b ee -
.- e — ey G

o | e S

RS e

Vol. XXXVIr,
NEW suiies, )

No., 5.|

I CABLE MAKING OF THE EAST RIVER BRIDGE,

The stage of work through which the great East River
Suspension Bridge is now passing may be considered that
which includes the first permanent steps toward the forma-
tion of the superstructure or bridge proper. Hitherto piers
and anchorages have been erccted, the river spanned by a
slender foot bridge, and the attendant temporary guys and
braces, but until the last few days it bus been impossible to
say that any integral portion of the vast mass of suspended
wire has reached a finished state.  Now, however, two huge
strands, respectively belonging to two huger cables, are per-
manently fixed in their great shoes pinned between the colos-
sal eye bars of the anchorages, and fixed in the graceful curve
with which they sweep over the river, their centers marking
the lowest point of the majestic structure which they are to
aid in supporting, In order to clear up any doubt in the
reader's mind as te what the main cables and their office are
—for to these the strands now finished belong—it may be
well to explain that the bridge is to be held up by four im-
mense wire ropes, or more strictly bundles of wire, for, con-
trary to general supposition, there is no twist in them.
These cables pass from anchorage to anchorage, rising over
the tops of the piers, two crossing the latter ncar the middle
and one at each end. Their course can casily be followed on
the engraving of the bridge as it will appear when finished
in our next issue. It will be seen that the roadway
which extends straight across the river from floor to floor of
the great arches to the piers, and then from piers to anchor-
ages, is suspended by smaller vertical cables of constantly
varying length.

Each one of these mighty principal supporting ropes is
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composed of nineteen strands, and each strand is made of 260
steel wires, The size of wire now used i8 number 7. Num-
ber 8 was first employed, but the larger size was preferred.
When these wires are laid side by side, they make a bundle 8

|

inches in thickness, and the weightand tension of the bundle |
extending as it does from anchorage to anchorage, appears
in the shape of a pull of 40 tons at each end. So that each

| drum the ends are joined.
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entire cable will exert o strain of just nineteen times that
amount,

In this and the following article we propose to explain
how these main cables are made, for although we shall des-
cribe simply the preliminary operation of strand making and
securing, it will readily be scen that further operations in-
volve but a series of repetitions,

It may be remembered that after our examination into the
way the steel wire was made (the results of which we em-
bodiéd in an article some months ago) we left the wire in
large coils some five feet in diameter. Following these coils
now to the Brooklyn anchorage—where is the spinneret
whence the great cobweb is emerging thread by thread—we
shall find them dipped in oil, dried in the air, dipped again
and again until a moderately thick coat of hardened grease
has changed their bright zine lustre into a dirty yellow.
Then they are carried up on the top of the anchorage, reeled
off on large wooden drums, and from these last they are paid
off as required. We have already explained how the first
wires were got acrossthe river. One of thefirst conveniences
afterwards put in place was the carrier rope. Thisis simply

| an endless wire cable which starts from the Brooklyn anchor-

age, passes over the two piers in turn, then to the New Yerk
anchorage, on top of which are two horizontal pulleys,
around which it leads, then back to Brooklyn, and finally
after passing around an immense horizontal engine-driven
One part of this carrier rope car-
ries wire for one inner main cable, the other part forthe cor-
responding outer main cable. On each part is attached a
traveler wheel, which is represented in Fig. 3. Thisisalight
| Continued on page 66.)
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TORPEDO DEFENCE-INVENTION WANTED.
An invention that will protect ships of war from att
of torpodoes is wanted; and this want ought to stimulate
the inventive skill of mechanics and scientific men. I
does in somo form have played an important part in th
wars of latter yoars, but these torpedoes were not the infer-
nal machines that are now being employed. !
days they were recoptacles filled with explosive material,
and we
to the object that was desired to be destroyed.

fired by concussion, elockwork, or time fuse.
of such torpedocs could most gencrally be discovered,
proper attention was directed toward the

Torpedoes of that class were playthings compared with
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Lot us take, for example, the Lay torpedo, notices of  article.

[AucusT 4, 1877,

has not yet expired by limitation of seventeen years from its

acks | date, and can be retained.

An appeal from the decision of the Examiners, and eqp.

Torpe-  firmed by the Commissioner, has been made in the cass of
o W. W. Bierce, for improvement in strip or ribbon tickets,

The object is to use these tickets on street railways, The

In former  design was to sell these tickets in strips, with one or mgr,

tickets made to be redeemable. The decision was that thix

re ofther snchored in the pathway of vessels or floated form of tickets was old, and that the system of fcct‘emlng

They were tickets old also.
The l(;(‘ntinu of certain tickets is not essentially an improved deyige or
if | article, but rather a method of transacting business, and thj,
ir places of con-| method is not patentable, as it neither relates to a Whine'

The refunding of money to the posseasoy

manufacture, or composition of matter.
A claim had been made by James Arkell for a paper bag

the inventions of Lay, Ericsson, Whitehead, and Thoruney- with a jaggedly cut mouth and glso the m?tbod of makingjy,
The approach of these messengers is submerged and The claim for the article was rejected, which was acquiesesqd
hway cannot be discovered by the assailed party. |in and the claim stricken out. A few days before issuing

the patent for the process, the applicant filed a claim for the
He should have applied for a reissue, and included

which performance have appeared in our columns, and | this claim therein. The Commissioners concurred in the

there seems to be but little protection from its attack.

It is views of theexaminers that a notch had been used in othery

| Jaunched silently, and with accuracy it speeds toward its in- | than these with a jaggedly eut mouth and for precisely the

channels, and direct it at his will to unerringly strike its
formidable antagonist and sends him a wreck beneath the

through which the torpedo cannot burst.

ropes may surround the vessel, supported on boats in which

are watchful crews to give an alarm. Other devices may be

employed; but they more or less interfere with the sailing

qualities of the vessel, and would geriously retard its man-

agement should an antagonist present himself, and an en-
zement ensue.

Protruding spars may keep off a torpedo boat, similar to
the Thorneycroft launch, and the electric light would deter-
mine its position. But let this vessel be attacked by the
Lay torpedo, or others of like character, and such defense is
futile. The net-work of wire will keep it at a distance, but
the objections to its use, except at anchorage, are as given.
At a recent attack of four torpedoes upon a Turkish vessel
in the Danube, the commander saved his vessel by coolness
and quick mancevering. But the type of some war vessels
is such, especially those heavily armored, that they cannot
be thus handled, and would thercfore at times present op-
portunities for the approach of their fleet-moving antago.
nists,

What the protection for the swift and unseen movements
of submerged torpedoes may be, the future can only decide.
It is left for inventors to work out. As a hint, we say study
well the action and approach of the torpedo, submerged as
it is. Remember they are swift and unseen in their move-
ments, impregnable to attack, and most destructive in their
effects. That a defence can be wrought out that will be all
that can be desired we have no doubt, and he may consider
himself fortunate who does it.

-
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KNOTES OF PATENT OFFICE DECISIONS.

Upon the refusal of the Commissioner of Patents to grant

a reissue in the case of Mayall & Williams on the ground
that an interfering application had been filed subsequent to
the date of their patent, and that the grant of this reissue de-
pended on a question of priority, to be determined by him,
us between the interfering application for patent and the
patent of Mayall, the Supreme Court of the District of
Columbia declared this decision of the Commissioner void
and of no effect, and decided that the appellants were entit-
led to a reissue and that the same be reissued to them.
Upon the rendering of this decree the rules of the Patent
Office have been amended to accord with this decision. All
interferences now pending between reissue applications of
prior patents and later patents, or with applications for re-
issues of later patents, or with subsequent original applica-
tions, will be dissolved; but on motion, the record in the in-
terference proceeding may be amended by the substitution
of the reissued patent in place of the original patent. An ap-
plication has been made by C. W. Siemens for a reissue of
a patent on furnaces granted in 1869. Some claims were set
up for devices contained in certain expired foreign patents,
the inventions of the applicant. The Commissioner has de-
cided that the applicant had no right to a reissue, and could
not claim matter shown in a prior foreign patent that has
expired. One of the reasons given is that the subject matter
could not be protected in the courts, and on that account the
patent should be refused, that in such cases no distinction
should be made between the original application and re-
issues.  No color should be given to an individual claim, by
granting a patent purporting to secure a right, when the
Office has no such right to confer,

Under the nct of 1886, patents were limited to fourteen
years from the date of foreign patents previously obtained.
Under the nct of 1861, ull patents granted were o remain in
Toree for seventeen years from the date of issue. In the act
of 1870, patents granted to foreign inventors were limited to
seventeen years from the date of such foreign patent,

The object of the refssue soction is to provide n means of
correcting individual patents; and if the period for which the
grant was originally made has oxpired, the right to claim the
invention in u reiusue doces not exist,

That portion of the invention patented in England in 1861

t

| tended victim. The operator being on shore, or at a dis- | same purpose, to facilitate opening, and it merely resulted
tance, is able to navigate it through crooked and intricate in the double use of an old device.

TRADE MARKS,
The registration of a trade mark that is not identical with

waves. But if this antagoni:t be anchored, precautions of | yet so closely resembles another as to mislead the public, is
safety may be employed. A net-work of iron may be sup- denied to Coggin, Kidder& Co., as is also the additien of an
portc:d on booms, or pendent below the vessel's keel, | arbitrary symbol of a Maltese cross to the trade mark, which
A cordon of

is declared not to amount to sufficient difference to warrant
registration. In the judgment of the Commissioner, the
leading word was calculated to mislead the public, yet when
the two words were seen side by side, the difference could
readily be perceived.

In the application for a trade mark by W. S. Kimball,
filed in eight different arrangements of fizures in connection
with the trade mark, to show the modes in which it had
been applied and used, the decision was that the facsimile of
the trade mark was sufficient, and that no protection is af-
forded to the use of scrolls, or figures that are not an essen-
tial part of the mark. To recognize them would tend to
mislead the public as to the scope and nature of the regis-
tration.

The question of priority in the use of a trade mark in the
case of Swift zs. Peters has been decided to have nothing to
do with the question as to who first conceived the ides, orto
describe and propose its use. In this respect a trade mark
differs from patentable matter. The trade mark is the
property of the party who puts it into actual practice. If
an employee suggests the use of a mark and places it upon
the packages of his employers, by whom it isadopted, it is
considered the property of the employer, and its claim denied
to the employee who suggested it.

SIINTEE

RECENT GREAT IMPROVEMENTS IN ELECTRIC
ILLUMINATION.

Jablochkoff, of St. Petersburg, Russia, who invented the
electric candle which we described on page 389 of our last
volume (June 2, 1877), has since made most important im-
portant improvementsin the method of electric illumination,
which consist, first, in sub-dividing a current, producing s
single too intense light in several smaller ones, say fifty, each
producing a light of an intensity measured by one to fifteen
gas burners; and, secondly, in abolishing the use of carbens
in these smaller lights.

It may be well to observe here that the Russians are very
deserving in the pursuit of science, especially the electrical
branch:it wasJacobi, in St. Petersburgh, who, forty yearsago,
made the first clectroiypes and navigated the Neva with a
boat propelled by an electro-magnetic motor; and now it is
Jablochkoff who makes clectric illumination such a success
that it is bound to supersede other methods.

Since his first experiments with electric candles he found,
that, if a continuous light is obtained by one single current
in several of his candles, it is chiefly due to the fact that the
isolating substance between the carbons is, at its upper end be-
tween the luminous points, in a highly heated and nearly fused
condition. In this state it offers a much better conductor to
the current than it finds between the carbon points attached
to regulators where the current has to pass through the re-
sistent atmosphere. Experience showed that with a certain
tension of the current excited by the machine, the limit 10
which this current can be subdivided through the melted
conductors is sufficient to generate several luminous points
of relatively high luminosity. But no more than eight elec:
tric candles could, in this way, be fed by a single machineof
middling size,

Jublochkoff, therefore, tried the action of the electric
spark, produced by a current of high intensity, upon fire
proof bodies. He passed the current of a dynamo-¢
machine through the inner wire of a Ruhmkord! induction
coil, and caused the spark of the induced current in the
outer wire to act upon small bars of kaolin, which WeK
placed between the terminals of the outer coil. This
rent was strong enough to glow and v ol
but was not capablo of making them highly luminous
The next experiment was to ' A !
ter conductors which would, as it were, attra
and which he fixed to the e !
being & conductor of great resistance, by pa
of high intensity, became white hot, and emitted :
A small consumption of kaolin was obseryed, which, dv




‘toone millimeter (one twenty fifth
which in this way can be produced
the induction coll, Is seen in the
| lumioous band, which can be made to
| than the induction spark obtained
' But this luminous band,
t
of light, which gives as quict and steady n light as
known wource. In regard to the intensity of the

?llﬂﬁ\!l"qn the amount of wire and the size of the
s possible to insert n great number of induc-
lls In the current of a Gramme machine, and as
r the induced current developed by every coll can be
ided into different sections, it is possible to attain o
subdivision of the electric light. Nothing is casier
obtain in this way say 50 luminous points, of any
fntonsity,

In the experiments referred to, induction coils of various
slzos were used. The Intensity of the light was various in
P on to the size of the colls, The intensity of the
~various luminous polnts was graduated in such a way that

cientific Awerican.

18 1,774 1ba. per square inch in an alloy of 70 per cent zine.

In torsional tests the average results ngreed with the forego-
ing. In compression the 856 per cont alloy showed o max-
imum of 121,000 lby. to the square inch, pure zine yielding
at 23,000 1bs.  Tests conducted on the second series of alloys
olosely confirm the results already stated and need not be
detailed,

It is well known that, no matter how accurately alloys may
be compounded, chemical analysis of the metal aftor costing
often reévenls o notably different composition. In analyzing
the copper-zine alloys above noted it was found that the
only genernl differences, between the components of the
original mixtures and those determined by aualysis, was
that in almost every case a smaller percentage of zinc ap-
peared and o larger percentage of copper, The real decrease
of zine is believed to be due to volatilization of the metal in
melting and ensting, The average loss was from 1 to 2 per
cent in n bar. In several bars a considerable amount of
liquation took place, and in general the upper end of the
bar contained the highest percentage of copper.

The variation of specific gravity with change of composi-
tion follows a very definite law, decreasing very regularly

‘tho weakest gave o light of 1 to 8 Argand burners, while the with the increase in percentage of zine. None of the zine-
strongest was made equal to 15 burners.  When machines copper alloys have a greater density than that of pure zine,
producing alternate currents are used to excite the Rihm- tne only apparent exceptions being caused by the presence

kordT coils, the contact breakers and condensers of these colls

‘become of course unnccessary, In this case the whole sys-

tem of subdivision of the current can be reduced to one

principal conducting wire, of shich the function is performed

by the primary wire of a Rithmkorfl coil, around which

then a8 many secondary coils are wound as secondary cur-

“rents are required. Every luminous point is then perfectly

“independent of every other luminous point, and can be

iguited or extinguished without interfering with the others.

The division of a current in a building to be illuminated

with electricity becomes then similar to gas illumination.

Ina manufactory the illumination may be so arranged that

the large rooms are illuminated by electric candles, the office,

the entrances, the halls, ete., by the electric bands. The ap-

paratus for small halls is of a surprising simplicity, and con-

sists of asmall porcelain rod, which is kept in incandescent
condition with very little wear.

To recapitulate the results obtained by Jablochkoff we
may say that they consist: 1. In a perfect subdivision of the
electric light. 2. Perfect steadiness of the thus subdivided
light. 8. The possibility to give any luminous point every
desired degree of intensity. 4. Dispensing entirely with the
carbons in lamps of smaller and medium luminosity.

NEW INVESTIGATIONS ON COPPER ALLOYS,

Professor R. H. Thurston has recently conducted, at the

- Mechnnical Laboratory of the Stevens Institute of Tech-

h nology, an extended series of investigations into the proper-

ties of the copper-tin and copper-zine alloys. From the re-

cords of the researches we have, through the courtesy of

£ Professor Thurston, gathered the more important results ob-
tained, and they are herewith presented,
COPPER-ZINC ALLOYS,

The experiments upon copper-zine were begun by casting

~ one series of 21 bars, each 28 inches in length and 1 inch |
~ square in soction, and then a second series of 20 bars of sim- |
i ~ :|;| flar size. In the first series the proportions of zinc and cop- |
‘r. ~ per differed regularly for each bar, to the extent of § per |
- cent, bar 1 containing 5 per cent of zine, bar2, 10 per cent,
- and 50 on up to 100 per cent of pure zine. In the second |

- series the first bar eontained 2} per cent, and the last 97} per |
;"F ~ cent of zine, the relative differences being the same,

S
f

By examination of the color of these various alloys it ap- |
pears that they may be divided into three clearly marked
classes, viz: the yellow alloys, which excludes all those con- |
taining less than 65 per cent of zinc; the silver white and |
brilliant alloys containing between 00 and 70 per cent of
zine, and the bluish-gray alloys, containing more than 756 por
cent of zine. On applying tests for transverse strength, it
appears that the first class above noted may be divided into
two divisions, one showing considerably more strength than
the otber; in the first are included the bars containing from
1799 to 83'50 zinc (annd probably all the alloys from pure
copper to the latter limit). These show a modulus of rup-
ture (by which is meant a value proportional to the trans.
verse strength of a bar, and which Is theoretically equivalent |
to 14 times the load which would break a bar of 1 unit in
length, breadth and depth, supported at both ends and |
loaded in the middle) from 21,000 to 28,000, and are charne-
terized by great ductility and an carthy fracture, The sec-
ond division includes alloys from 8805 zine to 5228 zine in-
clusive, which show greater strength than the preceding.
The point of maximum strength is determined to be hetween
8865 zinc and 44°04 zine, The second class of alloys show
great weakness and lack of ductility. The minimum
strength was found in alloy of 65 per cent zine, the modulus
of rupture being but 44 of the maximum. Alloys of the
third class showed much greater strongth than those of the
second, but not equal to that of those of the first,

In tensile strength alloys containing up to 60 per cent
zine average 80,000 1bs, to the square Inch and are classed
a8 useful metals. 60, 65, and 70 per cent zine alloys are
vory weak, the highest average being that of the 60 per cent
ulloy, which is 8727 1bs. to the square inch. The remain-
der of the 21, or third class, average from 18,005 to 5,400
Ibs. per square inch; pure zine being the weakest, The
muximum strength is possessed by un ulloy contalning some-

{is 86 per cent, and genorally it is less than 1 per cent.

of pores and other flaws.
COPPER-TIN ALLOYS.

In the experiments on the copper-tin alloys, bars of the
same size as already noted were first cast. Two series of al-
loys were prepared, the first numbering 80 compositions, be-
ginning with pure copper and then varying in percentages
of tin from 19 up to 99-44 and ending in pure tin. The sec-
ond series consisted of 20 bars ranging from 97} per cent cop-
per and 2} per cent tin to 97} per cent tin and 2§ per cent
copper, with a regular difference of 5 per cent.

Alloys containing respectively 19, 373, 720, 10, 13-43,
20, and 23'68 per cent tin were found to have considerable
strength; and all the rest of series 1 are stated to be
practically useless where strength is a requirement. The
dividing line between the strong and brittle alloys is pre-
cisely that at which the color changes from golden yellow to
silver white, viz: at a composition containing between 24
and 30 per cent of tin. Alloys containing more than 24 per
cent of tin are comparatively valueless. Tests by tension
give results according with the foregoing. Generally it ap-
pears that the tensile and compressive strengths of the al-

loys are in no way related to each other; that the torsional |

strength is closely proportional to the tensile strength, and
that the transverse strength may depend in some degree
upon the compressive strength; but it is much more nearly
related to the tensile strength as is shown by the general
correspondence of the curve of the transverse with that of
the tensile strength. The maximum crushing strength was
given by the 80 per cent tin alloy and the minimum by
pure tin,

The results of the tests for transverse strength on the sec- |

ond series do not seem to corroborate the theory given by
some writers that peculiar properties are possessed by the
alloys which are compounded of simple multiples of their
atomic weights or chemical equivalents, and that these pro-
perties are lost a8 the composition varies more or less from
this definite constitution. It does appear that a certain per-
centage composition gives a maximum strength, and another
certain percentage o minimum; but neither of these compo-
sitions are represented by simple multiples of the atomic
weights, DBesides, there appears to be a perfectly regular
law of decrease from the maximum to the minimum
strength, which does not seem to have any relation to the
atomic proportions but only to the percentage composition.
On analyzing the copper-tin alloys there appears to be a

greater loss of tin than of copper in the bars which contsin |

the greater percentage of copper, and a greater loss of cop-
per, than of tin in the bars which contain the largest percent-
age of tin; and that the bars which contain about equal
amounts of the two metals show a great tendency to liqua-
tion. In the alloys containing less than 35 per cent of tin
by original mixture there is a greater loss of tin than of cop-
per, with but three exceptions. In the alloys containing
more than 70 per cent of tin, there is a greater loss of copper
than of tin, with only one exception, In all of the alloys of

:
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#o for equalizing the density, the difference between tho top
and bottom of the metul being very plainly perceptible. This
led to the adoption of the plan of casting vertically as well
a8 casting them in longer ploces, using only the lower end
for the spindle. The result Is, not only is the formation of
air holes prevented, but the metal is at any part of its length
of practicully equal density dismetrically, This, bowever,
is of minor importance. The next consideration s to center
the spindle to run as true as possible in the lathe, for the
metal s always more dense at und towards the outside of the
casting; and if more is turned off one side than the other the
balance will be, to a like degree, affected,  After the spindle
is turned, its balance should be tested by placing it upon two
knife-edged parallel pieces set horizontally true, and setting
it in motion. Note the side that is downwards when the
spindle comes to rest.  1f upon turning it upside down and
end for end, and making several tests, the same side is
always at the bottom when the spindle comes to rest, that
side is the heaviest, and should be adjusted by boring a small
hole, either in the end or upon the circumference.

The part of the spindle upon which the driving pulley fits
should be made a neat driving fit to the pulley, so as to svoid
the use of a key, which would destroy the balance. The cen-
ters of the spindle should be center drilled and countersunk,
80 that the spindle may keep true during the whole turning
operation, the end faces being carefully turned true for the
same purpose. The pulley should be cast with its diameter
standing vertical, the hole should be bored out true and
smooth, the wheel should be turned down to very nearly the
finished size upon a temporary mandrel, and then placed in
position upon the spindle and finished in the lathe while up-
on the spindle. Then the wheel and spindle together should
be tried upon the knife-edged parallel strips in the same man-
ner as the spindle was tested.

The washer should be cast flat and carefully turned true,
the inside face being recessed to within about one quarter of
inch of the circumference, which is done to ensure that it
shall grip the wheel at and near its edge, thus holding it true
as well supporting it as far out from the center as possible,
The nut should be made very true, the thickness from the
bore to each flat side being made quite equal. The best form
| of nut s a cylindrical one with two flat sides, which is the
| easiest form to make and ensure truth. The washer and nut
| should be placed upon the spindle, and the balancing of the
|wholo sgain tested upon the parallel strips. The emery
wheel may then be fastened upon the spindle, the bore being
made a neat sliding fit, and then the strips should again be
brought into requisition to test the balance while the whole are
together, The wheel is very liable to require balancing, be-

cause it is very difficult to make a wheel of equal density
i throughout. If the wheel is out of balance it must be cor-
rected in the wheel itself, and not by drilling holes in the
|spindle or pulley, because in that case the wheel, though
| balanced when new, will lose its balance as it wears smaller.
| It is necessary, therefore, to provide a center piece and to
throw the wheel out of true in the lathe, taking care that the
densest side is the prominent one; then by taking a cut
down the radial face of the wheel, leaving it just true, the
balance may be corrected. The center, however, should be
thrown out but very little, and the balance tested. The pro-
cess should berepeated till an exact adjustment is attained.

| By adjusting the balance in this manner, thespindle will,

when once made, never require altering; and all that is neces-

| sary is to balance, in the manner described, each new wheel

when it is put on, and the result will be sufficiently perfect
for all practical use.
—_—— ———t—re———
THE GREAT RAILROAD STRIKES,

The strike on the Baltimore and Ohio Railroad which
commenced about the 16th inst. hasassumed such character
and proportions that the State authorities of Virginia were
unable to cope with it, and the interference of United States
authority has been called to quell the disturbance. If the
organization of the truin men is sufficiently perfect and ex-
tensive it will extend to many other roads. A strike and
much trouble will result, It hasalready commenced on the

| Pennsylvania Central Road, and apprehensions of similar

trouble are feared in Michigan. The strike on the Chesa-
peake and Ohio canal still continues. At Cincinnati develop-
ments indicate a strike on the several roads centering at that

theso two clasges the extreme variation of a single mixture |
It|
further appears that the actual specific gravities of all the
alloys containing less than 25 per cent of tin does not greatly '
vary from 890,
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BALANCING EMERY WHEELS,

The proper bulancing of emery wheels is of groat impor-
tance, bocause the great speed at which they revolve causes
the least defect in the balancing to vibrate the wheel when in
motion. This vibration causes undue wear to tho wheel as
well us tending to throw the wheel out of true. Of
lnte cast fron spindles are being Introduced for emory wheels
above 10 inches in diameter, and they require vory careful
munufacture to properly balance them, In the first place
the existenco of air holes is a great disturbing element, and
in the next place the position in the mould, in which the iron
is cast, is found to be of practical importance, because the
iron at the bottom is found to be more dense and heavier than
that at the top. To remedy these defects, the castings were
given very large gates or runners, the cope of the mould be-
ing made extra deep for that purpose. This, however, proved

whut less than 44 per cent of zine, and the minimum tenacity

successful for the prevention of air holes, but not altogether

place. On the Central Ohio division, allfreight trains have
been detained. The employees of the Great Western Rail-
road of Canada are protesting against a reduction of wages,
but have made no other move,

The employees of the western division of the Erie road
have struck, demanding the pay received before the reduc-
tion and o free lease of property to squatters on the road-
lands, and free passes to firemen, brakemen, switchmen, and
trackmen, which the company refuse.  Prospects are that
the Ohio and Mississippi road may be included among the
strike. The trouble on the Pittsburgh and Fort Wayne road
is nssuming a serious aspect. Meetings are being held by
the cmployees of the Union Pacific, and an outbreak is
feared,

The contral council of the Labor League of the United
States held a meeting at Washington and have recommended
moderation and to avoid strikes, and resolved that moral agi-
tation is the strength and power by which labor can acquire
tangible reformation and that mob violence and riot lead
only to anarchy and final destruction of human liberty.

A

SuELLAC dissolved in aleohol will be found to be a good
gement for broken furniture.
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!ll The Iatter have spindles, I, which pass through the | the aperturs in the bottom of the hopper, so that no graly
‘ m#, D, and are surmounted by pulleys, J, to which mo- 1 escapes while the vessel, F, discharges, after which wolght,
. communicated by an endless chain actuated by the| I, carries the vessel, F, back, withdraws the slide, D, and
: . i forward. the cones, H, | the vessel is again filled, the grain weighed, discharged, the
ven' lation wire to bo | wheels. As the machine is drawn ; ] : e
; ummd.u A u”::l‘fm :‘:n:‘]e ll::‘olhc-r are rovolved so as to turn the soil as it rises upon the plows | welght registered, ote. G is the scale beam, H the movable
ot e 'mtb ”I'I’i(‘r N s turns, | to one side, and at the same time break it up and palverize it. | balance, fastened with thumbscrew in the scale beam. O jy
e WMML Nolwd' o L i its /s urne \. — .o — | a ratchet attached to the under side of the seale beam, 8o thyt
o O Y. .
i e E AT T ool ‘l‘n 'll el IM American Institute Exhibition, as the beam returns horizontally, after the vessel, F, dis.
The wire gradually unwinds from the reel, the wheel goes | |

- : : e Y | charges, it turns the ratchet wheel one ratchet. P is the
s New York American Institute of New York | ¢ , .
o over the plers and Suslly comes Jo o T ] | | ratchet wheel between and supported by the pillars, and to
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wheel of wood and tin, turning in bearings suspended from | bea
the rope; braces are arranged In connection with it to pre tion s

For forty-five years the

anchorage. There the bight of wire is slipped out of 14 has opened its doors and invited American inventors an

groove and put around a massive iron shoe—about which we
shall have considerable to say in our noxt articlo—and then
the motion of the carrier rope is reversed and the omply
wheel returns. At the same time another wheol carrying
another bight of wire for the second eable starts across, and

manufacturers to exhibit their productions; and again this
year It renews its invitation to all.  T'o such as wish to reach
the oapitalist and consumer, they must admit that New
York is the place. For details apply to the General Super- |

intendent, by mail or otherwise,

thus the work continues, a filled wheel constuntly going oul DS
and an empty returning—two strands of two differont cables APPARATUS FOR PREPARING BUTTER FOR PACKING.
being thus simultanecously made. The usual way of softening butter for packing is to put it
in a room that is heated by a fire to a temperature of from
",’a 3 ’Nli' to 1007, which takes frm‘n lh:-t- to I\l\r h-\'-r-‘lhb luulfu the
. butter soft enough for work cven then the butter is not
: 944 c:gfém uniformly softened, as some of it remains hard, while some
H is melted to oil, which is injurious to the quality of the but-
q T lter. The invention which is illustrated is intended to obvi-
|ate this defective feature. It consists of pans for holding
|the butter heated by a water bath, and connected with a
— regulating water tank, for taking up the excess of heat and |
o RSN hot water. I
] - . | In the drawing, A represents a tank with entrance and exit
i pipes, B, for the steam or hot water, and valves, E, for ad-|
i After each wire is laid it must be brought to the same cur- | mitting and shutting nﬂ'»thv hczll.' The tank fr_»nns the
- vature as the wire preceding it.  To do this, after the carrier water bath for the pans, C, im.u whm'h the l.un:n-r is placed
; 3 has passed the wire from the anchorage over the saddle at | for being softened. The tank is provided w.nh a faucet for
\ the top of the pier, it is stopped and a tackle attached as | drawing off the collecting water, xlﬂfl the pipes, B, are con | which the registering hand of the dial, R, is atfached, and
ghown in the engraving. To ascertain the requisite amount | nected with a water tank, D, having a similar discharge| . o as the wheel moves, thus registering the e e
of distance to be raised or lowered from the top of the pier |faucet. The water tank connecting pipe swtions: F, has grain weighed or the number of times the vessel discharges.
r. ] to the anchorage is easily done, and we will suppose the | also valves which may be opened or closed, as required, the | {7 i 4 small cog wheel, arranged so that when the ratchet
1 tackle is released and the traveler has passed on its way | water in the tank serving to take up the excess of heat and | o) P, makes a revolution a small ratchet in the ratchet
; to the opposite pier, where it is again halted and the [ hot water when the main valves, E, are shut off. wheel strikes a cog and turns the wheel, which causes the
' tackle attached. Flagmen are stationed on the cradles, of! In operation the pans a.re to be heated to nhf)llt 707 and hand of dial, 8, to revolve from figure to figure, thus regis-
E 1 which there are three between the piers, whoreport by means | the butter is placed therein, the workn'wn cutting up the tering the number of revolutions made by the hand of dial,
i1 of pre-arranged moves of their flags to the flagman on the |rolls with ladles to expose the butter uniformly to the heat. | p .14 1he aggregate pounds or bushels weighed.
.
'|
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top of the pier the amount of deflection there may bein the ;
wire, and it is according raised or lowered, as may be de-
manded.

When the requisite number of wires are laid to form a
strand, an apparatus called a ““ buggy,” shown in Fig. 2, is |
attached to this strand and made to travel upon it. The |
workmen in the buggy gather the wires into a bundle and
retain them with a pair of peculiarily shaped tongs and tem- ‘
porarly bind the strand with wire at intervals of about
twenty-eight inches. When nineteen strands of the cable
are finished and placed side by side, the wrappings about the |
strands will be removed, and the entire 5,700 wires will be |
beund together by encircling wires, 50 as to form a solid
cable in which there will be no strands. After each strand
is bound, the yoke, seen suspended above the massive saddle
upon which the strand rests, is lowered; the clevises, of
which there are four, are removed and, clasping the strand,
are bolted in their former places. The capstan nut, seen at
the top of the frumework over the yoke, is rotated, and as
it revolves on the screw to which the yoke is suspended, it

The device was patented February 27, 1877, by Mr. P. H.
Cherry, of Parsons, Kansas.

———-

Cure for Small-pox.
Mr. Edward Hine, in the Liverpool Mercury, asserts that
the worst case of small-pox can be cured in three days by
the use of cream of tartar—an ounce dissolved in a pint of
water, to be drank at intervals, when cold. He pronounces
it ““a certain, never-failing remedy.”
——— e L
A NEW DYNAMOMETER,

This device consists in the employment of a bent spring,
to the lower ends of which the draft connection is attached,
and at the lower ends are slots through which pass a bar
having one end rigidly secured to the spring, and the other
end sliding in aslot in connection witha second notched bar,
passing through a slot in the bent spring, the opposite end
of the notched bar being pivotally connected with a pointer,
which indicates, on a graduated are, the draught force.
The spring, A, is preferably made of cast steel of suitable

1 raises both yoke and strand until the latter is clear of the length and stiffness, rounded at its upper end to form a loop,
3 ; pulleys on the saddle. The pulleys are then removed and the H. by means of which it may be attached to the plow clevis,
1'1 ‘ strand is lowered away into its bed in the saddle underneath | or other implement, the draught power of which is to be
1 the pulleys. The clevises on the yoke are then uncoupled, | tested.  Eyes, a, in the opposite or front ends of the spring.
) the yoke raised out of the way, the pulleys put in place, and | receive the links, E, and ring, F, forming the draught con-
4 another strand is laid similar to the previous one. ‘ nection. B is a bar passing through slots, 4 &', near the outer
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Tae saddles, to which reference has been made, are four
massive castings resting on the top of each pier, and each
one holding in its embrace one of the cables. The pulleys
over which the strand passes are used for convenience in lay-
ing the strand and are removed entirely when the cable is |
complete and placed in its saddle. To allow for the differ-
ence in unequal contraction and expansion of the cable from
anchorage and pier, and between the piers, the saddle rests
upon a series of iron rolls, which allow of a change of its

place, as the force of contraction or expansion is brought to
bear upon it.

A ROTARY MOULD BOARD PLOW.
Mr. Charles V. Dyer, of Hallsville, Texas, has patented

through the Scientific American Patent Agency, May 22,
1877, the navel plow illustrated hierewith, The rear parts of
the beams, D, are curved forward to serve as standards for
the plows, F. From notches in the top of the plow plates

Japerture in the bottom of the hopper when the receiving

In from twenty to thirty minutes the butter is soft enough
to be worked easily by hand with the ladle, the heat of the
water bath producing thus about the same effect as the
change of temperature from a cold to a warm day. The
heat, however, is not sufficient to melt the butter so as to in-
jure the same. Should the bath get too hot, the current of
steam or hot water is shut off and conducted into the regu-
lating tank.

Patented through the Scientific American Patent Agency,
January 20, 1877, by Warren B. Bemis, of Cincinnati, Ohio.

== B A

IMPROVED GRAIN SCALE.

The annexed engraving represents a new machine for
weighing and registering the weight of grain and other ar-
ticles. A is the hopper or conducting pipe, from which the
grain, etc., pass through an aperture in the bottom into the
receiving vessel, F, to be weighed. Two rods, B, are fast-
ened to the bottom of the hopper, one on each side of the
aperture, for the purpose of connecting the slide, D, with
the hopper, and on which the slide moves, C C are two pil-
lars supporting the hopper. D is the slide which closes the

vessel discharges its grain, and then returns to its former po-
sition, opening said aperture. E is an arm connected firmly
to the upper side of the scale beam, G, and over the pivot,
and attached to the slide, D, above, so as to govern the move-
ments of the slide in opening and closing the aperture in
the hopper. F isthe vessel or scoop, resting, by means of
the arms, T. on the large end of the scale beam, extending
back under the hopper, from which it is filled, and when the
weight balances the weight on the other end of the scale
beam, it dips and turns on a pivot attached to the ends of

extend pivots which enter orifices in the ends of the cones,

the arms, T, and discharges its load. As the other end of

ends of the springs, one end being rigidly secured by a bolt,
or otherwise, to the spring, and the opposite end sliding in
the slot, &, in the outer end of the spring. 1 is a barnotched
at n, passing through the slot, »', the notch engaging in the

oted the pointer, D. G is an arm attached to the bar
curved at its upper end, and carrying the indicator,

the scale beam ascends, the slide, D, is forced back, closing

Patented February 6, 1877, by Mr, Jesse Bl
Roscoe, 111, i :
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THE AMERICAN TOAD.

The common American toad of the eastern United States
is scientifically named buso lentiginosus, Shaw; sub-species
Americanus, LeConte (Professor Cope, and the Smithsonian
Institution),

In Pennsylvania and Now Jersoy, from the latter part of
March to the first week in April, necording to the season,
the tond quits its winter quarters, A week or 8o later it
seeks a mate, when, most commonly at twilight, the buzz-
whistling cry of the male may often be heard. The female
deposits her spawn in the water, and the ova are fecundated
by the male while they are
being lnid. They soon hatch,
when myriads of larve, or
litthe black tond tadpoles,
may be seen in clustors in tho
shallow water of ponds and
creeks, near the banks, The
hind legs of the tadpole are
the first toappear; the fore
legs later, the tail disappears,
and in a fow woeeks the young
toads quit the water with the
to retain
throughout life. In Septem-
ber the toad creeps into the
mud of ponds and ditches, or
digs a hole in a loose or sandy
soil, and there hibernates,

This, like other batrachians,
is insectivorous, devouring
almost any kind of insect
with which it meets, not ex-
cepting bees and wasps, al-
though some have supposed
differently. I have in sev-
eral instances induced it to
seize and devour pieces of
raw beef, by impaling the
meat upon the point of a
piece of thin wire, and pass-
ing it in a swinging manner
before the toad.

The toad has often proved
itself to be a good collector
of entomological specimens,
for many rare and interesting
insects bave been found by
extracting the stomach and
examining its contents. By
this means insects, not sup-
posed tobe found in a certain locality, have, on dissection,
been found within a toad taken in that same locality, The

prevalent supposition that, by handling a toad, excrescenses |

will be produced upon the hands is entirely fabulous.
I have attempted to represent a toad creeping towards a
beetle. This habit of creeping slowly upon its prey instead

of always springing, I have ulso observed in various frogs |

(rana). Insects are sometimes frightened off by a sudden
spring of a frog or toad before they can be captured, hence
this habit of creeping,

Fig. 1 represents the internal or
gans of this bufo. Fig. 2 is the
skull, viewed from above. Fig. 81is
the larva or tadpole.

C. Few Skiss,
.-
THE VAPART DISINTEGRATOR,

We annex an illugtration, from
Engineering, of a disintegrating mu-
chine largely used in France, It
consists of a cast iron case provided
with two doors, which can be opened,
as shown, for inspection or renowal
of the various parts. Through the
middle of the case runs a vertical
shaft, with bearings at top and bot-
tom, and carrying at the upper ex-
tremity o pulley by which the shaft
is driven, Within the case, three
disks are mounted on the shaft ot
equal intervals.  On these disks aro
bolted o scries of radial ribs, os
gshown. Around the inner side of
the case, us well as on the doors, aro
placed strong cast iron toothed sog-
ments, and beneath each segment in
placed an Inclined and curyod plate,
The operation of the machine is ns
follows: The material to be disinte-
gratod Is fed in from the top und
falls upon the upper disk, and the
quick rotation of the latter drives
the material forcibly agalost the
corresponding toothed
From here it falls down the inelined
plates, and Is delivered on the mid-
dle portlon of the sccond diuk,
where the same operastion b ropented
on It, as well as on the bottom disk,
whenoe it isdelivered into a hopper
below, The disintegration can bg
oarried to any desired extent

sogmaents,

Cheap Coanl and Water Supply.

Our manufacturers on the east hranch of the Hoosac have
been congratulating themselves on the abundant supply of
wuter which they are now enjoying. Thisis like old times,
when an equal and sufficient flow could be depended upon,
The reason of this former affluence of water was that the
native forests, as yet undestroyed, retained the water in the
vast range of country over which thoy stretched, and ren-
dered it gradually forth throughout the summer scason.
These growths of wood, when firewood was at so high a
price, became, however, a rich source of income to our farm-

THE AMERICAN TOAD.

ing population, and consequently forests were ruthlessly
felled and large portions of country laid bare to the burnintg
sun; this soon absorbed their moisture, and in consequence
the streams, deprived of their nursing mothers, speedily ran
dry. But of late there has been s marked change i;x the
market value of wood. Coal has fallen in its prirchtu $4 7
per ton when delivered, and wood to from $2 to $3 per cord.
Now, as a ton of coal goes much further in producing steam
than a cord of wood, the Jatter material hus given place in

THE VAPART DISINTEGRATOR.

our factories to the former, and farmers, finding it of so little
profit to hew wood on the mountain sides, have left off doing
#0. Consequently our young forests are sprioging up vigor-
ously on every side, and the old localities are again being
covered with o thick screen of verdure, which both attracts
und retains moisture—hence the natural supply of water over
which our manufacturers are now rejoicing.—North Adams
(Mass.) Transcript.
et PP
Rulns of New Mexico.

The following notes, by William H. Jackson, of Profes-
sor Hayden's survey, on the
ancient ruins of New Mexico,
and concerning a people about
whom nothing is known, will
be of interest to all readers:

Commencing with the first
ruin, of the Pueblo Contado,
as it is called, there are ten
others along the cafion of the
Chaos, two of them upon the
bluff outlooking the cafion,
and the others in the valley,
all of similar workmanship,
and manifestly the work of
one people. They are re-
markable in being dissimilar
and immeasurably superior
to any of the ruins yet dis-
covered in America, or toany
of the habitation of the pres-
ent buildings. The large ruin
in the Cafion-de-Chelly is of
the same class, and is proba-
bly contemporancous with
them. The largest of the ten
is the sixth, as we go down
the cafion, called the Pueblo
Bonits by Simpson, which is
540 by 310 feet in its diame-
ter. The smallest is the ninth,
and which is a regular paral-
lelogram 78 by 62 feet. With
but two exceptions all are
built around three sides of a
rectangle, with open court
facing south and inclosed by
a semicircular wall. One of
the exceptions to this regular
rectangular plan was the last
one down the cafion, the
Pueblo Penasco Blanca, of perfect elliptical shape, 406 by
863 feet in its diameter, and the other, Pueblo Bonits, was
a perfect half oval or of an egg-shape divided along its
greatest diameter. In all, the ground plan of each could be
made out with perfect instructions, and in nearly all an ele-
vation through three or four of their stories.

A marked feature was the large size of the rooms. Onthe
second flooring, in the Pueblo Pintado, the rooms averaged
12 by 20 feet, some being as large as 14 by 25 feet square and
12 feet in height. In the Pueblo
Penasco Blanca the average length
of the rooms on the second floor
was 20 feet, some being as large as
18 feet. In the other Pueblos the
averago height between floors was
10 feet. This does not apply to the
first or ground floor, which had a
similar height and was divided into
much smaller apartments. Thoese
were ov lnll‘nlly for stornge purposes,
ns is the practice with the Pueblos
al the present time

In five of the ruins we found en-
tire and perfect rooms, preserved
from the destruction by the strength
of the regas or rafters supporting
the floor above them, These wo ex-
amined with much eare and inter-
est, and rogrotted that we had not
the menns of digging into others,
which are intact beneath the dédris
of fallen walls, In all the rooms
there was a notable neatness of fin-
ish, patticularly of the ceiling,
which, in the case of Pennsco Blan-
on, wore covered with thin boards
of ploe somewhat lnrger, but of the
crdinary shingle,
All the Inrger beatns, ten to four
teen  inches through, were cut off
Some of the
rOOms |-l:uh'lm| p(‘l‘fc‘\‘l')'
white, probably with the same yeso
the Pueblos and Mexleans now use,
On the walls of one of tho small
rooms of the Pueblo Bonits were
soratehed the namoes of Lioutenant
Simpson und R, L Kern, dated
August 1840, and looking as fresh
m Af but o day old.  There wore at
least two doors or windows in every
apartment, of an average sizo of 26

thicknesa of an

square and smooth
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by 42 inches. Theso were plumb to square, of equal width | day night at 5:30, pumping 165,000 gallons per day of 24 '
top and bottom, and in forming them the builders scem to | hours.

have given their greatest care and attention,

A prominent feature in all these ruins were the circular
rooms or estufius—their councit halls or secret places for the
practice of their ancient religion, The number of these from
cach Pueblo varied from but a single one up to as many as
twenty-two; their average size was 25 feet in diameter, the
largest being a triflo over 80 feet, and the smallest 15 feot in
dipmeter, In two Puoblos these estufas had been divided
into two or more floors, the beams still protruding from the
walls. The interior walls wero of the most perfect masonry
and perfeetly circular,
In sll the ruined Pucblos the most remarkable feature was
the skill with which the stone walls were built and which
has enabled them to withstand for hundreds of years the
ravages of human hands and the slower work of the ele-
ments.  Commencing at the foundation with s width of 32
inches, each succeeding story was built a little less in thick-
ness until the walls of the fourth floor are but 18 inches
through, giving them a pyramidal shape and of such solid-
ity that in some cases, although the floors have been crushed
down and the crosswalks fallen, yet they remain firm and
plumb nearly forty fect in height. They had their methods
of laying the stone—big regular sandstone blocks of the size
of two bricks, cut and ground to a uniformity—by alternate
layers of these blocks with layers of very small and thin
pioces of sandstone, generally three courses of the thin to
one of the thick, and last by laying the entire wall of these
excessively small pieces of thin sandstone. As an u:\mplc]
of this Jast kind I measured off a square yard on the north-
ern wall of the Pueblo of Chetto-Kethe, and counted the
pumber of stones forming the surface. There were 4560,
each laid so close together that a knife blade could not be
pushed between them, and not a particle of mortar of any
kind appearing at the surface. This entire wall was 490
feet jong, and originally fully 40 feet high and averaged 24
inches thick. Imagine the industry and patience of such
builders. The interior of these walls were laid in with
rougher stone, and with abundant clay mortar. Binding
courses of pine sticks were laid in the wall, both transverse-
Iy and longitudinally.
framed with scrupulous exactness, and it would appear asif |
the plumb and square had been faithfully used in all their |
work.

Communications,

The Seventeen Year Locust,
Tv the Editor of the Scientific American:

Every doorway and window was | fine particles of lodestone, vitreous felspar, hornbleade, and

Scientific American.

I havo tried the samo thing many times and the Te-
sult has always heen the same.

Waltham, Mass. J. R, SuyTH.

——

Raw Taste of Tobacco.
To the Bditor of the Soient{fic American:

up the Idea of ever stopping the use of it. There is so much
of the plug tobacco that causes the mouth to becomo raw, ‘
beeides containing hair, feathers, and other Jittle dainties too |
pumerous to mention, that I have determined to use none
but leaf tobacco hereafter. Will you be kind enough to
tell me, through youar valuable paper, how to remove the
raw taste from the natural leaf, and oblige a subscriber who
fully apprecintes the value of the SCIENTIFIC AMERICAN?
New Cumberland, Pa JoW. K.
[AxswER—We beliove that the common method of remov- |
ing the raw taste, that our correspondent complains of, isto
soak the tobacco in urine. Tobacco thus treated and then
sweetened with molasses dirt, is considered ““lovely,” the
“golace " of mankind, ‘“ honey dew,"” ete, |

—_— | ~ —~
Eruption of a South Ameorican Voleano.
The eruption of a voleano, probably Cotopaxi, has caused
serious damage in Ecuador. The Comereio of Guayaquil, of
June 29, gives the following particulars:

** A voleanic cruption occurred in the interior at from 9:30
to 11 o'clock A.M., on the 26th instant, We do not know
which of the voleanoes is in action, but suppose it to be
Cotopaxi, which for a century past has had an eruption every
ten years, On the day mentioned, from Babahoyo to Tum-
bez, detonations resembling the discharge of cannon were
heard. At Yaguachi it was said the reports came from the
north. At 6 o'clock P.M. of that day a heavy shower of
ashes commenced to fall, and continued until this morning.
A caleulntion has been made of the quantity of ashes which
has fallen in thirty hours, and it is estimated that on each
square kilometer of space 813 kilogrammes of ashes had
fallen. A mineralogical analysis of the ashes is mnde with
the following result: Voleanic ashes composed of exceedingly

an amorphous substance. On account of the absence of acids
in the ashes they are not likely to be injurious to the crops
or cattle, as on previous occasions,

“The steamer Islay, on her way from Panama to Guaya-
quil, first noticed the fall of ashes at Manta, and continued
to receive them till arriving at Guayaquil, from which it is
inferred that the winds from the higher latitudes have carried
them to a great distance. No doubt, as on other occasions,
the ashes have been transported to a distance of two hundred

H. J. Loomis, of Chesterfield, I11., says, in the SCIENTIFIC | leagues from the voleano which threw them out.”

Axericax of July 7, that what is termed the seventeen

The authoritics between Ambato and Guayaquil report

year locust sppears every thirteen years. In 1829, 1842, | (hat, at 10 o'clock on the morning of June 26th, a frightful
1855, and 1864 they sppeared in that region. In Grundy  noise was heard in Latacunga, which was followed immedi-
county, IIL, they were numerous in 1854, and also in 1871 gtely by a tremendous flood, which, taking the course of the
I read a few weeks ago that these locusts were appearing in | rivers Cutuchi, San Felipe, and Yanayaco, and passing

great numbers, if I remember right, somewhere in Pennsyl- | washed the city to the chapel known as El Salto. The vol-
vanis, and this is 1877. It does not correspond with either | ume of mud and water was so great as to completely cover
of the periodic appearances as noted above. Is it possible | the hacienda Valle, including the distillery in front of Lata-
that Nature's operations are so widely variant in the same | cunga, The flood in its course carried with it many cattle

insect, in about the same latitude? One would think that a and, what is more sad, many human bodies. The bridge o%
seventeen year locust, reasoning from analogy, would remain | Latacunga, the handsome bridge of Bolivar in Pansalco

such in its habits, in obedience to the fixed laws of life; but ' those of wood of Culapachan and Patate, and that of mu‘
if it be true that these three appearances of locusts (which | sonry of Azoyan, were all destroyed. Al'l of the haciendas
by the way are not locusts at all, but cicadas) are one and | situated on both sides of the river have suffered enormously,

the same species, can science reconcile or account for these | and the desolation is terrible and complete, ;

wonderful discrepancies of their appearances, varying four =S50
years or more in different localities, and in latitudes not very o

Renovating Grass Lawns,

[AUGUST 4, 1877.

1o, and produce a good gquantity of wood ashes, but will re.
duee to ashes all the short grass that has come off the Inwn,
woeds, roots, and other rubbish, and at the same time buey
a considerablo quantity of soil, which may with advantage
be mixed with the nshes and the whole applied to the Inwy
as a top-dressing.  Thero is hardly anything better than thiy
for gross, and its effects are more lasting than guano or soot

I have been a slave of tobacco for so long that T have given |alone, and it may be applied without fenr of injury. Shoulg

the lawn bo mossy, it should be well harrowed with a rake
first, and then cleaned and dressed.—Corvespondent fn thy
Garden.

PR — —
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The Now Motals Ximenium and Neptuniom,
About thirty years ago R. Hermann announced the dis.
covery of n new metal, ilmenium, accompanying tantalum
and niobium in various minerals, and closely allied to them
in its general charncters.  Scveral years later he relinquished
his claims to the discovery, in consequence of rescarches by
Marignac in the same field leading to entirely different re.
sults. Later investigations have, however, strengthened
his belief in the existence of ilmenium, and in the February
number of Kolbe's Journal fir praktische Ohomis he not only
brings forward results tending to establish the individual
character of ilmenium, but describes a new metal neptuninm,
belonging to the same group, and occurring in tantalite
from Haddnm, Connecticut, As the quantities obtained are
small, the characteristic reactions limited, and as the spec-
tral properties cannot be made use of, chemists will naturally
reserve their opinion till confirmatory observations have been
made by some other well known investigator. The follow
ing are the essential results obtained by Hermann. The
mineral was found to consist of equal portions of columbite
(ROMe,0,) and ferro-llmenite (RO,MeO;). By fusion with
potassium bisulphate the hydrates of the metallic oxides
were separated out in the following proportions: Ta,0,,
82:39; Nb.O,, 86-70; 11,0,, 24:32; Np.Oy, 6:30; total 100,
The hydrates can be changed into double fluorides, and
from the greater solubility of potassium-neptuninm fluoride,
it may be obtained free from tantalum and ilmenium salts
but retaining a small quantity of the niobium salt; these, how-
ever, on being changed into niobate and neptunate of sodium,
may be separated on account of the greater solubility of the
latter. By fusion of the neptunate of sodium with potassium
bisulphate and treatment with water, the hydrate of nep-
tunic acid was obtained in a pure condition. Neptunium
may be distinguished from niobium and ilmenium by its
having, along with tantalum, the property of forming an
amorphous insoluble precipitate on the addition of caustic
soda to the boiling solution of the fluoride; the other two
form crystalline and easily soluble compounds. The very
soluble character of neptunium potassinm fluoride as com-
pared with the corresponding tantalum salt serves to dis-
tinguish it from that metal. The reactions with phoaphorus
salts in the inner part of the Bunsen flame are the following:
tantalic acid, colorless; niobic acid, blue; ilmenic acid,
brown; neptunic acid, wine yellow. Addition of tincture
of galls to solutions of the sodium salts give characteristi-
cally colored precipitates. The atomic weight of neptunium,
determined from the double salt 4KF14+Np,Fl,.2H,0, was
found to be 118, Hermann has also obtained ilmenium in
the form of a black powder by heating potassium ilmenium
fluoride with potassium chloride and potassium.—Nature,

A IS =S
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The Hayden Survey.
The area to be surveyed includes something over 80,000
square miles, divided into three districts, lyiog mainly In
Wyoming Territory, but trenching on Utah and Idaho on the
west. Two of these districts, the Green River and Sweot-
water, have as their southern line the parallel 41° 45° (or

widely ll;;r:? We lhh: they must be different an ddistinet | 1t s astonishing how long a lawn will retain its verdure | about the northern boundary of Clare-ce King's survey of
o‘mm mmm : ,;: !::t -3:?3‘?001053} ::;ilpvtl: | without assistance in the way of manure. No doubt a lawn | the fortieth parallel), and the parallel 43¢ as their northern
e 1 Rt vad e WAL 36 othe fm‘u el gets impoverished ln.ume by being continually cut; but still | line. They extend from longitude 107" to longitude 112%
R : o tae - : : it seems to sustain little or no injury. The roots of grass | and are separated by meridian 109° 80, the Swectwater Divi-
uehqwof o .mmwould dP‘ e :’e ?;f men of | appeared to be endowed with an extraordinary vitality, and | sion taking the eastern portion and the Green River Division
b M“W‘h ‘ ctermine the identity, O | the rains to which they are exposed recuperate them for the | the western. The Snake River Division works an area ex-
otherwise ree species.  Cannot the scientific | cloge cropping to which they are subjected, and perhaps the | sending as far north as 44*15', and having the same meridians

'“d"";" the BoresTiFic AMERICAN settle the question of | fact of the grass never being allowed to seed has also some- | at east and west boundaries. The organization of the Green

Verons, TIL R. K. Srossox,

Pumplng with Tight Conneetions.
To the Biditor of the Scientific American :

In response to your wish for some experimental data in
proof of my assertion as to the sdvantage of a tight con. |
nection, T relate the following. In 1874 I was employed by
the Boston and Providence Railroad, to go to Mansfield,
Mas., to make some soundings for water, which was wanted
In large quantities. 1 drove two 3 inch wells 100 feot apart,
They were 21 and 23 feet in dopth driven through 3 feet of
iron ore, which was very olose and solid, effectunlly exolud-
ing air. Intesting the wells as to supply, T used s Knowles
steam pump, 2 inch suction, 1} discharge.

thing to do with maintalning fertility, The vitality of grass
roots is best exhibited in dry seasons, In the dry summer
of 1888, I knew large trees to dio through drought at the
root, and many to be seriously injured; but though the lawn
was a8 brown and dead-looking as if it had been scorched by
fire, the grass was not killed. I thought it was in many
places, for to all appearance the roots appeared shriveled
up, as well they might be, being close to the surface, and
the gross having been kept as closoly shaven as a carpot till
the drought came; but when the rains came in October it
began to grow, and by next summer all tracos of the drought
had disappeared, It must not be supposed, however, that 1
approve of lawns being allowed to become exhausted; by no
means, A starved sward is never a very groen one, and
greennoss and freshness are everything in a lawn; and upon

When ready to make connection 1 found 1 had no reddic-
Ing coupling suitable, and I inserted the suction pipe inside
of the well tabe In the same manner, but could not run my
pump more than 15 minutes without dmwing air, the pump
running 34 strokes per minute,

- Next day I made  tight connection and set my pump in
operation. 1 was astonished st the result. [ cannot give
you any dats on the first trial, for T kept none except the
pumber of strokes per minute and the length of time of the
rup. Onﬁnmdu‘lu the pump was In operation one

week constautly, from Mooday morning st 8:45 unt] Satur-

the whole it is not difficult to keep it in that condition, for,
however neglected it may have been, it quickly responds to
stimulating treatment.  The best and most convenlent plan
is to apply artificial manure of some kind in the form of a
topdressing.  Guano s good, but it does not produce the
greenest verdure; soot surpasses it in that respect, and it is
cheaper, It is not needful to top-dress the lawn annually,
and when n most gardens should provide the mater-
fals, I all combustible rubbish in the way of prunings of
treen, rakings of shirubberies, cto., be collocted into n heap,

River Division is typical of all. It is composed of the fol-
lowing persons: Henry Gaonett, Topographer in charge;
Dr. A. C. Pealo, Geologist: J. E. Mushback, Assistant
Topographer; F. M. Eastman, Geological Assistant; two
packers and a cook. Mules are used both for riding and for
the conveyance of the outfit; f.e., tents, baggage, bedding,
instruments, and rations. By using pack-mules we are ren-
dered entirely independent of roads, and can move our camp
to within a short distance of the mountain summit, and also
feel sure that thoy will be able to endure a campalgn where
horses and ponies would be sure to fail us, All our mules
have been in service sinco 1873, and after the first fow days
out fall into line like old veterans. Tt is amusing to watoh
them the first day. While the apargjos or pack saddles are
being put on, they puff themselves out ard hold their breath
ns long as the packers pull on the circingle. When theload
is on and the mule allowed to go, the clreus commences; and
if any animal in the world knows all the inside mysteries of
‘“bucking.” it is a Western mule. Our packers, however,
are tried men, and put the load on to stay, which fact tho
maule s not long in finding out, and after ono or two morn-
ings he travels along so after the bell-mare that you
can scarcely belleve him thesame animal. Packing isanar
and the head packer is an important person in the camp. Ho
has charge of the coustantly g cargo which each

they will derve not only to consume themselves, if st fire

morulug kil to bo made up inte ‘ghhb"dlﬂw
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saves word for the train to travel 8, 10, or
prtain direction, and then to camp while the
ps apend mh&!.nomyh‘mmumof
These M i highest pointsin the region,
‘which the topography e i A
peaks, & n of streams, and hills are lo-
means n‘mtnmﬂonwuhngmuken
' stations, The station is located by angles on the
ry points determined by the party of primary triangu-
4 n, which traverses all the districts.  Contourand profile
- taken with mercurial and aneroid barometers, and by depres-
~ sion or elovation angles are taken with the gradicuter. The
~ geologist makes sections of the rocks, giving their position,
N cter, and thicknessos, notes the absence or presence of

hx_npmﬂdthown,whlchhfonowed until the camp
fire is sighted. —Correspondence of the New York Tribune.
— B ——
. The Adulteration of Food.

‘We take the following extracts on the adulteration of food
from an article which recently appeared in the Eeening Post:

*“ While it is certain that needless alarm is frequently ex-
cited by exaggerated statements regarding food adulteration,
~ there can be nodoubt that many of the articles of food met
with on our tables often contain foreign ingredients which
are introduced either for the purpose of lessening their cost

Flour is subjected to adulteration with ounu-amiinfcrlm-l
_meals, such as rice, beans, rye, potatoes, and Indian corn, the |

addition of which cheapens the price and in some cases be-
stows a good color upon a damaged or inferior grade, or
causes it to take up an abnormally large quantity of water.
The addition of forcign meals to flour is practised, however,
nlmost exclusively in Europe, as most of tho substances of
_this class used have inthis country a greater value than pure
wheaten flour. A more probable illustration with us is the
use of alum and mineral substances; the former is occasion-
ally employed to impart a white color to the flour, the latter,
‘which include sulphate of lime, kaolin, chalk, and bonedust,
‘being used to produce increased weight. It has quite re-
cently come to light that a flour containing ten per centum
of a mixture of chalk, plaster of Paris, and barytes has for
some tima formed a steady articlo of export from Holland
into other Buropean countries, The presence of such sub-
stances as these can be detected by placing theflour in along
tube nearly filled with chloroform, shaking the mixture, and
allowing it to stand, when the pure flour will rise to the top
of the liquid, the heavier mineral adulterants sinking to the
‘bottom,

Bread naturally contains the foreign ingredients added to
the flour from which it is made; but inaddition to these,
other substances ar¢ sometimes used in its preparation.
Alum is employed to prevent the action of the diastase upon
the starch, and to prevent the bread from becoming sour and
mouldy; and although this salt undoubtedly tends to accom-
plish these resultsand impartsa fine white appearance to the
bread, its use is not justifiable, When taken into the stom-

f ach it is liable to occasion acidity and dyspepsia; further-
N more, it prevents the solution of a large proportion of the
gluten of thebread, thereby causing a decrease in its nutri-
tious value. A far more reprchensible adulteration consists
| e in the addition of sulphate of copper, which has the same
effoct on the color of the bread and on the diastase. Al-
\ though this salt is but seldom employed, and then in very
- small amounts, its use is to be condemned in the strongest

= terms, 68 it acts a8 a virulent poison, and its effects are cu-
152 mulative, A simple and delicate test for detecting the pres-
i ence of copper i8 1o moisten the suspected bread with a few
iy drops of solution of ferrocyanide of potassium, which will
i cause & pinkish color to become apparent if the metal be
& present.

s Pickles and preserves are often artificially colored. The

deep green color frequently noticeable in the former is almost
b invariably due to the presence of a sort of copper (the sul-
Y phate or acetate), which is either directly ndded to them or
is produced by using copper vessels in their preparation,

f4 This adulteration can be detected by nllowing s piece of clean
: and polished iron to remain immersed in the plekling vinegar
| for n few hours; in presence of copper o thin coating of this

metal will be deposited upon the iron.

The condiments used at the table are nlso frequently far
from pure. Additionu] acidity is often imparted to vinegar
by the addition of sulphuric acid, the use of which was for-

s are noted. By 4 or 3 o'clock the work of the day is |
completed, and the party turns campward, strik-

both methods being recommended in soveral cooking books, |

Scientific Amevican, | 69

ber and often harmful in charncter, The greater part of | finds that the right handed peculiarities exist in all that have
the adulteration occurs in China, but the English and Amer- | arteries arranged similar to those of man. At the same time
icans appear to have become skillful imitators of the Chinese | such animals, notably the chimpanzee, the senls, and the
in at least some branches of this nefarious industry. Min- | beavers, are the most adroit and intelligent.—7"he Eclectic.
eral and organic substances are used to increaso the weight e
and bulk of the tea; fletitious strength is imparted to it by Stercoscoplie Rellef in Microphotographs,
the addition of certain vegetable substances, and pigments| It is not improbable that the snnouncement of a prize
are employed in onder to produce a desimble color. The being offered by the Photographic Society of Great Britain
operation which is most generally carried on, at least in this | for the best microphotograph will act as an incentive to those
country, 1s the artificial “* facing " or coloring of teas. This | Who may be balting between two opinions concerning the
practice Is almost entirely confined to green teas, of which, production of photographs of this kind for the fortheoming
it is said on high authority, but few grades reach the con- ' exhibition. To those feeling an interest in practical micro-
sumer in a pure state. The pigments most used for color. | Photography, whether they be intended exhibitors or not,
ing green teas are Prussian blue, indigo, turmeric and china | We Purpose giving a fow practical suggestions and hints re.
clay: the peculiar glossy appearance they frequently pre- | 8arding thisbranch of science, although in connection with
sent being produced by means of black lead, tale, and soap- | & certain department about which little appears to be known
stove. Other and far more dangerous substances, such as —tbat of producing stcreoscopic effects in the enlarged
arsenido of copper, chromate of lead, and Dutch pink, are images of minute objects to be pictorially delineated.
said to be sometimes employed. When hot water is poured | It is commonly believed that in order to obtain stereoscopie
upon a faced tea, the coloring matter present often becomes  Microphotographs a binocular microscope Is essentially ne-
detached and either rises to the top or sinks to the bottom | cessary. From what follows it will be seen that not only is
of the liquid, forming a sediment which can be readily re. this instrument unnecessary for the production of that class
cognized as a foreign body, especially by aid of a magnify- | of work, but that in a majority of cases better results can be
ing glass. | obtained without than with such an appliance. It is ne-
Coffee Is probably more extensively adulterated than any | cessary that in all descriptions of binocular photography
article yet mentioned. When sold in the ground state it al- | both images should be photographed under precisely similar
most invariably consistsof a mixture containing little or no | oPtical conditions. In the case of that form of binocular
coffee and a great deal of chicory and roasted grains, such | microscope which has attained the highest measure of popu-
as peas, beans, rye, and wheat. The addition of chicory is | larity in this country, such conditions are not possible, be-
frequently defended on the ground that it improves the taste | cause of the dissimilarity of the images, one of them having
and quality of the coffee; but owing to its comparative | to be transmitted through a prism, in the course of which it
cheapness, thereis a great temptation to use an undue quan- | undergoes two reflections, while the other is projected on-
tity of this substance, and unless the amount of the addition | Wards without having to undergo such treatment.
is specified on the packages (as is required in several Euro- There are two other forms of binocular instruments in
' pean countries), it undoubtedly constitutes a true adultera. | Which both the dual images are necessarily similar, namely
tion; moreover, chicory itself is very often mixed with for- | those of Nachet and Stephenson. In these the deflecting
cignsubstances. Pure coffeewill remain floating upon the prisms are constructed in such a manner as to render both
surface of the water for some time, and fails to impart | images strictly identical. But, however perfectly they may
perceptible color toit, whereas chicory and beans (especial- be cun'structed, they are sti!l open to two objections—that of
Iy the former) at once sink to the bottom and color the liquid | R0t being much uscd in this country, and of necessitating
decidedly. Other substances which also rise to the surface | B¢ formation of each of the images with only half a lens,
of the water can be easily distinguished from coffee by their | OT 3t any rate, with one half of the objective. Ina method
appearance and taste. A simple test is to spread the coffee | We a'dopted several years ago, these drawbacks are entirely
out on a slip of glass, slightly moisten it with water, and  ¢liminated.
then touch the layer in different parts with the point of a| - single-barreled or monocular microscope of any conve-
needle; in this way the presence of soft, non-resisting for- | bient form must have fitted to it a super-stage attached to
cign ingredients can be easily detected. the main stage, and capable of being influenced by the rect-
The artificial coloring of confectionery also merits consid- | 30gular or mechanical adjustment of that stage. This super-
eration, owing to the important sanitary effects involved. | Stage is 5o constructed as to allow of the small platform
One of the most common and deleterious substances nsed in | @pon which rests the object slide to oscillate from right to
the coloring of confectionery is chromate of lead, which is | left Within a limited sphere. This is easily effected by hav-
employed for the production of u yellow color. Red, an- ing the slide holder pivoted at its twosides into guiding side
other favorite hue, is obtained by means of cochineal, but | pieces, the axis of motion being adjusted in such a manner
such poisonous compounds as red lead and vermilion are also | 4 tonearly, if not quite, coincide with the object to be pho-
sometimes used for its production. Green and blue colors, | tographed.
which are fortunately less often met with, are usually pro-| The super-stage having been depressed at one side, a pho-
duced by means of Prussian blue, Brunswick green, Scheele’s ' tograph _of any s‘ulmblo object is taken; after which, with-
green, ote., all of which must be classed as dangerous sub- ’ out moving the light, the camera, orany of the lenses, a tilt
i

stances. These colors can be obtained by using vegetable in the opposite direction is given to the stage, and a second
dyes which are quite harmless; and although the tints are photograph taken. The pictures obtained in this manner,
then less brilliant, this fact is certainly no excuse for resort- [ When combined in the stereoscope, will show an amount of
ing to polsonous pigments, relief very astonishing.

In most foreign countries effective means have been adopted The nature of the action by which this stereoscopie effect
to expose and prevent the adulteration of food, but with us | is obtained will easily be understood from the following il-
little has been accomplished in this dirction. In Europe lustration, which willapprove itself to the ordinary, in con-
boards of public analysis are appointed, who carefully ex- | tradistinetion to the microscopic, photographer: At the dis-
amine suspected articles of food; here this duty usually de- | tance of a few feet from an ordinary portrait camera let a
volves upon some member of the local Board of Health, | Dust or statuette be placed on atable. Now take a negative
whose time, as  rule, is fully occupied by other employment, | ©f the bust, and then, without moving the camera, or doing
During the lnst fow years our Custom House officials have anything else than very slightly rotating the bust on its axis,
exercised commendable care in regard to the quality of the |10t 8 secoud negative be taken.  Prints from the negatives
drugs admitted through the customs, and the question na- thus obtained will possess all the solidity of binocular pic-
turally arises: Should not at least equal importance bo at- | tures if examined in the stercoscope; nay, not only so, but
tached to the subject of the purity of the food sold by our |Unless special care have been taken not to move the bust
grocers and consumed by our families? too much when rotuting it between the first and second ex~
e posure, the effect of relief in the stercoscope will be much

Why are wo Right-Handed ? exaggerated.—British Journal of Photography.
Investigations which were very recently carried through 1 -:',"’"'.'_‘ SRS
| by & French physician, Dr. Fleury, of Bordeaux, have ad- . R M""O-n"g"""
duced facts showing that our natural impulse to uso the | M. Canco has called tho attention of the French Academy
members on the right side of the body is clearly traceablo to | 1€ B NeW system ‘nf electro-magnets with multiple cores,
probably physiological causes. Dr. Fleury, after examin- similar to that \"f( amncho, but with series of small rods of
ing an immense number of human brains, asserts that the soft fron substituted for the tubular cores, and enveloping

left anterior lobe Is o little larger than the right one.  Again the different coils. The rods are all put in contact with the

| wieh o s oleo . > e
Ho shiaws that, by éxamining & laige iumber of people, there breech of the eleotro-magnet, and strongly fastened at their
{ base with w bronze collar, 50 a8 to make one solid piece.

| is an unequal supply of blood to the two sides of the body. |

| The brachiocephalic trunk, which only exists on the right This arrangement Is sald to oﬂ'c:-r the following advantages:

lof the arch of the norta, produces, by a difference in tor 1. Retaining permanent magnoetism very little (as the demag

mination, an inequality in the waves of red blood which netixatlon of the rod Iy almost instantancous). 2. Giving a

travel from right to loft. Moreover, the diamaters of tho| gphere of laternl attraction a8 extensive as may be desired
(sineo it In in rolution to the number of rod cores). 2. Easier

‘nulu:luvlnu arterics on each side are different, that on the R I el e ;
> . ‘| u \ o
right being noticeably larger. The left lobe of the brain, | construction thau that of electro-magnets with tubular cores.

el

The solo inconvenionce is that the system gives pretty strong
sparks of extra current; but with systems of interrupters by
"devintion from the main circuit, or condenser, the evil may
bo obviated,

merly considered neccssary in order to prevent its decompo- | therefore, being more richly hwmatosed than the right, be-
gition, nnd was allowed by law in Great Britain; but although comes stronger; and as, by the intersection of the nervous
the fallacy of this belief has been demonstrated, the prac- | fiber, it commands the right side of the body, it is abvious
tice is utill resorted to, A few weeks ago five carloads of | that that side will bo more readily controlled. This ol
vinegar recelved in Washington from Chicago were found | furnishes one reason for the natural preference for the rlghtl A Remedy for Bed Bugs.

to contaln over fifty-four grains of sulphuric neid per gallon, | hand, and another is found in the increased supply of blood | A correspondent writes to the Briteh Medical Journal as
in the form of sulphate of lime, in addition to five grains |from the subelavian artery. Tho augmentation of hluu«l'fnllown: “The best remedy for bugs in hospitals is a bug-
per gallon of the freo acld.  On adding a little nitrate of ba- [ we have already scon suggested; but the reason for it Is hore | trap made by boring a series of holes in a piece of wood
ryta to vinegar containing sulphuric acid, a heavy white |ascribed to the relative size of the artery, and not to any di- | with a gimlet, and placing this under the mattress of each
precipitate will be immediately formed. rectness of path from the heart.  Dr. Floury has carrled his cot.  The picco of wood is to be placed periodically into a

The sophistications practised upon tea are large in num- | nvestigations through the whole serles of mammalia; and ho | baain of bolling water, This 18 an Indian hospital plan,*
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NEW PUMP,

The novel pump illustrated bherewith may be operated
ecither directly or by steam, by the intermediation of a belt
or by hand. The advantages are its solid construction, the
vertical movement of its pistons and the small motive power
required. When steam is used, but one of the two pump
bodies acts as & pump—the other serving as a steam cylinder
to operate the machine. If the fly wheel is replaced by a

pulley, and the steam cylinder by a pump cylinder, the ca-
pacity of the pump obviously becomes doabled. The nor-
mal speed is between 60 and 120 revolutions per minute.
The weight is 308 Ibs. when steam is directly used, or 242

Ibs. when the belt pulley is substituted forthe fly wheel.
When single the capacity of the pump is from 2 to 4 gallons.

The apparatus is the invention of Mr. A Schmd, of Zu-
rich, Switzerland. We take our illustration from the Reoue
Industrielle.

I
The Black Fly In the Adirondacks.

There is such an insect asthe black fly in the Adirondacks.
He is a quiet, orderly little fellow, a hard worker, who goes
steadily about his business, and earns his living by constant
application. There is much to admire in this little insect.
1n the first place, he is industrious; he is also a generous
liver; he is orderly in his habits; he goes to bed regularly at

Srcientific Qmerican,

ductive powers of the beds, Tho number of spat sold dur-
or to strangers, and resulting from the clearing n[ the tiles
used for collecting, was 20,176,300, representing a value of
102,885, The growth of the oyster may be estimated from
the fact that in 1878 there were placed on the beds at Regne-
ville 83,000 young bivalves, measuring only two orthree cen-
timeters across.  In 1874 no less than 65,000 of these same
shellfish were sold in the markets, measuring seven to eight
centimeters indismeter. The collectors used for catching
the spat or infant oysters have been greatly improved dur-
ing the last fow years,
— R
Portable Eleotrie Light,

An ingenious little electric light apparatus has been in-
vented by a Mr. Facio, of Paris, and is applicable to watches,
walking sticks, and such like. The wateh, for instance, to
which it is applied, is united by a chain to a link bar, which
may be placed in a buttonhole; another chain communicates
with a pile which may be carried in the walstecoat pocket;
to the link bar another chain is attached in communication
with a receptacle or hox containing wick, and a ** Geissler "
tube, which will transmit the spark produced by the elee-
tricity. Thus the time can be seen in the dark. The appa-
ratus is composed of other conducting chains coming from
the pile, and of a receiver which may be perfectly indepen-
dent, the receiver being provided with a wick or bobbin, and
the receiver may be made like a locket or other article, if
desired; communication between pile and locket or other
articlo may be produced by means of a button or other suit-
able appliance placed in any convenient position. The chains
may be formed or composed of two wires and surrounded by
insulating material, which latter may be covered with some
precious metal or other material, as fancy or taste may dic-
tate. The lighting material may be carried by the watch
itself, or the light-generating apparatus may be provided
with a case to hold the watch or other object to be lighted
up, in such manuner that the glasswhich covers the aforesaid
case will receive the action of the lighting tube containing
the *“ Geissler " tube, and the case itself will be independent
of the object to be lighted.—Erchange.

—— O —
IMPROVED CHICKEN COOP,

The object of the invention herewith illustrated is the pre.
servation of chickens from the depredations of animals that
prowl around during hours when the coops cannot be con
veniently watched.

As shown in the engraving, an upright post bears upon
its upper end a bar that is pivoted at the center.  To one end
of this bar is attached the coop, and to the other end a cord

sunset, and arises regularly at sunrise. We think that he
is s little more regular in getting up than he is in going to
bed. He is also friendly to man. He will cleave to you
closer than a brother. The constancy of his affection is re-
markable. Once having formed an attachment he never de-
serts you, but clings to you until death do you part. He is
not by any means a gourmand. He has a taste, and dis-
criminates. His favorite feeding spot is just back of the car,
although in case of necessity he is satisfied with the nose.
He likes a large nose, and we have never seen one so small

that be could not make it larger in less than two days. We | |
saw a nose last summer—at least, we suppose it was a nose ' :
—the man who owned it said it was—that was 50 enlarged | |59
that the gentleman expressed grave doubts as to his ever be- |

ing able to take it home with him. We are inclined to think
that he succeeded, for when we came out we heard of that |
nose until we reach Martins, where we were told it took the |
stage for Plattsburg.

But to sober statement. The black fly is not a very
troublesome insect. It ordinarily disappears the first week
in July. In wet seasons it tarries n week or two longer.
Care in selecting your camp ground, a piece of fine muslin

three yards square to hang in front of your lodge, and a bot- | |
tle of tar and oil for emergencies, give ample protection not | ||

only from black flies, but from the mosquito and gnat,
which are, we think, far worse, It is the unanimous voice
of our family that we have suffered more from mosquitos in
Conpecticut and Massachusetts, yes, and in the city of Bos-
ton even, than we have in the Adirondacks. ‘With the pre-
cautions that we have suggested, and the exercise of a mod-

erate amount of ingenuity, s party will not be greatly
troubled. —Golden Rule.

e —t o —
Oyster Culture in France,
Under the fostering care of the Government, oyster culture
In France is becoming more and more productive. A recent

report by M. Bouchon-Brandely to the Minister of )hdneE

or line is fixed. When it is desired to place the coop ina
position of safety, it is sufficiently raised by pulling on the
cord, and is then beld in place by belaying the cord to a
cleat attached to the lower portion of the post. The at-

tempts of marnuders will be futile 1o molest the poultry so

contains & description of nearly thirty different localities,  protected.

embracing some hundreds of beds, where the industry is car- |
ried on.  One of the most curious facts in the report Is that

st Courseulles the oysters are actually trained to keep their
shells closed, and thus retain their freshness while being

carried to market. As regards the quantity of oysters which a
small bed will produce,the following statistics may be quoted

At Grand Camp there were, at the time of M. Brandely's visit,

3,000,000 of oystors ready to be delivered for consumption. In
1875 the owners of a bed at L'Orient sold 5,500,000 oystors,
2,500,000 of which were ready for consumption,
tablishment at Le Breneguy 4,401,000 dredged oysters were
placed on the beds in 1875.6, of the value of 1184251, and
In the same period 7,588,150 oysters were sold out of the
same beds, valued at 2028011, The difference between these
two figures represents, to a certain extent, the annual repro

This invention was patented June 5, 1877, by Robert L.
and Nancy J. Todd, of 8hamrock, Mo,
T — - —
Iron Furnnoos,
The whole number of completed furnnoes in the country

—_—

ing the same time, either to the establishments on the coast |

[AuGusT 4, 1877.

furnaco of the Cambria Iron Company, 76 feet high by 20
feet at the bosh,  Of 714 completed furnaces at the close of
1876, 236 were in blast and 478 were out of blast. Of 713
furnaces at the close of 1875, 203 wore in blast, and 420 were
outof blast.  The productive capacity of the furnaces of
the country In at least twice the actual yield of either of the
last two yoars, The consumption of pig iron in 1876 was
equal to that of 1871, when the *“fron famine ” began,
. e :
SPELMAN'S IMPROVED ROWLOCK.
The improved rowlock herewith {llustrated is claimed to
be so constructed as to reduce friction between it and the
oar to n minimum, The inventor informs us that it mate-

rinlly increases speed in rowing, and that, while it is specially
| applicable to racing boats, it is equally well suited to boats
to the gunwale of which it is attached instead of upon out.
riggers,

The construction is exceedingly simple and scarcely needs
desoription.  The lock is made square, with an opening suf-
ficient for the admission of the oar, the loom of which com-
pletely fills the inclosed space. Upona side bar of the lock
is o journal which works in the pin block, A. Said pin
block, in turn, works upon the pin, B, which is secured to
the outrigger or to the gunwale by the nut shown. The hele
in the pin block for the lock journal is on the inboard side
of the main pin.

Patented through the Scientific American Patent Agency,
May 15, 1877. For further particulars address the inventor,
Mr. William Spelman, 37 Portland street, Portland, Me.

STy IR

1ce Water.
The Cincinnati Commercial has recently published a series
| of articles pointing out the evil effects of ice water, and con-
‘ denming its use in the strongest terms.  In one of its articles
| it says:
‘ A man, who in a state of perspiration, with the sweat ooz-

1 ing from every pore in his skin, should suddenly strip off his

| clothing and shut himself up in a refrigerator would be set
' down in public estimation as a natural fool, who defied Prov-
idence itself to save him from death. Such a thing actually

| happened in this city a few years ago, and the man was taken
| ' out of his icebox dead as a herring and stiff as a pikestafl,
| Ice water arrests digestion, if it does not absolutely drive

out all animal heat, and it is not resumed till the water is
raised to the temperature required to carry it on.

“ [ Habitual ice water drinkers are usually very flabby about

the region of the stomach, They complain that their food

lics heavy on that patient organ. They taste their dinver for

hours after it is bolted. They cultivate the use of stimulants
to aid digestion. If they are intelligent they read up on food
and what the physiologists havs to say about it—how long
it takes cabbage and pork and beef and potatoes and other
meats and esculents to go through the process of assimilation.
They roar at new bread and hot cakes and fried meat, im-
ngining these to have been the cause of their maladies,

But the ice water goes down all the same, and finally
friends are called in to take a farewell look at one whom a
mysterious Providence has called to a clime where, so far as
is known, ice water is not used. The number of immortal
beings who go hence to return no more on account of an in-
judicious use of ice water can hardly be estimated.

| The articlo proceeds to show that in numberless cases fine

| teeth are totally destroyed by its use. It chills the teeth and
cracks the enamel, then follows rapid decay and frequent
visits to the office of the dentist,

In conclusion the article says: These remarks seem to be
necessary, because ice is abundant and cheap this year, and
the water drinkers are increasing in numbers, through the
missionary efforts of the disciples of Francis Murphy. There

In an es |

at the close of 1876, which were either active or eapable of | is no objection, certainly, to the exclusive use of water, if
being transferred to the nctive list on short notice, was 714, | taken as the Creator intended it should be. It s the exces-
against a similar total of 712 at the close of 1876, Ten new | sive use of water, reduced below its average temporature with
furnaces were completed in 1876, and 9 old furnaces were | jee, that is to be condemned. It is an abuse of the stomach
abandoned. The greatest activity in the erection of new 1o use it, as it is an abuse of the stomach to put into it fluids
furnaces has been shown in the Hocking Valley, in Ohblo, that inflame its coatings and finally eat them away. We
where several bituminous furnaces have been built since the must put ice water and whiskey into the same fnder expur
beginning of 1876, while others are now In course of erection |galon'u. They should be banished from private tables and
or definitely projected.  Of the furnaces which were built | banqueting halls, or used only to preserve articles of food in
in 1875 and blown in in 1876, one of noto was the Centennial pickle or in the refrigerators,
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‘brook. It has been called a ¢hameleon,

~ THE CAROLINA LIZARD,

~ This little lacertilian reptile, of the family anolida, i
known to herpetologists by the name of anolis principalis
(Linnmeus), It is tho anolive Carolinensis (Cuvier) of Hol-
It does not, how-
over, possoss the prehonsile tail and clongated and extonsile
jongue of the true chumeleon, but resembles it only in the
changing hues of its skin.

The specimen in our possession, upon which the few fol.
lowing observations were made, was captured in Florida,
Its provailing color is grayish brown, with a slight greenish
tint. In tho night, when in a state of repose, the color has
always boen whenever observed, of o clear bright green above;
the labials and inferior parts white, or grayish white. A fow
times only during the day has it assumed the green hue, yet
this is the common eolor of the Caroling lHzard when ina wild

state. The reason of this may be want of light-colored and
green insect food. I have seen it of a uniform grayish-
brown color above, with a few spots of clear green dispersed |
over the body. At one time it changed from lead-brown to
clear, bright green, after it had crawled and remained upon
some geranium leaves for a few minutes. It retained this
color for over ten minutes, when, without quitting the leaves,
it gradually faded into a uniform grayish-brown.

The inferior surface of the epidermis of this lizard seems
to contain numerous minute glands or chromatophores, by
means of which the animal can, by secreting pigments into
them, or withdrawing the same, change from one color to
another. Thus, when all pigment is entirely withdrawn from
the chromatophores, the whole upper part of the animal is
bright green colored; when partly filled, grayish-brown with
a greenish tinge; and when entirely filled, dark grayish-
brown approaching to lead color. 'When one portion of the
pores is empty and the other filled, the animal is bi-colored,
or spotted with green and grayish-brown.

The assertion that every scale of the animal is furnished
with sets of muscles, und that the change of color is pro-
duced by the action of light alone, is at best doubtful, On
the inner parts of the scales of the epidermis I observed nu-
merous minute glands or ducts, but no separate muscle at-
tachments.

Before the old skin is about to be cast from the head, it
becomes whitish in color on the oceipital and frontal regions,
and around the orbits. From the anterior part of each eye,
also around the eye, and extending to beneath each nostril,
the skin is broken by forcing outward the eyes, and the
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1o spring loose from the ocolput, after which it is pushed off
from the entire head by the fore fect of the lizard.

Aftor the skin of the head had been removed, the skin of
the new tall bocame lighter in color, and then parted along
the dorsal line, when the whole of it slipped from the tail, s
longitudinally hollow plece.  When purchused our specimen
was mious part of fts tall, but a new one soon began to
sprout, and now, an inch of new tall has been developed.

Our lizard is an expert fly-catcher, and it feeds almost en-
tirely upon common house flies. It has eaten several Croton
bugs (ectodia germanica), also small beetles, day flies, moths,
and butterflies, It does not swallow its prey whole, in the
manner of a frog, but tears and mashes it with its teeth and
Jaws, before swallowing. It drinks often, licking drops of
water from the leaves, and from the sides of its cage.

It became quite excited on seeing its reflected image in a
small looking glass, and made a bold advance towards it, at
the same time erecting and depressing its head rapidly. This
nodding m. fon I have also observed in the horned toad
(pArynosoma cornutum, Harlan). As it is practised only at
the meeting of individuals, it is reasonable to suppose it to
be an action of greeting, or, in other words, a how-do-you.do
nod,

From that remote period in the great chain of human de-
velopment, when our forefathers were yet lizards, even to
the present enlightened period, a nodding of the head was
and is an action of salutation or friendly greeting; and al-
though: forgotten in many intervening links, it still survives!

4 - -
A Move In the Right Direction,

The Massachusetts Society for Promoting Agriculture has
offered a series of prizes for the encouragement of tree plant-
ing in this State—the awards to be made 10 years from the
1st of March next for the best results produced in the inter-
val. The white ash, the European larch, and the white and
Scotch pine are the varieties especially favored. Something
has been done already toward promoting a new centennial
growth of trees, and the inducements here offered will give
another impulse to the work. Mr. Sargent, of the new Ar-
boretum of Harvard College, estimates that over 1,000,000
trezs will be planted in Massachusetts this year. In Con-
necticut the General Assembly of this year gave public sanc-
tion and encouragement to the same enterprise by exempting
from taxation all plantations of timber trees to be thereafter
planted, for a period of 10 yearsafter such trees have grown
to an average of 6 feet in height.

S o

THE SEA MONSTER.

We are indebted to Lieut. W. P. Haynes, of H.M.S. Os
borne, for the sketch of the sea monster seen by the officers
and crew of that vessel off the north coast of Sicily on the
2d inst., notice of which we gave in the SCIENTIFIC AMER-
10AN for July 14. In a letter accompanying the sketch he
says: ““ My attention was first called by seeing a long row
of fins appearing above the surface of the water at a distance
of about 200 yards from the ship, and ‘away on our beam.’
They were of irregular heights, and extending about 30 or
40 feet in line (the former number is the length I gave, the
latter the other officers); in a few seconds they disappeared,
giving place to the fore part of the monster. By this time
it had passed astern, swimming in an opposite direction to
that we were steering; and as we were passing through the
water at 104 knots, I could only get a view of it, ‘end on,’
which I have shown in the sketech. The head was bull-
shaped, and quite 6 feot thick, the neck narrow, and its head
was occasionally thrown back out of the water, remaining
there for a few seconds at a time. It was very broad across
the back or shoulders about 15 or 20 feet, and the flappers
appeared to have a semi-revolving motion, which seemed to
paddle the monster along, They were about 15 feet in

muscles around them. The edge of the skin is then observed

length., From the top of the head to the part of the back
4 I I

wheroe it became immersed, I should consider 50 feet, and

| that seemed about a third of the whole length. All this part

was smooth, resembling & seal. 1 cannot account for the

fins unless they were on the back below where it was im-

mersed. "~ London (Jraphie.
THE MOLE CRICKET.

This Insect §s one of the most curious of all the orthopte-
ra, Lo which order earwigs, crickets, grasshoppers, cock-
| rosches, locusts, and the strange looking leaf and stick in-
sects also belong; it is widely distributed over the world,
from the torrid zone to the arctic circle; allied species In-
habiting Java, China, Australia, Van Diemen’s Land, North

and South America, and even Melville Island. It has been
variously called eve-churr, churr worm, jarr worm, and
crocker, namesderived from its peculiarly jarring song; also
fen cricket, earth crab, and mole cricket, the last being by
far the most appropriate, and that by whichit is generally
known. With its powerful fore limbs it burrows under-
ground, raising ridges in its progress. Its shapeis long and
cylindrical (a full.grown specimen measures 2 inches in
length by barely half an inch across the thorax), just that
best fitted for locomotion through long narrow galleries; its
color is a rich, dark, velvety brown of various shades, its
thorax is very hard, and so formed that the head can be
withdrawn into it, much after the manner of some tortoises:
its whole body is covered with fine down. It has a long
sensitive pair of antennw or horns projecting in front of its
head, and another pair on its tail, projecting backwards, also
very sensitive; and as it moves with equal facility either for-
wards or backwards, should danger threaten from front or
rear, it is ready to escape without turning round, an opera-
tion which would be difficult or almost impossible in its
parrow tunnels. Like all the crickets and grasshoppers, its
nearest allies, its hind legs sre formed for jumping; though
perhaps not often employed for this purpose, they form the
ordinary locomotive organs of the animal, both below and
on the surface of the ground; the middle pair being compar-
atively weak, while the fore pair are carried raised up.

The fore limbs are rarely used in walking, but are the tools
with which the insect burrows. They bear a very close out-
ward resemblance to the fore pairs of a mole.

The mole cricket is furnished with two pairs of wings, the
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upper pair being small and serving as covers for tho lower

Seientific American,

Theoretically, a roflcctor of 4 feet in dinmeter is about

ones, which, when expanded, measuro two and a half to | equal to a refractor of 20 inches. The Ross reflector is 0 feet
three inches from tip to tip. They fold up very much in the | in diameter, only 4 feet of which are effective, and so far it
manner of a lady’s fan; and when in this condition, the polnts | has not been proven that more than 4 feet of a reflector can

project somewhat beyond the end of the body.

bo made effoctive.  Tho groat trouble with the refloctor I

In May or Junoe the fomale Jays 800 or 400 eggs, which that it Is vory sensitive to atmospheric changes, whilo with
are about tho size of turnip seed, but oval and yellowlah, in | the refractor the difficulty lies in the secondary spectrum,
a nest which she makes for the purposo underground, und [ Thoe object glnss of tho rofraotor is composed of two glasses
which is thus described by Gilbert White: * There were | joined, the outer being of crown glass, the inner of flint,

many caverns and winding passsges leading to a kind o

f | Rays passing through the crown glass are rofracted, The

chamber, neatly smoothed and rounded, and about the size | consequence is that perfect achromatism is impossible, and
of 3 moderate snuffbox. Within the secret nursery wore | the difficulty of compensating theso refractions increascs

deposited near 100 eggs, of a dirty yellow color, and envel

.| with tho sizo of the object glass. The largest refractor in

oped in a tough skin, The eggs lay but shallow and within | the world is that in the Washington Observatory; it is 20
the influence of the sun.” In a fow weeks, nccording to the | inches in dinmeter, and is an oxeellent instrament.

heat of the weather, the young are hatched. At first they

Mr. Floyd said that, nfter as careful an examination a5 he

are very small creatures, somewhat resornbling black ants, | could make, he is inclined (o beliove that the best interests
very active and voracious in their habits, They grow rapid- | of the fund will be served, to have constructed r largoer ro-

ly, changing their skins throe times before winter, when they

fractor than any yet made, This ought not to ccstcompleto

hybernate, and, according to Rosel, cast n fourth skin during | more than $150,000. Then there will be asubsidiary refractor,

this period. The warmth of spring revives them, when they
appear, having the rudiments of wings; and after one more
change they become perfect fnsccts, possessed of ample
wings and in all respects similar to their parents,

Though having such large wings, the mole ericket does
not sppear to make as much use of them as might be ex-
pected. They never fly by day, remaining concealed in their
burrows, but towards evening they may be found sitting at
the mouths of the tunnels, uttering their ““low, dull, jarring
note,” cansed by the friction of one wing case over theother;
and it is at this time, and during the night, that they are oc-
casionally found upon the wing.

So destructive are these inseots that they have been known
to destroy a sixth, nay, even a fourth part of a crop of young
corn. They are particularly fond of barley, young peas,
and beans, and Mr. Brackenridge says ““nothing in the her-
baceous way is proof against its ravages,” Many and va.
rious schemes have been suggested for their extirpation.
Louis XV. even purchased a recipe to kill them by first fill-
ing their burrows with water, and then adding some oil.
Turpentine, soapsuds, soot, lime, and similar materials have
also proved efficacious.

S ——drre—
A SELF-COOLING GOBLET,

M. Toselli proposes the convenient little deviee illustrated
berewith for cooling a tumbler of water by refrigerating
mixtures. It is well adapted for localities where ice cannot
readily be obtained, as by its aid a glass of fresh cool water
can be prodaced in a few moments.

A is a simple cylindrical vessel which holds the water or
beverage to be cooled. B is a smaller vessel with a flange
around the rim, and which is placed within the goblet or
tumbler, A. In the inner vessel, B, is dissolved the refrig-
erating mixture, about five ounces of nitrate of ammonia in
water.  The solution is agitated and in a few minutes the
cold produced is said to be sufficient to lower the temper-
ature of the water in the outer vessel some 50° Fah, The
galt can be used over and over again, indefinitely, as it is
merely necessary to pour the solution on a flat dish, when
re-crystallization will take place as evaporation progresses,

The Great Lick Telescope.

Richard 8. Floyd, one of the trustees of the Lick Trust,
has just returned from an extended European tour. During
bis absence he has talked with many scientific mon of this
and other countries, but almost invariably found them afraid
to commit themselves to an opinion as to whether o greater
success can be obtained with a reflecting or refracting tole-
scope. Professor Newcombe, of the Observatory in Wash-
Ington, after his visit to Europe to look into this matter for
Mr. Lick, reported warmly in favor of a gigantic refractor,
and forwarded estimates as to cost. He has since changed
his opinion, however, and now recommends a silver-on-glass
reflector of about seven feet diameter. Ross's, Herschel's,
and other celebrated telescopes have speculum metallic re-
flectors, which have until lately been considered the best.
Now the palm is claimed for an invention of Leon Foucault's
by which sllver in solution is deposited on glass. Foucault
made a refloctor upon this system about thirty-one and one
fifth inches in dismeter, and excellent work has been sccom.
plished with it After his death a reflector upon his plan
about four feet in dismoter was constructed for the observa.

about four feet In dinmeter, supplied with both silver-on-
| glass and speculum metal mirrors.  Such an instrument has
| been offered, or rather parties have agreed to construct one,
for about £20,000. Tell, of Paris, will undertake to make
crown and flint glass disks for the object glass of a forty
inch refractor for $20,000—stipulating that he shall be
| allowed two years for construction.—San Francisco Bulletin,
——————— e e s
Preventing Suflfocation by Smoko,

I will give some suggestions for the prevention of suflo-
cation by smoke. A pillow caso, well saturated with water,
and having a small hole torn in it to look through, placed
loosely over the head, will be found an admirable impromptu
| respirator in the densest smoke. I am indebted for the idea
to Vice-Admiral Jerningham, who told me how, when he
commanded the Cambridge training ship at Plymouth, he
made his first experiment with this pillow case respirator,
He had 12 Ibs. of loose powder exploded in a confined part
of the ship, which, although screened off with fear
nought, emitted so dense a smoke that those outside had to
lie down on the deck. A common pillow case, with a small
eye hole, was placed over the head of aman, who, with the
hose in the hand, went inside and remained ten minutes,
when, to assure his friends outside of his safety, he sang a
comic song.— W. M. Lewis, in London Teimes.

Ol

Fight between n Turkish Monitor and Four
Torpedo Boats,

A most interesting affair occurred on the Danube here
during the operations attending the passage of the Danube—
a fight between a Turkish monitor and four Russian torpedo
boats. It was somewhere near the mouth of the Aluta.
This monitor had been giving the Russians a good deal of
trouble, and showed an amount of activity ard energy very
unusual with the Turks, continually shelling the Russian
batteries, and destroying the boats. The Russians accord-
ingly determined to destroy it.
Four torpedo boats were prepared and sent against the
monitor. Hiding behind an island, they laid in wait, and
when the vessel was steaming past suddenly darted out from
their hiding place, and bore down on her in broad daylight.
This monitor, il soon became evident, was handled and com-
manded ina very different manner from others with which
the Russians have had to deal here. With wonderful quick-
ness and skill she was prepared for action, and, nothing
daunted by the fate of others, made a successful defence
against the four tervible enemios, n defence of which the
Russians speal with the greatest admiration.
Her commander began by likewise thrusting out torpedocs
on the end of long spars, thus threatening the boats [with
the danger of being blown into the air first, at the same time
opening a terrible fire on them with small arms and mitrail-
leuses. He beside manauvred his boat in a most skillful man.
ner, with a dexterity and address which, with the torpe-
does protecting, made it impossible for the Russian boats to
approach sufficiently near. He beside tried to run them
down and very nearly succeeded in doing so. The reason
soon became evident, The commander was o European,
whom the Russiang believe was an Englishman, and who
directed the movemonts from the deck. Ie was plainly
vigible all the time, and was o tall man, with a long, blonde
beard, parted in the middle, He stood with his hands in
his pockets, giving orders in the ealmest manner possible,
The torpedo boats continned their attempts for more than
an hour, flitting round tho monitor and secking the oppor-
tunity to get at her, but without success.  The monitor was
equally active in trying to run them down, avoiding a col-
lision by quick and skillful movements, backing and nd-
vancing, turning, and ploughing the water into foam as she
pursued or avoided her tiny but dangerous adversarios—a
lion attacked by n rat. At one moment one launch, in
rapid manwuvres, found itself betweon the monitor and the
shore, with no great distanco between them. The monitor's
head was in the other diroction, but her commander instantly

tory. Owing to some not thoroughly explained cause, this | began backing her down on the torpedo boat, with the in-

has not proved & success, and another of the same dimen.

sions Is being constructed to replace it. Great interest ia
manifested in the result of this second experiment, which

tention of crushing it agninst the bank.
Just st this moment the engineer of the launch was
wounded. Thero was some confusion and delay in starting

cannot be proven for a year yet. Dr. Huggins, the well| the engines, while the current earried her head aground in

known astronomer, also favors a large reflector, as it Is bettor
for spectroscopic analysis, his favorite study. It s natural

that he should prefer
fleld of physical astronomy enlarged.

such n position as to render cscapo impossible, One of the
crew sprang out into the water and pushed the ground,

A reflector, as he desires 10 have the | while another started the engines Just in time to escape with

a scrape, the shave was so olose,  Ona Russlan officer sprang

[AucusT 4, 1877.
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ashore, and seeing the captain of the monitor coolly standing

on the deck with his hands in his pockets emptied his re.
volver at him, three shots, at a distinco of not more than
forty feet. The captain of the monitor, in answer, took off

his hat and bowed, not having recaived a scratch, Later,
however, the gallant fellow secems to have been killed op
wounded, for be suddenly disappeared from the deck. The
monitor immediately afterward retired precipitately from
the seone of notion,—London Datly News' Turna-Magurolli
Correspondence.

- —
Iron Ship Bullding,

The report of the Becretary of the American Tron and
Steel Association furnishes the following statistics of iron
shipbuilding. Of the 25 vessels built in the fiscal year 1876,
2 vessels, aggregating 139°78 tons, were built at Buffalo; 1
vessel of 1200 tons was built at Burlington, N. J.; 11 ves.
sels, ageregating 11,080'94 tons, within the jurisdiction of
the port of Philadelphia; 0 vesscls, aggrogating 8,20808
tons, in the State of Delaware; and 2 vessels, nggregating
01612 tons, at New Orloans. At the present time there are
building or under contract on the Delaware river, 9 largo
iron steamships of the best class, ranging from 1,800 to 2,500
tons burden, including two monitors for the United States
Government, besides a number of powerful iron tugs of 200
or 800 tons burden, and other small craft.

-
-t

Cutting off Strawberry Runners,
When it is not desired to propagate young plants, straw.
berries should have their runners removed several times du.
ring the growing senson; and where half an acre or more Is
cultivated, the trouble and expense are considerable, The
operation is usually performed with shears, or by pinching
or pulling off by hand. To save the back ache induced by
the operation, we publish (Fig. 1) an engray-
ing showing an attachment to the shears by
means of which the work may be done in an
upright posture. The Rural New Yorker
gives two other devices which expedite the
operation, and make it far less wearisome. In
Fig. 2, B is a circular piese
of iron, from seven to ten
inches in diameter, one inch
wide, about one quarter of an
inch thick at the top and bev-
eled to an edge at the Dot-
* tom; twoiron strips, P P, are
welded or riveted at opposite
sides, as shown, and bolted to
the handle. By placing the
cutting ring, B, around the
hill and pressing downwards,
all the runners underneath
the edge are instantly severed,
Should the soil be hard, or
the cutting edge dull, a quick
thrust with the foot upon the
P rest, A, will do the business.
By this plan a large patch can be freed from runners in a
few hours. :
A cheaper implement is shown in Fig. 3. H is a circular
and thin wheel, of iron or steel, from four to six inches in
diameter, ground sharp at the edge, and attached to a stick

Fig. 8.

Fig. 1.

Fig. 2.

(an old hoe handle will answer). If inserted in a slit mado
with a coarse saw and held in place by a rivet, it revolves
casily, Run it half round the hill in one direction, then as
far in the other, and it is done; you can cut as close to a
hill or as distant from it as you like. It may also be used
for cutting seds in squares, preparatory to being cut loose at
the bottom with a shovel.— Weakly Glode.

Earthquako In Tenncssce.
The afternoon of July 14, a distinet shock of ecarthquako
was heard by the residents of Memphis, Tenn. There were
two heavy shocks, accompanied by a rumbling noise which
once heard can never be forgotten. The ** shocks,” soto
speak, lasted several seconds, in fact almost half a minute,
during which time buildings quivered and windows rattled,
a8 moved by the mysterious force within. In several in-
stances the floors of the dwellings were sprung and caused
no little alarm to the occupants, but no further damage was
one.

— —eetre—
~ Coal Area of the United States,

There are only 450 square miles of anthracite coal in the
whole United States. The Reading Company owns 1o less
than one third of the whole. Of bituminous coal land there
aro in America 200,000 square miles, and 8,000 square miles
in Great Britain,

—————————— @ P e

One of the old landmarks of Baltimors, the City Hall, on
Holliday street, is soon 10 bo torn down, It was built by
Rembrant Peale in 1818, as a muscum, and was & popular
place of resort for nearly seventeen years, when it was pur-
chisod by the Common Council, Tt was the first building
in tho city that was lighted with gas—Mr. Peale charging &
small fee in 1816 for the exhibition of carburetted hydrogen
0 ydrog
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iven any thought as to the way in
o disposed of.  As in the case with pins, nails
e bought very cheaply, and are so abundant that one
y inquires where they all go. Hardly any deseription
wares can boast of a more respectable antiquity than
, inasmuch as they are mentioned in the fourth chapter

ok of Judges in conjunction with the killing of
by Jael, and in sundry other parts of the Bible. There
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‘hrou the Middle Ages the only way in which nails
made was by hand, and it was not until the seventeenth

century that it dawned upon one mind, at least, that it was
possible to produce them by means of machinery. The first

evidence of this interesting fact we find in a Stato paper,
which records that in the year 1608 letters patent were

n our well beloved monarch, King James, to his
trusty knight Sir Bevis Bulmer, for the latter’s invention of
this ilk. We find it recorded that the said Sir Bevis Bulmer
““hate invented a new, Apt, or Compendious forme or Kinde
of Engine or Instrument to be put in vse, driven, and
wrought withall by Water or Waterworkes as well for the
concerning & Quicker and more Apt and Speedy Ways and
Meanes then Knowne, exp'imented, and vsed within our
Realmes and Domynions within the Tyme of Man’s memory
for, in, about the cutting of iron into small Barrs or Rodd to
serve for the making of Nayles, for the necessary vse and
service of vs and our subjects,” and so on, with much more
ingenious, but tedious, legal verbiage. Sir Bevis, however,
does not appear to have been very successful with his nail
rod machinery, and as time grew older other trusty subjects
of various subsequent sovereigns tried to mend matters, with
N0 very encouraging success—in fact, it was not until the
beginning of the present century that machinery began to
be utilized in a practical and commercial way.

In the year 1811 a Birmingham firm made the experiment
of cutting nails out of sheets of iron by ingeniously contrived
machinery, and by the year 1820 such improvements had
been made as had placed the experiment beyord the bounds
of hypothesis, and within the circle of trade routine. About
the same time some American manufacturers adopted similar
processes, so that the use ef this kind of machinery would
appear to have been almost contemporaneous in both coun-
tries. Since that time there have been hundreds of patents
taken out in this and other countries for inventions and im-
provements in the making by machinery of the multitudinous
sorts of nails; but in all, the leading principle has been the
game, 80 that the inventions of to-day are simply more orless
ingenious variations of the original idea.

Despite the great and important magnitude of the cut nail
industry—all machine-made nails are called cut—at the pres-
ent time, there is still a large business done in hand-made
articles, and many thousands of workpeople, of both sexes,
are employed in their production. The Black Country—at
Dudley, Netherton, Sedgley, Gornal, Wordsley, Rowley,
Cradley Heath, Lye Waste, Harborne, Birmingham, Stour-
bridge, West Bromwich, and other towns and villages—is
the center of the wrought or hand-made trade; but it is also
very extensively carried on at Sheffield, Rotherham, Greno-
gide, Belper, and many smaller places in Derbyshire, Wor-
cestershire, and South Yorkshire, Prior to the general use
of machinery there were something like 50,000 hands em-
ployed in the trade in Staffordshire alone, whereas at the
present time the number of wrought nailers in that district
does not exceed 17,000 or thereabouts,

Formerly the great London dock companies—thoe East
Indin, West India, London, ete,—used to contract for nearly
200 tons of hand-made nails annunlly—most of them for tea
chests; but now they only use an infinitesimal proportion of
the same goods. In the same manner the Admiralty, 50
years ago, had nearly 700 tons of wrought nails yoarly, a
quantity which has dwindled away to almost nothing before
the growing cheapness and quality of cut nails, Then, too,
foreign competition has been u serious matter for the hand
nailers, inasmuch as the American manufacturers have not
only learned to supply the requirements of thoir own country,
but now also furnish the Canadinns with all the eut nails they
need.  On the continent of Buropo the same thing has taken
place, the Belgian production of machine-made nails being,
roughly speaking, 30,000 to 35,000 tons yearly—an portion of
which is sent to this country, The hand workars, howover,
have all along made a running fight ngaingt the machinery,
which has, nevertheless, so surcly usurped their plucos, and

have on many occasions committed nets of such violence ns ‘
have placed them beyond the pale of public sympathy, Their |

employers—all of whom find the iron and pay so much per
1,000 or per 1b, for the nails made therefrom—reduced thelr
wagos fn 1887, in 1888, and In 1842,  In the last mentioned
year there wore very serious disturbances in tho nelghborhood
of Dudley, but in the end the poor nailers were worsted, ns
they have been on many subsequent occasions, At ono time
the vile truck system flonrighed in no trade so boldly and mis-
chipvously ns in this, but sinee 1850 the practice has to a
great extent fallen into desuetude, although still in vogue in
an underhand and surreptitions manner here and there,
The men work at their trade In Tittlo smithios attached to
their dwollings, and in many [ostances thelr wlves and ohil:
dren also labor In the same mavuer, The men can earn

cientific Dmerican,
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about 10 to 16s. weekly, women 6+ to 8s, and children
from 84, to Ba. weekly. The work is not, as a rule, heavy,
yet requires a dexterity only to beacquired by long practice
and powers of endurance which the younger workers cannot
possibly possess, and the want of which is necessarily most
prejudicial to their wellbeing.

In one branch of nail making, however, the application of
machinery has not as yet been attended with any very marked
success—that is, the manufacture of horse nails, As a con-
sequence the men that make them are better paid than the
common nailers, and they are more self-assertive or indepen-
dent, as is evinced by the numerous strikes that are con-
stantly taking place. The chicf seats of the horse nail mak-
ing branches are near Dudley, in Staffordshire, Belper in
Derbyshire, and Shefticld in Yorkshire.  Altogether it em-
ploys nearly 3,000 persons—about 2,000 at Dudley, 500 at
Belper, and 250 or 300 at and near Sheffield. Belper is sup-
posed to be the most ancient seat of the industry, and claims
to have ruled even Staffordshire at one time in the matter of
wages and prices. Continual disputes—particularly one in
1850—drove away the trade, however, to a great extent, and
it seems now to be centralized around Dudley.

Horse nail makers are paid at rates varying from 4s. to 4,
8. per 1,000, at which prices good workmen may earn 23s.
to 30s. weekly, when work is abundant, 45 is generally the
case in this branch of the industry. The men aver that
horse nails will never be successfully made by machinery,
and have, in consequence, pursued the suicidal policy of
keeping up wages, by restricting the number of apprentices
and other artificial means, whichin the end must of necessity
prove abortive.

The cut nail trade is very extensive nowadays, being car-
ried on not only at Birmingham and in various parts of
South Staffordshire, but in Wales and Scotland, as well asat
Newecastle, Darlington, Leeds, Sheffield, and Warrington.
All machine-made nails are cut from sheets, strips, or bars,
and can be produced in great guantities at a very cheap rate.
About 20,000 to 25,000 tons are made every year in Birming-
ham alone, and fully as many more in the other places just
alluded to. The men who attend to the machines are paid
at the rate of 30« to 508 weekly, women and boys 10« to 17,
6d., and the mere lsborers 20s. to 252 per week. As may be
imagined, there is an immense variety of nails, whether
wrought or cut, each of which has its distinguishing name
and peculiarity. Some of them are so small that 1,000 only
weigh an ounce and a half, whilst the ““tenpenny ™ sort,
eight inches long, weigh a hundredweight to the same quan-
tity. Altogether thereare about 2,200 different sorts of nails
and rivets—which come in the same category—made, and
used for an almost infinite variety of purposes. They are
made, too, not only for this country, but for use all over the
world, as is evinced by the fact that we annually export
somothing like 17,000 tons of them. Our best country is
Australin—that great colony which is yearly becoming of
more importance to us as a manufacturing nation—to which
we send 4,000 tons annually.  British India ranks next on
the list with about 1,800 tons, the British West Indies next
with 1,600 tons, and then British North America with 1,300
tons, Russin, too, is not a bad customer, as she takes from
us 800 tons yearly, and the Foreign West Indies contribute
over 000 tons toward the aggregate. Brazil is a capital buyer,
her last year's purchases of this class having reached over
900 tons; Germany takes over 300 tons per annum, Holland
400 tons, France 300 tons, Spain 250 tons, British South
Africa 400 tons, and other countries, or our own colonies,
quantities ranging from 100 to 200 tons.

1§20,000 Prize for a New Sugar Extraction Process.

The General Council of Guadaloupe offers s prize of
$20,000 to the inventor of & new process of extraction of
juice of sugar cane or of sugar fabrication. This prize will
| be given to whoever obtains from the cane u yield of 14 per
cent of sugnr, The cost of application of the new process
ghould not exceed 40 per cent of the value realized. Exper-
iments will continue four years, terminating June 80, 1880,
and will take place at Guadaloupe under the suspices of a
government commission.  All cost of transport, ete., must
| bo defrayed by competitors, and applications, ete., must be |

Guadaloupe,

73

the rate of 300 feet per month. Not more than 2,800 feet
now intervenes between the breast and the nearest mine on
the Comstock, the Bavage, so that, if the present rate of pro-
gression be maintained, about 10 months more will suffice to
complete the cosnection,  The lode will be cut at & depth of
about 1,800 feet perpendicularly below the surface, and very
nearly the center, measuring by the extent of the surface
workings. It is then proposed, cither by the Sutro Com-
pany or by a combination of owners slong the vein, to run a
drift north and south through each claim until the ends of
the veins laterally are reached. This will connect every
mine on the vein with the tunnel; will drain the entire
workings; and, shou'l these lateral drifts be put under one
management and made a common highway, will afford the
means of working the entire vein through one opening. It
i3 now eight yeara since work was first begun at the town of

Sutro on the Carson river, The expense of prosecuting the

work has averaged about $1,000 per day, and when the

Comstock is reached the total cost will bave amounted to

about £3,000,000. The tunnel is double-tracked, as straight

as an arrow in its course, with a rise just sufficient for drain-

age. Three air shafts have been sunk along its course. At

the mouth of the tunnel the Sutro Company have laid out &

town, have secured magnificent water powers, and expect

to realize largely on that part of their investment by the re-

moval of most of the mining and milling operations on the

vein from Virginia City to Carson.”

The Wool Clip for 1876,

The wool clip of the United States for 1876 was about
200,000,000 1bs.; of England, Ireland, and Scotland, about
162,000,000, mostly combing; of the Continent of Europe,
about 463,000,000; of Australasia, about 350,000,000; of
Buenos Ayres and River La Plata, about 207,000,000 1bs,
These are the principal wool-growing countries of the
world, and produce 1,852,000,000 out of the estimated
1,419,000,000 produced on the eatire globe. The selling
value of the total clip wonld probably aggregate $450,-
000,000. Out of fourteen hundred and nineteen million
pounds of wool (the estimated clip), there would be fully a
loss of 567,000,000 lbs. in scouring, making the net yield
of clean wool about 852,000,000 Jbs.

il

The First English Book.

At the Caxton Exhibition in the South Kensington Mu-
seum in London may now be seen the earliest book printed
in the English Janguage. the ‘“ Recuyell of the Historyes of
Troy,” upon which William Caxton began his careerasa
printer aboit 1474  The copy on exhibition is particularly
interesting as having once belonged to Elizabeth Woodville,
Queen of Edward IV. and sister of Earl Rivers, Caxton’s
patron. It now belongs to the Duke of Devonshire, having
been bought by the late Duke at the sale of the Roxburgh
library, in 1812, for 1,010 guineas

Effect of Smoke on Trees,

Mr. Alcock, who for twenty-five years has been making
experiments with trees planted in the vicinity of his cotton
mill, near Manchester, England, finds that the plant which
does better than any other tree in London smoke will not
grow at all in that of Lancashire; but, on the other hand,
he has been very successful with the beech, sycamore, birch,
wych elm, and Turkey oak, but the lime does best of all
Here is a hint for Pittsburgh and Cincinnati. There is a so-
ciety in Manchester called the Field Naturalists' and Arch-
weologists’ Society, which is urging the planting of trees In
and about Cottonopolis.

-0

Horscflesh for Human Food.

In 1875 the horse butcheries of Paris furnished for public
consumption 6,865 horses, asses, and mules; in 1876 they fur.
nished 9,271, giving 1,685,470 kilogrammes of neat meat.,
At Lyons, the number has diminished from 1,202 in 15875 to
1,088 in 1876. On the 1st of January there were 58 butcher.
ies in Paris and only 7 in Lyons. At its meeting, on Janu.
ary 0, the committee de¢ la Viande Cheval awarded a silver
medal to M. Pstard, who has nine butcheries in Paris, as a
reward for his enterprise,

A Now Alr Gun,

ln(l(lrf'-uwul to the Director of the Interior, Basse Terre,

Tho cane raised at Guadaloupe containg 18 per cent of
sugar, Hitherto a percentage of 9°4 on an average has been |
cbtained by the ordinary factory machinery. Recently M. |
Ducharsaing has invented andmbibition process, the detail
of which are not given in the legislative document before
us, bnt which it appears increased the yield from 94 to
| 11°04 por cont.  The inventor himself elaims o greater ad- |
|vunluuv, nndd fnsists that the additional pereentage of gain
by his process is 2:83 instead of 164 BEven on the lower
estimate M. Ducharsaing’s Invention was deemeod sufficiently
important to warrant the awarding to him of a £20,000
prize.  The present premivm is therefore a second one, and
the winner is called upon to make a still further improve-
mont. The experiments must be conducted on at least
600,000 1bs, of cane,

—t A —

The Sutro Tunnel,
A correspond-nt of Engineering and Mining Jowrnal do-
elares the Sutro Tunnel second to no enterprise in the West
Ho says: * Its mouth is in the valley of the Carson river, o

| ntronm which washes the eastern base of the Washoe range,
In which the Comstock les, It has been driven a total dis-
tance of 17,000 fest up to date, and s maklng progress at

A patent has recently been granted to o well-known fire-
arm manufacturer in Gotha, in Germany, for an improved
air pistol, which is likely to be largely adopted by the Ger.
man army, not for use on actual service, but as a means of
instructing men fn shooting. The ndvantages claimed for
the new weapon over any pattern of air gun previously de-
signed, are simplicity of construction and ease in manipula.
tion, The prineiple, it is said, can ewsily be adapted to any
firearms at very little cost.

Lawns,

Mow lawns sufficiently often to preserve a neat appearance,
08, when the grass is allowed to got too lexg without cutting,
instead of saving it entails more labor,  During the summer
months mowing machines should be set %0 as to leave the
grass half an inch longer than enrlior in the season and late
in the autumn; this s especially noedful where the land is
dry, and the roots of the grass are liablo to be burnt up.

O A
-2 O >

A uixe of steamers s ostablished hotween Boston and
London, to sail under the Belgian flag; und two stoamers of
1,800 tons each have been purchased,  The fivst left London
for Boston direct July 8th,

—
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Tho Devil Fish.

- Ata meeting of the Chicago Academy of Sciences, Dr.
Velic made a report of his explorations along the coast of | Hel
Florida, in seareh of natural and archeologionl curfositios,
O this trip, he was accompanied by his brother, Mr. A. E,
Velie, of Aurora, and Dr. Hammond, of Geneseo, 111 The
expedition was rich in results, and the Doctor brought home
with him & very large collection of valuable specimens for
the museum of the academy. His report was very brief,
consisting of lttle more than a description of his voyage and

a list of the euriosities which he had collected,

Not the least of these was & dovil fish, which formed the

gubject of o paper by Professor Peabody, who entered  mi-
nutely into its character, disposition, and habits. The body
of the fish was large, the transverso exoceding the longitudi-
nal diameter; <kin rough, but without any evident tubercles
or spines; head not distinct from the body, sublruncate in
front, slightly convex; mouth subterminal, with very small
teeth in seven or eight rows; nostrils small, and placed near
the angles of the mouth; eyes prominent, lateral, and placed
on eminences at the bases of the frontal appendices: bron-
chinl apertures narrow, linear varying from one to two feet
in length, with valvular covering; tail long, slender, sub-
compr(;&od. torminating in 4 slonder extremity; dorsal fin
at base of tail, small and triangular.  The dimensions of Dr.
Velie's specimen are as follows:

Width at pectorals, 10 feet 2 inches; length, exclusive of
tail, & feet 5 inches; length of tail, 4 feet 2 inches; thick-
ness of body, 1 foot 6 inches; length of frontal appendices,
1 foot; width of frontal appendices, 6 inches.

The back of the male is black, while the female basa
broad, angulated belt of a lighter color crossing the back
immediately behind the eyes. The specimen captured by
Dr. Velie isa female, It is a comparatively small fish, as
those described by Elliott and De Kay were seventeen or
eighteen feet in width, and others of equal dimensions have
frequently been encountered, though rarely captured.

Professor Peabody related several anccdotes illustrative of
the strength of the devil fish. One, cighteen feet broad,
towed a thirteen ton schooner, with all sails set, in the face
of a brisk wind, until the harpoon drew out and the fish
escaped. Dr. Velie experienced great difficulty in making
his capture. He harpooned five other fish, but lost them all.
The one captured succumbed only after an hour’s struggle.
Among the means of assault which the fish possesses are its
frontal appendices, which are movable, and with which it
can seize and hold, as by power of suction, anything coming
within reach. In this respect only does it resemble the devil
fish known to the readers of Victor Hugo. The food of the
devil fish has been supposed to be crustaceans. Some scien-
tists are of opinion that it lives on other fish, but no scales
have ever been found in its stomach. The stomach of Dr.
Velie's specimen contained a large quantity of a reddish,
moss-like substance, which Professor Reinsch of Bavaria,

one of the members of the Chicago Academy, identified as
seaweed, possibly a new species.—Chicago Tribune.

Beeent American and Loreign Patents,

Sreientific American.

[AucusT 4, 1877.

IMPHOVED TOOL HANDLE.

Lazare Landeker, S8an Luls Obispo, Cal.—The end of the handle s
itened in the eye of the head by wedges, A small metallic bar, the
edgon of whioh aro beveled off, fits Into & dovelalled groove formed across
the forward slido of the hoad and neross the end of the handle, Tho bar
{ made of such a length that its ends maoy be flush with the sides of the
head, and of such a thickness that its outer surface may bo flush with the
forward side of sald head . Through the conter of the bar is formed n
hole to recelve a serew, which in worewwd Into the end of the handle, and
the head of which Is countersunk into the bar,

IMPHOVED DUMFING CAR,

Henry 8. Bawer, Mulberry Grove, Kan ~This Inyention relates to an
fmproved duping car for the more rapid dlscharging of grain, gravel, and
other artiolos ahipped In bulk, Tt consists of a oar body laged to centor
posts of the truck frames, 50 A% (o swing to either sido of the troek, tho
body belng supported by hinged and braced posts ot both eides of the cens
tor uprighta, which poats are swung down at the proper alde whon dump-
Ing. Swinging rack lrons at the bottom of the car body lock Into a slotted
plate to retain the ear in dumped poxition. Thoe side boards of the car are
hinged and locked In suitable manner,

IMPROVED HORSE PFOWER.

Darlas K. Hungerford, De Witt, Jowa.—This consists mainly In a double
tread power, constructed with tho treadles arranged in planes Inclining In
opposito direotions, and geared to o single driving shaft. The device also
congints in means appliod to the onter or free onds of the trendle frames
for giving them any desired degree of inelination, whether the horses bo
worklog or at rest,

IMPROVED CATL COUPLING.

Ohiarlos D, Norman, Amoes, Towa,—This invention is an improvement in
the class of car couplings In which the drawhead Is provided with spring
jaws, hinged near the front thereof, and inclining inward or toward cach
other at thelr rear ends, whereby they are adapted to engage with an arrow-
head drawbar. The object of the invention is tosimplify and cheapen the
construction of this class of coupling and increase their efficiency and
value. For delalls, see patent,

IMPROVED WATER WHEEL.

James J. Bourgeots, St. Clond, Minn.—The present invention relates to
an improvement upon that for which the same party has recelved letters
patent of the United States, No, 171,088, dated Docomber 14th, 1875, In
the former invention horigontally sliding gates aro arranged over the wheel
to rogulate and ent off the flow of water to the wheel. When there isa
full head of water, the vertical prossure on the gates causes so much fric-
tion that it is difeult to operate them, To avold this result the inventor
has devized a hinged gate, and arranged it bencath the wheel, For details,
sce patent,

!

IMPROVED STATION INDICATOR.

James W. Graydon, Indianapolis, Ind.—The names of the cross strects
or stations (as the case may be) are printed on a transparent apron which
is moved intermittently to expose the names suoccessively to view. The
means for operating the apron are primarily a chain wheel and palley, the
former being provided with radial arms, with which an intermittently re-
ciprocating pusher comes in contact at the required time, for turning the
chain wheel one quarter of a revolution. The said pusher works vertically
in suitable guides, and is operated by contact of a shoe, upon which it
reats, with an inclined plane attached to the slecpers between or alongside
track ralla,

NEW MISCELLANEOUS INVENTIONS.,

IMPROVED PICTURE FRAME,

Edward Maux, New York olty.—This invention conslsts of a passe-part-
out with a backing having a suitable opening for the pictures, and being
placed back of face lining of the covering glass,

IMPROVED PAINT PENCIL OR CRAYON.

William J, Holton and James E, Field, Milwaukee, Wis.—The paint is
thoroughly intermixed in a body of tallow while warm,. A resinons matter
I8 nlso mixed in. The whole is moulded or p d into pencils of such a
size and shape as may be desired, T.is paint pencil is notaffected by water,

Notice to Patentees,

Inventors who are desirous of disposing of their patents would find it
greatly to their advantage to have them illustrated in the Sciexriric AMen-
1cax. We are prepared to get up first-class woon EXGRAVINGS of inven-
tions of merit, and publish them in the SCIENTIFIO AMERICAX On very
reasonable terms.

We shall be pleasod to make estimates as to cost of engravings on receipt
of photographs, sketches, or copies of patents. After publication, the
cuts beoome the property of the person ordering them, and will be found
of value for civeulars and for publication in other papers,

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPFROVED LINK-MOTION FOR STEAM ENGINES,

Frederick Fischer, New York city.—This invention is to provide for lo-
comotive and other engines an improved link-motion, by which the travel
of the slide valve may be modified in such a manneras to move at greater
#peed when closing and opening the ports, so that the steam engine may
be worked more effectively for expansion by retaining the steam longer,
and aleo facilitating the entrance and exhanst of the ramo,

IMPROVED TIRE HEATER.

Willlam E, Stewart, Xenia, O.—This invention consists in a tire hoater
formed by the combination of a hollow baso, a semi-ring trough provided
with Holes, and s eap, made in sections, binged to each other, and having
flanges formed upon thelr slde edges.

IMPROVED COILED EPRING,

James Ludlam, Pompton, N, J.—Thls invention consists in the

R pecnline
construction of the ends, whereby an Improved bearlng i secured and the
epring Ie made stronger and more durable,

IMPROVED GRINDING MACHINE,

Louls Bollmaon, Vienna, Ansteis.~This i an improved machine for
mby weans of emery wheels, and feeding the work by an olastic
yiclding pressure (o the emery wheel, conteolling the grinding procoss,
and preventing any danger that may arise from the bursting of the wheel,
A reciprocating elide rest foeds the work with yielding preasore, and
allows the grinding actlon of the emery wheel during the forward motion
only of the slide rost. The slide rest and its operating mochanism are
Jaternlly movable for adjustment In the maln frme, A hood mounted on
uMWWwaMquImLWt from

IMPROVED ATMOSPHERIC GAS EXGINE.

and t be rubbed off a surface when applied without great difficulty;
and furthermore, It marks on a polished surface with equal case to that
of a rough surface, thus forming a substitute for the marking pots and
brushes now commonly in use,

IMPROVED APPARATUS FOR ILLUMINATING SCALE BEAMS,

Joshua W. Wood, Loami, TIl.—This consists in the combination of an
illuminating device with the sliding loop to which the weight is attached,
and also in the bination of reflectors with the loop and with'the beam,
for the purpose of throwing light upon the side of the scale beam, which
would otherwise be dark.

IMPROVED ROLLER RAZOR BHARPENER.

Welmer T\ Jahno and Charles H. White, Jersey City, N, J.—Two wooden
rollers are covered with leather, and hayve emery flour applied to them.
They are held together to bear against the sides of the blade by U eprings,
By sultable gearing the =aid rollersare caused to revolve togethemand in
opposite directions to grind both sides of the blade equally,

IMPROVED INKING APPARATUS,

John G, Kurtz, Milton, Pa,—This invention consists of a fountain for
printing Ink having a tightly fitting piston fed forward by a screw rod, g0
83 to force the ink through a bottom feeding cloth or screen, the same be-

ing placed, after use, into an alrtight seat plato holding water to keep the
feeding cloth moist.

IMPROVED COMBINED BNAP HOOK AND BUCKLYE,

Francls J, Delsz, Pierco City, Mo.—This combined snap hook and buckle
I for connveting tho ends of the broast steap with tho hame ring, It is so

constructed an to elemp the strap, and thus take the strain off the tongue
of the buckle,

IMPIROVED INDEXING,

David A. Roberts, Columbus, O, The book has one alit In each loaf, each
rsuccoeding slit belng cut a littlo lower down than the proceding ono, A
blado s placed upon the firat pago of the set, and s moved downward,
pusaing through the notches until it is oppoeite the name of the party
whose account fs looked for and the number of the page upon which that
account Is kept, and the biade is then ralsod, opening the book,

IMPROVED OI1, CAN,

Jacob F. Cappel, Havana, NL—This fmprovement conalsts in the partie-
ular construction and areangoment of a pump with two pipes and two
valven or cocks, whereby tho one pump which in losated upon the tank
may, by reversing the valves, bo equally as well employed for transforeing
from tho barrels as for disponsing from the can,

IMPROVED 1100 ELEVATOR,

7 2 M
medlclno cason or boxes. Tt eonnalnta of n onteh of Irrogular shape having
a projection that engagoes & notelied stod projecting from another plats,
the sald plates belng respectively desigoed and adapted for attachment to
the body and eover of the case or box,

IMPROVED SAFETY STIRRUF.

Willlam B, Conway, Blacksburg, Vo. Iiin Invention s an Improved
wnfoty stirrup designed to prevent the rider from being dragged by the foot
If In being thrown from the horso he should get his foot canght in the stir
rup, 'The improvement consists In pivoting, in the sides of the stirrup just
above tho space for the fool, a prolector or gunrd which in extended above
| {ta pivots around the connecting bar st the top of the stirrup in the form
I of & hooked plate, which passes between the connecting bar and the two
! higher metallie rods o as to secure the stirrup to the stirrap strap by a
‘ metallic loop entered betwoen the two upper bars and canght by the hooked
piite of the plvated goard. Should the rider fall, the toe deflects the guard
and allows the stirrap to drop with tho rider,
4O —
NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED FIRE ESCAPE.

Richard J. Macdonald, New York city.—This invention consists of a
| hollow eornlee or cap above the top of the window casing, which is pro-
| vided with a bottom sperturo closed by a movable seat, that is ralsed or
lowered by a dram and suspension cord, In connection with a lowering
cord and drom and an endless tenslon cord and pulleys for holsting or low-
ering the seat,

IMPROVED LAMP BHADE IOLDER,

Partriok J. Clark and Joseph Kintz, West Meridon, Conn.—This lamp
shade holder In so constructed that the shade may be turned back to allow
the lamp or Jamp chimney to bo detached, and enables the shade to be
conveniently detached from the holder when desired.

IMPROVED ELLIPTIC SPFRING.

Noah J. Tilghman, Tyaskin, Md.—This Invention belongs to that class
of springs In which the plates are made of a single continuous plece of
metal bent around in elliptical form without end Joints and placed one
within the other. The improvement consists in bringing the ends of the
plates togother, o that the free onds of each abut, and in riveting =aid free
onds to n Inp joint plate which performs the doublo function of connecting
the ends of the plate and of separating and removing any one spring of the
series from the next adjacent ones, so that such wprings do not touch each
other at this point, and whereby cach spring is rendered capable of [free,
sasy, and Independent movement without impinging against the others,
which to a great extent obviates creaking,

-

NEW AGRICULTURAL I(NVENTIONS,

IMPROVED COMBINED POTATO AND CORN PLANTER.

Joseph Custer, Goshen, O,—This improved seed planter is so constructed
that it may be readily adjusted for planting potatoes or corn. To the slde
of the seed box are sttsched the ends of the curved guard plate, which in-
closes the space around the discharge hole through the bottom of said box,
and beneath the lower edge of which the dropping plate passes, so that no
more seed can be carried out by said dropping plate than is contained in
its holes. To the forward part of the guard is attached a knife, which,
when planting potatoes, will cut off any parts of potatoes that may protecc
above the plate to enable the rest of the potato to be carried within the
guard and dropped to the ground. The guard and knife are adjustable,
#0 that they may be adjusted according to the thickness of the dropping
plate,

IMPROVED GATE.

Ell Wayland, Salisbury, Mo.—This gate is so constructed that its forward
end may bo rajsed and g0 supported that the gate maybe swung open and
shut, and may thas swing over snow and ice, and allow small stock to pass
beneath it, while preventing the passage of large stock, and which will be
simploe in construction, strong, and durable,

IMPROVED POST DRIVER.

William Kindermann, Troutville, Pa.—This invention is for the purposs
of driving fence posts, ete., and s an improved, powerful yet sim-
ple driving machine, that may be readily adapted to any inclination of the
ground, and used with horse power to drive the posts in rapid and effective
manner,

D
-

NEW HOUSEHOLD INVENTIONS,

IMPROVED LAMP REFRACTOR.

Aungust Schneffer and Anton Pfrunder, Louisville, Ky.—This invention
consists of the combination, with a gas or other lamp, of one or moro
hinged and adjustable refractors, having pivoted and sclf-adjnsting shades.
The refractors are hinged and clamped to a detachable collar, attached to
the neck of the lamp or base of the burner,

IMPROVED LAMP CHIMNEY FASTENING.

George Richards, Flatbush, N. Y.—This invention consists in the in-
wardly projecting notched flange formed around the lower edge of o lamp
chimney to receive gprings attached to the top plate of the burner: and in
the springs attached to the top plate of the lamp burner, and having out-
wardly projecting lugs formed upon their ends to overlap an inwardly pro-
Jjecting flange of a lamp chimney.

IMPROVED LAMF BURNER.

Jumes Cain, Pittsburg, Pa.—This is o new lamp burner, into which anew
wick is inserted with great facility, and which is casily Kept clean of gum
and burnt wick, the ratchets being also readily reached and kept in order,
The burner is split dinmetrically and longthwise through tho wick tuboe
into two sections, which are hinged and locked together, and have fixed or
remaovablo ratehots,

IMPROVED PLATTING MACHINE,

John E. Chapin, New York clty.—This conslats of o plaiting board with
hinged plates and plaiting needles pivoted at ono ond to the samo. A de-
tachable side strip of the plaiting board, with catches or hooks, locks the
needles, and relenses them simultancounly en belng taken off, The
tenxion of the fabric to bo plaited In regulatod by a tenslon rod at one end,

IMPROVED FOLDING TOILET SCREEN,

Rdward S, Lathrop, Savannah, Ga.—The objoet of this invention (s to
provide for use in gleeping apartmonts an improved soreen for proteoting
the person from obseryvation whilo bathing, drossing, or performing other
operations of (he tollet, The frame of thosoreen (s attached to the toilet
or washatand, and is made adjustable In order that the curtains pendont
therefrom may boe extended when roquired, and at other times drawn back

Joseph Wertheim, Bornhelm, Frankfort-on-the-Maln, Germany. The
principle of this motor ia the altornate action of the explosive force of a
#as and air mixtare and of the pressure of the atmosphiers as motive pow
emr, The arrsogement conalsts In the explosion dome, with fts main alide
valve, imiting spparatus, and sppendages for reguiating the speed of the
engine and admittiog the escape of the gases of combustion, of the siphan
wﬂhmmm.mmwmmvuulmm“
part, In connection with mechanlsm for transmitting motion, and of &
ﬂfgldw.

or folded against the wall so as to bo outof the way and form an orna-
mental article of furniture.

IMPROVED BURGLAR ALARM.

Jamos K. Johnston, St. Loals, Mo,—The fastener conslsts of o toothed
plate having a hinged extension to which a bell alarm and sliding trigger
are attached in such manner that tho latter will teip the alarm fn case the
door Is forced open.  The advantages of the device are M$ 2Tl
tability, simplicity, and chespness of construction, and the facility with G
which It can be applied to and removed from a door, y )

George Wheeler, Nowark, O.—This Invention consists mainl

y L0, y of nprights
or standards detachably and adjustably connected to a base, and having
adjustable horizontal bars for supporting the carcass, and a windlass for
| holsting it. 'The invention further conslata In so constructing the base of

?l:h holating spparatos that a platform may be detachably connectod there-

IMPROVED BOX FASTENER,

Jerome O, Millard, Pultnoyville, N. Y.—This device is applicable
' TR T to varl-
Ous uses, but Is lntended particularly as » fastening for physicians' hand




1m-&mw’¢u~wumﬁw

Salo—New Steam Launch, 80 x § foot; * fast;"
‘walnut and Nickol finish; $1,200; also Sido Wheel
80 X 16 feot, $9,00. 5, B, Harthan, Worcostar,
, experionced in tho manufactare and re-
ot Koot Bugar, speaking Gorman, French,
Spaniah, socks omploymont. Good testi-
Addross ', 0. Box 4182, Now York city,
Ve you In the kitehen, fornishing, or hard
YOou want mado on royalty for tho Westorn
Soavey & Co., Chicago, .
s mmqm Agricultural Works, cheap, as
Twish to move tomy farm. Address Box 189, Sodus, N.Y.
kind of machinery is waoted. Stoptoo, MeFarlan
.y Cinelonaty, O,
‘Good Second hand Steam Engine, eylinder 12 x 24 {n.;
fiue boller 40 In. x 9 ft.; smoke stack and connections
comploto; for sale oheap. C.S. Greon, Roaring Branch,

D8 ) "

000 New and Socond-hand Portable and Stationary
‘Engines and Bollors, Saw Mills, Woodworking Machines,
(Grist Mills, Lathos, Planers, Machine Tools, Yachts and
Yaoht Engines, Water Wheels, Steam Pumps, ete., ote.,
fully desoribed In our No. 12 list, with prices annexed.
Send stamp for copy, stating fully just what is wanted.
Forsaith & Co., Machine dealers Manchestor, N, J.

Relinble Oak Leather and Rubber Belting. A spe-
clalty of Delting for high spoed and hard work. Charles
‘W. Arny, Manufaoturer, Phila., Pa. Send for price lists.

Shaw's Nolse-Quicting Nozzles for Escape Pipes of
TLocomotives, Steamboats, ete. Quicts all tho noise of
Y whatever. T.Shuaw, 915 Ridge Ave., Philadelphia, Pa.

For Solid Wrought Iron Beams, etc., see advertise-
ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, eto.

_“Abhe™ Bolt, Forging Machines, and * Palmer "
Power Hammers; best produced. Prices greatly reduced.
Also sole bullders Village and Town Combined Hand
Fire Bngines and Hose Carrisges, $5). Send for cirou-
lars. Forsaith & Co.. Manchester, N. H.

John T. Noye & Son, Baffalo, N. Y., are Manufactar-
ers of Burr Mill Stones and Flour Mill Machinery of all
kinds, and dealers In Dufour & Co.’s Bolting Cloth.
Send for large {llustrated catalogue.

Removal.—Fitch & Meserole, Manufacturers of Elec-
trical Apparatus, and Bradley’s Patent Noked Wire He-
lces, have removed to 40 Cortlandt St., N. Y. Experi-

Power & Foot Presses, Ferracute Co., Bridgeton, N. J.

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

Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe, Send
for prices. Balloy, Farrell & Co., Pittaburgh, Pa.

Hydranlic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing metals.
. Lyon & Co., 470 Grund 8t,, N. Y.

Solid Emery Vuleanite Whoels—Tho Solid Original
BEmery Wheeol — other kinds lmitations and Inferior.
Caution.~Our name s stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The best Is tho cheapest. New York Belting and Pack-
Ing Company, ¥ and 38 Park Row, N. Y.

Steel Castings from one [b, to five thousand Ibs, In-
waluable for strongth and durability. Clroulars free.
Pittsburgh Steel Casting Co,, Pitt U

) Holp for the wouk, nervous, and debilitated, Chronic
£ and painful disonses oured without medicine. Pulver-
° macher's Blootrie Bolts are the desideratum, Book, with
full particulurs, malled froe. Address Pulvermacher

Galvanio Co., #2 Vine 5t., Cindnnat!, Ohlo.

Split-Palleys and Split-Collars of same price, strength

" "-‘1 and appearnnoo as Whole-Pulleys and Whole-Collars.
e Y Yocum & Son, Drinker st below 4T North Second st.,
o Philadelphia, Pa.

- Small Fine Gray Tron Castings a speclalty. Soft and

i true to pattarns, A, Wintorburn, 16 Do Witt 8t., Albany,
N. Y.

Skinner Portable Engine Improved, £ 142 w 10 I P,
Skinner & Wood, Erle, I'a.
S Wanted —A first-class Machine forger. One who is a
good performer on sny Instrument tn Hrass Band, Ref-
erences roquired. Address H. B. Smith, Smithville,
Barl, Co, N J.
- All norvons, exhsusting, and palnfol diseases speedily
yleld to the curative Influences of Pulvormuoher's Hloo-
trie Bolts and Dands They aro safo and offootive. Book,
with full partioulars, mullod froo. Addross Pulyormuoher
! Galyanlo Co., 94 Vine 5L, Cinotonati, Ohlo,

Diamond Planers, J, Dickinson, 04 Nassau 8t., N, Y,

Scientific

been tried and was not satisfactory. You had better ap-
ply to achemist, who can give wome good recipes,—C,
D.—Wo could not republish the disgram. If you cannot
find the number containing it, It s probably one of the
minslng ones which wecan perhaps supply, —A. M. 8.—
If you will give us the numboer and year ef the paper
containing tho article wo can probably send it to you,—
E. C,H. Is informed that the mothod of balaneing cylin-
ders of threshing machines which ho mentions Is the
one In general use, and is, perhaps, the best that could
be employed. T, F. R. asks for a depllatory, and is re-
ferrod to Cooley’s ** Cyclopedia of Practical Receipts,"
under the head of * Depllatory,"

(1) G. R. asks: What sized boiler do Ineed
for n small ongine, 14§ inch bore and 8 inches stroke?
‘Would It run a elronlar saw 7 Inches in diametor to saw
1inch pine? A. To do this work you will need a boller
with from 18 to 20 square feet of heating surface,

(2) 8. E. says: Please give a rule for calcu-
lating the capacity of smoke stacks, which are found
in practice to give the best results? A, A good propor-
tion for the chimney is to have its cross scction about
} of the grate surface, and its helght from 40 to &0 feot,
Some ehimneys having a cross section of only § the grate
surfaco give good results when tho bollor I curefully wet,
but the first figure is safer for general practice,

(3) G. W. K. asks: 1. Is there a way to de-
termine the amount or power a motor will furnish by
‘means of a friction lever birake, oaving the number of
feet the pulley will run and the number of [bs. pressure
on friction bearing, the pulley to be smoothly tarned?
A. Multiply the unbalanced weight in Ibs. by the cir-
cumference In fect that the point of attachment would
describe if free, and by the number of revolations of
the motor per minute. Divide the product by 33,000,
2, Thave a water wheel running on cast step with cast
toe. It woars well; Is there unnecessary friction? AL
We think not. <. What speed should a 30 inch top ruc-
ner burr have under 15 horse power for grinding corn?
A. Aboat 400 revolations a minute,

(4) P. W. N. asks: 1. How much more wa-
ter will run through a gateway Inadam 10 feet wide
and 30 foet high than will run through one 10 feet high
and 30 feet wide. A. About 37, times as much in tho
first case. 2. Also the weight of 1 cubic foot of water?
A. Seep. 184, vol. 32,

(3) S. B. says: Some of the users of steam
engines in this city (Portland, Me.) practice putting salt
‘water insmall quantities into the boilers to form a scale
to prevent the action of Sebago water on the fron, claim.
ing that the water, being very soft, has too much action
onit. Isita good practice? A. If the feed water is
pure, we think the action is questionable.

(6) W. E. M. asks: If I confine steam in a
hemisphere, will its force be centrifugal or centripetal?
Can there be a motor made on this principle? A. The
steam will press ontward.

(7) B. F. T. says: What is the effective ac-
tual horse power (not therefore nominal) of a non-<con-
densing engine 14 inches cylinder, 24 inches stroke, 100
revolutions per minute, 70 Ibs, steam? Iam endeavor-
ing to obtain some simple formula by which correct re-
sults may be obtained, and that can be explained to per-
sons not oducated machinists or engineers, in connec-
tion with our business in furnishing water for horse
power. The formula furnished by the SciENTIFic ANER-
1CAN ought to be considered standard and satisfactory.
A. The effective horse power of a particular engine
cannot bo exactly determined by a general rule, bat must
be found by experiment. It would be impossible to
glve an approximate rule of any valow for the data sent.
Suoh a role that wounld answer tolerably well for one
class of engines might be useless for another.

(8) C. D. H. says: A customer wishes me
to siphon the water from a well 50 feet deep, having 30
feot of water In it. I have a fall 150 feet. I tell him I
| can only lessen the depth of water about 12 feet, when

the slphon will cease to work. He elalms it will empty
the well.  Which is right? A, You have the right idea,

() J. G. asks: Which will make the loud-
erreport, a gun with a perfectly stralght bore, or one
that widens a little toward the mozzle? A. Some of the
patriots who have recently celebrated the anniversary of
tho nation’s birthday will doubtloss be glad to throw
wome light on the snbject.

(10) ©. D. O. says: The engine [ am run-
ning bas slipped its eccentric.  The owner in setting ¢
placed 1t so that it s a littlo back of the quarter stroko,
L clalm that it ought to bo set a little ahead of the quar-
wr, Whichisright? A, Welmagine that your view of
the onso s the more correet of tho two,

(1) W. K. asks: 1. Whether o boat 30 feet

More than twelve thousand crank shafts made by
. Choster Stool Castings Co. now running; 4 yours' constant
b uso prove them stronger and more dumble than wrought
fron, Soe sdvertisament, page ™

Emory Grinders, Bmery Whoels, Beat and Cheapest,
Haurdoned surfaoes planed or turnod to order. Awarded
Modal nud Diploma by Contanniul Commision, Addross
Amarioan Twist Drill Co,, Woonsooket, It 1L

[ long and 0 feot beam, mn by steam, just for sporting
| purposes, would require a government test and leonse?
A. 1t does, secording to the law. 2. How large a wheel
does itrequire for two engines with 2% Inch by 44 inch
stroko? A, Dismoter 26 to 2§ inchos, pitoh 3 foet,

(12) J. A. R, nsks: Can o person see light
or the object through the ald of lghet A, Light, ne-

Rellable information glven on all subjects relating to
Meochanios, Hydraulles, Poouruatios, Steam Kogines, and
Bollers, by A. ¥, Naglo, M.E., Providenoe, It 1

Yhueries

O, 1, W, isinformed that we cannot find
the address o mentions WL AL DT, In Y Minerals'
of June 16, send hls addiess o O, 11, Wise, Boston,
Masst—A. K. Q. ~Your quostion In too Indefinite, We
do not understand what you wish to know,~ A corre-
spondont writes s card from Primrose, Wis, but the
fok Is 4o pale we eannot read It,
. W, s informed that we know of no moethod of using
mercury osa Jiftdng power,
perimenting.J. 1, G, In informed that there v o rule
applioable to setting ddler pulloys,  His Jodgment must
dietate the place to put them, 3, 1, of Canadn.—~We
cannot turn (o the ltem you refer o, The reclpe has

Wil he write againy |

Ho must asoortain by ex. |

quainted with the existence of bodles through the organ
of wight”

‘ (15 J. B. T. usks: If two bodies, one
}\n-luhllm 1 1b, the other welghing 10 Ibs,, both being

|

oqual In bulk, If let fall from the samo helght, will
atrike the ground at the same tme? A, You,

(14) L P, I, says: To P, G, W.'s inquiry
you sy donot put floes fn your boller an small as 1
Inch, T have Just comploted a boller with nine 1 ineh

| fues, hoads of cast fron, 1 Inch thick and 10 Inches di-
ametor, 30 inches long, to besoet on a stove, sud we can
got nodraught, 1 have made them of the same dimen.
wlons with one 4 inch flue, and they work well, A. We
would be glad to hear from our readors who have beon
using bollers with flues of this slee, So far as our ex-
| penence goos, they generally glve satisfactory rosults,

(16) O, €, writes: I wish to construet n
vertical boller and engine attachod to back to develop 1
horse power at a pressure of 50 or 65 Ihs, Please glve
me dimennlons of oylinder and boller, and If 1 use steel

cording to Watts, s tho agont which makes us so- |

American,

for boiler shell what thickness? If T put In tubes, how
many and what diameter? A. Cylinder 2 x 8, boller 20
Inchies diameter, 8 feet hight.  Steol shella 34 of an fuch
thick, Tubes 13gor 2 Inches In diametor, % Do you
think It practicable to drivo o carriage on a good road
by steam engine and boller loeated on the same sud
carrying Its own conl and water, to travel a distance sy
of nmiles? A, Yes, If properly constructed,

(16) A. D. 8. says: In making experiments
with small vessels to try the resistance they suffer in
passing through or over water, how much should be the
allowance for ndherence or friction? A, We think yoo
will find full particulars in Mr, Froude's papers, pub.
Hshed In the Transactions of the Naval Architects,

(17 W. D. M O. says: Can you tell me
the best work onair, and all Its propertios, such as mo-
tion, resistance, use as a motive power by compression,
and wimilar mechanical usos? Also a work on the gon-

which are used to produce gas by contact (n a reservolr,
and the best work on ballooning? A, Rankine's *Treat-
Ise on the Steam Engine ' contains a summary of the
laws relating to air and various gases. You will find
numerous examples of the application of these prinel
ples in tho filea of technical periodicals, There is an
weronnutical society in Eugland, and we Imagine thelr
transactions contain the kind of Information you deslre,
There are also numerons valuable papers in our back
nambers.

(18) W. E. S. asks: Is the fulcrum point
on & vessel's mast below or above deck when she henls
or inclines by the pressure of wind while salling? The
object vessel is 65 feet on the water line, 20 feet breadth
of beam, about 48 tons new burden, 10 feet dranght, and
ballasted with 27 tons of iron and lead, with about
55 feet hoist of sails. ATt is a good question for young
philosophers to answer.

(19) F. E. asks: Is there any difference in
the power required to operate stampe, with short
armed or long armed cams, provided the stamps have
the same lift and fall in distance, are of the same weight
and have the same number of drops per minute? A,
There should be no diff: L Af the resl due to
friction s the same in each case,

(20) C. E. L. asks: Can you give me a rule
to cut paper for a tissue paper balloon 10 feet high, so
that when paper is pasted together the balloon will be In
good proportion? Also what slze shoald the ring at
bottom be? A, You will find directions in Blinn's
**Tin, Sheet Iron, and Copper Plate Worker.™

(21) G. P. H. asks: 1, If I build a boat 16
feet long and of 4 feet beam, of good model, how much
power, and what size of a screw propeller must I pat in
to realize 8 miles per hour In Jow water against the cur-
rent in the Ohio river? A. Cylinder 3 x 4, propeller 22
inches diameter, 8 feet pitch. 2. Is aboat of the sbove
dimenslons, drawing, when well ballasted, 2 feet, capable
of cromsing the Galf from New Orleans to Cedar Keys?
A. Atoertain seasons of the year, when the weather is
generally calm, such a voyage might be made.

22) J. R. G. says: I have got an aquarium
with a cast iron bottom; what can I put on it that will
keep it from rusting and not injure the fish? A, Dry
the iron thoroughly and give it a good coating of melted
pamafiin, A layer of fine white sand may be sprinkled
over this as it cools.

(23) R. G. asks: How can I make a strong
extmctof tonka bean? A Take 11b, of the beans, re-

make 1 gallon,

(24) W. C. L. says: | desire a liquid prepa-
ration to close the pores of eggs 10 preserve them, It
should be cheap, dry rapidly, snd not color the shell.
A. Thin gum ambic solution is commonly used for this
purpose. Eggs are often packed In charcoal A good
method Is to store the eggs In waler contalning about 30
grains of salicylic acid to the gallon. The Germuans use
linseed oil, which seems to answer the purpose admir
ably, Sece SCIENTIFIO AMERIOAN SUrrLesmEst, No, 65,
P, 1080,

(25) W. B. says: A doctorasked a chemist
what Iron was composed of, Tho chemist sald that ron
was an element, and conld not be divided, And the
doctor thought it must be composed of something
Which Is right? A, The chemist was right; fron is an
clementary substance,

20) W. E. T. asks: Wheore are open hearth

stool works located? A, Open hearth furnaces are in
oporation nt Boston, Mass,, Providence, R 1., Nashoa,
N. H., Trenton, N, J., Beaver Fally, Plttaburgh, Nice-
town, Philadelphin, and Harclaburgh, Pa,, Cloveland
land  Canton, Ohlo, Springfeld, UL, and Hartford,
| Conn,
| (@) W. B. asks: Can you give the recipe
for making the Etruscan color In gold? A, Alum and
fine table sult each 1 oa,, powdersd saltpeter 2 oms,, hot
[ ralo water sufelent to make solution, Add sufMelent
[ muriatie nell to produce the color desfred, The solu-
; tlon s best nsed warm,  Aftor coloring wash (n soft wa.
[ tor, then In aleohol, and dry In cloan sawdust,

(28) J, G, L. asks: 1, How many vibrations
per socond are required to produce the musioal tone
known as middle CF A, 904,

Can I make a fine finleh on wood hy mbblog on bolled
linscod o ropeatedly, allowing each coat to dry thor
oughly? A, Not what Is termed a fine Anlsh,

@0 C B D, nsks: T would like to know
how to get rld of asmall rod mite on canaries? A, Try
nny of the lnsect powdors found In the markoet.

30y M. A. B. aska:

Doos your ScreNem

Reconn contain ** Practioal Mochanism," by J. R A, |

No, It i» published {n book form under the ttle of
“ Completo Practical Machinist.™

| @1) E. €, H. asks: Howoean T melt cast
| fron In quantitios ranging from 10 to 15 et A Ina
wmall furnace having o good blast,

s thore such o thing ax o demijohn eupola, and how Is
fteonstructed? A Wo nover hoard of It

On my Iathe, driving whoeel Is 30 lnches diamoter, and

eration of gas for power purposos, and compounds |

| duce to a coarse powder, and percolate with alcohol to 3

e ———

wpoed of 4to 1, with same belt, and calculated size of
pulleys the followlng way, made the sum of one half
the elreutnference of pulloys (pulley and defver) In esch
wot the wame, but it did not work at all,  'WHI you please
taform mo how 1 can got tho size correctly? A, You
will and ralos for calonlating cone pulleys In **Wrinkles
and Reolpos. .

(82) L, B. M. asks: Will you give me &
practical rule for finding gearing for compound gesred
Iathes? A. Youwill find the information In No, 7, vol.
84, p, 107, that we think will be what you require,

(33) G. P. asks: Will a spring of the fol-
lowing dimenslons, 4 Inches lang, § Inch dlameter, and
i Inch piteh, made ont of 44 ineh steel wire, enclosed
In 1 ohumber witbjoct to 70 1w, of steam to the square
Inel, koep its rigldity nnder & bolt screwed at 55 Ibe.?
A, Yen, 2, Will the steam affect its rigidity? A, No;
but if It comes in contact with steam In molsture it
could be nickel plated.,
| (34) E. H. M. asks: Will you give a plain
rule or reference to some book plaloer than Haswell, to
'u«ﬂdnunpllehof teoth In pattern making? A. The
Information you desire will be shortly published In
" Practical Mechanism,"

(35) A. W. asks: Is it advisable to grease
cog gearing, and the reason why? A. It s best to grease
| cog gearing in cases in which the wheels can be kept
}rmbecomlngdau!dﬂlldlﬂ.«c.
| (36) M. M. M. asks: 1. What is a suitable
metal or composition for making castings for an oscil-
| Inting engine 2 x 4 inches, the castings to be made in &
| wmith fire? The blackamiths toll me that [ cannot cast
Iron as it will * born," A, Make your castings of a
'mlxumofcpuu copper and 1 part tin, Or cee old
| composition metal such as bell metal, and add one tenth
| Its quantity of tin after the mass Is melted. 2. How
| large should the steam and exhaust ports be? A, Make
;mmm'\mmdmcw.ﬂha
| haast |. 3. Woald plaster of Paris be saitable to cas
;Inr A. Cast in & sand moald faced with plumbago. 4,
How could I burniah the castings after T had them made)
| A, Pollsh with file, scraper, and emery paper.

(87) R. d'H. says, in answer to query (7)
July 21, as to the time when the first movable steam fire
| engine was used? T know of a very powerful one to
lhveb«nhmh&m& Prussia, as early as 1538,
| may be earlier. Its great defect was that it took hours
before it was ready for service, so that it was jokingly
remarked notice of the occurrence of a fire should be
given some hours ahead. When finally at work it conld
throw & numberof streams, It was said seven, and by
concentrating it full force upon one stream, threw down
stout walls. It was contemplated to be sent, if not ac~
tually done, to the large Hamburg conflagration in May,
1841,

(38) C. M. B. says: A very cheap and ser-
viceable door spring can be made as follows: Take sn
old hoop akirt and place it In the fire, keeping it there
Just long enough to burn the cloth off the wires; remove
from the fire and plunge it into cold water. Press and
bend the springs together 50 as to form a bandle or rod
afoot or more in length., Secureoneend of the bundle
to the door frame, twist it very tight, and, keeping It
twisted, fasten the other end to the door above the end
!tukned to the frame, and the door spring is complete.
| By twisting the springs one way, they will keep the
{ door shut; and by twisting them the other way, they will
| keep it open.

:

89) W. F. W.says: I wish to build a dry
| house 50 x 50 feet square, to be divided into four rooms.

I havea steam boller 44 inches In diameter, 13 feet long,
[ that I wish to use as & heater, What Is the cheapest
and best way to construct the heating part? 1 wish to
use the house for drying groen sab, and want to get hoat
UP Lo 190" 1o 220°, A, Soe ScrENTIFIC AMERICAN, P, 123
vol. 34, Fobruary 1, 1506, paragraphs (30) and (£9): also
P 107, vol. 38, paragraph (1); also, p. 123, vol. 3, Peb-
ruary 34, 1557, paragraph (6).

(40) G. W. W. asks: Why is it that sap of
wugar maple at the right seasom, bolled down, produces
dry, brittle, grain sugar; but as soon s the weather gets
warmer so as to awell the buds, the product is wax, that
In, 1t will ot graln. A, This Is duo to the presence of &
free acid In the Julee, Str In a litle solution of car-
bonate of soda, boll down, run Into a wooden tub with
A bung In the bottom, and, when solidised, remove the
bung and Jot drain,

(41) G, H, E. asks: 1. What is the most
wenaltive and aceurate test of the prosence of fusel oil
‘Iu Hquors distilled from varlons gralns? A, Bvaporste
the aleohol down to & small bulk overa water bath, add
an equal volume of other, agitate for a fow minates, and
then add an equal volume of water. The ether will
dissolve any amylic alcohol (the basls of fusel oil), and
the ethereal solation separate into o layer distinet from
| the dlluted spirit,  This solatlon shonld be drawn off
with a pipette Into a small dish, and allowed to evapor-
ate in the alr.  Toa portion of the residue n tho dish
il fow fragmonts of fodide of potassinm, and gently
ngltate,  In the course of & fow minntes, IF the orlginal
splritscontalned any fusel oll, a distinet yellow color will
appear,  Thix calor s distinetly visible in & solution
contalniog 02 per oont of the oll. The reaction s due
to the valatile ackds of the ofl, and not to the amylle al-
cohol, Mix another portion of the residoe with 134 parts
of concentmated (pure) sulpharie aeld; a red viseld 1
Quid (amyl-salphorie sold) Indleates nmylle aleohol
When digested with sulpharie acld and acetie acld or an
neotate, fusol oll ylolds neatate of amyl, having the odor
of ponr oll,  Fusol of) has s strong ehumoterlstlo odor,
and an expert oan roadily detect very small quantitios of
It In spirits by evaporating a small quantity of the spirt
on the palm of the hand, when the loss volatile oll res
malng after the alvobol has ovaporated, and i moog.
nlzged by the senw of small. 2 What Is the present
plan ln distilleries, employed to get rid of fusel ol A,
Rotalners, mado of wire gause filed with cosrsely pows
dered charcoal, aro Attod in the helm of (he still so that
the diatillates pass diroctly through them; the ehnrcoal
rotiing the oll,

(42) 8. N. B. & Co, may: Wo desire to-»plp;

pulley 83§, waking § 10 1. T wished (0 use another

steam from oar bollers to dry houses thiat are X0 feet




v ? »'%’”wummmnubdﬂu

_ was shoat the same as before, Bince then T have beon

76 |

away, andl then retarn the condensation back to bollers,
‘bolh foed anil retarn pipes to be carrled undarground,
‘What fall will bo necessary to return the water? Ao,
willit be nocessary to bave the feed and retum pipes
laid with expansicn joints, and what is the best matetial
1o cover with? A, Very little fall Is necessary to tho | aca
plpes to return the water of condonsation to the boller.
A few Inches will be sufficiont 1n the distance you men-
tion. The inclination of the pipes of the coll in the dry
hoase ought to bo aboat half an Inch in ton feet. The
pipes do not need to bo conneeted with expansion jolnts,
Some persons doclare they are more plague than profit.
1f necessary, provide for expansion and contraction by a
U bend. The material used for covering pipos is goner-
ally caleined plaster of Paris, and often mixed with ns-
bestos, To nse the plaster, mix with water and apply
before it hardens. A it is lable to cmek and peel off,
it would be well to cover it with some kind of box or
jaoket- A method s in uee here in New York city
which is to encase the steam pipe In a Jarger plpe, mado

of sheet fron or cast fron; the steam pipe is supported
centrally in the large pipe by means of disks of wood
throagh which it passes. Those disks can bo sawed
from jong pleces after they are bored.  Slip these disks

on the steam pipe as it is being connected, and then on-

case In the outer pipe. Itwill be necessary to have the

outer plipe alrtight.

(43) L. S. D, says: 1 am about getting up a
design for a poorhouse, and desire to hieat it with steam
or water and steam. How large an appamtos do I want
and ent up

to heat abuilding 40 x5, two stories high,
insuifable rooma? A, See SCIENTIFIC AMERICAN p. 123,
vol. 34, of Pebruary 10, 1876, paragraph (382); also, p. 74,
vol. 84, January 29, 1876, paragraph (18); also, p. 123,
vol. 38, February 84, 1877, paragraph (7).

(49) N. H. D. says: I am about to make a
small windmill, the wheel of which will be 80 inches in
diameter, having § equal arms, the broad part being 9
Inches wide at the top, 6inchos at the bottom, 0 inches
Jorig, the whoel and ita shaft being gearal to a pexpen-
diculsr rod, and small gear wheel being 1inch, large one
being 1] inches. Give the size of water pump that can be
used, snd sizo of alrpump, A. See ScmxTIFIO AMERI-
CAN, vol, 82, No, 16,

(45) A. W. C. says: I have a 20 foot x 50
inch tobular boller, fron chimnoy 42 feet high, size 28
inches, My draught s poor. Iamabout to putona fan
blast over my wheat barr; will it increase my dranght
sufficiently to attach a pipe to the fan and connect it to
the chimney? If not, what leagth of chimney will 1
have to put in, in order to Insure a good dmught! A.
The detalls are not sufficlent to enable us to form a de-
finite opinion. It scems probadle, however, that the
boiler Is imperfectly sot, 2, What shall T use in my
boller to remove scale? A, If you can freshen the water
by the use of a hoater with sediment collector, the scale
will be gradually removed. The third question seems
to be a query for judicial decision.

(46) L. P. M. says: 1. 1 have a Daniell's
battery and am trying 1o do alittle electrotyping, but not
with very good s-ccess, I have set up my name and
residence with type snd taken a wax mouald of it, and
have covered the letters with good plambago and con-
nected it with s battery. The copper deposits thick on
the wire and the smooth part of the moald, bat does
uot take hold of the Jetters, or only a thin film around
them. Can you tell me the reason? A, See that every
point of the matrix is covered uniformly with an un-
broken Sim of the plumbsgo, and then, after blowing
oat the excess of dust with s small hand bellows, lay the
mould face upward, poar a little water over it, and see
that the watcr enters frocly every letter; careful manipa-
lation with & exmall camel’s bair brush will remove air
babbles. Then immerse in the bath and procesd with
the plating, 2. In * Mospratt's Chemistry,” issued by
Mackenzie, p. 79, In speaking of Danlell's constant
battery, ssys: * m and n are brass rods fixed longitodi-
pally over the trough; to the former, m, are suspended
the moalds, 1o the latter, n, sheets of copper exactly
facing the moulds. The zine of the battery is connected
with the rod, n, snd the copper of the battery with rod,
m." The diagram shows the reverse of thise. Which is
correct? A. Join the eathode or rod to which the monlds
are affixed to the zine pole of the battery; a wire then
Joluing the coppers of the battery with that of the bath
properly completes the circnit, 3. On p. 788, In charging
the battery, It says the copper eylinder Is filled with sal-

(C'I)T M. says: L 1. says large reser oir,
-ﬂh.ﬂlﬂﬂ,lmm in size and
Jength, one st bottowm the other near top (does not ssy
bow pear top), which wil discharge most water 2 miles
istant. Sappose we drop the 250 feet fall, Insert the
pipes ove 8t bottom and the other at 6 Inches below
rmﬂ::mummmwm

conatant head, plaln, without calculation, which
will discharge with the greatest velocity, and of coarse
Qﬂuﬂm now we will add the 200 feet fall

by layiag the pipes o the town, The extra fall cannot,
2 scoms 10 e, decrense the veloclty of water st bottom
of reservols; now does 0ot the Jower pipe bave the ad-
md-hﬂnﬂw dne o the head of % feet

“ﬂ“nl&m.m

Iy groater quantity? A. In case of the plpe nesr the
-tgnnllhmh.uummmu

§ thiek, and w0 hand that it will take u very sharp chisol
‘snd 8 smart blow with the hammer to pleres It At one
time I puta box of concantrated lye in the boller (o sea
A It woald have effect on the seale. 1t did not even
‘make the boller prime, and on examination the ecaly

'Cataqus "' In, pumping it In with the feed, It

ypo.
the boller with Is very hard,
Jeaving & scale on the tubes and crown sheet from |, to

Scientific gmzmnu.

me, Ono weok ago I examined the sealo 10 the boller.
In placon on the crown sheet I found broken plecos vy
and 1 of an nch thick, Was it the strong notion of the
firo at timos, or was it the sudden contracting of the
{ron aftor all the water was blown out, that causcd the

acald to broak off In placest A. Probably the scalo was
broken off by sudden contraction. It Is n bad plan to
blow off a boller ns soon ns the fire Is hanled. Lot the
wator remaln In the boller until it has becomo qulte
cool, and then run it ont. By pursuing thia courso tho
ecale will frequently be woftened so that it can roadily be
removed,

(49) J. B. says: What is tho best and
cheapest method of mklng axle grease? A, Onoe part
of fino black lead, ground perfectly nmoolh. with four
parts of lard,

(60) A. G. 8. asks: Is lhcro any way to
color moerschaum pipes otherwise than by continned
smoking? A. Seo Sciexrivio Axenioax No. 12, vol. 34,
p. 185 (40),

(51) W. M. asks: What will miake a good
black palat for painting boller heads, smoke wiacks,ote, ¥
Is there a fireproof cement for laying brick in lining
farnaces? A. See No. 8 present volumo™ SCIENTIFIO
AMERIOAX, P. 48 (46), and No, 4, p. 50 (14).

(52) T. B. 8. asks: Will you give mesome
information regarding the * Rose of Jerichot™ A, This
pame is given to an oriental plantwhich is found in
northern Africa, Syria, and Arabia, It is an annual and
grows in sandy wastes, Tho stem s very short, with
branches a fow inches long spreading in all directions.
After the plant has flowered, and when the pods begin
to ripen on the approach of dry weathier, the branches
drop their jeaves and begin to curl inwardly, and in
time the whole resomblas a ball of wickerwork at the
top of & short stem. When the min falls, or the plant
is placed in moist sftuations, the curled and dried leaves
unbend, and become as a green plant. In its native
country it is surrounded by varions superstitions, In
Palostine It is called rosa Marie aud rq/ Maryans or
Mary's flower, It {s somotimes callod tho Resarrection
Plant,

(53) W. T. asks for information about ma-
Kking saap, and says: I undertook the manufaciure of
common washing soap for clothes. I wsucceeded in ma-
king a soap of good quality, but altogether too soft, and
not eapable of hardening although exposed to the air
foralong time? A.If you were to obtain '* A Practica
Treatise on the Manufacture of Soaps," published by
John Wiley & Son, Now York city, or ** A General
Treatise on the Manufacture of Soap," by Professor
Dassance, published by H. C, Baird, Philadelphia, you
would find all the information you require.

(54) T. C. asks for information about ma-
ing black Ink: A, The following recipe is said to make
a very fine and durable ink: Aleppo galls (bruised) 12
1ba.; soft water, 6 gallons; boll In n copper vessol and
add water tomake up that lost by evaporation; strain,
and agaln boll the galls with 4 gallons water for half an
hour; strain and boil thoe third time with 21 gallons wa-
ter, Mix the liquors and while hot add 414 Ibs. coarsely
powdered green coppiras and 4 Ibs. gum arabic. Agi-
tate antil dissolved, and strain for use. Product, 12
gallons fine and durable ink.

MixERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined, with the result stated:

J. S.—TIt is galena—a suiphide of Jead. Galena usual-
Iy contains a little silver.—R F. G.—{Minerals in red
box). It is marcasite or white fron pyrites. See article
onp.7, vol. 36.—J. M. G.—It contains silicates of aln-
mina, sods and alumina, and sulphate of lime. It may
be nsed in the manufacture of pottery, elc,, and on the
farm.—C. B. E.—The substance is nearly pore metallic
lead. It is possible that the small granules (some of
which approach crystalline form) may be native lead—a
substance alinost unkzown. It is, however. far more
probable that thoy were at one time musket balls. The
coating is plumbic carbona’e and sulphate. You thonld
send larger quantity if possible.

COMMUNICATIONS RECEIVED.

The Edizor of the Scrzstiric ANEmicAN acknowledges,
with much pleasure, the receipt of original papers and
contributions upon the following subjects:

On an African Continental Railroad. By A. W.

On Sizes of Safety Valves, Br R H. T.

On aSimple Way to Make Ice. By ————,

On s Thread Snake. By A. B. A,

On the Divining Rod. By J, L. I,

On Carrying s Barof Iron. By S.B. E.

On Speed of Rafts, ete, By C.G.C.

On Snakes Catching Fish. By W.8. B,

Also inquiries and answers from the followlng:
ETL~J M Jr—AMS-OHLW~E T L~
CP.W—-HLP

HINTS TO CORRESPONDENTS.

‘We renew our request that correspondents, in referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question,

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

Inquiries relating to patents, or to the patentabil ity
of inventions, amignments, ete., will not be published
here. Al such questions, when initials only are given,
are thrown Into the waste basiket, as It wonld fill half of
our paper Lo print them all; bot wo generally take pleas.
ure In snswering briefly by mall, if the writer's addross
1o given,

Hundreds of inquirios analozous to the following are
are sent: “'Who wells instrumenta for mining engl
noerst  Who sells Jong staple cotton gins?*' Al such
personal Inquiries are printed, as will be obwerved,
In the eolumn of * Basiness and Personal,” which is
specially set apart for that parpose, subject to the
charge mentioned st the head of thateolumn,  Almost
uny destred information can in this way be expeditioasly
obtalned,

[AuvGusT 4, 1877.

OFFICIAL.

IOHANE, S B DOOBI® civiiais crossnspsiararshvose

Journal box, J. 8. ACKIDRON .. ooviiiiiiiiriiieirianes 192 408
Koo fastonor, O, MBYi. ..o ss sstases 124
INDEX OF INVENTIONS |knovs,M C. &8. 8. Nios .20t 192,40, 172304
POR WHIOH ! Lamp Ughtor, J. A TIROE oo ciocieieivees sssassnashs 12
Lamp post, W, D¢ Lany . (e 172 418
Lottors Patent of the Unitod States were Lathos, tool holder, 8 mulnuor .................. 192,4m
Granted In tho Weok Ending Leathor straps, machinory, 8 3. Randall.. 190 008

Lettor shoot, ete., W. . Berry.....

June 26, 1877. Lifting jaok, G. W. Hunter .
AND EACH BEARING THAT DATE, | MUngjsckJ. G. Winteos, ..

| Londing ete , apparatus, J. W, C

| Tock for satehols, oto., B, Flocke ......
| Tocking Intoh, 3. J. KIDE. . cviiinnee
| Locomotive fire box, J. O u-ynm
Loom, D. B, Keating. . :
| Loowm pleker, J. W. Barlow

[Those markod (r) are relnsued patents, ]

A complote copy of any patont in the annexed list,
inoluding both the spooifications and drawings, will bo |
furniabiod from this ofMce for ono dollar, In ordering, | Low water alarm, B. R Flullafl;;l. (rl .............
plonso stato the numbor and date of tho patent desired, | Lubricator, G, Lyslo, Jr ..o vovvimmmin

and remit to Munn & Co,, 57 Park Row, Now York city. Lubricator, P. Bloomsburg.......
My Lumboer, trimming, T.J. Fragler. .., coooviiieeiiis

Millstone balancing, L. Read........

Accordion, F. ZOgDAUM o .oviveiviiesrsinnsionnsianse m.m
Antmal eateher, J. L, Wiggin s 1050
AXIODOX, F. KolsOr. i ivueenuninaviesninnins 1% 4

Baby walkor, J. L. Butlor ccooovviiiiiiivineine o 12,438
Bale tle, J. M. Goldsmith...... ...... N T, B 192.4%
BRIB TS, We A WIS i ons esrebnsennvonsan 192 457
BAr Lo J01In T J TOMMN aceconorrnsssissasacssconas 192471
Barrel 00vor, D F. DOARO: vcviisirerssrcsinens seses 192,326
BArrSls; Ui B BUARD S S stsni o Vi ievsnvenaadae 192,558
DO RIVE, s B TIODR 55 »b4ssrsssss utssssyionbasnraa 1.5
Beer cooler, J. Stauglor .......ovvvnnns . 192559
Blowplpo, D. R, POror ..c.coviiis civniiiiinnnnnnas 192450

Boller furnnce grate bar, R. J. Hanoook..
Boller, Barber & Porter. .oo.cvveeiiiinnends
Boot and shoo machinery, €. F. Moore...
Boot and shoe conntor, Mann & Rankin..
Booting Jack, J. Bugeell....... cevereinnenaes .
Brick mochine, W. L. Grogg
Bridge, T. Mullin.
Bucket ear, J. Wasmer........
Buckle, D. V. Bradloy.....
Buckle, E. M. Kinne......
Bullding, A, W. Louth
Butter carrler, W. (. & T. Dulaney «cooovvvvnnn o0
Butter worker, W. Johnston ...........

Camp chest, B. M. Descomtes ..
Car axle box lid, G. W, Morris .....

| Postmarking, T. Leavitt............

| Push pin and watch key, Fishor & Lu
Reflector, H. O. BaKer.......ccoveiiene

Mowor knifo sharpener, Z. Frost ...
Ollean, J. F. Coppel ....covvviviiinns
Packago holder, J. H. Randall
Pall bottoms, ete., uachine, G,
Papor box, A. D, SoMaOMIer. .o iuvieer vrivnirsnsions
Pavemont, Rock & Phillips ...
Pon holder, 8. B. Lada
Panell, C. Walpusk!.......

Ploture exhibitor, H. E. Hezekiah,.....
Ploture frame, J. W. Flelschmann
Ploturos, W. T, Murphy...coovviiviininns
Plpo plug, R, 1L, Dalzoll ..oovviiininiee
Plston, R. M. Beck . ........
Plane, bench, C. L. Adancourt. ...,
Planing machine, W. W. Browater. ..
Poeumatictube, W. P. Lewls

Pressure gage, B. M. Johrison........

| Printing machines, Hoo & Tucker ...

Pruning implement, J. R. Hunter. ..
Pump valve, J. Gates ... coc.oviininie

Refrigerator, H. Slogelstyl.....ooo  ceenns
Reln holder, ete,, C. T. Ellaworth.... ....
Road scraper, J. T. Currler...........

Earth auger, W. Shaw, ......ocoone
Electromugnoetio apparatus, B. ¥. Card
Elevator way, A. J. Judge .... ...
Elevators, H. 8. Lansdell . .......
Engine, rotary, R. Valle........

Evapornting pan, G. T. Jones ... .....c civvnnns
Exercising machine, W. M. Marshall ........
Fenoe, C. A, ROOb...ocviiuianiinne P L e 3
Fence supporter, J. R, Gorby..... ... e edsita - M
Fence, barbed, T. D, Setson .....ocoviiinnies  waes
Yenco wire tightoner, G, My

.m.-

WO 0RDE, ¥ I DUBORR vivsiiossrstsvisbarsscsssos 1 4
Flre escape, , B Goble ..... LA
Flire cacupo, L. Meyer........ L1005
Fire escape, A, Warth, . ... . 1RAN
Fire escape,J. Welch ... 10 551
Fire place heater, O, M. Coulter........ .s oo 1RALG
Flangiog machine, Morgan & Godloy...... oo 1RLUA
Fluld prossurs apparstus, G. ¥, Deacon. . .. e

:

Fruit drier, C. W. & B, A Jones. .
Fruit jar, I Purdy
Fruit jars, eto., Hirt & Mahler
Funnels, 8. M. Proston ...... ...
Farnace blower, T. J. Hickey.

Gas and alr oarburoter, W, H, Wian ., ...,
Gas apparatus, W W. Upp....... e
Gas or water stopoook box, A, W, Im
Gate, W. Rinehold .......ovves PENe. €N EREIABNAIEY
Gate, furm, 8. 8. & J. G. Shorman ...
Gate, lood, N J. Bweenoy .. ...... dsaonisena
Glass furnace, G. W &0, W, mm
Glass, F. Slotmens .......oooinen
Graln binder, J. P. Johnson ......
Graln separator, J. F. Hatfield .,

Grain soparstor, W. T MeCulla. .......
Grasshopper eatohor, Wilson & Rhode.
Tatr drossing, N Helmer .o
Harnoss maker's machine, Borger & llhm:p
Harnosn tug, oto , 1L I WO0d000K. «vyviiieens 198420

:gzz:zsgmﬁiééﬁez

Car coupling, Dowling & Perry.. o 12419 | Roll, sectional, A B, Seymioursyse vs e AT
Car coupling, C. Hall............. 12508 | Roofing tile, P. PoInton .....ccooiiiiiissssnvnninss .. 1451
G Goxbil R Rounding and straightening rodl.J §. Seamnn.. 1240
pling, F. P. Shorey .... . 192460 -
Car coupling, W Rowing gear, J. W. Melcher ... oiiviiiresnsssrsinin 1255
pling, W. J. Trimble ....coooiias 1M |
Car fra: | Ruling machine, J. McAdams ....... L1040
mo, metallie, B, J. La Motho (r) .. A
Cix Rar(er TR Yonts i { Sash balance, Kolb & Osberghnus, .. cee 192,458
s B WO - (o rvs s auavsbwesonnonsnnnanne RIB
A B Rab BB Cataian 10429 | Sash fastener, D. T. Gerrish......... e 19248
o & - AAssrsansssnatunnn » i
Sash fastener, S. Rush........ veee 102500
Celling, W. B. WOrthon ....cccciciasniarasesnsacecas 122,400 | Sawclreular 8. N. Pool. Jr 195
(ém' ‘:;.o ;::l'm' """"""" 33,590 ' Suwing machine, J. S. Baker . .o 1450
A R VORI e anas e s s v R TR VA de T T pRus 192,467 |
Chest Seaffolding, H. Batt. ........... o 192,408
garment, C. A. Fuller.......cc.aeues X !
Chimne Seal, . C. Hamilton ............ ., 102504
¥ B0 AnB . BIYOR (K) e o varviss - annrasasnsie: LactUB ] J. W. Gambl 12,528
Chisel, E. CRIMEY. .. vvereeaernnennss S X 12,33 | Seed sower, i
Churn, A. F. Morgan 192440 Sewing machine, C. TUrner ..o, viisrsssseenseans R L5
Chnrn'A 3 .Btoll . 19250 Shears, Foltz & Miller......... Viewnss e 1R,08
Clder il 1T & 5. 3. Wilson 6 [ e | Shest motal can. . Miller. ..o o WEME
Collar box, J. Lavino ...... A NI S ase-Sumans
Shutter, A. G. Hanmann........ o ngeanpbas .. 150
Colter and jolnter, G. K. Smith ........ - 12259 Sled, G. F. Shaver 192,461
Cooking cereals, L. 8. Chichester.... .... - 1R | o G . Laud . 1mss
Copper, separating, W, B. Young............ . 19240 Sldchﬂll;e i!.? 8'!0! ______ 192,958
Corn exib, B. F. Bodwell ... .ccoovnn .. . 10 Slnotohau‘c.n T.C. Kraus T
Cornflour, A. L. Murdock ....o.vve saad il -» 1925% Soldeﬂuhm;o IB 192,380
Corn marker, H.C. & W. T. Sharp.. s 192584 Soldering esve tronghs, J. Huth...... 12475
Cotton boll separator, J. A. smloy .......... .. 1000 Sorghum, mill, E. A. Withers 1R
12| Cradle, C. PaIIOW .. oo vcriecsaraienvasssnnns . 120 Spindle, G. P. Whunu......:::: ..... 1R
Crape, restoring, A. J. Shriver (r) O aod Splodle and bobLin, G. Drapar....ccaee cococrnnnenn R
Cruciblos, L WHe..........cconner M | o eaikiniry. 1 S o, ST
g‘::’; ke Hay - "”“m Sploning ring holder, W. F. DIBDOT. . .x - cceeers JEQ
Cultivator, J. Sherrill.... Spool bolder, ete .3 M. Montgomery. J........ R
Cultivator, G. Blorm....ccovvnenns s
Cultivator tooth, G, D. Rowell..,. . 1R
CulivElor, J. TN s conasssssssssissivsasas .0
Door and draw plate, F. H. Seymour.... .1t
Door threshold, R. B. Hamor.........oae s
Doors, sliding, A. K. Rider ....... S menvuesyn sonspey s
Dross supporter, G, BEhwWab ....ooivn covinniineene 19052 1AM
Drying machines, R, J. Walker......... m3e

| Umbrella, H. FRIGIOA. . ...ooocnimminins
| Valve attachment, W. B Garrecht ..
| Valve goar, Scott & Roth ..coovvviiviiins

HHETHEH

i
i
g:
£

I‘uo.odph.! W.

Washing machine, F. N, Grifith. ..o
Watohman's time dotecter, W. Imhseuser.......
Wenther strip, B, T, 1ngalls ..o
Whip, WL MUIKED. ooiiiiainiinne sorinmiinas
Windmill, W. A. GUEOMAD ..oooiiiiiiminmnsaimine
Window blind, T. A, Bmlbe. coooviminnsiissaianninns
Wire-stralghtoning machine, I. A, Kilmer
Woolcombing mackine, L. Smith. ... ......
Wrench, tap, C. Blterioh, ... coov vviranancs

DESIGNS PATENTED,
“-Outll mmwu-—o.m

M-cmun.-b.'.ﬂtuo.mm
m—numu:.— A .cm-.mmﬁ
10,071, ~Oanrrrs —E. Danlel, Purls, France.

MM 10,070, ~ONGAN UASE.—8. Mm

kL

Hose rool, O, W, Tromain. .
Hydrant, W. Kalsor, .. coooiiiininiie
Tydrant, 5. W, Lowin, ... e
Hydraulle Jaok, Woavoer & Noble ..........
Too machine, B PIXARY ..ooovviiniiimeens
Logot, soft oentor, J. Park, Jr e 19,00

Tarrow, V', Barnos 0000 Wab o e NRaaNNY

Harrow, J. W, Carpenter ... mm.-covm FOR SMOKING Prers,—J, Kichbaum,

FIarrow, 3. Webor, ..., 1.t SRR Waterbury, Conn, g

:}lau.nol:mn:d'l'v;v nf wn‘ Avploynrd........ 1,47 10,075 -cuum-&.l.mw 3 :
orse collar Y INDDEIC s saress crearssre o 1ES 0000, BTATU. W m

Horse rake, ll-mholmloluhonuw . 100 m;o ey gy A '.-)'

Horsoshoo, B. Murraino. ... MY 10,077, ~MILK JUGH.~T, C. Smith, oklyn.

‘”&;""‘"“" OUNAMENT. =W, mm

[A copy of any ono of the Abovo patents may y
mummmumo@o..lm. A
York city.) [T
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THE SEASIDE LIBRARY

for the fow only
roach of

ﬂl.hln
sold from
Lm"'mﬂlo!lnun(

é”

udnn-

TR PR o) X

Bronte. (Dou! N
Chnie-l-:o"bm'u. o e,

§

OMPEIL, By Sir Bdward
UNDE! é‘%‘mngl Ma “?.‘:dplmllu

“ﬁ'ﬁmx‘s MOVIY By Mary Cocil
wbs"& ™ By Wilkie Oomns.m
gfc THE FLOSS, By George Eliot.

c.u:kgleumn. By Anthony
BAP OF THULE, By Willlam Mack.
. % ‘ﬁcm By Wllllo Collins. (Single 3
Bt BRECHAPLG o B O Rk, oy |
1. P! g"'"“‘rf.. meCedl Hay. (Slnclom
18, mm& ARA'S m«’ronr By Amella B, Ed- o
10, A(% |1 ﬁu"n '.r-x.\u-’mnox By Chas, n«uu-.
20 ox(. " RIORTY SHOP, By Charles Dick

F 7

Scientific American,

for

Pond’s Tools

Enzine Lathes, Planers, Drills, & ¢,

Send for Cuulosno. DAVID W. POND, Successor t
LUCIUS W, PO Worcuur. .Vl-n. o

$5 t0 $20 free.  Brixsox & «ﬁ?&’..:.‘i"&:“

| Boult's Patent , Reverse Motion

Paneling, Va-
riety Mounlding
& Dovetalling
Machine. Cuts
Panels of uny
design or style
of mould in the
solld wood with
neatness and

Does genoral
Dovetalling
with thick or
thin stuffs. Shnple. Durable nnd
Eflicient. 7 Send for Pamphlet
and Sample of work., Im
Solld Steel Cutters for all kinds of
Variety Moulders made to order, and warrantod by the

‘ B, C. MACHINERY (0O,
Battle Creck, Mich.

Double No.

For salo br all Kksellers and l\ow-dunlm. or lcnt.
i, on rvcel aof price by
EORG PURLISIER,
ﬂ.&.ndzs\muonurs&. N.Y

YALE VERTICAL MILL

JIron Frame: French Burrs; Bolf-olllng.
Self-balanced ; Self-feeding ; Long
mn Bost, RImNML
Cheapest, and for quali-
tyand quantity ground
uperior.

LARGE IRON PLANERS FOR SALE VERY
ey R R OB ERTS. 119 Liberty St., N

NO MORE SLIPPING BELTS. MY NEW

Patent l"nl.ley Cover will do double the work before the

belt will iy Put oz‘:ﬂ tﬂlh&ul 'll‘!l\}fblnt shafting.
Agent n every roulars freo
TOHN W, SUTTON, % Liberty St., New York.

What 25 cents Will Buy!

THE SCIENTIFIC AMERICAN REFER- |

ENCE BOOK.
PRICE TWENTY-FIVE CENTS.

a monst useful littie bound Look of 100 nages.
com -f x. pmbn Iy, the most extensive variet 1
oal, condensed Information ever fu
to m pn\mc rur #0 small & price. Contents :
© l.auu Census of the Unitod Stntes (187
15 i Territoriea and Countles, IX yULL rhong
me area {n square miles of each Stateand T

20TV
1o of Occupations.—Showing the occup:uons
7 Tl’ehp:opne of m’c United States, and the number of
{gmﬂs cnpgcd in each occupstion, Compiled from

'f of ‘Cities having over 10,000 inhabitants.
omp ed from the Inst census.

Iap of the United Stntes, Minlature onulnc.

ho Unlwd ~|au-u Patent Laws (full text).
Principal Oticlal Rules for Procedure ; Directions

1o Obtain Patents, Costs, ete. ; Forms ‘for Patents -nd
Caveats; How to Introdnce and Sell Inventions; Forms
for Awaf nments Licenscs : State, Town, County, and
Shoo Bi % -Mnl Princlpl - applicable to Infringe-

ments nopsis of t Laws of Forelgn Cnun
tries: ﬁl:yhu%f Employen and Employes In respect
1aventioas.

The Oru--entnl Design Patent Law (foll
"uxu ~{'0sts and Procedare for securiog Design Patents
u Productions such as De-l’u for Textie
PMG. Patterns for Wood and Metal Work, New
Shapes and Condgurations of any article of Manufactare,
Pnnu. Plctures, and Orpaments, to be printed, woven,
stamped, oast, o:‘ ouxer'u: applied upon machioery,
tools, ‘ood» fabrics, manufactures.

7. The Un nited Siates Trade-Mark Law (foll
text.—With Directions. Proceedings and Expenses for
the Registration of Trade-Marks of ev c-rf description

N. The Label Copyright Law (full text) ~-\\l!h
Drections, Proceedings and Cost of lzrglnlrrlnr Labels
for Gioods, Mediciues, and Merchandise of all kind

9. The Genernl Copyright Law of the United
States full text)— 1th Directions snd Costs f r
reruring Copyrights bg‘ Authors for Books, Pamphless,
(hmo Photographs, Pictures, and Works of Art

1 The Priucipal Mechavical Movements.—

ribod and illastrated by 150 snall diagramas, of great
yaiue Lo Inventors sud Designers of Mechanlan.

ll. The Steam Engine.—With engraviag. showing

the parts. names, etc., and a brief lohtor)' of the In-
vuunn and Progress of Steam Powe

v Gieometry, a3 Applied to l'mucu Purposes. |

1l tla-trations
13. Horse Power.—Simple Rules for Calculating the
orsy- Power of Steam Eogines and Streams of Water.
nots.~Presenting engravings of 45 different
hndn pe Knots, with explanations as 1o tylug
. 'I‘nbro of W cights and \Imuurrn.—rru
i ywecaries', Avolrdo

potl: pols, French, Welghts ; A

Standerd Dry Measure ; Land Measure; C uhlr slunure.

quid u"num French Square Measure ; French Cu-
{:lt or S0/1d Messure; Mea uring Land by Welght; En

lu\ing ot n soction of Eogiish and French rule, of

lm“.“ lu-ble Tables : (1) Veloeity and Foree of the
g‘lnﬂ () Specific Gravity and Welght, per Cublc foot
and Quble incn, of ghe principal substanoes used in the
Arts (%) Ilr-!’cunduclln Vower of various Metals
and other Solids and Liqul 4) Tab e of the Mineral
Constituents absorbed or removed from the soll, per
acre, by differcat crops. (5 Table of Bteam ['ressures
;ml Temporatures. (6) Table of the Effcets 0f neat

pon various bodies, melting - points, et
11. Medallion Portralts o lM-llnrul-hrd
Amer luu nventors, with blography in brief and

thelr Invuntions, viz mokiin, Fulton,
ﬂ’ Y Blanchard, Winsnas, Morse,

||ury und Mit;mxl:l.’

we e, Eads
l:oou uf::'nl\"(i,n " 3! Capitol, Washington, with brief
histo y, dlmensions, cost, nle United Btates Patent
Otiee, Interjor and exte rior views, dime ml-u.-, and

drec npthm ; Sclentific American Bulldings, N. Y. and
Washington
19, u“.l’ vilnnecous Information.~VForce of Expan.
wlon by | -i- at ; Bmall Steam- boats, proper dimensfons of
Evgines, Hotlers, Propellers. Boata ; Incubation, Tem-
perature of ; To M-n Tracing Paver ; Constitucnts of
vartous .u'-‘un' es ; Fric p, how prodeced, and Roles
for (slculstion ; Specific Heat Expalned ; Specific
Gravity of Liquids, Rolids, Alr, and fiares § l.-mpon.jrr
~Prossure, Heat, snd Horse- Vower of | Copying Ink, to
Make 1 Hest, ita mechanical oguly alent ¢ Apilained ;
Solecules of Matter, size and motlon exp siained; Light.
nln and Lightalog Hods—valuable information ; Valae
fnnmu- Explained ; Amount of Power at present
yh ided from Coal by best Engines; SBound—its veloelty
i d sction ; Ligquid Glues, Rocipes ; Value of Bralos ;

opert.on of !txur-ml Helght of Waves: Spoed of
Slectric Spark, ete, ; Vialn Dircetions, with Engravings,
nlm- ng how any person can make Eloctro- Magnets

lv(iﬂt Battories at & cost of & fow cents; Valuable

[‘fu e Awmaerican Heference Jiook, price only 25
ffm m.y"tn' bad of Nows Agonts ln s parts of the
country, and of the undersigned. dent by mall on seceipt
of the price

Address MUSN & CO., 51 Park Bow, New York,

tPILES and FISTULA.

| o Pnu.n Browx's Herbal Otntment Su ito-

to cure any case of Plles or Fistula

: lhnt cnnbo tonnd in the United States. A sample box

of these Suppositories will bo sent n'v.‘o by mall, tc any

sufferor on the recel ol Lo propay post.

e and pack co ll Address the
octorntr 21 ersoy Clty, N

LEFFEL WATER WHEELS,

With recent improvements.

Prices Greatly Reduced.
7000 in successful operation.

srand \l..

Sent free to those interested. 8
James Leffel & Co,

Springfield, O.

109 Liberty St., N. Y. City.

nrncg x‘)nldul;ﬂ(‘lmgx:.
&
Manuf'd by the HULL & BELDEN 00, Danbury Cr.

Lightect, Strongest and Best
Belt Pulley made.  Secured
to Shaft without Keys, Set Borews,

B Dead Palleys and Tapers

}\' R SUPPLY ENGINEERING.

gs x¥ING, C E. Complete Practical Tmuluv
‘.'.’: Tables; 190 {llostrations. Pri 4
D, #’)‘& TRA\D * bublisher, 23 Murray St N.
'«* Copl trcu\;;r mall on receipt of price.

ONTHE PROGREbS OF AERONA [’TI(‘Q
An essay read before the Aeronautical Society of Great
Britain. By Frederick W. Hrearey, Secretary of the As-
sociation. A useful and interesting paper. Containing
birief .cconnb of the most recent trials of balloons hav-
ing mechanical propelling attachments The required
dimensions and t forms for balloons with pmpelllnx
machine Calculations of the power exerted by birds

in mn-l?ng through the air, and thelr méthods of ac
tion. Calculations of the mechanical

cessful aerial navigation, as indicated
birds. Report of

ulsites for suc-
y the flight of
Jloon trials having vertical screw
propellers, made by the British War Ofice. Alr navl n-
tien by “pushing" loons. Experimental trials of
Soclety’s appamatus for testing the Lifting l'ulu‘r u{
plane surfuces whon exposed lu wind curren Descrip~

Bolts or Pins; also, Adjustable ‘ Machines, Danlel’s Planers, Richard

Non and dimensions of Moys' steam Aerial lAn'nlm»ll\’c !

with an sccount of its practical trial at the Crystal Palace
Description of Moys' remarkable wlflmnuf steaw en-
gine and boller, of one horse power, but welghing only
thirtoon pounds, with dimensions, armngement of the
lfting fans, eto. Contained in SCIENTIFIC
SUPPLIMENT No. W0

office and of News Dealers
JIITLIEL S e
-~ BEAMS & GIRDERS

THR UNION IRON MILLS, Pittsburgh, Pa., Manu.-
facturors of huproved wrought lron Beams and
Girdors (patented),

The groat fall which has taken place in the prices of
Iron, and espocially in Beams used In the cunstruction
Oof FIRE PROOF BUILDINGS, Induces us to call the spe-
cial attention of Enginoers, Architects, and Bulld
the undoubted advantages of now erecting Fire
structures; and by reforence to pages 52 & 5 of our e
of Sections ~-which will be sent on appliontion (o Lhose

conte m,lnlln; the erection of fire proof bulldings ~THE
COST CAN IE ACCURATELY CALCULATED, the
cost of Insurance avolded.and the serious lossos and ln-

terruption to business caused by fire: these and Hke con.
siderstions fally Justify any additionsl first cost It s
that were owners fully aware of the small
which now axists betwoen the uwse of Wood
and Lron, that i wany cases the latter would be sdopted
Washall be plossod to furniah estimates for all the TR
complote, for any specifio structure, sothat the difference
10 cost sy At once he sscortalood.  Addross
CAURNEGIE, BROS, & OO, Pittaburgh, Pa,

PIONEER IRON WORKS

Nos. 19 to 18 Wil
Ham St., BROOK.
JIN.N. X

Manufacturers of
the A, Lispxror
Patont Steam

ROAD ROLLER
and Toacrion Ex
L GIxE Al kinds of
Paving Machinory

“l-,mn--” for
Sugar Houses and
Plantations & Spo-
clalty

~ o= E.’ —— ;!

Alexander Bass's Patent Portable lron Hallroad

AMERICAN |
Price Wcents. To be had at this |

‘pmec nn-l Prico List 10 8. M. SMITH, York,

N. F. BURNHAM'S

WATER  WHEEL

Is declared the “*wtandard turbine,'
J over 600 persons who bought and use
1 with p,rl and fall gate open.,
shilots Froe.
N. F. BURNHAM, York, Pa.

OT ls SAFETY HOISTING

Machinery.

OTIS BROS. & CO., No 348 Brondway, New York.

$$)i) 4 31 i P o%lcxm& Auugu:lf '~ i

WE ENAME L
INFINEJET SLACK every varietyof turned wood wark
parts of machinery,castings linware andother metal

verk ENAMELED JET CA0DS inweod srmetal,.mada o order
AMERICAN ENEMELCO 1T Wannen St PROVIDENCE

Lathes, Planers, Shapers, Drills,

Gear & Bolt Cutters, &c.RGOULD, Newark,N.J,

SAVE OIL. USE TOMLINSON'S

("n“r Axlsoe‘ B&‘xr nSm r‘un for 3 r'-nu .\"x’ri » thousand
M' 1) . L) 'ONs

o PR OMLINEON, & White Bt N. Y.

= EATENTS at AUCTION, 4%, L2000

'5&0 lhlnl'm( Sale will take place Sept. 34. Patents for this sale should reach us before August 2ist. Hend
ﬁmm. Auction and Com'n nummn. Salesrooms, 53 & 55 lecny Sty N Y.
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COMPRESSORS

SPECIALTY of HEAYVY l‘l!lzﬂlllkll.

THE NURWAIK mon WOR!
v Noluvn.x ('E)!)l.

WESSELL MET AL, A l"FltFl-.(‘T IMITA-

tion nll gold In wlor. I|Irfl¢"‘.."?|: ’;(.w f':“l'm‘ﬂ.:am of
t orke
imitation Jewe No”“ h ‘.gov

motal, Weossoll zmul'l
m v it we oan sel] Fiess

Clasa 713 Octave
P

: huﬁ-l.l“bm-- LT S,
soid throagh  Ageen, o whem
nake 100 poret. . We bave n
Apnia, Bet mll Banaey y-.n.‘
ot Factory peice, and warrant Sve yons
Wu-l-uh‘aunny'hwlnlrd
Tre me p‘voﬂ Snlees 1hey sre

ot ulbm fend for nmnlnu‘ Sevwier, whieh c"n
1) parthulers, and centaing the Bames of over 1WA hzﬂl.
ehants mnd Fumilies that are satog oor Fanes (o every State of the
Unlon, Flenss state whers you sow (his notics,

1. 8, PTANO €0, 810 Broadwaw, N. ¥

udu at home, Agenta wanted. Outfit and
urm-’n«- 'rub?u(u Auuou. muu.

'u‘ m [ l m“lm' "l
WE sad, TP o222

1S “““l(‘l (\-—-I.u

Ot anrwer s, that 1 conts
S.

EXTRAORDINARY, b nersyiogs; srice 8

prescriptions for prevalling
Hsenses, cach worth ten
WONDERFUL, |diseases. cach wort

- Gold Medal has been award-
AND VALUABLE ed the autbor, Descrigtive

sent fro
MEDICAL wonx.n?'mh'n&‘ad;t".%l"

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large conxumers of Croton and Ridgowood
Water. WM. DLANDREWS & BRO., 414 Water 5L, N.Y,
who control the mlcnl. forGreen'sAmerican Driven Well

BIG PA

to sell 6ur RURBER PRINTING STAMPS,
Terms free. TAYLOR & CO. Cleveland 0,

Model Engines.

Complete sets of

CASTINGS

for making small
Model steam Engines 1 1.2 in. bore, 31in. stroke, price, #4;
ditto 2 in. bore, 4 In. stroke, price, §10, same nylo u out,
ka Foot Lathes only 15 Dollars.  Gear Wheels and
Parts of Models. All llmu of Small Tools nd!nemu
Ilustrated Catal
GOODNOW & W UTM.\V,:S Cornhul. Boston, Mass.
n MIXED CARDS, with name, 10c. and stamp.
50 15 Outit, COL & CO.. Bristal, Cte 7

PATENT SCROLL _AND BAND mw MACHINES A
speciality, CORDESMAN, EGAN & CO., Cineinnaty, O,

THE NEW GERMAN PATENT LAW.
Being the Full Text of the New Law for hlcuutpuml
July 1st, 1577, cove the States of th
Emplire. Contained in SCIENTIFIC AMERICAN SUPPLE- |
. Price 10 cents. To be had at this office
and of all newsdealors.

Wood-Working Machinery,

Sach as Woodworth Planing, ’l‘onrnrlnc. and Grooving
sOn's Patent Im-
wed Tenon Machines, Nunl-lng Moulding, and

Sleeve Couplings. Send for  rally. 'x‘:;lnt;'.‘:-:" nndiwd WORKInG e am—
Catalogue. WITHERBY, RUGG & RICHARDSON,
% Salis WE.E Worcester, Mass.
TAPER-SLEEVE PULLEY WORKS, | _(Shop formerly cocupled by O
EBRIF, P4. BRADFORD MiLL 00.

-ucncﬂ:uu or
French Buhr Millstonas,
Portable Corn & Flour Mills,
Smut Machmn. ete.

a Bolting

Also, dealers
Gamlum Paralskhing,
Office & Factory, 158 W.24 88,
CINCINNATL O.

LR Stewart, Pres. .B.Duha.&n.
crrmcwnaam ON APPLICATION

ENGISES AND MACHINERY, ALL STYLES, NEW
and Second-hand. E. E. ROBEETS, 119 Liberty St N. Y.

THE DRIVEN WELL,

Town and County privileges for making Driven
Wells and selling Licenses under the established
American Driven Well Patent, leased by the year
to responsible parties, by

WM. D. ANDREWS & BRO,,
NEW YORNK.

THE SUCCESS.

Why is the Success ahead? Be-
ocause its great merils were alioted
by the managers of the late Centen-
nlal In causing the first award on
Tarbines to be given it, and In se-
lecting It aa the Standard Wiked f2
otimating the kakage of the wheels
of the world there represented.
Beonwse 8 gievs over ) ger coent, of
|.-m prunder PART as well as PULL

ATE, Bend for descri

G LASS OILERS. 83 Worivdrusinsiar,

The George Place Machmery Agency

Machluery of Every Desoription.

121 Chambers apd 18 Reade Streets, Now York,

“ROBERTS"™ PORTANLE
Send for ciroular,

THE
Yacht Engloes

HOISTING
L® Liberty St

\\h

*IN ALL THINGS, BUT PROVERRIALLY IN MECILAXTAM,
TUESUPHEME EXCELLENCE IS SIMPLICITY."—Jas. Watt

Carvies off the honovs at the CENTEN

The Old Reliable Heald & Sisco Pump

NIAL, The award of the Jud_lrl i»
based on its “SIMPLICITY, com-
pactuess, and (u‘r[’rrlh:u of
WoRskMAaNsury
No higher pralse could be given, bul no award what.
ever was nocessary Lo strengthen the confidence of

thousands alroady using them. Wheneover subjected to
sevore practionl testa, they bave always proved thelr
superiority over othor conirifugnl pumps, and always
will, &8 It Ia absolutely lm omsible to devise & pump

which can eaxvel It wplicity, tremendous on-
L‘\ ity, and cheapness |.\|u. iy of Pumps from one

undred gallons to thirty-five thousand gallons per min-
ute. For Paper Makers, Tanners, Contenctors ;: for teriga
tion, or for say purpose whore s large guantity of weler
or other findd s to be risesd, the Heald & Sisco Pump
stands without a rival. More than three hundred papor
makors use them. Mare than three hundred tanner use
them. They are usedd In every State of the Union, and In
noearly every country in the world Pumps alone, and
Pumps snd Engloes combined. adapted 1o nearly every
kind of work, on hand snd bullt st short notios,

First premiuimns awarded at Now Orleans In 1871 In
U o 1IN and an awand for Special Merit at
rioan Institute in 1S9 Send for Hlustrated
pamy tof 3% p .. s, with I pages of certificates and
references

Audee
HEALD, 81800 & CO., Daldwinsville, N. Y. |

-uvo Paw-

| clocks Infringing on my patont will be de

| pleto and reliable work on the subject

PATENT
OLD ROLLED
SHAFTING.

The fact that this ahafting has 5 per cent. greater
strength, o Gner Gnish, and s truer tn gauge, than us
other In use, renders it undoubledly the most &0
Wo are also the sole manufacturers of the C u.murw

COLLINS' PAT.COUPLING, and turnish Palleys, H
ote., of the most approved -lylr- Price list mualled 00

S & LAUGHLINS
Try Street, 24 u:-i:d An nues Pittaburgh,
190 5. Canal Stroet, Chicago, 111, and Milwsnkie, Wis.
EF™ 3tocks of t ! -hulmﬁln store rmd for sale by
FULLEE, DANA & FITZ, Bostan, Mnu.
GEO. PLACE & €O, 121 ¢ hambers St., N. Y.

MPORTANT FOR ALL CORPORATIO\' AND
MANF'3 CONCERNS. ~Buerk's Watch-
man’s Time Detector, capable of sceurately con-
trolling the motion of & watchman or patrolman at the
diferent stations of his beat. Send for ctreular.
J.EBUERK . .P.O. Box979, Roston, Mass
N.B.~The sult against lmhumr‘ (‘o of New York,
was decided in my favor, Juse ¥, 150 A fine wis
tnst them Nov. 11, 1804 for selling contrpry
er of the court. Persons buying oF
t with zo-

apolication to

a
to the o

cording to law,

SELF-ACTING for Meeting Ralls

Can not be forced or tampered
in say way, Beautifal dniln 3
mllrul 3 :i-mle. !

wll or "‘v &;..u or
u.ln.

D.Qwonnm&:mbm.h
THE PRACTICAL TREATISE ON

LIGHTNING
PROTECTION,

Recontly lssued by the undersigned, is the only com=-
It t\.. y explaing
the serfous defects of tho lightning oo L CRLOrS BOW
erected. Sent by mail postpatd, on rece l" oifl

H. W, ‘P.\\(-. Itnnhu.. l'run:x..

o CASTINGS Bsers

Wo make o smpecialty of light work,
LIVINGSTON & CO,, Iron h,un\h n. l‘\.t,bun.u. Pa.

ALUMINIUM—ITS CHARACTER
w elght, Industrial Uses, Alloys, Method of Mapufacture
and Cost in Market. A valuablo paper. SCIKNTIFIC

AMERICAN SUPPLENENT No. 5.  Price, 10 cents, To be
had at this ofice and of all newsdoalers,

Steal Name Stamps.

N. Y. STENCIL WORAS, S7 Nawau St,, N. Y.

65 LARGE MIXED CAKDS, with name, 10e.

and 3 ct stamup. 235 Styles Fun Cands, 10e.
\Gb n Week In your own town., Torms and 8§ outfit

Samples Ge. . Powd & Co., Bristol, Conn
frve. H.HALLETT & CO., Portland Maloe.

G[ll[l SILVER and NICKEL PLATING

made
\luuml O
formation relating to |-hlu-g lumhhni free
F.LOWEY, 12 Fuilton =t

The Electro Platers' Guide, a W “0
Instruction, sent free for 10 cents, Al
.\ddxm

AGENTS. MALE AND FEMALE, SEND

ton conts for new style package of the BEuroka Button
Pasteners,
* Price
counterfeits;
Pastone r Patented Junuary 3h, 4, 1s on cach
o W

TO EL l('Tll(l-l‘l. \
WAT

contamning two Jdosen (with punch) apd
Lists Great ool to agents.  Noware of
none  geouine ubless Bureka Bnllun

(s.l-
. Urann, Sole Manuf's, W7 & "9 Broadway,

‘!". .tk\'xl.l JERS, AND
A LS } MATERIALS, In

BATTERIES, CHEMIC

sots or singlo, with Hooks of | |Illlr|ll“0ll for \hkn.
told, and Siiver llmln.fx THOMAS WA LL Manufue-
ro

turing Kloctrician
Hlustratod Catalogue sent free.,

Uah( ote., 1n addition 1o testimun

v Hromfleld Stroet, Boston, Mass,

WESTON DYNAMO-ELECTRIC MACHINE CO0

Machines for Electro-plating, moﬁzﬂy&w
M o

of Jan. ). Wo beg to refer 1o the follow hotses |
\lluuvrw B."A\\’A(‘u UsaRLL A Enwis My'a Cog
ixen & Banrox ) uu Lrox & QU lomARDsON,
OYSTON & Oo i Wi .!wnoml & Co. STaNLEY
Wonks; umnut‘ rL 0L CHAR Roarus Huos.;
EDWARD MILLEN 0. lnunl VASNCE & 00 i NOn-
WALK Lock Co 3 MAYDES, Griy & Co.i Domrario

SErwiNeg Macmxe Co |
Cnue
sl o

n,
Buoxze, Plating. ote. The twe Loat UENTENNIAL
AWANDS, nndthctnt:.\xul.&ou- WEDAL of Amert-

CHABIA D FAREN ; JO&, DIXoN
LE 1 b MUNFURD & HANRON) FAGAN & SON,
Outfits for NicKpl, BiLve

can Institute

CONDIT, HANSON & VAN WINKLE

NEWARK . NJ

Sode Age

-
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Iuside Page, ench insertion = « « 73 conts a line.

Back Page, onch Insertion <« «$1.00 o line.

Engravings may Aead odvertisements at the same rafe
per line, by tneanrement, ar the letter pives,  Adber- ;
tirements muat de reovived af pudiication ofice s early

ar Priday morning to appear In next isve.

tlil l— HING Dro and Dips, for work.
PUNCHING Dre Hammef *“nif, bTiLes &

PARKEN PRESS €O, own,
PRBSSES. lfl.{NkD .\ Es8 (O, Miadletown,

Conn, A

TAKE IT EASY.

Common-~Sense Chairs
and Rockers.

With or Without Reading Table.
Forsale by thetmde Manufactured
by F. A. SINCLAIR.

Mottville, N, Y.
Send Stamp for Iustrated Vrice
Liss.

Eoery Chair Stampad and Warrantod

1872, 1873, 1874, 1875, 1876,

SCIENCE RECORD.

few coples of these splendid books, coploualy ilTus.-
tr:ld‘ u?.»a-mv sl the Tollowing very low prices
Persons & a condensed history of lfn: most inter-
esting Facts and Discuverios In the Arts Sciences, and
Inventions, for the years from 2 to 1506, will find them
recorded in the five volumes of the SCIENCE Kpconn,
pow offerod st half the original price.

Every Department of Sclence is treated in these vol-
urnes, and the lmportant discoveries of the severl yoars
are not only faithfully described, but many of tho sub.
Jects are lllustrated with finely executed engravings,
prepared expressly for these Annuals.

Among the subjects, the following are the most note-
worthy, exhibiting in & condensed form a genemal ao.
count of the Progress of the World :

CHEMISTRY AND METALLURGY,

MECHANICS AND ENGINEERING.

ELECTKICITY, LIGHT, HEAT, SOUND,

TECHNOLOGY, THE USEFUL ARTS,

BOTA{\LA.\‘&HUHH(‘ ULYURE,

AGRICULTURE, = B e

RURAL AND HOUSEHOLD ECONOMY,

MATERIA MEDICA, THEERAPEUTICS, HYGIENE,

NATCORAL HISTORY AND ZOOLOGY,

METEOROLOGY, TERRESTRIAL PHYSICS,

GEOGRAFHY, X s !

GEQLOGY AND MINERALOGY, !

ASTRONOMY, g !

BIOGEAPHY AND NECROLOGY.”

Each yearly volume contains about G0 octavo pages,
incloding a ¢ number of handeome o vings
They are bound in substantial and handsome bindings,
and will be malled on receipt of §1.35 each, or § for the
sel of Eve voluznes

Ther were pablished and heretofore sold at $2.50 cach,
or §12 for the set

Siate, In rrmmu\f for a single volume, which year,
from 1502 1o 1595, s desired, remembering that the date
of the volamwe covers the events and discoveries of the
previous year. Sent by mall on recetpt of price. Address

MUNN & €O, PUBLISHERS.
i1 Park Bow, New York city.

EAGLE FOOT LATHES,
Improvement in style. Reduction in
giu-s April 20th, Small Engine Lathoes

ide Resta, Tools, ote. Also Seroll an
Cirenlar saw Attachments, Hand Plan-
ers, ete. Send for Catalogue of outsts
for Amateurs Or Artisans.

WM. L. CHASE & CO,,
0 & % Liberty St New York.

TURBINE WATER WHEELS.—A RE- |
PORT of the official Teats of Turbine Water Wheels
made during the Centennial Exhibition of 157, With
thirty-one Hlostrations. Emb wings and Do-
periptions of the Apparatus ‘used for each test. The
Instruments employed for determining the Fo an
evolutions of each wheal, Engravings and descriptions
howing the Construction of the wheels that exhibited
h¢ Greatest Eficiency. Table showing the Numes of |
be Exhibitors of the several wheels tested. Date of
each test. Dismeter of wheel. Fraction of gate.
Weilght on the sonle in pounds. Hevolutions per minute.
Horse-power of wheel. Hesd on wheel, in feet. Head
on welr, In feot, Flow over welr. Hesad on welr due to
w. Horse-power of the water used. FPercentage
of clenc: rrJluﬂ by each wheel. Togother with
other valuable and interesting particulars. Contained
In SCIENTINFIC AMERICAN SUPPLEMENTS Noa. 0 and 61
fwh‘ To be had at this ofMoe and of all nows.

F ]

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC, :

Mesars. Munn & Co,, In connection with the publica-
tion of the SoEXTIFIC AMERICAN, continue to examine
Improvements, and to sct as Solicitors of Patents for
Inventors. !

In this line of business they have had oven THinTY
YeArs' xxeEniexor, and now have unequaled fooklities
for the preparation of Patent Drawlnge, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canads, and Forelgn Countries. Mesars
Munn & Co. also attend to the proparation of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Talssuies, Asslgnments, sod Reports on Infringements |
of Patents. All business intrusted to them Is done |
x special care and promptocss, on very moderate |

..

We send free of charge, on application, a pamphlet
contaluing farther information abont Pateuts und liow |
10 procure (hem; dircetions concerning Trade Marks, |
Copyrights, Designs, Patents, Appeals, Relssties, In-

fringements, Assignments, Rejocted Cascs, llints on
!

the Sale of Patentn, otc.

Forolgn Patents —~We aleo send, free of charge, »
Synopsin of Forelgn Patent Laws, thowing the cost and
method of securing patents in all the principal coun.
triew of the world. American laventors should hear In
miod that, as & general rule, any invention that |« valu.
sbie to the patentee In this country is worth equally an
much in Eogland and some other forelgn conntries
Five paients—embraciog Cansdian, Boglieh, German,
Prench, and Belgian —will secare to an loventor the -
dantve monopoly 1o s discovery among about oxg
HUNDEED AND FIFrY MiLtioxs of the most intelligent
people in the world. The facllities of bariness and
#eam communicstion are such that patents can be ob
tilned sbroad by our cltizens almost ss oanlly as nt
bome. The expense to spply for an English patent s
#75; German, $10%; Prench, $190; Belginn, $100; Cang.
dign, §30. Address

MUNN & CO., 1 Park Row, New York city,
Solicitors of Patents, and Vablisbers of the Heresrire
AMERICAN.

CTUARDIOLA'S

~|COFFEE & SUGAR M ACHINERY

s con, aud Gralns
l‘om"' Malt, Corn, O i ulling and

Drylng Machine.

Poilshing Machiy

Machine, llollf

¢ AD P

N“n'-:l':..{rr-(nr-. .\I?’!\'l)l
Street, Now York, a :
will give prompt attantion to al
above machines,

P Pometerﬂ- (l\'mn'l‘ ”'\;( ‘luﬂ Plpos,
Botler Flues, Super-dieated Stoam, (nl stills, &0,
ENRY TLKLEY, »ole Manufnoturer,
HENRY W, BULRLE S adway, New York

gar Evaporator,
E LOW & CO, 21

V
The HMOADLEY
B PORTABLE STEAM ENGINE,
WITH AUTOMATICAL CUT-OFF REGULATOR
\ AND B ALANCED VALVE
THE BEST " MOST ECONOMICAL ENGINE MADE
SEND FOR CIRCULAR
TheJ.C.HOADLEY CO. LAWRENCE. MASS.
STATE WHERE YOU SAW THIS

EarAnnismen 1864,

a JOSEPH C. TODD,

3 f Todd & Rafforty), ENGiNeemand MACHIN-
::__;-m:{:)rxn\ ll«l-m;-. Jute, Hope, Oakum, and Ragging

Machinery, Steam Engines, Rollers, ete.  Also Agent for
|l|,:~‘|l‘lc:t-mlml and tmproved Rawson & Rlulnrvr Holst-
Ing Engine, 1 will furnish specifications and estimates for
all Kinds of machinery. Send for descriptive clrcular
and price. Address

J. €. TODD,
10 Bareclsy St., New York, or Paterson, N. J.

YONCRETE AS A BUILDING MATERIAL-—-A
( Jecture delivered before the Royal Institue of Ar-
chitects. London, by A. Payne, with discussion of the
subject by prominent architects. This lecture and
tho extended discussions of the subject are contained
in SUCPLEMENT Nos. 26 and 34
each. They present a large amount of valuable infor.
mation, upon Concrete bullding. in concise form,

25() ¢ SCREW-CUTTING FOOT LATHES—
D). “roct Drill Presses. Send for Circular 1o
A I, SHEPAR , Cincinnatl, O

GUILD & GARRISON,

34 to 44 First St,,

Willlamsburgh, N. Y.,
Manufacturers of

STEAM PUMPS

for all purposes.
Also Vacaum Pamps,
VYucnum Pans nn

P.BELAISDELL & CO.,
Worcester, Mass.,

Manufacturers of the Blalsdell Patent Upright Drills
and other first-class Machinists® Tools,

" THE BIGELOW
Steam Engine.

BOTH PORTABLE AND STATIONARY.

The CHEAPEST AND BEST in the market,
Send for descriptive clrculnr nnd price list.

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

Can I Obtain a Patent?

This is the first inquiry that naturally oocurs to every
author or di-coverer of a new Idea or improvement, The
quickest and best way to obtaln a satisfactory answer,
without expense, is to write to us (Munn & Co.), de-
scribing the invention, with a small sketch. All we
need In to get the idea. Do not use pale ink. Be brief.
Send stamps for postage, We will immediately answer
and inform you whether or not your improvement is
probably patentable; and if so, give you the necessary
instructions for further procedure. Onrlong experience
enables us to declde quickly, For this advice we make
no charge. All persons who desire to consult us In re-
gard to obtaining patents are cordially invited to do
#0, We sha'l bo happy to seo them in person at our
oflice, ar to advise them by letter.

muy expect from us a careful consideration of thelr |

plans, an honest opinlon, and a prompt reply.

W hat Seenrity Havo I that my communiestion
to Munn & Co. will be falthfully guarded and romain
confidential

Ansieer.—Yon have none except our woll-known fn-
tegrity In this respect, based upon a most extensivo
practice of thirty years' standing. Our clients are
numbered by hundrods of thousands, They are to be
found ln every town and clty In the Unlon. Flease to
make inquiry about us, Such a thing ns the betrayal
of a client's intereats, when committed to our profes
sional care, never has occurred, and is not likely to oe-
car. Al business and communications intrusted (o us
nre kept eecret and confldential,

Address MUNN & co"
5 A37 P!lrk Row, New York,
L MARCEDA
ENTEL MARGERANT &

Publishers of the SorexTiric AMERICAN,
TURERS O
V7 4

) ML

BAND Saw 8,5cRoLL SAWS
PLANING & MATCHINC MACHINE S

UNIVERSAL HAND JOINTERS

A

PERFECT

‘offec=Washing

Yod — -
RO Y A @ Pie | PERFUMERY. — BY W.

4
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Boiler l;Feeder |

FRIEDMANN'S INJECTOR, |

MAXUYACTURED DY

NATHAN & DREYFUS, New York.
108 Liberty St.

Send for Circular.

MACHINISTS’ TOOLS.

NEW AND IMPROYED PATTERNS.
Send for new Hlustrtod catalogue.

Lathes, Planers, Drills, &e.
NEW HAVEN MANUFACTURING €O,
! New Haven, Conn.

‘Blake’s Patent Stone & Ore Crusher.

; NEW PATTERNS, with important im-
portant {mprovements, and abundant
strongth. This Is the only machine used
by the principal MUNICIPAL, RAILROAD
land MINING COMPORATIONS and CON-
ITRACTORS In the United States and
forelgn countries, for breaking hard and
|prittle substanoes TO ANY Si1ze. Send
for circular, Address,

BLAKE Crosurn Co., New Haven, Ct,

From 4 to 10000 Ibs. welght, true to pattern. An invalu-
able substitute for forgings, or for malleable fron cast-
ings requiri at strength. Send for circular and

rice list to ESTEIRL STEEL CASTING COMPANY,
AVELINA STREET, PHILADELPHIA, PA.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.
W, B. FRANELIY, V. Pres't.  J, ). ALLEN, Prest

:

1. B. PIRCR. S’y

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTUREDBY B,01 eicRoekDaie Co
SEND-FOR PAMPHLET FITCHBURG MASS

FOR THE LATEST IMPROVED STAVE
Heading and Shinglo Maohinery, nlso the oolebrated
Balloy Gavge Lathy, Second-hanid Bollers and_ Enginoes, |
or Special Machinery, addross T, I8, BALLEY, Agt.,
Lookport, N, Y |

FOR SALE, AT GREAT BARGAINS, |

In all cases, they |

Ono 15x3 Todd & Rafforty Engine, with 14 ft. bvand |
whoel, 25 In, face ; bullt In sections; welght, 100 1bs,; |
| & in. hammered fron shaft, 10 £8 long ; Judson governor |
complete.  Ono Hx15, henvy and strong, suitable for saw |
or grist mill ; ¥ £t 4 In. band whoeel, WTn. fade governor, |
and pll complote,  Also, one 10x20; one 8x3); one 7x16:
ulw_ﬂll'ﬁx and one 5x12, all new and Arst-class,  Address
JoCOTODD, 10 Barclny Street, Now York, or at Works,

Patorson, N. J.

Niagara
mmmes, Sleam Pump Works.
ESTAnLISHED 1826,

CHARLES B. HARDICK,
No.23 Adams Stroet,
BROOKLYN, N. Y,

'WANTE >

| at $3.20 each: ndaitional eopl

THE TANITE CO,,
STROUDSBURG, P
EMERY WHEELS AND CRINDERS,

GREO. PLACE, 121 Chambors 8L, Now York Agont,

\$3, PRINTING, PRESS

O\ Lo any pross, Luufw slzon for Inrgo work, ’
= ) Do your oun preinting and adeertising and
MY TRONEY, lvn ollont spare hour nmnse.
ment for old of young. Or it enn be made
money making business anywhere, Nend
Bo, stamm for lnn‘-- ntalogue to
LELSEY & CO, Monufacturors,
Meriden, Conn,

ASS

MATERIALS.

Paints, Roofing, Stenm Pipe and' Boller Cove
erings, Steam Packing, Shealhing, Fire, Acid, and
Waterproof Coatings, Cements, ote, sond for Samples, 1.
lustiated Catalogues, Prico Lists, ete

87 MAIDEN LANE, NEW YORK.
HOT POWER TENONIN
F°Y%; 8. C. H1LLS,

MACHINES FOR SALR
8 Chambers St,, New York,

Small Machinery of any kind to
Manufacture at a low re
. BICKFORD, Cincinnati, 0,

Shaping Machines
Have novel device for
length of stroke while in mot
also, automatic down feed,
quick return.  Four sizes.

Patented 1868, 1871, 1874

Wood & Light Machine Co,

Worcester, Mass.
Manufacturers of all kinds of
Iron Working Machinery
Shafting, Pulleys, &c.

Mill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma.
chines, Packers, Mill Plcks, Water Wheels, Pulleys, and

Gearing, specially adapted to Flour Mills. Send for
catalogue.

Scientific Amevican,

The Most Popular Sclentific Paper in the World.
THIRTY-SECOND YEAR.

Only $3.20a Year, including Postage. Weekly,
32 Numbers n Year.

This widely circulated and splendidly (llustrated
paper is published wookly. Every number contatns six-
teen pages of useful iInformation, and a large number of
original engravings of new inventions and discoveries,
reprosenting Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Tolegraphy, Photography, Archi.
tecture, Agriculture, Horticnlture, Natural History, ete.

All Classes of Roaders find In T Scresrire
AMERICAN o popular resume of the best sclentific In.
formation of the day ; and It Is the aim of the publishors
to present it in un attractive form, avolding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. It is promotive of knowledge and progress in
every o ity where It clrenl

Terms of Subscription, ~One copy of Tne Sc1Ex.
TIFIC AMERICAN will be sent for one year—52 numbors—
postage prepald, to any subscriber In the United States
or Canada, on recelpt of three dollars nand twenty
cents by the publishors; six months, $1.00; three
months, $1.00.

Clubs.~One extrn copy of THESCIENTIFIC AMERT.
CAN will be suppliod geatis for every club of five subsoribers
at same proportl

mte. Postage prepald,

One copy of THE SCIENTIVIO AMERICAN and one copy
of TRE SCIENTIFIC AMERICAN SUPPLEMENT will be sent
for one year, postage prepald, to any subseriber in the
United States or Cannda, on recelpt of seven dollars by
the publishers.

The safest way to romit ix by Postal Ordor, Draft, or
Express. Monoy oarefully pluced insido of envelop
socurely senled, and corrootly nddrossed, seldom goes
astray, but s at the sender's risk.  Address all lottors,
and make all orders, drafts, oto,, payable to

MUNN & CO,,
37 Park Row, New York.

NOTICE TO FOREIGN SUBSCRIBERS.
The now Postal Unton now offers special facilitiea for

LOCOMOTIVE ENGINEERING.—THE | the regular and spoody transmission of the SciENTiFic

most ropent and best examples of Locomotive Construe- | AMERICAN direct from the office of publication in Now

ll'«‘m‘.'l ‘:‘ll'l; wonlo dnulv:nw-. 'lnbh-n u‘f prilnct il t:l("lnim | York to subseribers in forelgn countries. The subjoined
)| “na dosoription, ote,, are given in the XN

T OO N S B R ™ e Following | table exhibits the yearly subscription prices of the

miy bo had at this OMoe, or ordersd through any News. | SCIENTIFIO AMERIOAN and SUPFPLENENT In tho principal

doealer, Hent by mall prepaid. Flease order by the | foreign currenclos, payable in advance ;

numbers here given.,
Erpress Locomotioes of the London, Chatham and |

o

Dover R . Tank Locomotives. With Specifiestions, SeiotE &8 5

lllm:l;‘llu?l I‘Aﬂ.' lowlars and three Engravings. Supple- ((;\ 00“ yoars For Fo Ag‘l‘-'l:"::
u-ro-:fum' dol‘:;n:f;-lmnul. A sories of Fighteen | :;':‘.'n'.l"“"" in- Ak'!«\ﬂ"l : BDI'.; "" AND SO

Outline Mustrations, showing the Principal Loocomotives the post MNRIOAN. || M * | PLENENT.

exhibited st the Contennial, with thelr measares, and a
table of ‘nnd pal dimensions of each Jocomotive. Sup.
N«

vlement No. 33, 10 conta,
Baldwin Locomotive. — Large engraving in sectional ele- ““"""":;
vation, with messures, seale, and table of dimensions. denmark
Hu lom(ﬁ;;“Nu. :Q‘N. 0.(1‘-')[0. o France
Narrow u Niwe Locomolive, with one of 2
T Y T Bk kot a Crawe, g, | St WA
Lncomotives of the Eighteen Inch Roilway st Crewo, Bng. | Yiottung e
Two engravings. Sopplemont 4’. 10 conts. WpES
Locomotive Passengee Hnginrs of Midland Yham, with
table of Jdlmensions

Three engravings. Sopploment
« 10 conts. The same number mwzdn::.n Sweden...
of valuable Information given before the —_
Mechanios” Assoctation, eoncerning Loocomoti
Lovomotive improvements.

No, 27

vos and

. : i et Rl
NEWSPAPER FILE iy tomeasin fatgasattie B | o percvar 10 romit i by Fstal e, Make the

The Kath- Patent Rl .(,,r r,,.."m‘ nowspapers,
' .M "M“M. ‘“' e o
ERITAN And RCTENTIFIC & A'.“:';:"“!.:n the SCreNTIY

oy
m-'::-bo Wishes Lo proserve the paper,

1 MUNN & CO,

Publiabers BCIENTIFIO AMERICAN

on recently lmrmvnd !

New Ralway Locomotive Orane, by Black, Hawthorne &
PR P 0 order payable to MUXN & 00,, New York, United States,
l-“opl No. 34y 10 cants. seale, distensions, ele. " Supple- and forward the ordor to us with the name of the sender
New Itoad Lacomotive, by Marshall Sons & Co. Gcnx‘l“ und the sddress Lo which the paper is 1o bo malled,
=

O AM- ! deseription snd ox

Bk an ey OAN BOP Ry o A one engraving. Supplement No,
office of this .;a“'v"‘ﬁr:'v"-t:' byduull.ur 1155 ut the
“BCIRNTIVICT RMBRICAN” o il N acimcription

| 30 conta MUNN & CO.
K eproms Passenger Locomntives, Groat W, : EXTIFIO ERICA
With five encravings, snd tables of all ¢ c-vwn'l‘;;‘m‘: ‘ Publishers 8c1 AN o
monsions, Supplement No, 3N, 10 cents. York.
n.;l‘;a.mruv;ﬂl'n:‘ ‘{lumt:th‘v rolewmn. —Used on Russian Lt Y
-
plmlwn’l o 63 oscription and five fllustrations. Sup-

W conta FPHE “ Sclentifie Amenican™ is H- with %:
N } « Hal i NEU and 50 Gold St., #
.u;::n‘l Supplement l!‘.;dCaﬂ.' (l?::nh. s dedion : gﬂw‘mm‘ (.'0*" NO‘: ok




