: reiseued Vrbrulry

The Great OPEN
Nattary, suftabie I:v'"l‘t(L%t‘T

‘0 T

and Fhaped Dis 1 Cart 0 Ay e fe ;
Yiirning Kimery Wheele: Grindsiomes. Siea Srasies oo ALl SRR
u...p..lpvuluahr r Onbender Iollers, ot n'{v. : "”" 'Xrb;lM T
I. DICKINSOR, Fatentec, 64 N assan 54 ALL nrlrr.urm'
omve G N INE uniess bav.
PORTLAND CEMENT clhcn T e s s
. Al 44 4 ond tarbanl® fhe ke
A Fractioa! Treatise on Coment turniehed raxs l"’ TIONS | B '"
= L. Mascuany & Co., % south ™., New York SORTHLESS.  Sesd tor
IRON R T
» ™ el e
K ul;l “L 5. DRILLA &e o K k CLANCHE BAT-
AVEN I OO g TR, et

Ail{ 1

aven, Cons. Ik 8, New York.

[MAy .1, 1875,
Machinists’ Tools,
EXTRA HEAYY AND INFROTED FATTERNS,

LUCIUS W, POND, MANUFAOTURER,
Worcester, Mans,

“mt"xmmo .‘oﬂ Tﬁ'w&ku

OGERS' TANNATE OF S0DA BOILER
Scale Preventive has been in ue for eight
and bea the unqualified approval of a t .4::)
our best engineers and aclentific men.
that It is the best proparation for the w"uuo.
moval of scale ever off to the bue 5 m‘. R?
vound. :send for book on ** Boller Incrustation **
JOS. G. ROGERS & CO., Madison, . Tnd,

ELGIN WATCHES,

THE BEST for RAILROAD purpose:
SeEeaat., Certitentes ek eve 5
o
ﬂ;t:dl in ‘:hc Ufn(;tod‘ Statews, e
x grados of Gonts' Watches with
wmfn. and Setting Atuelu-cuu.' o
BUY NO MORE CHEAP SWISS WATCHES.

ASK TO AER

THE NEW ELclN WATCH,

“m V. AVERY”

The BEST WATCH, ‘t:'o‘-m. now made In the

Each Watch manufactured by the Com-
pny,bo-r lhol:{rﬂlo Mark, Is nccoma

nied b the name
l’:a num r of the w.uh. Gglrn;ud-‘
-nlo gy all Jewelers,

. lmnruved Foot Lathes.

A3~ For

. Circular Sa
e e A P S e

Just the nruclu for Anlnuor Amatetrs,

Illamnnd Sohd Emery Wheels.

1832 mw a‘n" ﬂ""ﬂs‘h“ﬂ" mm ~ 4
e w- e e
Jualed

“"*“%% s r.*w.’? e,

Dest,
Catalogun

SCIENTIFIC AMERICAN,

FOR 1875,
THE MOST POPULAR SCIENTIFIC PAPER

IN THE WORLD,
THIRTIETH YEAR.

VOLUME XXXII-NEW SERIES
The publishers of the SCIENTIFIC AMERICAN
beg to announoe that on the second day of January,
1575, a now volume commenced. It will continue
to be the aim of the publishers to render the con-
teats of the new volume more attrctive and use-
ful than any of its predecessors,

To the Mechanic and Manvfacturer.

No person engngod in any of the mechanionl pur-
sulta should think of doing without the SGIesTIFIC
AMERICAN, Bvery number contains from six to ten
engravings of new machines and inventions which
cannot bo found in any other publioation.

10.00

The BCTENTIFIO AMERTICAN s devoted to the
Interests of Populnr Selonce, the Mochanie Arta
unble and instructive not only o the Workshop and
Manufactory, but wso in the Household, the L
Ono copy, ono your (postage lncluded), ...
One copy, six wonths (postago inetuded). .
yonr, and one copy of engraving, “ Men
of Progrom” .. .
L STy, "w
Remit by postal order, dnﬁ. or -n--
MUNN & CO.
37 PARK -ow. NEW

T

Manufactures, Inventions, Agrioultur,Commerce,
brary, and tho Reading Room,

Ono copy, threo wonths u-omnlncmdﬂ” ?g
One copy of Scientific Amerioan for one
Addros ull letters and make all Post Office oF
.,,,H E “Sdentifio m Vi

and the fodusteinl pursaits gonomlly ; and it is v
TERMN,
One copy of Bolentifio American for one
yoar, and one copy of * Sclence Record™
ders and drafus payabie 1o
t:‘.l:‘u nllv Jolluo“‘oc t ]




