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STEAM HAND CAR--MINIATURE RAILROAD TRAIN.

A new steam hand car has recently been designed and con-
stracted by Mr. Jay Noble, master mechanic for M. M. Buck
& Co., of St. Louis, Mo., which is excellently adapted for
the use of division superintendents, road mastery, and oth-
ers whose duty requires them to make frequent inspection
of railway lines. The machine, as shown in the engraving,
resembles an ordinary hand car, except that the propelling
power is steam and not muscle, The tloor is about 10inches
from the ground, and is beneath instead of above the axles.
The boiler, which is about 34 feet in hight with a diameter
of 18 inches, is placed in the center of the car, while the
eylinder, which is horizontal, is at the right hand side and
near the floor. The
cylinder is 33x6 inch-
es, and the boiler is
intended to carry a
pressure of 140 lbs.
ofsteam. The body
of the vehicle rests
on rubber springs
and rides very easi-
ly without lateral
motion,

Seats are arranged
in front and rear, of
sufficient size to ac-
commodate six per-
sons. The water tank
occupies & space un-
der the back seat and
holds about a barrel
of water, which is
sufficient to run the
car 40 miles. Onthe
left of the boiler, the
coal pan is arranged
in a space abont 2
feot wide, and carries
ull the fuel necessa-
ry for a day's run.

On a recent triul
trip,the run from St,
Louis to Carondelet,
u distance of seven
mi'es, was made in
fifteen minutes. The
general design of the
car, which is quite
tasteful and at the
same time well adap-
ted to withstand se-
vere usage, is plain-

illastration, The
idea developed in
this miniature steam
carmight be adapted
to other purposes
than the one designa
ted. Weshould think
every railroad company would find such asteam car useful
for various purposes,

The inventor states that under ordinary circumstances
the cost of fuel will not exceed 75 cents per day. The gen-
eral arrangement is excellent and reflects much credit on
the designer.
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Professor Bottger's Experimonts with
Radiometer,

the
The much-talked-of radiometer, which Professor Crookes
believes to be set in motion by the mechanical netion of light,
has fallen into the hands of that skillful experimenter, Pro-
fessor Rudolph Botiger editor of the Polytechnisches Notie-
blatt, at Frankfort on Main
Berlin Chemical Soclety, he degeribed some of these interest

In & communication to the

ing experimants,
was made by Geissler in Bonn,
revolving arms were made of mica, rendered white by heat.
ing, and blackened on one side,
vided with a leaden foot to canse it to float upright in wa
ter

The radiometer employed by Dr, Botiger
The plates attached to the

This lostrument was pro
}

When this little instrument was exposed to the direet
light of the full moon, or to the light of strongly phosphor
escent Geissler tubes which have been illuminated by burn-
ing magnesiom

wire, the arms do not show the slightest

motion. If the apparatus is placed at a distance of 10 inches
from s bright luminous gas flame, and & clear plate of alum
02 inch thick fastened in the center of a pasteboard screen
be interposed between them at the same hight, there will be

but & very slight revolution of the arms, showing that the

alum plate is not perfectly athermous. If instead of the
alum plates two glass vessels 1'2 inches thick with perfectly
parallel sides, filled with distilled water and in contact with
each other,be interposed, the lightof the gas flame will pass
through undiminished, but not the slightest motion of the
arms can bedetected. We are justified by this experiment
in assuming that not light, but only radiant heat, which in
this latter case was rendered inactive by the interposed ves-
sels of water, is able to set in motion the little winged wheel
in a vessel where the air is so rarefied that an induction
spark will not pass through it. We are farther disposed to
assume that a repulsion and consequent turning of the
wheel can only result from the stronger absorption and

STEAM HAND CAR.

easior radintion of heat by the blackened side of the mica
plates than by the bright side, In & space which is not an ab-
solute vacuum, although ever so rarefied. Dr, Bdttger com-
pares it to the Segner wator wheel,

If the radiometer is taken into u room where the tempera-
ture s about 15% ¢, (50* Fah,) and placed near a luminous
gos lame, the arms revolye from right to loft, that is, with
the bright side of the mlea in front,  While the arms were
still in wotion, this Httle Instroment, with Iteleaden foot, was
placed in a glass cylinder filled with water st 452 €. (113
Fah,) so that it was ontirely immoersed ; the motion of the
wheel was rotarded, it stopped, then began to turn in an op
posite direction, namely, from left to right, the blackened
gide of the micn belng In front In a short time, when the
glnss bulb and Its contents had nequired the temperature of
the surrounding water, the wheel came to rest

Dr. Bbttger ropoated these experiments with a radiomoter
muade by Mollenkopf of Stuttgart, and with somewhat differ
ont results, When this lostrument was placed in warm wa
ter while io motion, it did not change Its direction of revolu
tion like that from Bonn

If both instraments are set in motion by & feeble light and
other allowed to drop on them, causing quite & decrease in
temperature, no retardation was observed in the apparatus
from Stuttgart, while in that fzom Bonn the motion of the
arms was strikiogly The experimenter thinks it
probable that this difference in the action of twoapparently

slower

identical apparatus was due to the vacunm being more per
fect in one than in the other
It would be interesting to make sowe experiments with

;

an instrument where both sides of the mica or aluminum
plates are bluckened, also where both are bright. Such an
instrument should be motionless when exposed to the action
of radiant heat,
 ——etr—
The Intercollegiate Boat Race,

The intercollegiate boat races took place st Saratogs, on
July 19, and were all won by the Cornell University crews.
The University race, in which Cornell, Harvard, Columbis,
Union, Wesleyan, and Princeton colleges competed, was
gained by Cornell in 17 minutes 1} seconds—distance three
miles. The freshman race, against Harvard only, was won

in 17 minutes 23} seconds, and the single scull race in 13
minutes and 42 se-
conds, The time is
not considered re-
markable, but the
victory was fairly
gained ; and coming,
as it does, in direct
succession to the ho-
nors won by Cornell
last year, it will se-
cure for the students
of that college the
highest reputation for
athletic culture.

We bhave already
expressed our opinion
relative to races of
this kind, and need
not repeat it here. It
may be noted, how-
ever, that there were
fewer cases of faint-
ing or other signs of
physical overwork ob-
servable during the
races which have just
taken place, than ap-
peared last year. As
the men were all tried
hands at the oar, ma-
ny having rowed in
other trials, their ex
perience then gained,
doubtless, prevented
any over exertion, a
fact indicated by the
time made.

Public interest in
these races seems to
have greatly de-
creased, the attend-
ance having consider-
ably fallen off this
year, and it is con-

sidered doubtfal whe-
ther another large
regatta will soon

again occur,
— — 4 - —
An Asbestos Exposition.

An interesting exposition of asbestos has recently been
held at the Simonetti Palace in Rome, the material being ox-
hibited under all forms, from the crude state as mined to its
industrial preparations The Gaceta Industrial
states that there were samples of thread made from the min
eral which were stronger than the best English cotton; cloth,
from conrse bagging to a fabric as fine as linen; paper for
writing, printing, and sheathing buildings, and pasteboard.
The asbestos paper is made at Tivoli, Italy, and costs about 40
cents per lb.  Itis especially useful for important documents
which It Is desired to preserve from fire. To test the fire
proof qualities of the pasteboard,a case made therefrom was
filled with ordinary paper, another case of pasteboard, not
containing asbestos but otherwise exactly similar, was like-
wise filled, and both were thrown into a fire.

highest

Inthe space
of five minutes the nnprepared pasteboard box and its con-
tents wore wholly consumed, while to that period the as-
bestos box remalned uninjured. Nearly all the asbestos

mined in Italy finds its market in the United States.
———vtr——
Naval ltems,

On July 10 Passed Assistant Engineer C. J. Habighorst was
ordered to the Powhattan on August | next, and ordered to
report to the Superintendent of the Naval Academy at An-
napolls, Md., on August 20, for duty as an instructor in
the department of steam engineering.

The Board for the examination of candidates for admission
and promotion in the engineer corps, lately in session at the
uavy yard, League Island, has adjourned until September 1,
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Scientific Dwmerican,

- WORKMEN AND THEIR INSTRUCTORS.

That there Is 8 gull between the purely practical man and
his tencher the theorlst is oune of the misfortunes of our
duy ; and that there oxists hotween thom a lack of appreci-
ation, oneof the other, I painfully appurent to anybody
who comos Into contact with thom both, Neither will allow
that n goodly storeof the knowledge and experience pos

pessed by the other would not be a decisive benefit to him,
But tho theorlst well knows that the offorts he may make in
purely practical pursults, however successfal from a me

ohnnioal point of view, are sure to be, comparatively, finun

clal fallures: or, in other words, the expert workman must
as a rule look for finuncinl suvoess in the same dogreo s he
sbandons his practice and enters the domain of theory, It
is & vory easy matter to quote examples of great men, who,
like Gallleo, threw their whole life and soul into their stud.
jes, and, rising to the pinnacle of fame, made the world
thelr dobtors ; but how would it have been if Galileo had
known that, #0 soon as he had advanced to n certain hightin
knowledge of his boloved sclonee, he must, to advance any
further, abandon it and enter an arens new to him?  And
this i the precise position of the export workman, ‘T'heday
has gone by when fame alone Is a sufficient reward for lubor
or skill, Diogones would in our day find his tub kicked in-
to the street, and himself under lock and key ng o vagrant,
Galileo would be sneered at ns o visionary ; while ordinary

o | good breeding prohibits enthusiasm, which is now-n dayn

considered un attribute of youth or inexperience. ‘I'he or
dinary mechanic of to day is a child of to-day, with its rul.
ing passions well developed in him. Among those passions
a desire. a greed almost, for money is vot the least ; and he
naturally takes the readiest course to obtain it. Now what
is that eourse? Is it to become a skillful, practical mechan-
ic? By no means:itis to learn the most commonly known
method of doing work, the principles, so far as generally
kunown, governing the manipulation or coustruction of the
work or muchine, as the case may be,  In fact, since to take
charge of others is his alm, he only exerts himself to gain
sufficiont knowledge 1o enable him to do so. The shop
manipulation, knowledge of business, force of character,
mathematics, mechanical drawing, ete., necessary to the at-
tainment of his object, he strives to master. The better his
education, the moresure he Is to rise ; 8o that a really intel-
ligent and well educated man, with ordinary exertion, is
rarely found in the working mechanic, even if ho has had
ten or twelve years of experience.  As he drifts away from
his position a% a workman, he driftsaway from its elements ;
us & working foreman, his studies are less practically man-
ipulative ; he has spent perhaps five years at his business,
and during that time his attention has been divided between
two things, one to become as expert o workman as he can,
the other 1o gain the extra knowledge necessary to bring
him into notice and make him capable of managing and di.
recting other men ; and so soon us ho makes the first step of
advancement, his progress in aequiring manipulative skill is
eut short. This is of conrse unavoidable; but it leads to
consequences, as we shall presently see, that are not un.
avoldable, but are on the other hand very deplorable. Asa
superintendent he enters a new fie'd, in which his puarely
practical knowledge is of comparatively little value to him ;
yet he is the representative head and front of the purely
practical man, and will often aspire to a superior knowledge
of even the practicul workmanship. The expert workman,
who hasspent from 12 to 20 years in the workshop, and who,
in addition to being naturally and mechanically skillful, has
made the work his study. looks around him in the workshop
and sees here o machine running too slow, there a workman
who would do double his quantity of work if a little of that
inside informution, which old and skillful mechanics always
possess, were imparted to him. Then he thinks how much
more work could be got out of the same amount of menand
machinery if they only knew what he knows. He smiles to
himself, and dismisses the subject from his mind, feeling
that in his sphoere of knowledge he stands alone: conscious,
perhaps, that he could not fill the position of even a fore-
man, but conscious at the sawe time that money is being
thrown away, and that, so far as the practical workmanship
is concerned, thosenbove him do not know their business,
ut lonst not us ho knows it.  He bas not only no enthusiasm,
therefore, for those above him, but he has innately a poor
apinion of them, und inwardly rebels at his own position,
There is his field of usefulness a comparative waste; and
his mechanical advancement is impossible, because: Here
wo may pause and repeat o woman’s reason : Because. The
truth i that he is not supposed to know anything, and for
the simple reason that his judges were never in his elemont,
They might have attained to his knowledge, but they left
hiy field of study snd do not know that it tukes twenty years
to become, on light work only, an expert workman at the
lathe, machine, and vise,

What nre the chances of combining in one man, first,
mechanie sufliciently expertus a workman to stand logiti-
mately as an authority and tescher to a largoe shop of work.
men, secondly, one with suflicient judgment and command
to govern them, and thindly, one who shall also be un ox-
pert theoretical engineer? Let us see. Out of every 100
turners, there will be found not more than 2 of the highest
order of efficiency, Out of 100 workmen, not more than &
at most are eapabloe of taking charge of mon. Out of 100
men, nob more than 5 are expert at the planeras woll ag the
Inthe; then again, not more than 5 in 100 are capable of ox-
plaining even what thoy do kuow.  Oat of every 100, thore
muy be algo 5 who have a knowledgo af mathematics sufll-
clent to mauke the calcalations absolutely necessary to thele

single ov of any destred numnber of the SUPFLEKENT SCRL (O ARy
o recelpt of 1 ceuts,

work, If required to do %0 ; then, perhaps, 5 per ceat of
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workmen can make a decont mechanical drawing. Bat, on
the other hand, 5 por cent aro unstoady, 5 por ¢ont are com
paratively antutored, and so on ; so that the chance of find
Ing the above mentionod combination in one man is some
what smull, It becomen npparent, then, that as u rule It is
not the most useful workmen who are promoted into bhetter
positions, for the reason that the requisites to 611 those po
sitions include requiremoents othor than manipulative skill
which roquiroments in the aggrogate give practical export
ness o comparatively siall place in the genoral qualifieation
of the foreman,  Than it happens that wo may find o huy-
dred cases wherein the workmen of a shop have a profound
respect for some partioulsrly expert workman, while only
one caso in which sueh respect is entertained by the work-

men for the foreman of a shop; and it generally happens
that, where such respoct does oxist, it is a barto the ad- B
vancement of the expert for the reason of the Impossibility
of his nssuming control over men with whom his relations
have beon so intimate,  That this should be so is not at sl
unressonable, boesuse his superiority is brought before
them almost every day of their lives. He s to them, to a
gortain extent, a mystery inand upon o matter ia which they
themselves are, to thomselves, mostors ; for of what does
the ordinary mechanic nssume to know more than of the
trade nt which he spends his days from morning till night,
year in and year out? When n mechanic exerts himself to 3
his utmost, when he puts forth the whole strongth of his
muscles as well ag of his mind, when he calls to his aid all
his exporience, all his knowledge, all his determination, and
all his strength, and then falls, and meots another who, with
the same tools and under the same conditions, can perform
vastly more and superior work, he knows that this capabili-
ty is not due to vither advantages of brute force or school
education, but to some indefinable qualification known as
skill. This seems to him to set education, perseverance,
and strength at defiance ; then respect creeps in, and the
skill becomes n shrine, and its possessor an idol. Anexam-
pleof this kind occurs to our mind. A tall strong man,
with brawny arms and with museles hard and well devel-
oped, was engaged in filing up some parallel bars; he had
the work by contract, and had filed up scores of them, He
was an experienced mechanie, and had gotten himself into
trouble for working so quickly as to get those men who
chanced to have the same work to do by day’s work into dis-
repute, because of their inability to compete with them,
even in cost, let alone in time. On one occasion, however, a
somewhat delicate looking workman, who worked near,
challenged him to file up a barin competition with himself
(the challenger). The gauntlet thus thrown down was ac-
cepted, and for three hours the contest raged. Each wasal-
lowed new rough, second cut, and smooth files; and the ex-
citement among the other workmen, of whom there were
eight, ranged along the side of the same bench, wasata
high pitch. The challenger finished his work first, and it
was oxamined by his opponent and pronounced well exeen-
ted ; but a repetition of the trial of skill was requested,and
made, with the same result. It was in winter; the work-
shop had no heating apparatus of auy kind, snd, though it
was freezing, the contestants were in their shirt sleeves,
and yet wero perspiring. Then the challenger was thus ad-
dressed by his opponent, who had coased working and had
been engaged a few moments in apparent deep thought : 1
cannot understand it; I can only accept and respectit. 1
‘have nearly twice your strength, and have had ten years
more experience. 1 can look clear over your head, and can
ho'd you with one hand ; and yet I am beaten, beaten at my
own job too ; and worse than all, T eannot for the life of me
tell how it was done.”” He surveyed himself, held out his
strong arms and looked atthem, then shrugged his shoul-
ders and went on with his work, Ho might look within
himself, and find, so far as his understanding was capable
of judging, every element of superiority, except in that
mysterious, intangible, indescribable qualification known to
him under the cognomen of gkill, which the closest scratiny
of the most experienced eye cannot detect save in its re-
sults.

= e

ANCIENT GRECIAN GLASS, i

Among the rare objects discovered in ancient Greclan
burial places are some curious ones of glass, mostly found
in the graves of women. Frequently these consist of ves-
soly with long necks, drinking vessols (without handles and
round at the bottom), and of tlat and cpen dighes.  All theso
glass objects appear to have been articles of luxury, snd not
domestic utensils. According to the recent investigations of
Professor Landerers in Athens, this gloss is usually a sili-
cate of soda, sometimes of potassa; but it is always very
rich in lead oxide. These wonderful anclent productions
ofton show the most mugniicont rainbow colors, with a me-
tallic luster like polished gold and silver, and the material
of which they are formed may be split up into very thin
layors, That this peouline nppearance is the result of
age, which has produced o change in the material, may g
seon in the glass vessels prosorved in the Motropolitan Mu:
soum of Art, in New York city, which are of atill oldord
having been procured from the island of Cypras, by G
Di Cesnola, Theso objects belong to a period of
medinte between the anclent Bgyptian and
ods ; and the coloring operation is the same
takos place on the surface of glass panes
posed to continuous changes in moisture g
it s found in its most complete result whon
of centuries, the action of time penotrates
forming layer upon layer, shining with th
bubbles or mothor-of.pearl, but wi Y

tensity,




objects ure somo of a deep
' ro called vuleanic glass,
t to these the ancients added
T of massicot, 50 a8 to make the mass

10) contained a silicate of aluming col-
“iron ; probably ocher was used in these,
th the pulverized glass before the melting, so that
tained after the fusion. A blue glass, which
renks of blue of various shades, contained oxide
; and in producing this effect the ancients used
the malachite and azurite (both mineral carbonates
pper) or other green or bilue colored copper ores, or the
od carulewm, which in Egypt wus made of copper,
and salt, and was used to color the cases in which the
mummics were preseeved. A specimen of white glass.
resombling opal, but showing thousands of cracks, was un-

~ doubtedly made of milky half opal, which is found in Greece

in the island of Mylos,and which was fused to make objects
of the peeuliarly coloréd appearance.

Theso and other modern investigations continue to prove
that the so-called lost arts of the ancients, which some per-
sons grossly exaggerate, trying to mulke it appear that the
ancients surpnssed the moderns in knowledge and civiliza-
tion, did not mmount to more than laborious attempts to pro-
duce o fow of the richer objects which modern industry pro-
duces with the greatest case and in the utmost abundance,
placing them, for reason of their low price, at the disposal
of every industrious man, even of the comparatively poor
Inborer, who, thanks to the inventive genius of the present
duy, enjoys comforts which the working man of ancient
tiropce would never think himself worthy to enjoy.

SFUIFRN
-t -

MECHANICAL VIBRATION AS A SUBSTITUTE FOR
ANZESTHETICS.

The application of anmsthetics in cases of surgical opera-
tions is of comparatively recent date, Dr. Morton discovered
that the ethers, inholed to a sufficient extent, produced a
goreral unwsthetic state, during the continuance of which
operations, which otherwise would be most painful, might
be performed without the knowledge of the patient. The
surgeon availing himself of anmsthetics is enabled to per-
form operations with greater deliberation and with greater
precision, not having to contend with the writhing and
shrinking of the patient; but certain dangers which accom-
pany general anwsthetics, whatever the agent employed, have
Induced experiments for producing the effect locally.

For minor operations, surgeons have had recourse to re-
frigeration produced by a spray of very volatile liquid, or
by the application of freezing mixtures. Intense heat in-
duced by a galvanic carrent has also been employed, and va-
rious other agents have been tried with more or less suc.
cess; but barring this danger, chloroform and ether stand
thus far unrivaled. The desirability of an agent that will
produce local anmsthesia cannot, however, be questioned.

Dr. Livingston records a remarkable instance of general
nervous insensibility, which, although produced by an un-
desirable sgent, proves that the nerves may be thrown into
an insensible state by a means quite unlike the ordinary ad-
ministration of anwesthetics. He says: ““ I saw the lion just
in the act of springing upon me. I was upon a little hight ;
he caught my shoulder as he spranz, and we both came to
the ground below together. Growling horribly, close to my
ear, he shook me as a terrier dog does a rat. The shock
produced a stupor similar to that which seems to be felt by
a mouse after the first shake of a cat. It caused n sort of
dreaminess, in which there was no sense of pain, nor feeling
of terror, though quite conscious of all that was happening.
It was like what patients, partly under the influence of chlo-
roform, describe, who see all the operation, but feel not the
knife. This singular condition was not the result of any
mental process. The shakeannihilated fear, and allowed no
sense of horror in looking round at the beast.” In deserib.
ing his injuries, he says: ** Besides cranching the bone into
splinters, he left eleven teeth wounds on the upper part of
my arm."

The often related circumstance of the man who went into
a sawmill and tried to see how near he could put his finger to
the revolving saw withoat tonching it, and on looking,
found to his surprise that his finger was gone—and who, o
few moments afterwards, illustrated to the proprietor of thoe
mill how he lost his finger by putting one from the other
hand so near the saw that he lost that also—although ludi
crous, suggests a principle and a line of experiment which
might, if investigated and followed out, result in s Dlessing
to humanity,

The principle seems to be this: That rapid vibration, or a
series of sudden concussions, even though slight, and not
painful of themselves, will produce, in the part subjected to
the trestment, & numbness or insensibility in the nerves,
which may be immediately followed by o surgicel operation
without pain or Inconvenience to the patient,
for carrylng out this principle are subjects for experimont,
A squore stick, having rounded corners, rapidly revolved,
will produce insensibility in o finger placed so that it may by
vibrated by contact with the corners of the stick. It may
be o question whether this effect 1y produced directly by the
rupid vibratory motion of the parts, or whether it is duo to n
compression of the nerves, the effect of which is prolonged
by repeated concussions; in any case, it would appear that
experiment might bring out o means for producing Jocal an-
wuthesin or insensibility of the nerves by cansing the parts
to be vibrated rapidly by some mechanicul device,

The meany

CANNED MEATS POISONED WITH MERCURY,

In our paper of May 27 we published the statement of
Profossor Falke, of Manhattan Colloge in this city, to the
effect that, on opening a can of cooked corned beef, boaring
tho stamp of u Chicago company, which he had recently
purchiused at o respectable grocery here, he noticed some
globules of metallic morcury ; and on examination of the
menl, found additional quantities of the poison In the form
of albuminate of mercury. Professor Falke mentioned the
mattor before the Academy of Seionces, and the can was
expmined by the members, After some digcussion the con-
clugion reached was that the presence of the mercury wos
necidental, caused doubtless by the nceidental breaking of o
thermometer bulb in testing the hoat of the can, ete.

This statoment having met tho oye of one of our es-
teemod correspondents at the West, howrote to us, stating
thatit wus common st some establishments in his vicinity to
seal the cuns with mercurinl solder, and that possibly that
had something to do with the case In question, Wa deemed
it hardly possibly that intelligent parties engaged in supply-
ing the public with canned food would venture to make
use of so dangerous a material In such o connection; and
wo therefore wrote to our correspondent, asking him to
send us a specimen of the solder in question, He did so,
and we caused the solder to be analyzed at the laboratory
of Professor A. R. Leeds, Stovens Institute. We were sur-
prised at the result, showing, us it did, thet the solder con-
tains a large quantity of mercury, which is at once libera-
ted under the heat of the soldering iron, and is readily con-
densed in metallic form. This appears to be a sufficient
explanation of the presence of free mercury and of albu-
minate of mercury in Professor Falke's case ; and warrants
the conclusion that the many cases of sickness from par-
taking of canned meats, reportedin the papers, may be due
to the same cause.

Mercury is mixed with the solder in order, doubtless, to
make it run and seal more easily ; but it is a dangerous
and subtle poison, and its employment in connection with
canned foods should be prohibited under severe penalties.
‘We hope our legislators will promptly move in the matter.

In the meantime, we caution our readers to avoid the use
of foods that are put up in mercury-soldered cans.

Any chemist or intelligent person, by a few simple tests,
can quickly determine the presence of mercury in the sol-
der. In the specimen sent to us, the mercury is revealed
by simply heating a bit of the solder in a small test tube
over a lamp flame. The metal condenses on the interior of
the tube, and a bright globule may be soon collected.

e et ——  ——

THE CENTENNIAL EXPOSITION.

We noted, not long ago, the excursion of the 4,000 em-
ployees of the Singer Sewing Machine Company to the
Centenninl. The admirable example thus set has been
followed by other large employing concerns, and it is to be
hoped that parties of working men will be despatched from
all our great manufacturing establishments. Employers
will find it directly to their interest to encourage these
excursions, and to grant the men the necessary holidays.
To examine the Centennial, even rapidly and cursorily, is to
receive almost insensibly a vast amount of useful informa-
tion. Besides, as we have already suggested, the advan-
tages thus to be gained will be enhanced if the workmen
are required to make some report of what they have seen
relating to their own trade, on their return. A suitable re-
ward might be offered for the best roport, aud thuos many
might be induced to observe more closely than they other-
wise would. Those who stay at home might be constituted
the jury for decreeing the reward, and thus, being obliged
to hear all the reports, they as well as the excursionists will
share in the advantages of the journey.

Of course, the hot weather has kept away large numbers
of people from Philadelphia. Still the attendance is re-
ported to be large and to yield remunerative returns. This
certainly Is encouraging, us no one would have heen sur.
prised had the reccipts fallon off seriously during the
heated torm,  The rush will probably begin about the first
of September; and from that date until the Exposition
closes, the buildings will be thronged. Those, however,
who saw the grounds just before the present hot weather
set in, probably saw thom at their best, as the vegetation
hus been sadly injured by the dronght, and the asphalt
pavements, bocoming melted, have lost their smooth surface.

As a market, the Centeunial s proved u great success,
Our people have bought out whole foreign departments, and
in many sections it is hardly possible to find an ebjeet not
tickoted “sold.” The foreign buyers of American goods have
likewise purchasod liberally., The Now England exhibitors
of cotton and wool machinery have found some good cus
The
Boston Commercial Bulletin roports that prulmhl.\' two large
mills, from Yankoo plans and Yankeo fittings, will be built
in Brazil, Over o haodred and fifty thousand dollars worth
of pumps, ongluos, blowers, and deills have thus fur heon
sold to South Amerienn buyers

tomors in the Brazilian staple and fleece displays.

Boot and shoo machinury
I8 also, we loarn, moating o splendld foreign sale : and oven
in objects of art—notably furniture—the salo of a fAftoon
thousand dollar wnite to u Parision house shows that Amerl
can art industry Is by no means unapprecioted. Those who
haye made n gtady of the business aspocts of the Exposition
prodict an enormous trade In the fall ; buat it is stated that
exhibitors munifost too great carelessness in selocting the
persons who explain their exhibits. There scems to bo al
most n dearth of smart sulesmen, while ull such on
hand wro suid to be suceeeding beyond wll expuotationy.
There is one manufacturer who exhibits his own muehine

Inn way that may serve us wu example for genoral emula-
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tion, The devies Ig o very ingenious safety lock for elova-
tors, and under ordinary circumgtances would probably be
shown in the model, The manufacturer, however, decided
to exhibit the invention on a full gized working elovator;
and when the judges came to examine the device, he had
overything in readiness. Entering the car, which he had
proviously londed heavily with pig iron, he was lifted to o
Light of about thirty feet; then he eoolly reachied upward
and began to haek at the supporting rope with his knife.
Consternation speedily beeame manifest among the judges.
Some implored him to come down, that they were satisfied,
and did not want to see him killed, The imperturbable in-
ventor went on hacking at the rope, which suddenly parted,
The spectators turned away so as not to see the rash man
daghed to pleces; but instead of gratifying their anticipa-
tions, the elevator car was instantly eanght, and actunlly
jumped up « couple of inches above the marked point for its
stoppage.  Irom the expressions of the judges, that exhib-
itor may expect a favorable report ; and as he adopts the
same startling plan for attracting visitors' attention, it is
needless to say that a crowd always surrounds his exhibit.

So much has been said and written about Japan that her
neighbor,

CHINA,

through the general similarity of the exhibits, has come in
for little or no attention. And yet the Chinese display em-
bodies some articles as maryelous in their workmanship as
the Japanese lacquers and bronzes. At the entrance of the
section is erected a large mussive door of a temple, curiously
ornamented with Chinese characters and oddly contrasting
colors. The same general design is followed in the show
cases, which have roofs like pagodas, terminating in grace-
ful peaks and spires. In lacquered ware products, Japan
excels ; but in the more minute arts of carving and inlaying
work, the Chinese are the superiors. Certainly, some of
their carvings in ivory and mother-of-pesrl reveal u patience
and delicacy of touch nothing short of marvelous. Com-
mencing on the west side of the section, the attention is a -
tracted by a large display of ancient vases and ornsments,

Some of these are of immense age; and they are of the high-
est value, as showing, probably, the earliest efforts of Chi-
nese art. The designs, which are strikingly original, con-
sist of strange looking birds, and snimals, and natives en-
gaged in various occupations. There is one pair of enor-
mous vases, ornamented with handles fashioned to repre-
sent elephants’ heads. On the castern side of the section are
shown handsome screens, elaborately ornamented with pie-
tures of Chinese ladies in beautiful costumes woven in silk.
Near, there are cases of curious ornaments cut out of ivory;
and adjoining are superb displays of porcelain, Then come
specimens of wood carving, By this means, the Chinese
give us an idea of their habits and customs, as there area
large number of curious groups, in processions and ceremo-
nials, in which all the figures are carved with the utmost
minuteness. There is a multiplicity of carved picture frames,
brackets, doo.s, cabinets, and like objects. Perhaps the
most prominent article in the entire display is a bedstead
made of fine grained wood, every inch of which is covered
with carving of the most wonderful delicacy. The canopy
is semicircul °r, and arches from foot to head. It is made of
the fincst and thinnest silk—a mere film—and on this are
embroidered in silk the most exquisite designs in birds aod
flowers. It can well be believed that the bed represents the
labor of years. Another bedstead, less elaborately orna-
mented, has been sold for £1,600. There are, beside, numer-
ous exhibits of work and jewel boxes, made of highly pol-
ished and costly wood, together with cand and chess tables
of every form, inlaid with ivory and mother-of-pearl. The

specimens of silks are of the finest quality. The colors,

especially orange, maroon, and green, are exceedingly lus-

trous, while the parts that are embroidored exhibit exquisite
skill. The rear portion of the Chinese section is filled with

china and lacquered ware in endless variety. The depart.

ment is always full of visitors, and the people seem never
to tire of looking at these evidences of the strange civiliza-

tion of the Orient,

i

Now Caledonia Nickel,

Through the explorations of M. Garnier, New Caledonia
now yields a green wmineral, consisting of hydrosilicate of
nickel and of magnesin, which appears destined to nequire
considerable industrial importance. The miners! is found
in the midst of very abundant masses of serpenting at va
tious points of the island, snd in association with eupho.
tides, diorites, amphibolites, and othor mugnesian rocks,
Sometimes this combination of nickel shows itself on other
rccks in the form of a fine green covering; at others, it
penotrates the rocks and colors them intensely ; and again
it is found in both filaments and in nodules, As might be
expocted, the nickel is accompanied by fron, gobalt, and
chromium, slwost invariably. The metallurgical troatment
proposed by MM. Christophle and Bouillet s quite simple.
The mnterinl dissolyed in hydrochlorie acid is procipitated
by lime under form of & nearly pure nlekel oxide. Redue-
tlon by charcoal casily gives o metal 09 per cent fine, incom
parably purer than that obtained from the sulphuretted nud
ursenioun ores hitherto employed, It 18 not, however, in
the free state that the metal is best used. As combined with
coppor in the proportion of 15 por cent nickol ugaingt 85 of
capper, & white malleable und very fino alloy is produced,
oxcullontly suited for all metallurgieal manipulations,

————— e e
A rod of brickwork = 272 superfioial feot, 1§ bricks thick,
or 4,850 bricks uverage work. One yard of puving = 30 bricks
flut or 52 on edge. Thore are 884 bricks to u cuble yard, and

1,000 bricks, closely stagkod, occupy about 35 eubic foet.
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COMPRESSED AIR AS A STEEET OAR MOTOR.

M. Louls Mékaraki, of Parin, hina recently devised & novel
mode of using compressed air ax & motive power, which he
has applied to & street car now in operation in the French
onpital.  The mochanieal portion consists in four parts : the
reservoirs, the hoater, the regulator, and the propelling
Roar,

The reservoirs, A, Fig. 1, areoylindrioal receptacies, made
of plate (ron, 10inchos in dinmoter, and are porfeotly air.
Hght.  The reservolm are conneoted togother by copper
plpes, and are divided Into two series; one constitutes the
main or working portion, while the other, of one third the
capacity, constitutos the reserve. On leaving the reservoirs,
the air passos through o column of hot water, by means of

which it becomes saturated with
stoam at & high temperature,
which column is contained in the
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ordinary tramway, was less than 11 cubic feot a mile. The
working In nolseless,

The principal feature is the ease with which the car may
be handled, the operations of reversing, slackening, or in-
creasing spoed, and stopping suddenly being poerformed
with far greater ease than with s pair of horses.

At one end of the tramway must be erected some power
ful expansive condensing engines, working pumps for com-
prossing the air to n pressure of 95 to 80 atmonphoeres, and
foraing It into the tram cars while they aro standing, the
oxcoss boing stored up in fixed reservoirs. Each tram car,
after having completed ita double journey, recelves its chargo
of compressed air, while the hoat lost during the run by the
water in the heater Is restored by steam led through a flex.

Fig. 1.

[AvGusT 5, 1876.
Causes of the Increase of Nervous Discase,

Thore is a goneral bellef on the part of physicians that
norvous diseases are on the increase, and o strong suspieion
among many of them that insanity Is growing in prevalence

There is little doubt but that the immense and augmented
use of aleohol and tobaceo has much more to do with these
facts—for facts we hold them to be—than the much-talked
of pressure of modern life, competition, over-brainwork,
ote. Insanity from alcohol ix observed where this competi
ton In at & minimum, In Guinne, for instance, Dr. J, 8
Donald, in a Iate article on lunacy there (in the Journal of
Mental Beience), obsorves :-

" With regard to the etiology of Insanity in this colony,
I cannot say that I find it in any way depending on, or mod
ified by, the nature of the ell-
mate, One of the most fertile

apparatus shown in Fig. 2. The
air enters by a contral tube
through the rose, C, bubbles up
through the water (which is pre.
viously Injected into the heator

/

—

causes bn Intemperance. I have
noticed this more particularly
among Creoles und Portuguose,

S

at & temporature of 856° Fah.),
and finally accumulates in the
upper part of the receptacle,
forming a mixture with the

steam at the pressure of the re.
servoirs. Instead of allowing the
gascous mixture to enter the ey-
linders at the reservoir pressure,
which is constantly warying, it
Is caused to pass through a spe.
cial appliance called the reguln.
tor. A conical valye, o, Fig. 2, is ——ACh~
guided in its travel by therod, ¢, 4

at whose upper end is mounted

the plate, p. An airspring, that

and in many cases I have been
able to trace aleohol as the di
rect agent,

*“ Among the lower classes rum
is mostly used, and frequently in
the form of high wines, rum 40
over proof, It can easily be un.
derstood that this in time seri-
ously interferes with the bodily
health, and, acting as a poison,
eventually produces cerebral les-
lons.”

Not less certain is it that to-

bacco brings about the same re-
sult. SBome years ngo the French
government directed the atten-
tion of the Academy of Medicine
at Paris to this subject. A scien-

i8 to say, a certain quantity of
comnpressed air inclosed in =
space, A, and whose pressure is
regulated by the movement of
the piston, P, exerts upon the
plate, p, through the medium of
the movable india rubber dia-
phragm, d, an action which tends
to determine the flow or dis.
charge on lowering the valve, ¢,
and 1o masintain also a corres-
ponding pressure in the cham.
ber, B, which communicates with
the motor cylinder by the distri
buting cock, R. The valve fol.
lows antomatically the variations
of the discharge, closing com-
pletely the orifice as soon as the
latter stops. The intermissions
which result from the employ-
ment of the expansion have,
therefore, no influence.

For insuring, during the filling
of the heater, the closing of the
valve, which does not then bear
upon its seat with great pressure,
while working, the spring, s, is
employed.

Fioally, to prevent the leak-
ages which may be produced
through the packing, g, traversed
by piston, P, the said piston is
only made to act directly upon
the air spring by means of anin-
terposed cushion of water which
it causes to flow in the annular
chamber, A.. This water, which
fills the central space wherein
the piston moves when the Iatter
is at the top of its stroke, is ad-
mitted by the funnel cock, ¢. The
alr ftself is delivered into the
chamber, B, by means of the
three-way cock, v, which per-
mits, by & very simple movement,
the filling of the space, A, with
air already having a certain ten-
slon. A gage is mounted on this
cock. The piston, P, is actuated
by the pressure serew, V, which
is controlled by a wheel, and
which passes through a nut, E,
attached to the apparatus by three
fron standards.

The hand wheel is worked by
the driver, The pressure of air and steam allowed to en-
ter the cylinders is, therefore, regulated sutomatically to a
glven point, notwithstanding the variation of pressure in
the roservolirs, while, st tho same time, this pressure is va.
riable at the will of the driver, On leaviog the regulator,
the gaseous mixture enters the cylinders, whoere it acts upon
pistons connested with gear more or less like that of a lo.
comotive,

This self-propelling tram car, designed by M. Méknraki,
is, as far as the mechunical portion Is concerned, quite dif.
ferent from any other motor, On account of the use of air
saturated with steam, & high degree of expansion permits of
& long rua being made with a small quantity of air, the ex.
penditure of which, at & pressure of 25 atmospheres on an

tific statistician with an imperial
commission was empowered to
collect facts and data for a re.
port, and a commission was ap-
pointed to enquire into the influ-
ence of tobacco on the human
system. The report stated that
& large number of the diseases
of the nervous system and of the
heart, noticed in the cases of
those affected with paralysis or
insanity, were to be regarded as
the sequence of excessive indul-
gence in the use of tobacco. M.
Jolly said that “‘tobacco seems
primarily to act upon the orgsn-
ic nervous system, depressing the
faculties and influencing the nu.
trition of the body, the circula-
tion of the blood, and the num-
ber of red corpuscles in the
blood.” Attention was also called
to the bad digestion, benumbed
intelligence, and clouded memory

MEKARSKI'S DEVICE FOR USING COMPRESSED AIR FOR MOTIVE POWERS,

ible hoso. The same system may be applied to engines for
drawing ordinary cars after them.

The most important result of this invention is the possi-
bility of storing the airin enrringes at a very high pressure
(twenty-five atmospheres or higher), permitting a long jour-
ney without rechnrging the reservoirs ; nevertheless, in cor.
tain cason where it In desirablo to reduce the dead weight in
diminishing the number or size of the reservoirs, the charg.
Ing may be effected more frequently by means of supplies of
air arranged along the road at suitable distances, and at.
tached to tubes or passages fod by the compressing works,

COCKROAOIES may be driven away by putting Scotch or
other high-dried snaff round their haunts,

of those who used tobacco to ex

cess,

Dr. B. W. Richardson, of Lon
don, observes that ‘‘smoking
produces disturbance of the blood,
of the stomach, heart, and brain,
of the organs of sense, and of the
pervous filaments of the sym-
pathetic and organic nerves.”
Again, he states that *‘ tobacco
smoking arrests oxygenation of
the bLlood, and thus interferes
with the full development of the
structures of the body, especially
in the young."

For all this, it is ominous to
note that in Great Britain, from
every fresh return compiled, the
use of tobacco is fast incronsing,
even when dueallowance is made
for increase of population, Are
cent report of the Inland Revenue
Commissioners shows that, in
the year 1841, 23,006,281 1lbs.
welght was cleared in the United
Kingdom, giving 13§ oz. per head
of the population; while in the
year 1874 the weight cleared was
46,991,590 1bs., being at the rate
of 11b. 7 ozs. per head.

In the United States, France,
and Germany, the same is apparent,

In this connection, It is noteworthy that Dr. A, F. W.
Lyle states, in the Cincinnati Lancet and Observer, that sas-
safras counteracts the injurious effects of tobacco on the
nervous system. This, he adds, was first pointed out by Dr.
Thompson, of Nashville, Tenn, A few drops of oll of sas.
safran, mixed with smoking tobaceo, will, he asserts, render
it innocuous, —Medical and Surgical Roporter. '

PO
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Lixskkp Orn Vanrxisi—Boll linseed oil, 60 parts, with
litharge, 2 parts, and white vitriol, 1 part, cach finely

dered, until all water is evaporated. Then set by, 0"3;:;

up borato of manganeso, 4 parts, with some of the oil, then
add linseed oll, 3,000 parts and heat to bolling.
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THE UTILIZATION OF PETROLEUM AND NATURAL GAS
IN BLAST FURNACES.

The siderurgical value of petroleum depends greatly on
its composition, and necessarily varies therewith. Accord-
ing to an analysis made by Professor Wurtz and published
in the Moniteur Industriel Belge (from which journal we
translate and condense the following), the composition of
crude petroleum is: Carbon 84, hydrogen 14, oxygen 2—100.
Or supposing that the 2 per cent of oxygen is combined with
the hydrogen: Carbon 84, hydrogen 1375, water 2:25—100.
If the petrolenm be incompletely burned, so that the carbon
is transformed into the oxide and hydrogen into water, the
siderurgical value of the petroleum may be calculated ae

follows : 34 1bs. of carbon require 112 Ibs. of oxygen to ef-
foct the formation of carbonic oxide, and 112 1bs, of oxygen
correspond to 4,306 1bs. of atmospheric air, the latter being
considered to contain 20 per cent of oxygen. The products
of combustion will then be formel of 196 1bs. of oxide of
carbon, 126 Ibs. of water, and 631°75 1bs. of nitrogen. De-

termining the number of calories (French)disengaged by the
transformation of the carbon and hydrogen, subtracting the
latent heat of the water, we cbtain 592,507 calories as the
heat produced by 100 1bs. of petrolenm incompletely burned.
This corresponds to & temperature of combustion of 3,205°4°
Fah. By similar mode of calculation it is found that, when
the combustion of petroleum is complete, carbonic acid and
water being the results, the temperature is 1,272'6° Fah.
greater, or 4, 478°,

While the incomplete combustion of petroleam may thus
serve for the fabrication of iron, it becomes obviously de-
sirable to insure the complete combustion. The most im-
portant question to resolve then is what quantity of petro-
leum is necessary to produce a tan of iron (2,240 1bs.) This
will naturally vary according to the nature of the ore em-
ployed. In the northwestern part of Pennsylvania, the cold
blast furnaces absorb about 90 bushels of Connersville coke,
containing 3,260 1bs, of carbon, to produce a tun of iron with
magnetic oxides (or about 1°43 tuns of coke to 1 tun of iron),
The ore necessary to produce 1 tun of iron contains 853 1bs,
of oxygen, which require 640 1bs. of carbon to effect trans.
formation into carbonic oxide. With theso data the author
finds that the consumption of petroleum per tun of ironis,
for reduction, 256 1bs.; separation of the oxygen from the
metal, 230 1bs,; fusion, waste, ete., 157 1bs. Total, 652 1bs,,
or about 97°5 gallons. He also makes similar caleulations
with regard to natural gas, such as is derived from the wells
in Pennsylvania, Ohio, and elsewhere. The composition of
this gas may be considered as carbon 684°01, hydrogen 2131,
water 0°26, nitrogen 4-31, earbonic acid 10°11—100. Consi-
dering first complete combustion, developing carbonic acid,
the calorific value of gas per 100 Ibs. is fixed at 1,186.561
calories, corresponding to the temperature of 4,262° Fah.
Incomplete combustion producing carbonic oxide gives a
calorific value per 100 1bs. of gas of 773,048, or the tempe
rature of 8,2756° Fuh

It has been proposed to practically utilize petroleum in
blast furnaces by vaperizing it by means of superheated
steam and then introducing it into the combustion zone with
the blast. Thus employed, however, the hydrocarbon is but
incompletely consumed, and the temperature practically
gained is not sufficiont to insure the advantageous working
of the furnace.

To avoid this difficulty the author, Mr. Charles Plagge,
has devised a new apparatus whereby the influx of petro-
leum is divided, so that there is led into the combustion zone
only that portion necessary to meet the reduced iron and the
scorie; while the remainder of the petroloum, which roasts,
reduces, and carbonizes the metal, is conducted into the up-
per or reducing zone of the furnace. The annexed engra.
ving is a section of this device. The petroleum and the blast
necessary for roasting are led by a central tube, which
plunges into the reduction zone to a depth determined by ex-
periment. In order to protect this tube from the heat, it is
enveloped in a larger tube. There is thus formed an annu-
lar chamber for the circulation of hot and cold air, which
enters from above and leaves the outer tube by special aper-
tures, to pass into the furnace a little below the upper sur-
face of the charge, a hight at which the petroleum enters
the reducing zone. This air serves, in addition to preserv-
ing the tube, to burn all the gases and vapors, arising from
the oil, which have not been utilized by the reduction and
the fusion of the iron. The free oxygen, which enters the
furnace above the zone of reduction, oxidizes the injurious
impurities contained (sulphur, phosphorus, etc.); and the
heat produced contributes in expelling the carbonic acid and
combined water of the ore, and to heat the latter before its
entrance into the reducing zone.

The author claims that by this means more iron can be
produced daily,owing to the large quantity of ore with which
furnaces can be charged through the absence of solid fuel,
and also that the metal produced is of greater purity, owing
to the elimination of impurities, as above noted, before it
enters the reduction zone. The metul reduced at low tempe-
rature cannot be injured by deleterious matters in its pas-
sage from the zone of reduction to that of fusion, since it
encounters only neutral gases, but very slightly oxidizing or
reducing in nature, and since it is submitted to the purify-
ing action of carbonic acid, which transforms into sulphu-
rous, silicic, and phosphorous acids the small particles of sul-
phur, silicon, and phosphorus which the reduced metal may
have absorbed.

o eqtr——
A NEW COMPOUND ENGINE JACK.

‘When locomotive engines run off the track, it is a matter
of much labor and difficulty to replace them. Raising the
heavy weight vertically presents no especial obstacle, but to
move it sideways requires much more labor and mechanical
skill. Messrs. William C. Taylor and Rudolph Vampill, of
Mullins, 8. C,, have patented, June 6, 1876, through the
Scientific American Patent Agency, an ingenious improve-
ment in compound engine jacks, by means of which an en.
gine may be raised vertically, and then moved laterally to
place it upon the rails.

In the annexed engraving, A is a cast iron box, open at
the top and at one end, and in the closed end of which is
formed a screw hole to receive a screw, B. The screw, B, is
operated by means of a wrench or other lever applied to its

outer end. The forward end of the screw is swiveled to the
end of the iron block, so that the said block, C, may be
moved back and forth by turning the screw. The block, C,
or its lower part, fits into the box, B, and rests upon the
rollers, D, placed within said box, so that it may be moved
easily, even when supporting a great weight. Into the up.
per side of the block, C, noar its ends, are attached two posts,
E, the upper parts of which are porforated longitudinally
with screw holes, into which enter scrows, F, which are
turned by a wrench, To the upper ends of these are swiy-
elled cross heads, G, having half-round notehes formed in
their upper sides. Soeveral posts, E, of different lengths are
provided to avold the necessity of blocking up the jack.

In using the device, it is placed beneath and parallel with
the drive axle of the engine; and the scrows, F, are turned
up until the heads, G, come in contact with the drive axle
and raise it enough to lot the wheels pass over the ralls
The screw, B, Is then turned, moving the engine laterally,
until the whoeels are over the ralls, The serews, F, are |l|(:||
turned down, lowering the sald wheels upon the ralls.

. —
The Washington Monumeoent,

There is & probability that the unsightly pile of stone
called the Washington monument, in the national capital,
will soon be pushed forward to complotion. It s now 174
feet high. The amount required to carry it up to 485 feet
and surround it with a terrace 25 feet high and 200 feet in
diameter, is estimated at $300,000. This sum there is an sf-
fort on foot to raise by public subseription, mainly through
churches; but the patriotism of the people so far seems not
to have resulted in very liberal donations, The Senate, how-

ever, has recently passed a bill declaring that Congress
should assume the finishing of the work; and it will, there-
fore, if an appropriation be made, be paid for out of the

——————————————————
national treasury instead of from ths pockets of privata
citizens,

BARTLETT'S 0ZONE MACHINE.

The novel feature of this invention consists in the con-
struction of the parts by which ozone is generated in sepa-
rate tubes, and then purified as it passes from the machine
into the atmosphere through the chemically prepared stuffs
and wire walls. A is a hollow glass vessel having its in-
ner sides formed into a series of half tubes, @ a, and with
sockets, b, in the center of each in the bottom. B isan in
ner cylinder, also of glass, having corresponding semicircu-
Iar cavities, ¢ ¢, formed on the outside, which, when the
plunger is in position (inside the outer vessel, A), will form,
in conjunction with the other parts, ¢ a,a series of tubes
around the interior of the vessel. This vessel, A, comprises
the generating chamber, The plunger, B, is made hollow

\ 36

with a closed bottom, and will be raised or lowered by a
cord. The bottoms of the tubes, a a, receive phosphorus
sticks, which stand up about two thirds of the length of each
tube. The sticks are made flat and thin, being from one
eighth to one quarter of an inch in thickness, and one inch
in width, according to the size of the machine, and the up
per part or combustion point is flattened or sharpened, thus
giving the best oxidizing point. The object of raising and
loworing the inner cylinder, B, is to regulate the hight of
water around the phosphorus sticks, and thus graduate the
combustion. By this simple arrangement any length of
stick desired may be exposed for quick or slow combustion;
and the machine may be left for days to run itself, the only
attention required being to graduate the water by raising or
lowering the plunger, Above the generating chamber is ar-
ranged an ozone chamber, C, the walls belng formed of two
thicknesses of wire cloth, the inner one being of much finer
wire than the outer one. Between the two, and surrounding
the entire chamber, C, is a porous fabric, which is first
troated with an alkall, so that the fumes rising from the ox.
idizing phosphorus will be caught therein, and the acids and
othor impurities retained or neutralized by the chemicals
having an affinity therefor. An expansion chamber, D, is sot
above the ozone chamber, C, to recelve the surplus products
of oxidation and allow them time to become separated from
the ozone.

The apparatus is the invention of Mr. F. W. Bartlett, of
Buffalo, N. Y., and was patented Fobruary 15, 1876,
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et j&%m ‘Words About Loousts,
rditor of the Seientific Amerioan :
numbors of your journal 1 notico several short ar-
the Rocky Mountain looust,eapecially a note from J.
woody, of Lol a, Mo,, taking excoptions to some
Al opinions of Professor Riley on the
ubject, and a brief roply from Profossor Riley to Mr. Dun-
woody. Frequently two men will take difforent sides of n
question; and, to sustain thoir opinions, each will quote
facts which appear to conflict, and yot tho statements of
Loth may becorreet. I am convinced, from my own experi-
ence, that such is the case here. 1 have known one in.
stance, very similar to the one mentioned by Mr. Dunwoody,
where the locusts were hatohied after the eggs had been cov.
ered for weeks with water, In the spring of 1868, vast
quantitios of locnsts wore hatohoed in the counties along the
Missonri river, botween Nebraska City and St. Joseph, Mo,
TIn the following June or July, I saw myriads of locusts that
hiad not been hatched a week, on an island in the Missouri
river, just above Brownville, Neb., where the ground had
been submerged by the river during the greater part of the
spring. This was several weeks after the grasshoppers on
the main Iand on both sides of the river had arrived at full
growth and had flown away,
It is a prevalent opinion, among farmers who have tried
the experiment, that plowing the ground where the eggs are
-deposited does not destroy them.  But in some instances it
does. I noticed, in the spring of 1868, one field that was
plowed early, and that contained tuns of grasshopper oggs,
many of which were exposed to the sarface. They did not
got hatched, but gradually changed color and patrified, till
the field smelt like a dried-up pond, Why they perished,
whether from repeated freezing and thawing or from the
heavy rains that washed the cement from the eggs in their
new and exposed position, or from the bright sun shining on
them, | eannot say. Bat I did not see any young grasshop-
pers during the entire sesson on that field.
Lawrence, Kan.

J. R. FisgER,

e

Welzht on and in the Earth,
To the Editor of the Seientific American:

I supposed the ‘“body in a hollow sphere doctrine” had
been repudiated, but I find it endorsed by Professor Young
in a recent lecture. There can be no doubt as to the falsity
of this theorem. Olmstead embodied it in a proposition in
his philosophy; and singularly enough, further on he said :
** A body lowered toward the center of the earth wonld lose
in weight in proportion to its distance downward,” The

A

hostility between these propositions is unmistakable. A
body upon the surface of the earth weighs, say, 24 Ibs,; if
lowered half way to the center, it passes, according to this
queer theorem, seven eighths of the mass, and weighs then
but 3 Ibw.; but, according to the second proposition, it weighs
12 1bs., baving lost 12 1bs. If this latter proposition be true,
and there can be much evidence produced in its support, the
former at onee falls to the ground. In truth, a body would
as eagoerly fall to the center from any point within a hollow
sphere ax if the sphere were solid.

A body on the surface, at A, would be attracted by the
whole mass toward C ; but if lowered to P, the mass above
the plane, B D, would attract it toward A, and neatralize the
downward attraction of a corresponding inverted volume of
matter, B D C, Then it is the lentlcular mass, A B C D, that
hax been rendersd nonteal in its effect apon the body, at P,
instend of the shell, T, as orroncously set forth by this ab.
surd theorem ; and the welght of a body, or vibrations of a
pendulam, at P, would be due to the amount of matter in,
and distanes of, the eup shape frugment of earth from which
the neutralized mass may be sappossd to have been taken,
Ware the body lowerad to 4, It wonld be attracted toward C
only by the thin and distant shell, E ¥ (4 0, the yest of the
mass being neutral - which shell wonld disappear as the hods
reached €. There is much to disprove this theorem, it be
ing little lows than a philesophical monstrosity, Theoreti
cally, every solid body would balance in any position If sus
p"nlll‘d from its conter point of gravity. Gulded by the theo
rem In question, we should expoct a hollow sphere to so
balance, If suspended from any possible point within the
void, E. B. Wirrsone,

Scientific dmerican,

Production of SIIworms® Eges In Xaly,
Groat attontion I being paid in Italy, as stated by Consul
Colnaghl in his raport upon the yleld of cocoons in 1874, to
the restoration of the native breeds of silkworms, and appar-
ently with every hope of success. Government stations for
miorogcopio examination are established in various provinces,
and private Individuals are not behindhand in exporimental
studies, which, in some cases, have assumed an important
industrinl aspect. At Albiate,in the province of Milan,there
exists the Important Cascina Pasteur for the production of
silkworms' eggs, founded about 1868.60, and conducted by
M. Guido Susanl, The Cascina Pasteur hns been continually
increasing its production of grain under cellular selection,
and in 1874 furnished 18,000 ounces (of 25 grammes onch) of
eggs, a quantity that could be greatly increased on the re.
ceipt of early commissions.
Microscopie examination of the moths, and not of the
eggs, is the foundation of the system of selection. While,
however, this examination is a certain safeguard against the
corpusenlar disease, or, as it is unsually termod in Italy, {2
petrina, it Is of noavail against other sicknesses. Here the
remedy is found In aseries of physiological selections, cost-
ing both time and money, and requiring more than two years
to be certain of effect. M. Susani has obtained equally good
results with regencrated Italian breeds as with the green and
white Japanese, which he has reproduced for the last seven
years without requiring to renew the stock from Japan, In
Lombardy these Japanese reproductions are preferred, and
are the only ones generally used, They have given of late
better results than the Japanese cards, which are found
every year to be more and more infected with disease, In
Central Italy the yellow Italian breeds are more usually cul-
tivated. These,when ill attended and if the season is unfav-
orable, sufler from flaceidezza, and this is why the Lombard
peasants prefer the cellular selections of the more hardy
green Japanese race.  Among the Italian bresds M. Susani
profers the old brianzela and the biona, which he has regen.
erated, for hill eultivation, or at least for dry localities, and
where sufficient eare is tuken; for the lowlands he profers o
commoner quality.
On o smaller seale than M. Susani’s, but very complete in
its arrangements, is an establishment in the immediate
neighborhood of the small town of Arezzo (Tascany) over-
looking the Val Tiberina, and founded by Count Polidori
and Co., three years ago, also for the special purpose of
producing silkworms” eggs for sale. M. Colnaghi mentions
that he recently had an opportunity of visiting this estab.
lishment. A convenient two-storied building has been
erocted ina garden in which a plantation of young mulberry
trees is growing. The rooms in which the silkworms are
reared are light, airy, and well ventilated; the open fire-
places are of brick ; and by a simple system of tubes com-
municating with the outer air, n constant supply of fresh
air, warmed in its passage through the stoves, is brought
into the rooms, the foul air being carried away by means of
ventilators. Light wooden frames are raised in each room,
leaving sufficient space for the attendants to walk round
them. On the frames trays are Inid in rows,each tray meas-
uring 30 inches ; the hight between the rows of trays is 18
inches. To rear 1 oz of eggs 72 trays are required—a su-
perficial area of 000 square feet—and they may be placed in
a small space if it is well aired. The bottoms of the trays
are of string, over which a plece of white ganze is laid to
support the worms. Twenty-six microscopes are in use to
examine the moths, A power of 580 diameters is considered
the most suitable, Sixty women are in constant employment,
varring according to the season, in examining the moths
and rearing the worms.
The system of microscopic selection used in Italy is that
of Pasteur, modified slightly by the experiments of Cornalia
and Cantoni. The moths (male and female), themselves
carefully selected, are placed in o smull ganze bag, where
they conple—the female depositing hor eggs—and die, After
death they are taken ont of the bag, the wings carefully
stripped off, the bodies pounded, with a little wator, in a
small porealain or glass mortar, 1f on examination under a
microscope no sign of corpusculos are found, the eggs are
considered healthy, The examination of the eggs them-
selves is not roquired, boing superfluous if the moths are
healthy, and useloss when they are not, as the germs of the
disease may be contained undeveloped in an apparently
sonnd egg. The healthy eggs are suspended in the little
bags in a cool and airy place. For the due hatching of the
worms in the following spring, it appears to be absolutely
necessary for the eggs during the winter to be exposed to
the influence of frost, or at the least 1o & certain degree of
cold.

Count Polidori and Co. rear worms enough to produce
3,000 oza, (of 28 grammes each) of grain, for which about
270,000 couple of moths have to be examined under the mi.
eroscope.  The hreod of the worms st present obtaining the
preference at the Anghiarl establishment s the French
Roussillon, whioh produces n small but compact and woll
made cocoon, contracted in the middle, yellow in color, with
a slight roseate hue, The sllk Is elastic and lucid, The
cocoon resemblos that of the well known brianza broed, of
which it is probably a descendant. The yellow Tuscan
breed, although it has been preserved in the province
throaghout the the silkwaorm disoase, ix said to be weakly ;
the cocoons do not spin well, The Noyl breed ("ll"l‘ cOeoon )
yields & beautiful silk, A race of worms from Sardinis,
with a roseate cocoon, was of good promise, as also a Frenoh
breed from the Var, of striped worms, and producing s nan.
kin-colored eocoon

With referonce to the product of the varlous hrosds, on an

Rochester, N. Y

average | os, Japancse gratn yields from 35 to 45 1bs of

[AvucusT 5, 1876.
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groon cocoonn ; 1 oz, of Japnuese grain, reproduced in Italy,
yiolds from 85 to 95 1bs. green cocoons ; 1 oz, of Italian green
yiolds nbout 130 1bs, yellow cocoonn; 1 oz Fronch atriped
broed (Var) yields about 78 Ibs, nankin eocoons ; and 1 oz,
of Roussillon yielded last year 175 to 190 Ihs, yellow (roseats
tintod) cocoons ; but this was a maximum, and eannot by
taken as the average.

—— —.a  ——
Eloctric Conductivity of Cnrbon,

“The following simple method of exhibiting the condnet-
Ing power of earbon was brought to my notice by my friend
Mr. W. J. Ward, of the metallurgical Inboratory of the
Royal School of Mines, as having been shown to him soveral
yoars since by Dr. von Kobell, of Munich. As I have not
found any acconnt of it publighed, I have ventured to bring
it before this society.

“ A fragment of the substance to be tested, whether char.
conl, coke, anthracite, or other form of carbon, is held be
tween the jaws of a pair of tongs formed by bending a strip
of zine into a horseshoe form, and immersed in a solution of
cupric sulphate. If the carbon is a non-conductor, the cop-
per salt is decomposed, and deposit of copper only takes
place on the immersed surface of the zine; but when it pos-
sesses a high degree of conductivity, a zine carbon couple is
formed, and deposit of copper takes place on the surface of
the carbon as in ordinary electrotyping.

“Of the different forms of carbon experimented upon, the
most rapid results have been obtained with some American
anthracites, and coals that have been subjected to the action
of intruded igneous rocks. The most remarkable of these
is an anthracite from Pern, which contains a large amount
of sulphur in organic combination, and is found in a nearly
vertical position, interstratified in quartzite, in the high
platenn of the Andes, about 13,000 feet above the sea level,
near Truxillo. It is probably of secondary age, the meta-
morphism having taken placoat the time of the great trachylic
outbursts which form the gold and silver bearing rocks of
the adjacent mining distriet. This is coppered by immer-
gion nlmost as readily as graphite, The anthracite of Penn-
sylvania possesses the same property, but not in quite such
high degree. The heathen coal of South Staffordshire, when
altered by the intrusion of the white rock trap, is more
slowly coppered ; but this is probably due to the resistance
interposed by the numerous lamine of calcite filling the
fractures in the mass of the coal, which renders the con-
ductivity less perfect. A specimen of coal from Bengal,
altered in the same manner by intrusion of igneous rocks,
behayves much in the same way as coke, being coppered
directly. This is rather remarkable, as this coal is a very
impure one, and contains such a large quantity of water,
very intimately combined, probably as a hydrated silicate
interspersed through the mass, as to decrepitate explosively
when suddenly heated.

“The ordinary Welsh anthracite does not appear to be a
conductor by this method ; but after having been heated to
a full red leat, it conducts electricity freely. The lowest
temporature at which this change takes place appears to be
somewhere botween the melting points of zine (806° Fal,)
and silver (1832° Fah.), as fragments of anthracite packed in
a thin clay erucible and plunged into molten zine were not
found to be nltered, but were changed when heated in a bath
of melted silver. These limits, although considerably wide
apart, are interseting as giving a possible clue to the tetpe.
rature at which anthracite metamorphism of coals has been
effected in different districts. Mr. W. C. Roberts has re
contly shown that the alloys of silver and copper have very
definite melting points ; it will be possible, therefore, to de-
termine more nearly the lowest temperature necessary to
produce the change,

“In the South Wales anthracite district, it is well known
that no great amount of disturbance has taken place in the
position of the coal searns, while in North Ameriea and
Peru the change has been accompanied with much more
violent netion, as evidenced by the greater disturbance of
the rooks ; and probably a correspondingly higher degree of 3
hoat was developed in the mass. The evidence afforded by
the conls that have been actually altered by intraded rocks,
and must hnve boen highly heated, appears to bear out this
view, On the other hand, long continued exposure to a
lower temperature might possibly produce the same effect,
and further experiments upon this point would be desira-
ble."—H. Bawerman, F. G. 8.

————t e
Paper Car Wheols.

The American Paper Car Wheel Company, of Hudson,
N. Y., has specimens of 80, 38, and 42 inches wheels of its
manafscture. These wheels have steel tires mado with an
inside flange and a east iron hub. On each side of the hub
and tire, wrought iron or steel plates 816 inch thick are
bolted, aud the space botween the plates is filled .
prossed, or rather condensed, paper,  This
of steaw bonrds § inch thick, pasted togother
mwade of rye flour., and fiest made into sections abo;
thick. These are subjoct 1o u pressure of Ml
about five hours, and are then dried with hot
goctlons are then pasted togother In the same
got the roquisite thicknoss, about 8 M)l
pressod and driod.  Thay thus form a
off and the tire forced on with s pressure
The plates ure then bolted to the insi
wheel with § inch bolts. An old wheel |
of the first paper car wheels ever mads,
Pallman car 312,000 milos without
One of the wheels ls shown with
papor disk cat away, 8o as |
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weison mew),u ﬂs’h indigenous to the rivers of France,
s nwuad‘lkrgaly for the manufacture of artificial pearls,
‘The solution or guanine is a mucus which Tubricates the
scales of the fish, It congulates by heat to a thick, white
“dep d is obtained by carefully seraping the fish over
n )mlow tub containing fresh water,  Care is taken not to
‘seale the back or dorsal part, as these scales are yellow,
w'hﬂ' lie white scales possess the value.  The material is
rec ‘on a horsehair gieve. The first water, mixed with
a little blood, is thrown away. The scales are then washed
and pressed, when the mucus or essence (guanine) sinks to
‘the bottom of the tub and appears as a very brilliant blue-
wime olly mass. It takes 40,000 fish to furnish two pounds

nmmonin. uid 1n this condition send it to Paris, If a drop
of tho essence bo takenup by a straw and let fall upon
water, it floats, giving forth the most brilliant colors. Mere
glass bulbs, in shape of pearls, lined with this substance,
imitate the real gems with remarkable closgeness,

—— —————,ttr——

PRACTICAL MECHANISM,
NY JOSHUA ROSE,

Srcoxn Serres—Number VIII,

PATTERN MAKING.

Fig. 50 ropresents a side and face view of a very useful
chnek, snitable for holding core boxes while boring them.
1 1s shown attached to one of the metal plates that fit the
mandrel of the Inthe, and is usually made of hard wood;
but for o large sized one, say 15 ormore inches in diameter,

the disk portion, A, may be made of pine woold. The two
sides, B B, are firmly fixed to the disk, their inner edges be-
ing planed at an acute angle to it. The work is held by
driving the wedges, C C, and may be truly chucked by them
in a comparatively short space of time.

Another very useful chuck is shown in Fig. 57, and it will

answer the same purposes as that shown in Fig. 56. It is,
however, made entirely of metal somoewhat similar to a ma.
chinist'sdog chuck, but much lighter. Pieces of wood mny
be screwed on the jaws at A A, and bored to the curvature
of any round piece of wood, an advantage which the chuck
shown in Fig. 56 does not possess. Or the jaws may be
turned round in their places, so that the faces, A A, will
stand outwards, and the wooden pieces scrowed thereon may
be made to fit & hole. This chuck will be found to save much
time over the plan of serewing work to the common face
plate. V pieces of wood may be fixed to the juws, and o
piece of work in the rongh held by them during the process
of facing, boring, and turning the projecting part, The work
can then be reversed in the chuck, and similar operations
performed on the opposite end ; and the work can be takon
from the lathe and tried as to either fit or conformation, and,
if necessary, restored in a moment to its original position in
the chuck, so as to run quite true ; but at the same time, for
first class work, it is better not to use the Vs on finished sur
faces. For holding bits and small work, neat little chucks
muy be purchased at the hardware stores, and they act simi

larly to the nipping arrangements applied to boring braces
These chucks can be supplied to either screw on the latho
mandrel ; and they will, with a taper shank, fit into the ta

per hole provided to fit the holes which receive the lathe
centers. It is well to have one

use one of them in place of the s

of each, 80 ns to be able to
till lathe center, to operate
apon work already chucked on the face plate of the Iathe,
A simple and very useful chuck still remains to be do
gribed,

being what is known as the cement chuck, which s

Scientific g}mmuu.

85

——————

made as follows: A disk of hard wmd ln ncrﬁwml to n metal

plate, where it should remain permanently ; but if the face
plate cannot be spared, bore a slightly taper hole through
the disk, o little smaller than the diameter of the screw of
the lathe mandrel, and partly through the disk. Then screw
the disk on the mandrel, working the disk backwards and
forwards to form n thread in the bore of the disk, and then
turn and faco it perfectly true, Then bore a small hole in
its centor, and drive in a plece of soft steol wire, leaving o
short length projecting from the face and turn it to a point,
a8 shown in Fig. 68,

The object of this chuck is to
drive thin delieate work, which
it would be difficult to screw or
clamp by adhesion, and this is
necomplished as follows : We first
prepare o wax composed of 8 parts
of resin to 1 of the best beeswax,
melted together, nnd we stir them
wall together, and run the mix-
ture into tubes of puper or other
suitable moldy, To chuck the
work, we takoe a stick of the wax,
and press its end against the face
of the chuck while the lathe is
running, and then place the cen-
ter of the pilece of work on the
steel point, applying sufficient
pressure to cause the steel point
to force its way into the work.
Just before the work touches the
waxed surface, we throw the lathe
belt on to the loose pulley;and the momentum of the lathe,
combined with a moderately heavy pressure, will generate,
by friction, sufficient heat to melt the wax and cause the
work to adhere to the chuck. The work may be detached,
when necessary, by inserting behind it a thin wedge or blade.

TURNING TOOLS.

The turning work necessary in making patterns is usu-
ally done by hand; although on small and plain work, : uch
as simple boring and facing, slide rest tools may be used to
advantage, inasmuch as they will operate quicker than hand
tools. Since, however, pattern lathes are not usually pro-
vided with slide rests, we shall confine our remarks to hand
tools. For ronghing out, the turning gouge, shown in Fig.
59, is used. In grinding this gouge, it is necessary to lower
the back hand when grinding at
and towards the ountside corners, so
that the cutting edges may be
formed, by the junction of two
faces, at as acute an angle as those
forming the cutting edge in the
center of the width of the tool.

Itis always the custom to re-
duce the work in the lathe to near-
ly the required form by this tool,
the finishing tools being (with one
excoption) simply scraping tools,
and not, properly speaking, cut-
ting tools ; hence it is evident-
ly inadvisable to leave much for

Fig.60.

thom to take off
in Fig. 60

The manner of holding the gougoe s shown
One hand grasps the handle near the end, while
tho other grasps the gouge near the cutting polnt, that is to
sny, s near as the hand rest will permit, It s sometimos,
however, necossary to slightly vary the manner of holding
by pussing the forefinger of one hand sround the hand rest
while the gouge Is confined between the thumb and fore
finger, thus gripping the gouge end to the rest. This is ad
visablo when turning a pieco of work that is not completely
round, as, for Instance, tipping off the teoth of a gear whoee
in which ease gripping the gouge to the hand rest will stea.
dy it and prevent it from digging into the work, The gouge
in shown, in Fig, 60, to be cutting from left to right; it will,

however, cut equally well if used from right to loft, in whioh |

case the position of the hands must be roversed, the left
hand gripping the gouge near the catting edge. In slther

oo, however, the gouge is not held horizontally lovel, but

lu tilted to one side, thc lower side being the entting one,
otherwise the tool would rip into the work.

Fig. 61 shows the section of the tool and the tilt of the
tool when cutting from right to left ; while that of the tool,
A, shows tilt when cutting from left to right. The reasons
for this are ax follows : The face of the gouge, on its hollow
side and near the cutting edge, receives the strain which is
necessary to earl the shaving, that ix to say, which is neces-
sary to force it out of the straight line, But if we were to
place the gouge in the position shown in Fig. 61, at C, the
whole of this strain wonld be placed upon the gouge, tend-

I%I.
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ing to force it forward and into the cut, as denoted by the di
rection of the arrow ;and a8 a consequence, the gouge wonld
run forward and dig into the work, in spite of all endeavors
to prevent it. When, however, the gouge is held in the po-
sitions relative to its line of travel to its cut, shown in Fig.
61, at A and B, there is but little tendency for it to run for-
ward, and it can be fed casily to its cut. In addition to its
use as a roughing tool, the gouge makes a very efficient fin.
ishing tool for hollows, though it is not often employed as
such by patternmakers. In this case, however, great care
must be taken in controlling iis pesition to the work, as

shown in Fig. 61.
— e ——_—,vtrr—
Trial of a Weeding Machine.

A trial of a weed eradicator, manufactured by Messrs,
Ord and Madison, Darlington, Eng., lately took place under
the auspices of the Highland Agricultural Society. The ob
ject of the machine is to remove the weeds which grow
among corn crops. A drum, about 24 incles in diameter, is
placed between two carrying wheels. Three sets of pro
jecting teeth or iron combs run horizontally along the drum.
This, when the machine is in operation, revolves by the ac-
tion of the gearing, the combs at the same time working in
and out of the slits, and over and along the top of the crop.
Supposing the ground to be soft, the teeth catch the weeds
and pull them fairly out of the soil ; but should the soil be
hard, as was the case at the trial, and thus have a firm grip
of the roots of the weeds, the combs tear off the heads, so
that they are prevented from seeding, leaving the stem in
the soil. As the drum revolves and the teeth are drawn in
towards the center, the weeds or their heads come in contact
with the circamference of the drum, and not being pulled in
at the slits,are allowed to drop to the ground. The teeth ex-
ert little or no action upon the crops, passing between the
teeth.

—_—— e ——— -
Remedy for Obesity.

According to Dr. Philbert, the waters of Brides in
Savoy, which are very similar to those of Carlsbad, are very
useful in the treatment of obesity. The purgative saits
contained in these waters are sulphate of soda, chloride of
sodinm, chloride of magnesinm, sulphate of magnesia, and
sulphate of lime, To increase the effect, from 135 to 80
grains of sulphate of soda are added to each glass of miner
al water. The quantity taken daily is § quart, divided into
three doses, and the purgative effect is produced in two or
three days. The course may last from four to six weeks.
As an adjuvant to the waters, a vapor bath may be taken
every day or every second day. Farinaceous and saccharine
articles of food are not allowed, and brandy, liqueurs, and
coffee are interdicted ; but the quantity of food is not lim-
ited, and a moderate amount of wine may be taken without
harm. Muscular exercise is considered indispensable, and
the mountains in the vicinity of Brides afford every facility
for walking, where, in addition, this treatment may be fol
lowed by the grape cure,

ore—
A College of Cookery,

Atlast a practical step has been taken towands emancipa-
ting the people from the evils of bad cookery, Wa know of
no department in domestic economy which s 5o sadly in need
of reform, especially in the United States. Mr. William
Emerson Baker, of the sewing machine firm of Grover &
Baker, has given to the Governor of Massachusetts and to
four other trustees a farm of 50 acres and §30,000, to form
ncollege of cookery, Cookery is to bo taught as an art—
which it certainly Is—and the puplils are to be instructed in
the selentifie principles which underlio wholesome cookery.
The horrible ples, fried meats, hot brend, and other dyspep-
sin-generating compounds, together with the inexplicable
concoctions produced by the verdant Milesian handmaid, let
us hope, are doomed to disappear; and instead, our kitchens
are to be tenanted in futare by calinary artists able to pre-
pare, palatably and healthfully, the vast variety of food
this country affords,

4 & -
Farmiog in Calltornia,

Some ldea to what vast extent farming is carried on In

1, | Californis, and some other Western States, may be formed

from the following itom in one of our exchanges: * Plowing
in unbroken furrows six miles long can be seen in  Fargo,
California,  The teams start in the morning and wake one
trip ncross an on‘ire township and back befors dinner, and
the same in the afternoon, making 24 miles’ travel overy

day.” It would seem that the steam plow ought to find &
placo in such & region,




IMPROVED ADDING PENOIL,

In onr issuo of Octobor 31, 1875, we published an illustra.
tion and desoription of a then rocently patented adding poneil,
the device of Mossrs. Smith & Potts, of Verdi, Novada. Our
readers may remember that not long afterwards we printed
& paragraph containing a request from the above named in.
ventors that the public would withhold further letters, s
#0 groat was the interest excited by the very ingenious lit.
tle device that the proprictors found themselvos entirely
uanble 1o attend to the innumerable requests for further in.
formation and orders which poured in upon thom, Nearly
5,000 pencils, we are told, have boen sold, and the sale may
ba traced to that publioation—a significant evidenco not only
of the valuo of the device but of the advantages of the Scr,
ENTIFIC AMERICAN a8 & means of placing an invention be.
fore the people,

Vary recontly the inventors have hit upon & plan of sim-
plifying the device, which practically amounts to a remodel-
ing of the entire mechanism. This we illustrate herewith.
By referring to the article relative to the earlier invention,
the general capabil ties will be found in detall  The device
in brief is & miniature calculating machine, which does its
work with unfailing acouracy and without requiring any
thought on the part of the operator other than that inyolved
in turning a disk to make coincidence between n figure and
a lotter, In shape the apparatus resembles a pencil, and its
full size is shown in our engraving. It consists of a cylin-
drical case, closad above, and to the lower end of which is
attached a circular flange, the upper side of which is num.
bered. Inside the hollow eylinder or case is a solid spirally
grooved cylinder, and this carries at its lower end a milled
disk which extends outside the flange, and is marked by a
series of lettors. The lower extremity of the pencil is merely
used for pointing. The disposition of flange and disk will
be more clearly understood from Fig. 2. In the groove of

Scientific American,

bo used after very little practice. Interruption during the
computation is no annoyanocs; and indeed the motion may
proceed almost mechanieally while the operator is engaged
In conversation ; or he may stop work in the middle of a
column attend to other matters, and resume it after any pe.
riod of time,

Patented through the Sciontific American Patent Agoncy,
April 4, 1870. Patents on improvements pending. The price
of the pencil is 5, mailed freo. For farther information
address the Adding Pencll Company, 8t Lonis, Mo.

———————
FICHT'S IMPROVED LIFTING MACHINE,
Wae illustrate herewith a new lifting apparatus well suited
for pulling stamps, raising buildings, or similar heavy work.
Tho powaer is applied to great advantage, and after the weight
I raised it can be moved anyvhere by the machine.
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A is the lifting bar which is toothed on opposite sides and

[AvcusT 5, 1876.

against the upper portions of the horse’s mouth. The move
ment of the head is free and easy, and there is no tendency
to protrude the animal's nose, as in often the case whon the
check rein is drawn too tightly ; and the check rein loops,
being variable in length, can he adjusted to direct the pull
of the check rein in any desired manner, and hence hold the
hend in the proper position.

The bit, a, is of the usual character. The side straps, b,
head strap, ¢, front strap, d, and throat latch, A, are of the
usual character, and the reing, ¢, are attached to the rings at
the end of the bit. The check rein, 7, is made adjustable
in length in the usual manner; but the ends thereof, instead
of being attached to the bit rings, are connected at or near
the rosotte, g, of the headstall, and at £ are loops passing
from the bit and around the check rein, so that said check
roin may slide through these loops. These loops are, by pre.
ferenco, made as straps that are adjustable in length, and
hence the place of intersection of the loops, &, with the
rein, f, may be more or less forward or backward, and at
any point the horse's head is free to swing up or down, but
it is provented from moving forwnrd ; thereby the animal’s
head is positioned so as to curve the neck gracefully and pro.
vent him projecting his nose too far forward. The invention
wns patented February 8, 1876,
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GAS WORKS ON THE KITCHEN RANGE.

Here Is a device whereby any one may manufacture gas
for his honse with no more trouble than is taken in setting
a clothes boiler on the range or cooking stove. Mr. John §,
Thomas, of Maryville, Tenn., has patented the invention
(June 13, 1876), through the Sclentific American Patent
Agency. It consists of a hollow cylindrical retort, A, Fig.
1, made of iron, with an iron cap, €, ground to fit the top.
Over this cap there passes a strong iron ball, E. through
which there passes a perpendicular sorew pressing on the
top of the cap, thus holding it firmly to its place. In this
retort is to be placed fine or small broken bituminous coal.
The retort is made to fit the hole of a stove, or it may ba

Feg. 7.

—

disposed between guide ribs, which keep it in gear with a
couple of toothed wheels, B. These wheels are arranged on
shafts journaled in the top of the supporting frame, which !
shafts are provided with ratchet and pawl-holding mechan- !
ism, and also cranks or levers (one of which is shown at F)
for turning them. The frame is composed of two parts made
of sills, posts, and beams, each mounted on trucks and de.-

-
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the solid cylinder, which is numbered, is nn index or travel.
er which projects through the longitudinal slot of the outer
case,

Supposing the varioas parts to be disposed as in Fig. 1,
the method of manipulation is as follows: The index, by
rotating the foner cylinder, may be caused to travel up or
down the slot; as shown, it stands at 80. To add, for exam.
ple, 5, that number Is first sought on the flange, and coin
ciding with it on the disk appears the letter, F. The disk
is then tarmned by the thumb and finger until said letter F is

tachably connected by cross beams, C, which are fastened
by pins, so that the end parts of the frame may be separa.
ted to adjust the machine around a stump or other object to
be raised. The lower end of thelifting bar has a guide rod,
D, through it, and extending to guides, E, to prevent the
bar from being drawn sidewise by the load. The latter is
attached to the bar by the chains, as shown. The top of
the lifting bar is adapted for placing underncath any load
to be elevated. The manipulation simply consists in rota-
ting the cranks, when the lifting bar is caused to rise.
Patented through the Scientific American Patent Agency,
June 18, 1876. For further information address the inven.
tor, August Ficht, Bella Sylva, Wyoming county, Pa.
IMPROVED CHECK REIN,

Mr. W, U, Belover, of Rahway, N, J,, has invented an im.

proved check rein, which is connected at its ends to the up

brought to coinclde with the zero mark. This, of course,
at the same time rotates the solid inner cylinder so that a
distance measured on the groove between the parts marked
20 and 35 travels beneath the index. The latter, therefore,
sacends in the slot, and, when the movement Is finished, re
mains pointing at 85.

To add another number, the next in a long column, for in

stance, the letter which happens to corresponds thereto is as |
before carried around to zero, and this is continued until the |

eolumn is finished, whon the sum Is shown by the index
The advantage of the present over the older device inthat
thespring, rack, and cog wheel mechanism Is abolished, ron
dering the pencil much cheaper, less complicated, and more
retinble. It can be used about ns fast as & good accountant
can cast up & column of figures mentally; but time is saved
from the fsct that the first footing is always correct, and
hence no second or check process is nesded. The pencil can

!

por part of the headutall, and passes through bit loops that
nro made of adjustable straps connected with the rings of
the bit. By this construction the bit is not drawn foreibly

used in a furnace made for the purpose. From the retort
and noar the cap is a pipe, F, extending a short distance in-
tersecting with a perpendicnlar pipe, G. At the interseotion
of thess two pipes tho gas and tar separate, the tar falling
below into the tube, which descends below the bottom of
the retort, on the outside of the stove, then crooks npward
at H, and goes into the stove, fire, or furnace (the accumu-
Intion of gas and tar forcing it into the fire, and helping to
creato the heat necessary to manufacture the gas), or may be
conducted elsewhere if desired.
The upper part of the pipe, from the intersection above
mentioned, conveys the gas any distance that may bx de-
sired to a tin purifier, 1, Fig. 2, whicl Is packed alternately
between sheets of porforated tin, J, made fast by catches to
pleces fastened within, with lime and sawdust, or any ma-
terial that will purify the gas. At the end from which the
gas escapes thero in spplied a band, L, flaring from the body
of the purifier, thus making & channel in whiclh water is to
be kept, and a 1id, covering the main part of the purifier ex-
tending down into the water, prevents the escape of gas.
From this purifier extends another pipe running into an or-
dinary gas reservoir, or it may be direct 10 a gas burner,
With this apparatus overy family can manufacture their
own gas, with which they can light their bulldings, at the
stove on which they cook thelr meals, in the fire or heater
by which they warm themselves, or in the furnace made for
the purpose, without any expense except for the apparatus
with which it is munufactured, not even losing the heat with
which it is made, but rather, on the contrary, utilizing it.
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SOME WELL KNOWN BRITISH MOTHS,

Our engraving shows three specimens of moths, which ro.
semble each other somewhat in the marking and color of
the wings, but differ in size. The large one in the conter Iy
the privet hawk moth (sphinz Ligustri) which is nearly as
common as the eyed hawk moth; its wings are brown,
streaked or rather clouded with darker shades of brown, the
hind are of a pinky color, with three black bands acrous
them ; the body is marked with brown and black in the cen-
ter, and the sides marked with pink and black. The cator-
pillar is green, with soven pink stripes down the sides; the
horn is black and green ; it feeds on the privet or lilac hushos,
The chrysalis is brown, and has & beak in front, The privet
hawk moth appears about midsummer, and frequents woods

and lanes. Sugaring is a good way to obtain this moth,
At the lower part of the picture on the left hand is seen

the bedstraw hawk moth (deiliphila Galis),

Scientific dmevican,

$40,000 por month, The present owners of the mine bought
it, whon partially developed, for §$17,000. It cannot now be
purchased at any price within reason.— Miner's Journal.
et O ——————————
Brussels Intornational Kxhibition, 1876,

The Brussels Intornations]l Exhibition, which was opened
on June 26, is exclusively devoted to means or applinnces for
promoting hoalth and public safoty, It will be followed by
n Congroess, whaere all questions interesting to these subjocts
will b disoussed, and, so far as possible, decided. A lead-
ing fonture of this enterprise s that it has been started and
sustained sololy by private action, It received, however
from its commencement the encouragement of King Leopold,
who bocame a patron of this useful undertaking, and of his
brother the Count de Flandres, who was elected the honorary
Presidont of the Central Committee,
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the coal pits, There is also a direct-acting blowing or rather
exhausting engine constructed by the Société Anonyme dea
Atéliers de la Meuso, under the direction of M. A. Stévnr't.
This powerful engine, which has two cylinders of 6 feet di-
ametor, is intended for the ventilation of coal mines, prinei-
pally those troubled with noxious gases,

France comes next; but wonderful to say, this great coun-
try offors but few interesting exhibits, the greatest space
l..:iu,; occupied by eulinary and pharmacentical articles, and
those rolating to dentistry, Near the French Department
we find Sweden, Norway, and Denmark, and these sections,
If they are not the most extensive, are certainly not in the
least interesting of Exhibition. They relate principally to
school buildings and furniture and houses for workmen.

Germany covers a groat surface, and the exhibits are well
arranged and useful. They include a good quantity of

pumps and other machinery for saving

which is only locally known, but in the
south of England it is by no means uncom-
mon, The fore wings are brown, with a
white line across the middle; the hind
wings are pinky white, with a black mar-
gin. The thorax and body are of a uni
form brown, with the exception of a few
white lines on the sides of the thorax and
on the end of the body. The caterpillar is
green, with a pale line down the back, and
a row of pale spots along the sides; the
horn is a rusty red ; it feeds on the bed-
straw. The chrysalis is brown. The per-
feot insect appears in June or July; it fre
quents lanes, and the downs near sea
coasts.

The smallest of the three specimens, on
the left hand in the engraving,is the small
elephant hawk moth (charocampa por-
cellus). The forewings are of a greenish
shade,banded with pink; the hind wingsare
pink, but black at the base. The caterpil-
lar is brown, with two conspicuous eye-like
marks on the fourth segment; the first
three segments narrow suddenly ; this,
together with the eye-like marks, give the
caterpillar the appearance of a hog, hence
the name charocampa, or hog caterpillar.
The caterpillar feeds on the willow herb
or bedstraw. The perfect insect appears
in June, and frequents lanes and the sides
of brooks, especially where the willow
herb is plentiful.

Thereverse sides of the wings of the
three specimens are shown by the flying
moths in the upper part of the picture.

A Great Gold Mine that Runs as High
as $100,000 to the Tun,

The American mine owned by Hiram
Hitcheock, nnd superintended by Professor
J. Alden Smith, is the most extensively
worked in Sunshine district, Col. Ter., and
for quantity and richness of ore one of
the most wonderful mines in the world. The
Cowrier suys it is turning out large quan-
titles every month,that sell to the smelters
st from £100 to $6,000 per tun, and has
paid large dividends constantly from the very comm>nce.
ment.

BRITISH MOTHS.
The Exhibition was opened by the King of the Belgians

The first class ore, by the tun, assays $5,000 to| with the usual solemnity. The exhibits are divided into ten

£13,000 ; the second class, about $300 ; and the third class, | classes, as follows: 1. Saving of life from fire; 2. Appara-
$£200. Pioces can be picked from any of the first class sacks | tus and engines of all kinds acting on water and in water, | and well known appliances for railway signals, crossings,
that will yield from $1 to $3.50 per ounce, or at the rate of | 1o diminish danger, prevent accidents, and give assistance;|ete. The Brockelbank Syndicate demonstrate by a work
£30,000 to $100,000 per tan. The quantity and quality of the | 8. Means of preventing accidents resulting from traffic on | ing model their system of wagon couplings, which attracts

ore has gradually but constantly increased from the surface, | roads, railways, and tramways; 4. Means of assistance in |

and now, at the depth of 220 feet, the vein Is fully twico as | time of war; 5. Public health; 6. Sanitary measures and

large as it was at the surface,and the ore is far richer. From | means of saving life applied to industry ; 7.

Domestic and

what isalready known of this remarkable vein few will dis !pri\‘uh* hygiene ; 8. Medicine, surgery. and pharmacy, in re-
pute the assertion that no mine thus far discovered has pro- |

duced such extraordinary yields as the American at Sunshine,
Its character under development proves it to bo s true fissur,
strong and exceedingly rich in preclous metal, [ts net re
turns at this time, and since the first ten foet of opening

had been accomplished, have been and are greater than |
Yhose of any other deposit of gold-bearing mineral in the|

country
$10 per pound, and selected specimens have returned at the
rate of §200 per tun
of this district, says: ** But the latest mining sensation is
the recent development in the Sunshine distriet of Boulder
county. Tellurium has heretofore been found in only three
localition in the world. It earries the richest deposit of gold
This species of ore Is found in this district, Its yield is
well nigh fabulous The entire ]n-'lhl) clv\l'lu'.s telluride
ore, but among the discoveries the American mine has been
worked to a demonstrable extent, The shaft is only down
220 feot, worked by a hoisting engine. The vein is 2 feet

thick, of which a streak of 7 or 8 inches is pay ore. The

Much of the erevice matter Is worth from $10 to |

first class of this is shipped to the Omaha Smelting Works, |

where the net sales average $5,000 per tun. To bring this

price the ore has 1o assay $£6,000 per tun, from which arede

lation to the preceding classes ; 9. Institutions for improv
ing the condition of the working clusses ;
and protection of life as applied to agriculture
these classes is subdivided into a certain number of sections.

The Russian department contains amongst other things a

very complete collection o analyzed foods, such as are seen |

at South Kensington, showing their varions qualities as

human food. There are likewise a great number of plans

| and drawings showing varlous arrangements for schools,
The Chicago Inter-Ocean, \n speaking |

houses, public baths, ete., while the military staff has also
sent a number of ambulance wagons, and surgical and medi
cal appliances for use in war time
Next comes the Belgian dopartment. Here the Minister
of Public Works exhibits reduced models of various life
and tug boats, and other objects of the same kind, together
with rallway appliances, Amongst these we must notice an
accident wagon, containing all that is necessary or useful in
case of an aceldent occurring on the line, elther by collision
fire, or by any other cause. This wagon s very good both
in design and construction, and affords eredit to M. Docteur,
who has designed it and superintended its constraction. The
Grand Central RBallway exhibits also some objects worthy of

notice, among which are two carringes fitted with Maquet's

§ !
ducted the frelght charges,and $100 per tum for treatment; 90 | garde de corps, far preventing guards from falling down

per cent of the balance is paid to the owner of the ore

The | when ranning along the train

this is rather of local inter

getting out, sorting, and handling of the ore cost, when laid | est, owing to the Belgian mode of collecting the tickets. A

down In Omahs, $100 pgr month, freight inclusive

inwe employs 30 men, at & cost of $3,000 per month, whe |

produce 20 tuns of milling ore

this ore there is shipped, as first class, o Omahs, 2 o 4 tuns

and th o Professor Hill's works, at

per month
Black Hawk, ss second clas

miance

in that length of time. Of

The | plan for warming the trains Is shown by M. E. Belleroche

engineer of the same company
M. Waroqué, the President of the Exhibition, and one of
the richest coal owners in Belgium, oxhibits a working model

on a large scale of an apparatas called Warogwiere, from

and 10, Hygiene |
Each of |

| than §1.25.

) life from fire. Plans and drawings show-
ing the mode in which large public
works have been conducted are numerouns
and very interesting, and the varied speci-
mens in each of all the classes of the cata-
logue make this section specially worthy of
notice.

Messrs. Siemens and Halske, the well
known electrician engineers of Berlin, ex-
hibit their numerous appliances for working
railways under the block system, also their
dynamo-clectric machine with accessories,
The ambulance wagons and cars, the medi
eal and sanitary appliances to help wounded
men in time of war, and to help them in all
possible ways, are also very numerous and
interesting.

In the Austrian department we find also a
very complete assortment of ambulance
wagons and ears, ete,, even a complete train
of sight carriages, the property of the Sov-
ereign Order of the Knights of Malta. There
is also a pretty good collection of maps
showing the general arrangement of light.
houses round the Austrian coasts.

Holland hax also a good but small exhibi.
tion, In this naturally the greater portion
is devoted to the means of protection against
water, We must mention, however, spe-
cinlly the organization of the fire service of
the city of Amsterdam, which is perhaps the
most complete on the continent, all the sta-
tions being connected by a regular net of
electric communication, which can be
worked by the public as soon as a fire is
perceived.,

Italy has some curious exhibits, among
which are several furnaces provosed for ere
mation purposes. As a specimen of the
merits of his modus eperandi, one enterpris-
ing inventor shows a bottle containing a
human body reduced to a weight of about 2
Ibs,

At a right angle to this gallery is the Bri.
tish department. It covers a surface about
oqual to that of Belgium, and the exhibits
are numerous and well chosen in all the dif
ferent classses above mentioned. We shall
| briefly name ex passant some of the exhibits most remarka-
[ble for their utility or their workmanship. Messrs. Saxby
and Farmer have a splendid show, containing their variouns
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the attention of the public. The exhibit of the London com.
mittee for the second class is the most complete of the Ex
hibition in all respects. The Westinghouse Continuous
Brake Company has only a drawing, illustrating the appli
cation of their system to an American and English train; but
what Is still better than a working model, they can show
two tralns in action on the State Rallway lines, one which

| has now beon running for three yoars on the Belgian rail

ways, and the other fitted on their new automatio principle.
—Engineering
.-t - -
Steam Fower for Street Cars,

Two separate trials were lately made in Edinbargh of Gran
tham's patent tramway ear, propelled by Shand, Mason, &
Co.’s patent steam ongine, with tubalar boiler. The trials
took place on the tramway rails of the Woodside Ferry and
Hoylake Company., The ear runs on a bogie with four
wheels, the other end of the machine resting on two wheels
The latter being small, an acute curve is taken with facility.
On & level part of the line the speed attained was not less
than 14 miles per hour. The car can be stopped as suddenly
as one drawn by horses. It Is elalmed for the engine referred
to that it gives 12 horse power by a consumption of § owt,
of common gas coke per hour, or the work of 12 horses for
10 hours, at the cost of & ewt, of common gas coke, or less
Out of fifty or sixty horses met by the car four
of them shied on ita approach. A small quantity of smoke
wan emaitted from the funnel when the car stopped, and
some when the steam passed through the safety valve.

B
The Excavations at Olympia,

The excavations which have been going on st Olympis,
under care of the German government, are to be resumed In
September. Many enteresting discoveries have been made
in uncovering the rutas of the temple of Zeas, althoughi

I'he net profit of the mine is | bis own name, intended to ralse and lower the workmen ini)l“ been only partally sccomplished. It is inferred that




Rege
o mate for rebuilding the
most of the columns, and frusta of
do also a portion of the pedesta) of
portions of the walls, and the
the alsles. The mosaic pavement,
1820, hias been re.examined, and
: presorve it tll work s resumed
eful drawings will be made of it. Only
the 0 called) of the temple was paved with marble,
the aislon being floored with stucco. A raised platform of
at thirty by forty-five foot has been discovered in front
fagade. Tt ixencumbered by fallen columns,
on thoronghly examined. The statements of
\ concerning the dimensions of the temple agreo
with the measurement of the explorers, which prove that
This were taken at the base of the lowest step on which the
| stands.  Two senlptured metopes hiave boen found,
vory well preserved and the other very il The Greek
government, which takes great intervst in the explorations,
has stationed a detachment of troops at Olympia, and put
the mogazines under seal till the work shall be resumed. —
American Architect & Building News.
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CHUCKS, FORMS OF IRON, AND LUBRICATORS.
Our extract from Knight's ** New Mechanieal Dictionary,™®
for this week, includes an interesting series of illustrations
~of useful devices and forms of motal. The latter embody
a very Inrge number of sections of girders, beams, and oth-
er objeets of iron, and the engravings will doubtless bo
found of utility for reference, in determining the sclection
of any especial shape desired for a partioular purpose. Of
CHUCKS,

several improved forms are represented in Figs, 1 and 2. An
expansion or elastic chuck, @, having a certain range of o
pacity, may he formed by giving a quadrifid cleft to the end
of a cylindrical tube, whose other end scrows on to the

Erpansion Chuck.

threaded mandrel of the lathe head. The object to be tarned
is thrust into the chuck, expanding the quadripartite socket.
bis Beach's patent drill chuck. e, center drill chuck. o
Warwick chuck. ¢, Morse’s adjustable chuck. A circalar
saw of small diameter may be mounted -m a lathe chuck, 7,
which has an axial tenon to fit the hole in the saw, anda
central screw or nut to fix the same. g is a scroll chuck with
three radially adjustable dogs. % isa planer chuck. i is a
screw chuck. k is an independent jaw chuck.

Fig. 2 shows three forms of lathe chucks having jaws to
grasp the tool or the work, as the case may be. Ina the
stock of the chuck terminates in a conical, threaded head,
which opens or closes the jaws, which are thrended, and
slide in grooves in the conical
shell. The nut in b has a coni-
cal opening in the end which
operates ngainst the inclined
backs of the jaws, to clamp
them upon the drill ; when re-
lieved they are expanded by
springs. The chuck, ¢, be-
longs to that class which is
constructed with screws for
the purpose of operating the
jaws. It is provided with a
double screw, the pitch of one
being just half that of the oth-
er, to opoerate the jaws simul-
taneously in opposite diree-
tions, so that they will ap.
proach or recede from the cen-
ter at equal speed, thereby
forming a welf.contering me-
chanism, d s an entirely dif.
ferent dovice though having a
similar name. It is & warping
chuek, in which hawsers or ropes run.  Friction rollers pro
vent the wearing of the rope. It is used on the rail or other
portion of a ship's side,

LUBRICATORS,
deaigned for supplying oil or grease to rubbing sarfaces in
order to diminish friction, are represented in Figs, 3 and 4.
In A, Fig. 8, the two valvos, a b, are connocted by n rod,
By turning the handle, ¢, in one direction, the valve, a, is

Chancda,
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dopressed by moans of a pin working on an inclined plane,
and admits ofl to the reservolr, A reverse motion opens the
valve, b, farnished with a gimilar contrivance, permitting
the oll to flow from the reservoir, The valve, a, is kept to
its sent by o spiral spring on the rod.  In B, steam ig admit.
tod through the pipe, 4, to the oll chamber, b, forcing out
the lubrieating materin]l through an opening to the desirud
point. ‘The supply of oil from the cup, ¢, is reguluted by n
cock, and & cock, d, at the side of the oil chamber permits
accumulating water of condensation to be drawn off.
the central tube, ¢, is opon, and, when the oil sinks below its
lower end, air is admitted throngh it and the annular passage

Fig. 8,
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to the reservoir above, and allows an equivalent amount of
oil to descend. The vertical adjustment of the tube regu-

_|1ates the flow by determining the hight of the column of oil

resting upon the journal. In D the oil is conducted from
the annular reservoir by a wick of fibrons material into the
tubular valye stem. This stem has radinl holes at its lower
end for the discharge of oil, and wire gauze to arrestimpn-
rities. Between the upper and lower valve is a spiral spring.
When the engine is running, the valves are closed by steam
and spring pressure; when stopped, the upper valveis closed
by the spring, and when running without steam both valves
are sucked open and the oil flows. E is designed for shaft-
ing. A pivoted disk in a cup below the lower journsl box
is revolved by contact with the under side of the shaft, ¢, and
carries up oil to lubricate the latter. ¥ has a transparent
reservoir with metallic socket, o, serewing into the seat, b,
fitted to the cap of the journal box. Between this and the
journal is a slight vacuity, from which air is admitted
through the tube, ¢, allowing a greater or less quantity of
oil to flow in proportion as the journal turns more or less
rapidly. When at rest the flow ceases. The flow of oil from
the cap, A, in G, is regulated by an adjustable screw plog.
The bearing has ducts for conveying surplus oil from the
upper part of the shaft toward the center, and at its lower
part is a closed chamber forming a drip eup. In Diller's (A,
Fig. 4). a spiral groove is formed around the inner surface
of the box, and leads the grease to all parts of the spindle,
while the integrity of the bearing surface of the box is not
materially interfered with., The reservoir, a, in B, is closed

Fig. 4.

Arie. Lubsvnton

by u serew plug, which is turned to force the ol through »
duet leading to a groove in the upper part of the spindle.
The groove tapers toward the outer ond, 5o as to distribute
the oil equally, In C a lantern is attached to the axle of the
enrringe just insido of the butting ring  The oil reservoir,
bosides furnishing supply to the wick of the luntern, also
supplies ofl through a duet to the bearing surfaces. In Da
tubo passos rdinlly through the hub, its lower end opening
Into the interfor space of the box. The oll reservoir I8 cov.
ored by o scrow cap,  The inner end of the tube is closed by

sPublished 1n numbers by Mesars, Hurd & Houghton, New York eity,

n vnlve whoso stom Is attached to the eap, By turning the
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sorow cap the valve ix opened or closed, and the oil is al
lowed to flow, or is cut off, I has nn oll chamber made in
tho box, which communicates with the bearing surfaces, The
resoryolr is closed by nserow plug, and the oil passes gradu.
nlly to the spindle without specinl attention, In F there nre
one or more conical openings in the hob, each closed by a
spring 1id to which a rod and sponge are attached, extending
to the nxle, The sponge ix charged with oil on opening the
This is kept shut by the spring when the wheel iy in
motion. G has an oil cylinder, having a piston on a serew
rod which works through the eylindor cap, inserted inthe
hub, Tuarning the head of the rod pushes the piston down,
forcing the lubricant upon the axle spindle. The piston is
kept from rotating with the screw cap by a groove in its
odge, into which a feather on the inside of the chamber fits,
In H the depression of the spring valve allows oil to flow
from the chamber to the spindle of the axle.
TIH FOUME OF IRON
nre simply sections, as already stated, and are illustrated in

Fig b.

Angle, Bor. Girder, anid Rail fronx
Fig, 6.

explanation,
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gear. The pinion is Efliptical Wherls,

kept to its engagement

by a spring on the shaft. Theslot in the bar sllows for the
variation of length of radius of the gear.

—_—————tt———————————
THE INDUSTRIES AND RESOURCES OF JAPAN.

Japanese manufactures are of great interest to foreign-
‘ers, primarily in consequence of the raw materials (often un
known in other countries) of which they are made, and sec-
ondly on account of the varions processes used in their pro-

. duction, processes invented in the long course of patient
manual labor, which left to each srtisan a free field for his
exertions to simplify his work or to produce some new and

original object.

With reference to the social condition of industry, it
should be stated that there are but very few workshops, of
any size or importance, giving employment to more than 30
or 40 persons, and that in most places the manafacturing is
done on a small scale. Heavy machinery, with the excep.
tion of water wheels, is not used ; but the hand tools are in
general very well adapted for their purposes ; and in sever-
nl branches of industry, such as, for instance, in fan ma-
king, in the manufacture of porcelsin, etc., the division
of labor is carried on to & great extent. Of later years not
only the governmant, but also the private people,have made
groat efforts to create larger industrial establishments.
Several paper mills have been erected in Tokio, Kiyoto,
and Osaka ; cotton mills, silk-reeling establishments, with
steam or water power, are to be found in different places;
a glass furnnce has been built in Tokio; sulphurie acid
works in Osaka ; sonp manufactories’ are at work in Tokio
and other places. The streets of Yokohama and of a great
part of Tokio are lighted by gas made of the coal mined
in Milike, provinee of Chikuzen: several machine shops
and gun manufactories have been established by the gov-
ernment in Tokio, Osaka, Nagasaki, and the arsenal of Yo-
koska is very completely organized for the purpose of ship-
building. At the same time, more liberty has been conceded
to trade in general, and the old restrictions have been abol-
ished without producing any of those perturbations which
have so frequently taken place in Europe in consequence of
reforms effected in connection with the social condition of
industry.

To these remarks of general character we now extract
some special notes concerning the various industries of the
country, from the official Jupanese Centennial catalogue,
limiting our observations either to some characteristic fea-
tures of a technical kind, or else only pointing out the pe-
culiar nature of the raw materials used inthe manufacture
of the articles exhibited.

CHEMICALS.

Salt is used in large quantities for the ordinary food, and
the preservation of fish and vegetables, It is exclusively
produced from sea water by solar evaporation in large salt
gardens, composed of a series of fields, the soil of which
has been hardened and afterwards covered with a layer of
sand. The clean sea water. flowing in through a perfect net-
work of small ditches, is sprinkled over the fields by the
workmen, the operation being repeated three times at inver-
vals of a few hours. The sand is then raked together and
carried for lixiviation to the filters, which consist of small
squars wood tanks, 4 by 4 inches, having a bottom of bam-
boo, covered with straw and mattings. The concentrated
lye r\mning out from these filters is first stored in covered
wells, and then brought to the evaporating pans through
wooden pipes. These pans are not always of the same
construction. Insome places they consist of low vnulfs,
built of large pieces of slate, covered with gravel and mud,
80 as to fill up the interstices, and to form the bottom of the
pan, which is surrounded by alow mud wall. This vault
has an opening on one side for the insertion of fuel, and an.
other on the other side leading into the flue

In other places, a very curious kind of a pan is used,
which is constructed in the following manner: A low wall is
built,enclosing a space of 13 by ¥inches,the bottom forming
a kind of prismatical depression, 3 inches deep in the center.
An ash pit, 3 feet deep, is then excavated, starting from
the front wall, and extending abont 4 inches into this de.
pression atits deepest place; it communicates with the out-
side by means of a channel, sloping upwards, and passing
underneath the front wall. The ash pit is covered by a clay
vault, with holes in its sides, s0 as to establish a commani.-
cation between the ash pit and the hollow space under the
pan. This vault is used as a grate, the fuel (brown coal and
small wood) belng inserted throuch a door in the front wall,

The air deaft nezessary for burning the fuel enters partly by
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tho fire door, partly through the ash pit, and the openings

left in the vaulted grate. Through these same oponings the

ashes and eindors are from time to time pushed down into

ash pit, for which purpose small openings are left in the

side wall of the furnace, through which the rakes may be

introduced. A passage in the back wall, supporting the pan,

leads off the results of combustion and the hot air into a
flue gradually sloping upwards, and ending in ashort verti-

cal chimney, At the lower part, some iron kettles are
placed in the flue for the purpose of heating lye bofore it In

Iadled into the evaporating pans. With reference to the
pan, it is mado in & way which requires a great deal of skill
and practice. In tho first place beams, reaching from one
side to the other, are laid upon the top of the furnace walls,
and are covered with wooden boards, forming a temporary
flzor. Two or three feet above this floor a strong horizontal
network of wooden poles sustain a number of straw ropes,
with iron hooks hanging down, and of such length that the
hooks nearly touch the wooden floor. The floor is thereup-
on covered with amixture of clay and small stones, 4 to 5
inches thick, the workmen being caroful to incrustate the
fron hooks into this material. Itis allowed to dry gradusl.
ly; nad when considered safficiently hardened, the woodon
beams and flooring are removed with the necessary precan-
tions. The bottom of the pan remains suspended by the ropes.
The open spaces left all around, between the bottom and the
top of the furnace walls, are then filled up, and the border
of the pan, 9 or 10 inches high,is made of a similsr mixture.
It is said that this extraordinary construction lasts 40 to 56
days when well made, and that it can be filled 16 times in 24
hours, with an average of 500 quarts of concentrated lye at
each filling. The salt, when removed from the pan, is
placed in baskets, so us to allow the adhering lye and part
of the deliquescent impurities to drip off ; afterwards it is
spread out with alayer of sand underneath. in order to dry.
The purity of the salt, which differs in quality, depends
upon this last treatment.

OILS, SBOAPS, ETC,

The oil ordinarily used in Jupanese households is the
rapeseed oil, produced from the seeds by heating, crushing,
and finally pressing them with a kind of roughly made
wedge press ; inshort, it is prepared by a series of opera-
tions similar in principle to the European processes. The
Inmps are merely flat saucers, and the wicks consist of two
or three pieces of the white and soft pith of the juncus
effusus, which are laid into the saucer, and lighted by the
end projecting above the edge of the vessel.

But the most important article for illuminating purposes
is the candle made of vegetable wax, which is mostly com-
posed of palmitine, Itis produced from the fruit of several
trees belonging to the genus rAus, among which the
rhus succedanea is the most important, and is grown
among vegetables, more or less extensively, almost every-
where in Japan, especially in the western provinces, from
the south northwards to the 35th degree. The lacquer tree-
rhus vernicifera, also yields wax, and differs in appear-
ance but little from the wax tree ; its geographical limit ex-
tends farther northwards, being at the 38th degree. Final,
1y the rhus syleestris, or wild wax tree, should be men-
tioned. The cultivated wax tree wus originally imported
from the Loo-chooislands; but the growers of the tree now
distinguish seven different varieties. The berries, of the
size of a small pea, and united in bunches, contain the wax
between the kernel and the outer skin; they are crushed,
winnowed, steamed, placed in hemp cloth bags, steamed
again, and afterwards pressed in & wooden wedge press, all
by hand. In order to facilitate the flow of the wax, a small
percentage of pe no abura (oil from perilla ocimoides)
is added. The raw product, of a greenish color, is made
into square cakes, and reduced to small scraps by means of
a kind of planing tool, then washed and bleached by the
sun and air, wherenpon it assumes a pure white color, In
ordinary candlemaking the unbleached wax is used, and
the manufacturing is done by repeated dipping and roliing
on the flat of the hand, in order to smooth and harden the
successive contings, The wicks are made by rolling a nar-
row strip of Japanese paperin a spiral line around the up-
per part of a pointed stick, and twisting it at the upper end,
s0 as to prevent its getting loose. Two or three strings of
the pith of juneus effusus are then rolled asround this
paper, in close spiral lines, and fastened with a few fibers of
silk waste, so that the wicks can be taken off from the
stick, and sold in bundles to the candle maker, The latter
places the wicks aguin on sticks, takes half a dozen of them
in his right hand, dips the wicks into the melted wax, and
rolls them upon the palm of the left hand, repeating these
operations till the candles have grown to the proper size
For the outside coating, occasionally white wax is used,
These candles are made of all dimensions ; for ceremonios
and similar oconsions candles of bleached wax are used, of a
fanciful shape and painted with bright colors, The art of
candle making is said to have beon introduced from loo
Choo, towards the end of the 16th century. Before this
time pleces of resinous wood or paper dipped in oll wore
used,

Another tree yielding a kind of vegetable tallow is the
cinnamomum pecundwlatum. This, however, Is seldom oul:
tivated, as, in consequence of its belng an evergreen plant,
it would cast too much shadow on the other plants enltivated
underneath,

An inseet, producing n kind of wax very much like or
perhaps identical with the Chineso pola, lives upon the lig-
ustrum Ibota, The insects, in clustering round the thin
branches, form by their secrotions lumps of a slightly trans-
parent white wax, of a crystalline construction and a very
high melting point
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A very fine oil Is extracted from the seeds of a cortain spe-
cles of camolin, and,oither flavared or unflavored,is used for
the hair or for pomades, which consist of a mixtare of eam-
elin 0il and vogetable wax.

PAINTS, PIGMENTS, VARNINIIES, ETC,

The most interesting product appertaining to this class is
undoubtedly the Japanese lacquer (urushi), colebrated all
over the world for its excellent quality and great beauty
This valuable artiele is almost entirely a product of Nature
and requires but o few mechanical operations to be ready
for use. It consists merely of the sap of the rhus rernici.
%ere, which ix cultivated especially for the production of
lacquer, chiefly between the 33° and 87° of N, latitude, The
trees when b years old are regalarly tapped from the end of
May until the end of October, incisions being made in the
bark, extending about one quarter of the trunk’s circumfer-
ence, and just deep enough to reach the wood. On the in-
cislon being made, clear sap flows ont, mingled with a very
white milky substance, which darkens very soon when ex-
posed to the air, and gradually assumes s dark brown and
almost black color. At first these incisions are made at
abont 14°04 inches distance one from another, on alternate
sides of the trunk, and the lacquer is taken off with an iron
spatuln as soon as it has fi.led the incisions. After an in-
terval of three or four days new incisions are made, close
nbove and below the former cuttings. Proceeding in this
manner until the end of the season, the whole tree becomes
covered with incisions, and has to be cut down. The
branches are lopped off, soaked in water, and also tapped, by
means of incisions made in a spiral line. The Jacquer taken
from the branches becomes very hard, and is therefore
mostly used for priming; its pame is seshime uruehi. In
the mere northerly partof Japan, where the lacquer tree is
cultivated with the additional view of producing wax, the
tapping is done on a small scale only, so that the tree need
not be cut down, but may yield lacquer and wax for a
number of vears,

The quality of the crade lacquer (ki-no-urushi)depends
upon the season in which it has been tapped, and also upon
the circumstances of climate and soil, as well as on the care
bestowed on the caltivation of the tree. The raw produce
is a viscous liquid of a dirty gray color, alwayscovered with
a dark brown skin where it comesinto contact with the air,
and mixed with particles of the bark of the tree and other
accidental impurities. Having been placed in small wooden
tubs lined with paper, it is allowed to settle gradually ; the
produce separates into a thinner and finer quality in the up-
per half, and a thicker and less good quality which settles
in the lower half, of thetab. Both are separated by de-
canting, and are strained through cotton cloth. The supe-
rior quality of lacquer is stirred in the open airin order to
allbw a certain excess of water to evaporate, after which
process it assumes a brilliant dark brown or nearly black
color ] in thin layers it appears transparent, with a brown
color similar to that of shellac. The further operations
which the lacquer undergoes before being ready for use are
generally effected by the workman himself before usingit;
they consist of mixing it with powdered snbstances, with a
view of either hardening or coloring it, and of straining
the pure lacquer, or the mixture, through a peculiar long-
fibered paper called yashino-gami, made for this purpose,
The shunkei wrushi, a kind of lacquer which has to un-
dergo no grinding or polishing, and which is supposed to ac-
quire sufficient brilliancy by mere hardening, is made by
mixing the pure lacquer with a small quantity of the ye-no
abura mentioned above. This lacquer is used in & manner
similar to the foreign shellac or copal varnishes for furni-
ture, upon which it forms a brilliant transparent coating of
a yellowish tint, throngh which the veins of the wood re-
main visible,

A most interesting operation is that by which the cele-
brated black laquer (rofro-ureshi) is produced. This is ef-
fected without the addition of any solid particles, such as
lampblack or similar substances, but merely by stirring the
crude lacquer for one or two days in the open air, whereup-
on it assumes a very dark brown color. Towards the end
of the operation a small quantity of water, which has been
allowed to stand for a few days mingled with iron filings,
or a gall nut infusion darkened by the addition of irom is
added, and the whaole stirred again until part of the water
has ovaporated, whereapon the lacquer acquires a proper
consistence and color. The addition of this water is said to
be absolutely necessary for producing the highest brilliancy
and darkness of the lacquer. The operation as described
nbove is indispensable; but there are a few unimportant
modifications, since the manufacturers sometimes add a so-
lution of gamboge or a decoction of the yellow fruits of
gardenin florida, or other liguid dyestuifs, for the purpose of
improving or modifying the color of the varnish.

Among the peculiar properties of lacqner it may be men-
tioned that it is rather poisonous, and often produces erup-
tions on the skin, orswollen faces, or headaches, ote. ; how
ever, the effects are not the same npon all persons ; most
people got scoustomed to it, others are not affected at all by
it. The manipulations of coating and painting with lacquer
will be described in another article.

Japanese writing inks are very much like Chinese, and
manufactured in a similar, though perhaps not quite iden.
tical, way. The body of the ink is soot, obtained from pine.
wood or rosin, and lampblack from sesasum oil for the finest
sort. This is mixed with liquid glue made of oxskin, This
operation is effected in a large round copper bowl, formed by
two spherical calottes placed one inch apart, so that the
space botween can be filled up with hot water to prevent the
gluo from hardening during the time it is mixed by hand
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The question as to whether the circulation of the ocean ix
dus to winds or to gravitation is one that is now widely
and warmly discassed. Most of this contentlon seems to
collect around two ten ax nuclei : one is Mr. James Croll,who
holds to the wind theory, and the other Dr. W. B. Carpen-
ter, who attributes circulation to the opposite effects of
tropical heat and arctic cold. The effect of winds upon the
surface of water is far from inconsiderable. We can sce
this from the results observed on our eastern const. ““It is
well known,"” says Professor Newcomb, ** that the tides are
there materially modified by the winds, so that the time of
high water may be delayed or nccelerated by an entire hour
or more, and the hight changed Ly one or more feet in con-
sequenco of & heavy wind. The effects of & wind thus de-
termined must be the same as that of a difference of level
equal to that which the wind is found to produce, and this
again must be sufficient to produce a very strong sarface
current. Moreover, a continuous surface current must, in
time, extend itself to a great depth, through friction.” On
a long sloping beach, the wind is often known to blow the
water seaward to such an extent that ships at anchor near
the shore in high tide, instead of being able to set sail in a
succeading high tide, have been loft on a dry beach. In the

of the Israelites throngh the Red Sea, we are told
that * the Lord cansed the sea to go back by a strong east
wind all that night, and made the sea dry land.” Observa-
tions in connection with the survey of the Suez Canal route
have revealed the fact that at the probable place of cross-
ing was n sand bar, but a little beneath the surface, which is
now visible sbove the surface. The strong east wind was
sufficient to force back the water from this sand bar and
make a dry passage way. So this statement of Scripture is
in strict accord with the discoveries of science.

On the other hand, adherents to the gravitation theory
hold that, as water is heated by the sun at the equator, and
cooled by want of it at the poles, the cold and hence heavier
water of the north must sink and crowd under the warmer
and lighter water at the equator, thus causing circulation.
The movement-forming currents in the air are explained on
the theory that the heavy air descends, crowding up the air
made lighter by the expansive power of heat. The resalt
of this is seen in the northeast and sonthwest winds from
the poles to the equator, and the probable upper currents in
the opposite direction. This is the sccepted explanation of
atmospheric circulation ; and since the water—thongh less
mobile—is nearly a perfect fluid, the sume cause would
reasonably be expected to produce a similar effect in the
ocean. While these two theories, when simply stated,
seem almost equally plausible, the friends of each find
many objections to an acceptance of the other.

Much has been said about the Challenger’s ** erucial test

of these opposing theories. This has been advanced by Mr.
Croll in opposition to the gravitation theory. Mr. Croll
rightly remarks that, for gravitation to act, the surface at
the equator must be elevated above that at the poles and all
intermediate points. By referring to Dr. Carpenter’s ocean-
ic section which is most favorable to the latter’s theory—
which section is remarkable for the thinness of the warm
strata at the equator compared with the greater thickness of
the heated water in the North Atlantic—he concluded that the
ocean, to be in equilibrium, must stand at a higher level in
the North Atlantic than at the equator. To verify this con-
clusion, Mr. Croll examined the temperature soundings of
the Challenger expedition taken near the equator, in 23°
and 38° of north latitude ; and he computed the variation in
the hight of these three columns of water due to the tem-
perature indicated, by the use of Muncke's table, showing
the expansion of sea water for different degrees of tempera.-
tare. He afterwards corrected his compatations by compar-
ing them with results obtained from the use of Hubbard's
table, and found that the column of water at 23° north lati-
tude must stand 2 feet and 3 inches, and at $5°, 3 feet and
4 inches, higher than at the equstor, in order to produce
equilibrium. This shows that the north latitude waters
maust stand higher than the equatorial, and that in fact the
surface does slope up from the equator to nearly the Iati-
tude of England. Hence, if the circulation from the equs.
tor to the pole is due to gravitation, the water mnst literal-
Iy run up hill.  And Mr. Croll says we might ax soon expect
the waters of the Galf of Mexico to flow buck into the Miss.
issippi and Missouri rivers by foree of gravitation.

From the data Mr. Croll has given from the records of the
Challenger, it is somewhat difficult to see how he reaches
his conclusions. For, taking the temperature soundings as
he has given them, and finding the mean of temperature for
the three Iatitodes above mentioned, we find the mean tem-
perature of the water columns for the soundings to be a lit-
tle over 51° st the equator, nearly 454° in latitude 23° north,
and about 46° in latitude 35° north. According to this, to
produce squilibrium, the column would necessarily be high-
est at the equator, because expanded by greatest amount of
heat, next highest st latitude 35°, and lowest at 23°,
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an slovation as we go from the equator to the pole ; but as
the equatorial surface is higher than the elevation north of
it, the force of gravitation could doubtless cause a northerly
flow to the sarface water, This result, however, does not
sult Mr. Croll’s purpose, and s ovidently not the one which
he obtained, though, as far ay woe okn wee, legitimately and
natarally reached by ose of his own data.  Bat If we take
in each of the three columns (ropresenting the three Iati-
tudes) the mean temperature of only those soundings which
correspond in depth in all columny, we obtain results just
suited to Mr. Croll's purpose, whioh represent eonditions es-
pentinlly alike those which lie presonts as necossarily exist-
ing from Dr. Carpenter’s section and the Challonger's
soundings, namely, 42° at equator, 45" at Iatitude 247, and
46° at 38°, or a gradual elovation of surface from the equa-
tor to the North Atlantie. This Is presumably the method
of ealeulation by which Lo renched his conelusion,

Mr. Croll further notices that Dr. Carpenter’s section
south of the equator furnishes an argument for the wind
rather than for the heat theory. This section reveals the
fact that the amount of warm water north of the equator is
much greater than south of it, while, according to the heat
theory, the reverse should be the case, becanse of less ob.
struction to ecirculation south than north of the equator,
Dr. Carpenter anticipates this objection by explaining that
the warm water is in excess north of the equator because
“the upper stratum of the North Atlantic is nearly as much
cooled by its limited polar outflow as that of the South At-
lantic is by the vast movement of antarctic water which is
constantly taking place toward the equator.” * But," an.
swers Mr. Croll, “ this * vast movement of antarctic waters”’
necessarily implies a vast connter movement of warm surface
water. So that if there is more polar water in the South
Atlantic to produce the cooling effect, there should likewise
be more warm water to be cooled.” Mr. Croll declares this
fuct is easily explained on the wind theory, by noting the
fact that the southeast trade is stronger than the northeast,
and hence, by overpowering the northeast trade and blow-
ing across the equator, would sweep the preponderance of
warm water into the Gulf of Mexico, where it has time to
be heated, and then to the north, where it accumulates.

Mr. Croll is apparently a little inconsistent in the follow-
ing: *“ There is an additional reason to the one already stat-
ed why the surface temperature of the South Atlantic should
be so much below that of the North, It is perfectly true
that whatever amount of water is transferred from the
southern hemisphere to the northern must be compensated
by an equal amount from the northern to the southern
hemisphere; nevertheless, the warm water which is carried
off the South Atlantic by the winds is not directly com-
pensated by water from the North, but by the cold antarctic
ourrent, whose existence is so well known to mariners from
the immense masses of ice which it brings from the South-
orn Ocean.” 8o it is not directly compensated from the
north at all, but from the south. And, from all he says, we
might expect a constant accumulation around the north pole
at the expense of the south. If it is not directly compen-
sated from the north, how is it indirectly ? While Mr. Croll
leaves us in the dark respecting this important question, we
find an explanation in Professor Wyville Thomson's Chal-
lenger ““Report to the Hydrographer of the Admiralty.
He says: ‘“ The more the question is investigated, the less
evidence there seems to me to be of any general ocean cir-
culation depending upon differences of specific gravity. It
seems certain that both in the Atlantic and Pacific the bot-
tom water is constantly moving northwards ; and I am now
very mach inclined to refer this movement to an excess of
precipitation over the water hemisphere, a portion of the
vapor formed in the northern hamisphere being carried
southwards and precipitated in the vast southern area of
low barometric pressure.” Want of space forbids remark
on this explanation.

Mr. Croll again notices, from Captain Nares's report of
Challenger Expedition, that, from 50° to 65° of south lati-
tude, water to the depth of 600 fathoms—excepting a thin
stratum at the surface heated by the sun’s rays—was sever-
al degrees colder than the water below it ; and declares this
entirely inconsistent with the gravitation theory, according
to which the colder should sink beneath and displace the
warmer. Carpenter answers this quite satisfactorily by say-
ing the cold water, according to Captain Nares's distinct
statement, comes from the melting of field ice, and would
have less salinity, hence less specific gravity, than the salt
though warmer water beneath. The truth of this, however,
deponds upon mathematical computations from well ascer-
tained data, and not upon theory.

To Mr. Croll's first crucial test argument, Dr. Carpenter
at first replied that the doctrine to which Mr. Croll applied
his test was a creation of his (Croll's) own, since his whole
argument was based on the assumption that the ocean was in
a state of static equilibrium, whereas Carpentor claims that
it never can be in equilibrium so long as part of it is cold
and the other part warm. And he illustrates it by a boiler
and water pipes for heating, and claims that equilibrium ex-
istx till heat is applied, and then can exist no longer, and
clrculation necessarily commences. In one of his communi-
cations later in the series, Dr. Carpenter replies, as if it
were an afterthought, that Mr. Croll ** has entirely omitted
the consideration of the inferior salinity of the equatorial
column.” This, hesays, would make a difference in the op-
posite direction sufficient to neutralize the three feet and
over of excess in the elevation of the North Atlantic column
of water. To Dr. Carpenter’s Tormer point, Mr. Croll re-
plies that considering the ocenn in equilibriumn was an ad-
vantage in his opponent’s favor: the former granting that

Hence thore would be a depression in the surface, and then

it never attains such a condition, and that, on the latter's
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supposition, a disturbance of equilibrium would necessitats
that the North Atlantic elevation above the equatorial sur-
face he groater than Mr. Croll has -'umleNL and henes so
much less liability for the water to move to the north by
its welght, It Is singular,” says Mr. Croll, ** that Dr, Car-
penter should not hinve observed that his objection strength-
ons my argument instead of weakening it. For if it be true
that the equatorial column, though in a state of constant
upward motion, nover sttains to the hight required to
balance the polar column, then it muast follow, as a necessa
ry consequence, that the rise from the equator to latitude 88°
in the North Atlantie must be greater than I have estimat-
od it to be; and therefore, so much the more impossible is
it that there can be any surface flow from the equator to
the pole due to gravity.,” There seems to be a little want
of candor or some misunderstanding in this reply ; for it

supposes the Inck of equilibrinm to result in & movement of
surface water from the north toward the equator ; and
neither partly believes this the true direction. Mr, Croll's

strong point seems to bo that water will not ran up hill
by the force of gravity, But if the North Atlantic ix over
three feet higher than the equator, why does it not run down
hill by foree of gravity ¥ Or, since it is in equilibrium as it
stands, ix it not as likely to run one way as the other?

Respecting Dr. Carpenter’s Intter objection, Mr, Croll ex-
presses doubts as to the inferior salinity of the equatorial
column to any great depth, though granting it to be a fact
as far as the surface is concerned, and claims this as addi-
tional evidence in favor of his theory ; but in what way, he
fails to make clear, especially when he afterwards admits
that he has made allcwance for differences in salinity, to
the advantage of the other theory.

There has been considerable sparring between the opposing
parties concerning the viscosity of water in its effects upon
this question ; but while one concludes that it has nothing
whatever to do with the question at issue, the other says
that it is so slight thatit may well be entirely ignored. Hence
the pro and con on this point need not be noticed.

After the long and determined controversy, which is here
but briefly epitomized, it seems a little strange that each
has virtually admitted the correctness of his antagonist's
position. Mr. Croll remarks: ‘“ Everyone will admit that,
were there no other agencies at work but equatorial heat
and polar cold, a difference of temperature wounld soon arise
which would induce and sustain a system of circulation .
but this condition of things is prevented by the equatorial
waters being swept away by the winds as rapidly as they
are heated.” To this, we would simply remark: There
appears no good reason why *‘ this condition of things ™
should be “prevented ” by the winds, and might not exist in
its degree at the same time. On the other hand, Dr. Car-
penter asserts:*“ I have never denied the existence of a hor-
izontal wind circulation.” And in anotherplace: It is
scarcely fair in Mr. Croll to continue speaking of the wind
theory and the gravitation theory of ocean circulation as
if they were antagonistic, instead of being not only compat-
ible bat mutually complementary—the wind circulation
being horizontal, and the thermal vertical.” In view of
these concessions, it may not be unreasonable to conclude
that ocean circulation is due to both causes working to-
gether, and that we have not yet sufficient data for finally
deciding which produces the greater effect, thongh, per-
haps, the probabilities are in favor of the wind.
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The American Chemical Soclety.

This is & new organization, lately formed in New York
city. The objects of the society are the encouragement and
advancement of chemistry in all its branches.

The society consists of members, associates, and honora-
ry members.

Only chemists are eligible as members or honorary mem-
bers The following are the managers:

President.—John W. Draper.

Vice-Presidents—J. Lawrence Smith, Frederick A. Genth
E. Hilgard, J. W. Mallet, Charles F. Chandler, Henry Mor
ton.
Corresponding Secretary.—George F. Barker.

Recording Seeretary.—Isidor Walz,

Treasurer.—W. M. Habirshaw.

Librarian—P. Casamajor.

COwrators.—Edward Sherer, W, H. Nichols, Frederick Hoff-
mann

Committee on Papers and Publications—Albert R, Leeds,
Herrmunn Endemann, Elwyn Waller.

Committee on Nominations.—E. P. Eastwick, M. Alsberg,
8. St. John, Charles Frobel, Charles M. Stillwell.

R
Capsizing of & Yacht,

The magnificent yacht Mohawk, probably the largest pleas
ure sailing vessel in the world, was recently capsized in New
York Harbor, by a sudden squall. The vessel was gotting
under way underall plain sail, when a heavy guststrack her,
throwing her almost on her beam ends. Asshe righted, an-
other squall threw her back, and her heavy wet canvas
pulled her over so that in a short time she filled and sank.
Mr. William T. Garner, Vice Commodore of the New York
Yachit Club and owner of the vessel, his wife, and three
others were drowned. The Mohawk was 150 feot long
of 30 feot beam. Hor construction was of the strongest
scription, and her interior fittings were palstial.

Mr. Garner was one of the largest print cloth
turers in the country, owning five large cotton mills
Cohoes, besides many others in various parts of New '
State. Heemployed from 7,000 to 8,000 w !
his cloth-printing factories ran 42 machines,
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wr used by any other manufacturer in the
tos. He was & man of great wealth, a prominent
id one whose loss will be widely and deeply re-

34, W Potato Bug Sallors.
muﬂ*h the vicinity of this city and the shores
WWM are, at the present time, undergoing
o0 by countless myriads of potato bugs. Where the
mmofnm is a mystery. They seom to cling to the
Hoating sea wood and are left therewith on shore by the
mn Island and other points directly on the
&!ﬂu are most numerous, showing that they have

een brought hither by wea currents, and by shmilar means
have been swept into Long Island Sound. It seems hardly
possible that the inseots will now fail to reach the other
sido of the Atlantie, as they may find transportation on ves-
asgl.or bo carried over in the drifting weed of the Gulf
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Progress of the Freneh Exposition of 1878,

Ninety-four Parisinn architects have recently submitted
plans for the buildings in which the great French World's
Fair of 1878 will be held. For six of these, a prize of 600
each has been awarded, and for an additional six, next in
order of merit, the designors have received premiums of
$200 each. The project definitely adopted includes a prin-
cipal palace which will be built on the Champs de Mars,
and in the center of which will be the fine art gallery. The
Iatter will be surrounded by the industrial department.
France reserves to herself half the spuce ; the remainder will
be distributed among foreign nations. The buildings will
cover an aggregate of sixty-eight acres, and the total ex-
pense of construction is estimated at §7,000,000.

The Splrophorus.

The aboyve is the name of & new device proposed by Mr,
Woillez for restoring partially suffocated people. The pa-
tient I8 enclosed in & metal cylinder, so that only his head
protrudes; connected with the eylinder is a large bellows
holding five or six gallons of air. When this is operated,
the air is altornately drawn out and forced into the cylinder,
thus causing artificial respiration in the patient. The move.
ments of the chest of the latter can be seen through o pane
of glass in the cylinder.

SHETNDS
A

Killing Entomological Specimens,

The Bulletin of the Amiens Linnman Society describes
the following simple deviee for killing butterflies and other
insects, withont injuring them, as is often the case when
they are held in the hand. A glass tube of sufficient dinme-
ter to accommodate the insect is provided, with corks at
each end. As soon 8 a butterfly is captured, one cork being
removed, it is gently inserted in the tube, then a wad of
tow is pushed in, saturated with a couple of drops of ether.
The insect dies instantly, and may be at once removed and
pinned.

United States Circult Court=-District of Connecticut.
BULE IN BEGARD TO FOREIGN PATENTS. —THOMAS A. WESTON P4, WILLIAM T,
WHITE ¢ al.

An American patent will expire at the same time with the forelgn patent
granted to the same party or p‘t’lfﬂel. but will not exceed the term of seven-
teen years.,

’l'l:gv date of publication of the forelgn patentis to be the date from which
1o determine the Jife of an Am :rican patent.

‘The fact that a patent has been {ssued does not of {tself prove the Intro-
duction into common use without the necessity of other testimony.

E. Wetmore, for plaintiff.
ohn 8. Reach and S. W, Kellogg, for defendant. |

NEW BOOES AND PUBLICATIONS.
A NEW TREATISE ON STEAM ENGINEERING. By John W. Nystrom,
C. E. Philadelphia, Pa.: J. B. Lippincott & Co.

Mr. Nystrom is a thoroughly educated engineer and a competent teacher
of his profession: butin this, asin some of his previous works, he falls, we
think, Ioto the manifest error of using t00 many new terms and characters.
The obji s the laudable one of simplifying his ing ; but the result to
the average mind will, we fear, be the reverse. The best of workmen, ac-
customed for years to his present {mplements. cannot produce skiliful
work with strange tools, the manipulation of which he has got to learn be-
fore he undertakes a task. The less new terminology Introduced into sclence
the better: for the student in any branch has encugh to do to become well
grounded in principle, without burdening his mind with vocabularies of
new languages. Besldes. the introduction of new characters and names
renders the book useless for reference, save 1o those who have studled it
from the begloning. In other respects, Mr. Nystrom's work Is clearly
written, and may be profitably stuated by engineers and others.

A TREATISEON THE MECHANICAL THRORY OF HEAT AND ITS APPLI-
CATION TO THE STEAM EXGINE, ETC. By R. 8. McCulloch, C. E.
New York city: D. Van Nostrand, 23 Murray and 27 Warren
streets.

This is an elaborate purely mathematical treatise on thermo-dynamles,
It requires a thorough knowledge of analytical geometry and the fuxional
caleulus for its comprehension, and consequently is not a book for the
ordinary practical engineer, Foradvanced students, however, In colleges,
¢ will be found valuable, since it may be used as the continuation of a
-nathematical course, and in thls respect may be sdvantageously substi-
tutad for the works on sstronomy and others involving high mathematics,
commonly employed for the study of practical application of the abstract

reasonink.

Becent American and Foreign Patents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED BALL VALVE.

Cortland Carlton and John B. Jones, Kalumazoo, Mich,—This in-
vention is intended to take place of the commonly used hingod
leather valve, which frequently gets obstruetod and out of ordor;
and It consists of a ball valve with motallic seat entering the
wooden tublng, being driven by & sharp clroumferentinl flange
foto the end of the tubing.

IMPROVED STATION INDICATOR,

J. Robinson Balsley, Connellsville, Pu.—As the traln, cur, or
voat leaves a station, a cord s pullod, which turns rollors and

. * . L d
Scientific American.
brings into view the name of the next station, which operation
causes the hummeor to strike the bell to call the attention of the
passongers to the Indicator. As the train, car, or bout approsches
the sald station, another cord fs pulled,which brings the lever into
position to be agalo operated, and also ngnin strikes the bell to
wirn the passengers that they are approsching the station.

IMPROVED CAR MOVER,

John W. Raynor, Moberly, Mo.—This s for readily moving oars

from the main to the side track, or out of the way ; and it consists

of a blook with curved front jaw that takes hold of the outer con-

cuve part of the wheel, s pivot dog and bloek being on the tread of

the wheel, and an ndjustablo gage plece bearing on the tange of
the wheel,

IMPROVED SWITCH AND SIGNAL LOCKING DEVICE.

Smith H. Finch, New York city, and Henry Moore, Omnge,
N. J.—This attachment for switch and signal levers Is so con-
structed that the movement of the detent to release a lever will
lock the other levers, or any previously arranged number of them,
before the sald lover has begun to move. So that the other levers
cannot be moved until the first one has been brought back to its
place and secured by its detent.

IMPROVED CAR HRAKE.

Peter Hughes, New York city.—This consists of 4 yoke spanning
a friction wheel on each axle of the car, und having a little motion
forward and backward, 5o as to be driven agalnst the wheel from
elthor end of the car. Sald yokes are connected together between
the axles, and attached ot each end of the car with a bruke lever
rising up In front of the platform, so that (t can be worked to sp-
ply the power.

IMPROVED SELF-CLOSING HATCHWAY,

Heury Reese, Baltimore, Md.—As ordinarily constructed, the
{ron hoisting ropes of elevators prevent the use of hinged doors or
hatches.—The object of the first part of the invention is therefore
to provide hatches adapted for use In such connection ; and to this
end, rigid arms are attached to the crossbeam of the frame from
which the elevator platform is ded, and cl Are o at-
tached and arranged In the several floor openings of the hatchway
that, when the platform goes up, it shall take each hateh or cover
with it, and, when it descends, shall leave each in its proper place
supported upon sald cleats. The second feature of the invention
relates to a sliding gate, guard, or ralling for each floor opening,
the same being arranged to be raised (by hand) when It is desired
to transfer goods to or from the platform upon any of the upper
floors, and to be automatically released and thus allowed to re-
sume {ts place when the platform descends.

IMPROVED CANAL LOCK AND DAM.

Goeorge W. Parsons, Ceredo, W.Va.—The object of this invention
I8 to enable boats to be pussed from one level to another, either in
canals or rivers, more quickly and with less labor than by means
of the locks heretofore used. To this end, the invention is two-
fold : It relates, first, to a lock proper; and secondly, to the bulk-
head of the lock or dam. For locking purposes the inyentor em-
ploys vertically acting gates, operated by the pressure of the wa-
ter in the canal or river. The water is let on and shut off from the
pistons which rajse and lower the gates, simply by the adjustment
of n valve or wiokets. Tt is hence obvious that the labor and time
Involved in the operation are reduced almost to a minimum. In
respoct to the chute, the ridge or column of water which forms
at the bottom of every full is broken up by allowing a portion of
the water which would otherwise pass over the fall to pass be-
neath or around It (In one or more separate streams), and enter, or
rejoln, the main body at the bottom of the fall. A body of com-
paratively smooth water will thus be formed to float the bout
safely over the brink of the fall.

IMPROVED METHOD OF CASTING CAR WHEELS.

James McAllister, Virginia City, Neyv.—This {nvention is an im-
provement in the class of car wheels having a soft cast iron hub
and a hardened rim or tread. The feature upon which the claim
to novelty is based is the form of the meeting portions of the cast
iron hub and hardened tread or body of the wheel, whereby they
are more firmly united than in other wheels of the class.

IMPROVED TREADLE.

Henry Reese, Baltimore, Md.—This invention relates to an {m-
provement in that class of treadles in which Independent foot
rests or secondary treadles are employed, upon opposite sides of
the fulcrum, for obviating the tiresome strain upon the ankle
joint. The invention consists, first, in a raised support with an
arc-shaped face upon which the instep of the footstep rests, and
upon which arc-shaped face the sole of the shoe becomes the inde-
pendent treadle, turning upon the curved face asa pivot. Italso
consists in a pivoted independent treadle, having pendent weights
which hold the secondary treadle or foot rest always in a horizon-
tal position.

IMPROVED ROLL FOR RE-WORKING RAILROAD RAILS.

James McCaffrey, Pittsburgh, Pa.—The object of thisinvention is
1o economize worn-out steel or iron milroad rails by reducing
them to flat bars, in which form they may be conveniently utilized
for various purposes. To this end, the invention relates to rolls
provided with a series of graduated grooves, through which the
rails are passed in succession, being thus gradually reduced to
uniform widths,

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

> >

IMPFROVED VALVE FOR BRASS MUSICAL INSTRUMENTS.
William A. Tischendorf, Leavenworth, Kan.—This invention re-
lates to the cylinder valves of wind instruments to open and close
the air passages; and It consists of said cylinders, pivoted on cen-
ter points adapted to be adjusted from time to time to take up the
slack, and being adjusted to spring pressure.  The object is to pre-
vent the wear of the cylinders against the sides of the case.

IMPROVED ARTIFICIAL TEETH.

Thomas Willlams, Braytonville, North Adams, Mass.—This isa
new mode of securing artificial upper front teoth In place in such
a way that they will he held firmly in place, and may be readily
put in and taken out. It consists in a plate and teeth having
grooves or channels along the sides of the outer teeth, and pro-
vided with a spring and pad, which rests against the roof of the
mouth.

IMPROVED TWINE CUTTER.

William Haddenhorst, Hoboken, N. J.—This s a device for cut-
ting twine or cord as it is used for tying up packages. When a
package Is to be tied, 4 sufficlent amount of cord Is drawn through
the device, the package I8 tied, and the cord is cut off by drawing
it neross the edge of a blade in the apparatus, leaving the deviee
suspended from the cord, from which it need not be removed until
all the cord upon the reel or ball has been used up.

IMPROVED l)ﬂlm()l'ﬁ'l‘s' GRADUATED MEASURE.
Edward L. Witte, White Mills, Pa.—This Is a druggist’s graduate
or measuring vessel, having the scale or graduation burned Into

the glass in black or other color to be clearly and raadily distin-
gulshable,
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IMPROYED LUBRICATING COMPOUND.

Haraco W. Billlngton, Jorsey City, N. J.~This is a lubricating
compound consisting of saponified grease or sosp, London ofl, and
paraffin ofl. Tt will koep Its state through all grades of weather, 8-
the saponified matter will not melt except when broken or diss
turbod, [t will not congeal or harden on cold iron when In use,
por will It gum or thicken. It is spplicable to all kinds of axles,

IMPROVED GLASS BOTTLE MOLD,

Jacob Feaso and Abraham Tester, Brooklyn, N, Y.~ This conslste
of the bottom of & glass bottle mold so arrunged that the opening
of the sldes of the mold lots the bottom fall to relieve the bottle
from pressure between the bottom wnd the breast, which in the
common molds cracks and breaks tho botties to some extent. The
contrivance is such that, when the mold is closed, the bottom is
ralsod up to the proper position for shaping the bottie.

A
NEW AGRICULTURAL INVENTIONS.

IMPROVED SHEARING ClLATR,

James A. Boals, Dinsmore, Pa.~—This Invention consists of & hor-
{zontally revolving seat and a vertioally swinging rack, together
with adjusting dovices for the same, fixed on a platform and ar-
ranged In such manner that the sheep may be o placed on the
seat and ruek a8 to be more conveniently supported and handled
for shearing.

IMPFROYVED HARVESTER

Richard Emerson, Sycamore, Ill., assignor to himseif and Hora-
tio H. Mason, of same place.~This is an improvement in the class
of harvesters having a binder's table and tilting platform, and &
traveling mke arranged to earry the cut graln up to the binder's
table. The construction and arrangement of the parts are simple
and embody many new devices, which require drawings for their
proper explanation.

DITCH-DIGGING AND TILE-LAYING MACHINE.

David T. Lucas, Stockwell, Ind.—This invention relates to s
novel construction of diteh-digging and tile-laying machine, de-
signed to effect (n one operation the opening of the earth and lay-
Ing of sections of pipe or tile adjacent to each other, 50 as to form
a continuous under drain. The invention consists mainly in the
coastruction of the placing devices, having a long beam supported
in front by a sled adjustably attached to said beam, so as to vary
the elevation of the beam and depth of placing devices. The
placing device is provided with a chute dam, which the tiles pass
consecutively in contact with each other, and occupy a position In
the opened channel below, one after the other, in alignment, &
supplemental trough being used with the chute to facilitate the
inserting of the tiles, and the chute made adjustable to different
sized tiles by a spring.

- ——ett——
NEW HOUSEHOLD INVENTIONS.

IMPROVED MATTRESS.

John J. Donahoe, New Orleans, La.—The object of thisinvention
is chiefly to effectan economy in the construction of mattresses,
particularly in respect to the material of which the covering is
composed, and the mode of making up the same. The invention
consists in displacing with the cord or binding at one end of the
mattress and continuing the ticking around said end so that the
portion which covers the top and bottom of the mattress is of cne
and the same plece. The portion covering the sides is also in one
piece, and likewise the binding cord.

IMPROVED WASHING MACRINE

Thomas Muir, Andes, N. Y.—This invention consists of a couple
of conical rollers arranged side by side, and reversed as to their
tapers, on a fluted roller, and pressed down upon it by a lever and
weight or other suitable means, the said rollers being arranged
horrizontally across the middle portion of a tub, so that the clothes
can be drawn up from and be delivered back into the tub in work-
iog the machine. By the conical form a rubbing action {s effected,
and by the use of two reversed conical rollers the elothes are made
to pass straightly through the rolls

IMPFROVED COFFEE FOT.

Willis H. Sherwood, Waco, Tex.—This consists of a receiver for
the decoction, fitted in the pot from the top. In the top of the re-
celveris a dripping cup to hold the coffee or tea, and through
which and the recelver a tube extends from the water pot. Up
the tube the hot water s forced by the steam, and discharged into
the dripper to drip the coffee Into the receiver, from which it is
drawn for use without passing into the water pot.  The recelver
is provided with a gage to show the quantity in it, and the water
pot has a safety valve to let off the steam when the pressure is too
high, the sald valve being fitted in the cap of the filling tube.
IMPROVED STOVE PIPE ELBOW,

Alfred Greenleaf, Brooklyn, E. D., N. Y.—~This is so constructed
that the pipes may be cleaned out, when required, without belng
taken down, and conveniently examined to see If they need clean-
ing, and ventilated so that they will not rust if allowed to stay up
in summer. It consists in the combination of the collar and the
cover with the opening formed in the one part of the elbow, di-
rectly opposite the cavity of the other part. The edge of the cov-
er has notches formed in it to receive the screws by which it {5 se-
cured in place, and which are screwed Into the collar, so that by
loosening the sald sorews tho cover may be removed.
BATH TUB ATTACHMESNT FOR STEAM, HOT AIR, OR VAPOR.

William C. Kidnoey and Alfred H. Kidoey, New York elty.—This
invention consists in the combination, with an ordinary bath tab,
of n casing provided with movable doors or sections, and ventila-
ting doors or openings. By using this attachment, s steam, va-
por, or hot alr bath may be taken by {ts owner at his own house
and in his own bath tub.

-l
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NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPFROVED WAGON BODY.

Benjamin Rankin, Jeffemsonville, O.—This wagon body 1s s0 con-
struoted that it will be bhald firmly in place, and togetheér, may be
readily attached and detached when desired, may be snugly packed
for storage, and will allow the rear end boards to be detached with-
out loosening the other parts.

IMPROVED TABLE,

Conrnd Sohmid, Now York clty.—This is an improved table for
parlors, hotels, and othor uses, that may be employed for playing
and other purposes, its top being capable of being changed from
one side to the othor by & simple mechanisin. The Invention con-
sists In providing the elreumferentinl frame of & table with a
swinging ond looking leaf and a Joint covering molding.
IMPROVED TABLE HINGE.

Frederiek H, Cutler, Buffalo, N, Y.~This hinge for table leaves
15 80 constructed as not only to allow the leaf and top to be tlush
when extended, but mainly to allow the leaf, when down, to hang
immediately under the top, and flush with the edge thereof, This
allows compactoess of form and in packing for shipment, and does

awany with the usual edge and groove of the lear and top.
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How can I make nlpbo—wn!do of mercury?
A, Take llo comumorclal sulpho-oyanido of potus-
sum in ammonium, dissolve in water, and proofy -

| ftate with blehlorlde of mercury; this precipl-

tate s washed [n soveral chunges of water to

‘ n"u it from the chloride.

(5) A. 8. nuky: How canone reduce his
wum'ht.wmmut {njury to health? A, Mr. Dant-
fng, an author on this subjeot, succeodod in ro-
o | ducing his wolght some scores of s by leaving
off cating plain bread, potatos, butter, fat moat,
pastry, swoeels, salmon, pork, and veal; and ro-
strioting his diot to fish, lean beof and mutton,
and toasted bread or crackers, and frult. He
drank nothing with milk or sugar in I, nor any

n | wine but claret, nnd no beer,

used ¥ mo's, Bon-
“Mm Bro's mr-um:'. Ma,

hand Wood-Working llnehlnuy
‘Saw made by Cordemuan & Eagan; 3 sided Sash

Moulding Machine, wade by, J. A. Fay & Co.: Bard
e makers: 2 . Comblued Woodworth 1Maner
. made by Wetherby, Richanlson & Regz
ulq-as.ua-m MeFarlan & Co., No.

to Sell or In-
or Canada, will

tion by Moechanical Supt. Iron
References furnishied,

Addrem P, 0. Box, 83, Ol-om.lns.

Celebratod John Scott Scroll and Jig Saws made
10 arder, of Josssp's superior cast steel by . Roberts,
4 Hester Street, Now York. Send for circalar.

Collars. Yocom & Son, Drianker St., below 147 North
Second 8t., Pulladelpbea, 'a.
Solentific American—The early Volumes for
chesp—cither bound or {o pumbers. Address
A.F. R, Bax 778, New York City.
Hydrant Hose, Pipes, and Coqilus. Send for
Mbﬂq Farrell & Co., Pittsbargh, Pa.
brass gear 'heek.tormodeh.&e.
Last froe. D.enmam.azo-e&..nm..
“Dend Stroke™ Power Hammers—recently great-
1y tmproved, Incressing cost over 10 per cent.  Prices re-
daced over 2 per cent,  Hull & Beldea Co., Danbury,Ct.
Power & Foot Presses & all Fruit-can Tools. Fer-
racute Wke_, Bridgeton, NX.J. & C. 27, Mchy. Hall,Cent'l.

Caatfon —Our name s stamped in fall on all our best
Standard Belting, Packing, and Hose. Buy that only.
The bost is the cheapest. New York Beltiog and Pack-
tug Company, 37 and 8 Park Row, Now York.

Hand Firo Lift and Force Pumps for
fire and all other parpises. Address Rumsoy & Co.,
Sencea Falls, N. Y., U. 8, AL

See Boult’s Panoling, M and Dovotailing
Machine at Centennial, B, 583, Send for pawphilot and
sample of work. B. U, Mach'y Co.. Battle Creek, Mich.

Stoel Castings, from one Ib. to five thousand Ibs.
Invalusble for strongth and durabllity. Circulars froe.
Plttsburgh Steel Casting Co., Plttsburgh, Pa,

For bost Dlu.nndmm.cm'lbou.mln
& Willlams, cor. of and Jay, Brooklyn, N. Y.
For Solld W) t-iron Beams, ete., sco adver-
nn..t. um- olon (ron Mills  Plttsourgh, Fa.,
HM&MI. Conn., Foundrymen
and workers of sheet wetal, Gray Lron Castings

to order. Job work solleited,

For Bolid Emery Wheels and Machin sond o
tho Unlon Stone Co,, Boston, Muss., for cu:;rl:r.

H, Prosses and Jacks, new and second

. Lathes and Machinery for Follsing and Bumting
m E. Lyon, iV Grand Street, New York.
Spinning Rings of a Quality.—

Y8 Sptmatin g O, Whlibareie s

Diamond Tools—J, Dickinson, 84 Nassau St., N. Y.

Temples and Ollcans. Draper, Hopedalo, Mass.

J. P MeD's query na to the vuloruy of
thought Is too metaphysical for our columny,—
D. P, D. will find dircotions for transferring on-
goavings to wood on p. 134, vol. 30, For transfor-
ring them to glaw, soo p. 123, vol. 30,—P, It. L.
will find directions for dissolving mica on p, 241,
VoL #2.<J. B.Jr., can proserve fralt by following
the directionson p. 10, vol. 33 ~L, L, V. should
use the recipe given on p. 300, vol. 3(, for renova-
ting clothing.—A. P. W. will find o description of
malicabile glase on p. 42, vol. 32,

(1) E 8. B, nsks: Will a projectile thrown
upwaed in the alr fall with greater, loss, or the
samo velocity as that with which it ascendod? A,
The terming) velocity will be loss than the ini-
tial, 2, What s the uso of having the ritles of »
gun tarred twisted? A, To give the bullot a ro-
tary motion.

(2)J. B. M. asks: 1. Is it more injurious
10 track, bridges, nod rolling stock to run losded
frodght tralns st the speod of from 30 to 40 milos
per hour, than from 10 to 20 miles per hour? A,
You, 2, Wil it require more fuel to haol & loaded
frelght tealn 100 miles at the mte of from 50 to 40
milow per bour than from 10 to 25 miles per hour,
all other things belng ogual 7 A, It {s tho goneral
opinion of rallrond men that the slower speod s
the more economical, but there have been some
rooent experiments which polut o the opposite
eonclusion.

(3) M. W.asks: What is the weight of a
cuble foot of solid lee? A, About 57} lbs.

(4) T.H. 8. nskn: Why do the dots on n
telescope’s Joluts have to bo placed in o straight
line? A. Becsusethe tube §s the strulgbtost in
t his position.

(6) B L. . oasks: 1. Can the tolephons ar-
rangement, us noticed in SCIENTIFIC AMERICAN of
August 1, 1874, bo operated without a battery ¥ It
i for a distance not exceeding 100 foet. A, No.
.11 not, i& thore any cheap reliablo battery, eaxily
understood by the average mechanio, not neoding
attention very often 2 A, The sulphate of coppor
battery {sone of the best.

(M J. F. A—To find the diameter of a
round opening having the same area as a rootan-
gular one, divide the area by (°7854, and take the
squareroot of the quotient. Hard cast fron will
probably be a good materfal for a nozzle.

(8) L. C. M.asks: Will a vertical steam
boller 3 inches high by 16 Inches diameter, with
12 upright flues, 13 inches in diamoter, running
the length of boller, set on the lower half of a
common coal stove, be of suflicient capacity to
warm & house by hot water, the house containing
4 rooms, cach 16 fect square by 9 feet high? Al
If you have astrong draft, and a good armnge-
ment of heating pipes, we think your boller may
Answer.

(%) B. K. asks: Will common coach varnish
do to varnish a poplar boat that Is not painted?
A. The best transparent coach varnish will prob-
ably answer very well.

(10) A. 0. Y.—If you have written respect-

ful letters to the Secretary of the Navy, as to en-
tering the Naval Academy, and have received no

original papers and contributions upon the follow-
ing subjects:

On the Medicinal Use of Chalk. By T.C. H.
On a Grease Soap. By B. C.

On Liquid Glue. By D. W.P. A.

Also inquiries and answers from the following =
T. P.—J. H. No=Q. M.—G. 8, =W, Il.—S, P. F.F.—
C.F.

HINTS TO CORRESPONDENTS.
Correspondents whose inquirfes fail to appear
should repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines thom.  The address of the writer should
always be glyen.

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, ete., will not be
publishod bhere.  All such questions, when initials
only are glven, are thrown Into the waste basket,
us it wonld fill half of our paper to print them all;
but we genemlly take pleasure in answering briefly
by mall, If tho writer's nddress is given.
Hundreds of inguiries analogous to the following
ure sent: “Who solls Joapanese lnoquered ware ?
Who muko s the best locomotive engines 2 Whose
15 tho best nchromatic telescope? Why do not
wholesale droggists advertise In the SCiEsTIFIC
AMERICANY'  All such personal inguiries are
proaoted, as will be observed, In the column of
“Business and Personal,” which s specially set
apart for that purpose, subject to the charge
wentioned at the head of that column, Almost
noy dosired Information can (n this way be expo-
ditiously obtained,
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oot tips, mnllu. A. Van Wagenon, . .....o.oe 1,6
Boots, spplylog Hntog to, O, Monabun, vees 100,00
Nottle holder, B, F, Meany. ...... 19, 00
Bracket for lamps, H, Campbell. ..., -
Prick maching, A, V. Heyden,.... e 1T
Drashi, Jo L Whiting...ooooinee coe 170,488
BuRgy top, I Jo AFres. oo . .

RN

Durning hydroearbons, €. I, Tower,, -
L1 0

Burning putroloum, W. Forman, ..

Batter by, . W, Seaniand. .., 170,48
Iatton hook, Ravines & Mower (1), an
Can, ol B, O, Quinhy. .coveiviiiiiinis 1,00
Candlestiok, 4. E. Folk. . wou 170,507
Car conpling A). Q. Johnston,.....coo.e . 100,00

Car platform protector, J, F. Callaway. .. MR AL

Foot power, G. M. Hosg........0
Fountaln, portable, A, C. Gould..
Furnace or kiln, W. S, Sampson...
Gas fixture, extensible, G, Warner.
Gas, making, J. P. GlL....
Gas regulator, J. D, Averell..
Gate, B, A, Shugart. ...
Gate, J. A, H.Wilson....oo..
Graln drill, G, M. L MeMillen,...
Grapple, plumber’s, W. 1L Dewar,

Hat frames, eto., bloding, W, O, l’orrr
Hat guard, 1. Trampp,

[OFFICIAL]

INDEX OF INVENTIONS

Yor wiron
Lettors Patont of the United States were
Granted In the Weok Ending
July 4, 1878,
AND EACH BEARING THAT DATE.
(Those marked (r) are relssued patents. )

A complete eopy of any patent In the annexod list,
lnclading both the specifications and drwings, will be
faralahed from this ofice for one dollar, In orderiog,
please state the number and date of the pateat desired,
and remit to Munn &Co., 57 Park Row, New York clty.

Alarm, burglar, Ju ALlOn....oiveiiiriieisrsinnssssns 199,001
Amalgamating spparatas, T. W, Irving.. « 1
Animal feed bag, T. MIEr. .. oooviiiiiiirenes v 100,50
Anfmal obstetric lnurumrul w lmlln i R

Annunclator, electrie, N,
Bale tle, ), O, Ludlow.............
Bale tie, B, A, Ramsey
Barh former, Jd.

A. Bucll,, L e

B RIS s e s bass s dnssdvid s onth 179,29
Barrol, tumbiing, O. D, Haotor ..o iiriinrsssses 19,8
Bath, comprossed alr, D, Kelly . . ooniininnn, 1
Bed bottom spring, J. Rouse 1,613
Bedstead, wardrobe, 5. 8, Mary 17,518
Bell-ringing spparatus, J. W, Coffey 1.5
Bells, spring bammer for, A. B, Tasner .o

Belt-tightening deviee, G. W, Parrish .-
Beverages, fountain for, J. Mattheaws 19,59
Bl gle, V. C, Clarke ’ 19,47
Biliard tabile leveler, E. I1. L. Swindler........ 19,08
Bobin, Maavelt & Mortimer, .., 1w
Botler, locomotive, O, A, Clark 1.2
Boller plates, shearing, K. Visher ir) PSR =
Bolt-heading machine, A, F.Jackson. .. ......... 1.0
Bone black, ete,, troating, O, Luge m.5»

Bowt sules, chanucllng, 5. Cutlan

Heater, 1 Ive, W. &
Heatlng apparatus, E. W, Sturdy...

Horse dotacher, G, Townsond. ...
Horso-detaching doviee, J. V. Erleson..
Horee muzele, A, W, Dunn, .
Horso power, G. W. Parris
Hose nozele, J. €, Hall,,
leo machine pipe, T, L. lhuklu‘ 'y
Troning board, J, W, Stanton. ... ..
Journal bearing, Fowler & lvllno o~ cobe

Journal box, G, 1. Behoonborg. ..o.oeieaes sevnssars AN GIB
Journal box and wheel, W, U, B, Richardson, .., 17440
Ketthos, shoet metal, ¥, J. Soymonr. ..o 1400
Koltting, pross for olroular, ¥, Wickwire,
Kudtthng machines, work on, Davison e al..

"

.

Label holder, J. VOartiagen, oo e
Lamp, M, MeNameo, ..o woe 100, 0
Lamp, U, V. Bpencer......ooonvne o I e

Lamp and lantern, 10 L. Graves,
Lamp Wower, G, A Jones, .. .
Lamp refloctor, M. I'. & J, ' vmny
Lamp wiek trimmer, 3. Nannihe. ... "
Lasting machine, W. Bayhouse, .. ...
Leather, ole,, Inlng, A. 5. 1L hrey
Loek, e, . Worley...occoivens son
Losomotive beater,  Mowell |
Locomotive head lght, A, Dressel,

*

Locomotives, watloring, O, K. Dodge. e
Loom, J. D, Cottrwll, oo oinnnsrnns o e
Loom hwddle, O, L Kase. ..o evisris T
Labricator, steam eylinder, K, MeCoy. ~ i
Lambar drger, 1 Plefler, (£ oo - 1.0
sall bag orane, J. AL Bosls, oo any . AT
Mall bag tastening, A. I Enbolm. ... o M
Meat tenderer, J, ROOMOr, .. ooiiienns ) T
Motal-working machine, 4. L. Jones., o 100,08
Mills, grinder for bark, O, UCoogan. ........ R

Coogan
Minersls, oves, ete., trestinent of, J. P. Q... m.u

" 1,409 | Whimeteee hook, P'. ' Kubiz «ooovinnnn

llnldlnguur)llnr cn “-rv-n I‘D.M
Mosquito net and banopy, Ballou & lrl‘ . 1am
Nursing bottle, W. Kennlsh. . .14
Nutloek, O, B, LathAm, . .cc.veiiiieinurrssssvnsrsins 167
Oll eup, E. B, High, sevse 19938
Overalls, L. M. \I-rr Vpase coee 1D AR
Packing, piston, W. lln)tlrn AR R
Paddle whool, B, D, ( uulhuru 1,60
Patl, dinner, O, Comar. ... A" 199,616
Pap, baking, L, R, Hartman, . .....ovviivernirsitens 179,554
Papoer for bordoring, lnylng out, W, Lyon......... 159, 580
Peg float, D, Lynatan,, . 3 : S 'R
Pen, fountain, H. N, llnmllum 179, 554
Planoforte action, T, P, Carr . 19

Fipa cutter, 8. W. BYUNE. isovacesssssrasaussedorde 179,566

Carapittoon, J. H, Quackenbushi. .. .oovvviivininns 179,000 | Pipes, threadiog and cutting, Eaton ef al. veee 1,500
Cars, vontllating, C. G. Yan Pappolendam....... 170, 630 Pipe trap, steam, W, C, Lyman............ o 19,55
Onr strotehing maohioe, A, Wihelm,...oooooiens Vit a0 | Plane, benel, . 0. Tower....... R R
Carpot swonpor, J. Hinkley, ..., 110,400 | Plow, G. W Terry ..o L 199,600
Curringe, eulld’s, ', W. Whitney (r). 7210 | Plow, gang, F. A, 1IN (r) ., o T
Cortridgo, e WHIRC. coevvvccinrmrnriennn o 179,684 | Plow, wheel, W, Evany . 179,515
Coment, W, D, Latham, .ocernreecersannees sevnnns 199,47 | Portemonmale, E. J, Nolin 179,461
Chalus,ote, galvanic, [, L. Pulvermacher (r) 7,207, Press, A. 8. Beach........... 19,505
7208 1.0, T.000 Pross, lurd, C. J. Sohiller ........ 19,615
[0 VYLV AR R VT Y1 T S 170, 647 Printing machine, spoo), T, E. King ..... . 179,269
Chalr, dentist’s, O, C. White (r)... e A Printing press gage pin, W. I, Esstman,... 19,50
Clisir, opers, B. I, Koecbling. .. e 170081 Propeller, paddie, W, Davenport ......... 1,08
Chalr, osclllating, 8. C. Osgood. . o 1T0507 Pruning shears, J, 8, Ketterman., . Lo 110,450
Chiatr seals, G. Gardner (r)....... am, 7,5 | Pulverizer, earth, B. Hamiitos.. 17,558
Ohalr, stop 1ndder, 8. CATBONE. ..vv.veveeereneennnns .m0 | Pomp E.FoAdaitt, oo . 1708
Oheckers, W. 1. Lewis............ T 1 ueg | PUWP gearing, J. W. Douglas (. cveiiicannas 719
Chlmney top, 8. Merriek.... et Punching and shearing metals, 8. J. MeDouald.. 179,256
Chiirn, J. Root.............. .o I, 4% | Beamer, E. R BB o i oo S i Tassigandigaives 1.7
Chury, power, S, Best............. e 139,908 Reaping machine, I, Mills,...... . 199,508
Clothes dryer, A. S, Robinson, .., ... 199,610 | Begulator, feed water, J. Slade. .o 17,008
Clothes Hae supporter, 5. M. Knapp.. ... 179,68 | Roller, land, W. B. Parsonr...... o TN
Coal hod, J. 8, Brooks.............. ... 119,513 | Roundabout, J. C. Clime .. o 110,408
Coal hod, 1L, 8. Reynold ... 179, @7 | Salls, falr runner for, P, C. . o 1,0
Coalanining machine, T, T, Prosse ... 17,464 | Sash fastener, G. H. Beek........ooinnnnn . 119,003
Cock and faucet, A, C. Springer.... ... 179, 492 | Sash fastener and alarm, J. B. Underwood LIS
Cock, gage, A. Dixon.......... oo 179,530 | SAW, C. AIDErtOON.....curriiarisntsccsnarnes .o 199,300
Coffes mill, J. H. Berg.... . 179,50 | Saw gummer, J. W. Mixter............. - R T
Coffee roaster, C. W. Madsen.... . 1,419 | Saw-sharpening machise, E. Andrews. .. .. 1500
Coke, ote., crusher for, G. R. Root.. .. 179,612 | Sawlog machine, wood, . C. & M. Miller, . I
Conturmator, T. P, Kemp....... ....... oo 178, 415 | Seam, metallle, J. SeCIoAKOY .o.ovveains . YD
Cooking apparatas, portable, A. Stark. ... 179,430 | Seat and desk, school, Delph & Bradford. ........ 1432
OO WIRART, W R . oobs o ianrs oo mrcvavscis s assas 17, 8% | Seat, spriog, L. W, Fillebrown, Jr.,, (r).. ST
Copper, ete., cullnary vossels, ete., making...... 179,462 Beat, spritig, Z. COMM.uvveecrreeraresrsoarssnsnsosss 19,40
Crucibles, componnd for, 1. Baggeley............ 179,50 | Separator, graln, It. JL. Beaton ... T
Cultivator, corn, E, Upton........c.c... <es 179,43 | Separator, mtddlings, J. A. S.ewart R X
Curcallo cateher, E. 8. Hall,., ... 179,309 | Sewing machines, C. H, Wilicox i) ........ 7813, 7.2
Cotiery. table, J. B, H, Leonand . 109, 1 Sewing bobbin winder, C. L. No€ (F).......c0vrinn .25
Cutter hesd, D. K. Overhiser. ... " 19,598 | Sewing machine, looped fabirie, Appleton of al... 19,40
Dash board, J. Derrig..... 17,552 | Sewing machine, lamp bracket for, F. T. Kaaus 178571
Dental gold, G. J. Pack.......... 119, 423 | Sheet metal, rolled, Barker & Pratt (f).....cooeee T
Digger, potato, W. I. Herrek. . 17, 52 | Shingle cawing machine, E. P. Kidder .. .. 11568
Door hanger, B. Ellwood.... ... 179,408 | Shingling bracket, 8, X. Chapwan..... 752
Drill, stone, T. Woods.... 179,696 | Steve. flour, I, W. Prouty......... 119,85
Drilling machinery, rock, 8, [nge 190,261 | SKaLE. C. G. S. SInpIOt. .o vevees . 19465
¥gx holder, H. Gullbeault....... 179,300 | Skirts, ete., ornsmenting, T. Davison. S L]
Elovator, lee, T. Smith . Im,69 Slop bopper, C. H. Dare. ..ooovennnes . TS
Equalizer, draft, J. I, Morrison . 1,455 | Soap-cutting machine, M. \'o.l«n s
preparing, J. & It Lamb...... 2 TR Sods ash, saving, J. W. DIXOn. ... vieiinnn . IR e
Fare register and recorder, W. C. MeGINL......... 179,358 | S0d3 water, ete., dispensing, J. Matthews . .o
Faucet, M. Obermiller...... © 139,36 | SPIRdIcn, adjusting, W. G. BErTS...ooeviuiiinisness 109,883
Faucet, basin, E. §. Rich... " 1oa-o0s | SPinBIng machines, driving, T. Wrigley........... 17, &%
Feather renovator, J. G, Massoy. L1 s ::.ont former, L. Aya Tll ............ .. l::
Feathier renovator, Miller & Elder. seannees AR | O “""M“‘smw.& - Douglass o A,
Fenocos, portable, T. A. H. Cameron......139,518, 19,519 u‘*‘"-m o i saeeaees ereeasseny ::Jll
Fence posts, machine for boring, J. Dickens..... 19,584 | Steeriag ‘”“;“: mm L
Feaco wire, barbed. 3. S. Hariis............ . 119,009 | S¢encil plate, D. P. e - TS
Fire srm, breech-1oading, J- C. ‘Richards........, 11 o0 | Sove, dase-barning, J. Q. o
Fire arm, revolving, B. White.. . 17,60 Stove board, J. 5. nﬂmh.n u’. .............. cow saevene ::‘
Fire escape, B. Bustin........ . 170,815 | Stove, beatiok, J. " e T,55
Firo eheape, A. W. Crockett. uer 170,688 Stove, magazine, Ebert & Wehrlco. oo 1A
Firo place, . AdaIF.crcececonsesones w40 :::f,f,'. °"";c°‘;.’::‘::'r“; S ;"‘:«:
Fire place aund chimney, D. Curldao. s 10020 Ta .dn bm'a.'x .1‘ “";""f" A3 A RASERY ‘“:“
Fishing not float, L. Sander....... v+ 179,400 | Tap AndTadoet, » T Mo

Teeth, artificlal, M. Bemis., ... 179,508
Telegraph, clectro-harmonie pﬂuuu. L Gray... 199,50
Tooth powder box, 0. 'l\rlldnll........... 10,6

Toy pistol, C. B, Curtlss ..........
Trap, oy, T. W. Brown,,.......
Treadle movement, A, M, Allen
Trunk, A, F.Pfelfor oo
Type writors, keybourd for, P. Deming, ..
Vegetable cuttor, J, Delser, .,
Vehlewe neat, Jones & Thuken.

cssels, Ialon of, J. Eckhardt ..,
Grinding machiae, B. G. Luther.. 47 [ Vot m’u"’"' eyl
Gun 1l D. C. Farrlpgton....... o 10 Vessels, swinglng ohalr for, W. G, Iiatr. ..
Hammer for bells, spring, A. B, Tanner. lﬂ.:: Vi % gl ot oy
Harrow, J. Elllott.....o.vue « YIS l:.m Wco‘lmnl “lml'.mr. ""l & TN e
v ket 6T | Wagon, tamber, M. BUFOS. oo I8
arvester, J, MINEF. . ooins . N
Harvesterrake, J. Temploc e w190 007 Wagon, trodiing, £y Janee

Washing wachine, J, Kleln,
Washing maohine, W. 1, MeFarlel

Wateh koy, ndjustable, 1. Mulln x
Wellm cjector for oll, B, W, Hall,,,

Minge, W. A, Hopkinn......oove Windmill 3

Hings, raps A< C. Dufogron AT | reneh, J‘.‘.'L...:'.'““nm 17,08
Hook, xnap, M. W, Lyneb. ..o W AR | e T B, Underwood «oees li:d
Hoop fastening, wooden, W.J. Squire.. e Wi l:mll. G 1% CIAPK .evvne 3 m‘
Horse collar fastening, K. 8. Laflerty, o 19000 ringe »

DESIGNS PATENTED,
9,800, ~Canur Sonew Prare,—18 I Burr, West Mor-
riden, Conn.

9,92, —CLook Canss,—L, L. Culver etal,, n.wuu 5
0,50, ~Baves Tuovon. D, M. c-m.m
5,964, - FOUNTAINS. —J, W, Flske, New York ol
9,960, — Braoxers, <. 1L Halght o al., Quincy, B
0,906, —Canprrs, —J. Haner, Dutehoss county, N. Y.
o.un 10 9,010, - Cnx THR Prece. —8, Kollett, fan Fianels-
l.m L0 0,070, OARIOTS, =l . o. O. Libert | Yari 1
9,50~ Dnor TaxbLEs, W, It MeUomas, O
0575, 9,98, ~CAKFETS.~D. MeNatr, Boston, M

T. Meyer
x.J.

9,90~ Fannics, =J . MMMW-
5,90, ~Ixkxranie ~F. K. m
den, Conn,
A Of any one of the M
m one dollar (o uuum..
York elty,

SCHEDULE OF PATENT “ﬁﬁp
““m$uomom-qhn e
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THE VALIDITY OF PATENTS,
The Inoxperionood purohnsor of o patent doos
not gonerally approctste the importance of having
Ita ladis oxamingd, and thole validity wod seope
Hefined by some person oxperienoed fn suol mat-
tors, bofore parting with his money, It s not un
asual for tho mslgnos, Just ns ho n commoeneing
the manufaoture of artloles undor his rocently
purohased patent, to find that it s an Infeingomont
upon some proviously fssued patont, and thit he
hos not only mado n worthloss fovestient, but
that ho I Hkely to got muloted In dumugos IF ho
proceods with his manufucture.  Cosos nro  con-
tinually coming to our knowlodge whorein partics
have made purehases in good falth, and pald con-
stdormble sums of money on the pssurinees of the
patenteo and o more glunon wt thoe patent, pro-
surlong that nll that tho deawing of the Invention
showed was protocted by the alaims, when, (o fact,
tho polnt covered was almost nfinltosimal, An-
other munner in whioh purchasers are somotimes
decolved Iy that the cladms, slthough broad enough
and wordoed propoerly to cover the Invention, cons
tain o sioglo clemont protocted by somoe prior
patont, which covers the very part ln the new
maehine which s necossary to Insure its efMioleney.
The Howe sowing muchine patont (Hustentos this,
It protooted but Httle that any of the manufac-
tarems cared to use, oxcopt the one small part
cssentinl to all sowing muachines ; nod all manu-
fuoturers hud to pay Howo n royalty, and he de-
rived from that apparently teivial (tem an fm-
menso (neome,

Wao thorefore rocommoend any person who s
ubout to purchase o patent, or about to com-
moenee the manufeoture of any articlo under o
lHoonse, to have the patent oarefully examined
by n competent party, and to have a research
made In the Patent OMoe to see what the condi-
tion of the art was when the patent was fssued.
Ho should nlso soe that the clalms are so worded
a5 to cover all the foventor was entitled to when
his patont was issued ; and (6 s still more esson-
tinl that ho be Informoed whoether [t s an Infringo-
ment, 18 nbove suggested, or not. Parties desiring
to havo such searches mado can have thom done
through the Sclentific Amoricean Patent Agoncy,
by giving tho dato of the patent and stating the
nature of the lnformation desired, For further
Information, address MUNN & €O,

bird P.uuc Row, New York.

gavcrtiscmznts

Inside Page, onch Insorsion - - = 73 conts n line.
Back Page, ench lusertion - - - $1,00 a line.
A‘nurablnul may head adeertisements at the same rate
per line, by meaxurement, as the letter press, Adver-
Useanenta m st be recelved at publication office as earily

ax Friday morning (o appear in next (ssve,

CALLAHUE'’S

S Little Glane”
STEAM ENGINE.

.\lull durable, cheap,
L, and econom-
A lcnl i-_m,lnv Kuud for
fad circular. A. C.
SO LAHUE & co.,
¥ ¥ risania bxntlou.
York City.

PATIENT

OLD ROLLED
SHAFTING.

The tncl that this shafting has 75 per cent greater
strongth, a Aner Onleh, nnd I8 truer to gage, than an
other In use, rendors itundoubtedly the most economical.
We uro also the solo manafacturers of the CELEBEATED
Lm.x.l\a Par, COUPLING, and fnmlnh Pulloys, Hangers,
Of the most nmnm\cd at Prico list mailed
npplicnuuu to & LAUGHLIN
Y Stroet, 2nd and ard Avenues, Plttaburgh, Pa.
. Canal Steeet, Chicago, 11,

lrblot 4 0f this Iu\flln: in -luru and for sale by
F lLl"l‘ DANA, & i- Boston, \lxs
PLACE & dO., 121 (hnmlwn St
E & W li.‘\Ll ¥, Milwaukee, W u.

n tlny ot hmm- Agents wumul Outat and
terms free. TRUE & Co., Augusta, Malne.

TRADE ENGINE.

Nolselens Iu ope mllun ~Perfeot
In workmanahip—all light parts
of Cant Steel,

Evory Engine Indie ated, and
yalve corrected to give the high-
ost nttalnable results,

Warrnnted superior to any
semi-portable Engine in the
muarkoet!

: Send for FPrice List and Clrcu-
ur
Hemnyasxy & HeERCHEL-
nopx M'v'a, Co.,
lm)l-:n uhlu

STEAM ENGINES FOR SALE.

[ offer the following very superior Todd & Rafferty En-
fnes for sale at gre un? reducoed .rlu s: Ono 18x36, one
AxI% (eawrnllly, one 12x14, one n‘ 1, one 10x34, one 9x20,

one 7516, one Sx10 on legs, one Axi% ‘. portable one 8x16,
double holsting; all fArat class and entirely now. Also
various sizes and kinds of Boflors. I will also furnish
spocitications and estimntoy for all Kinds of ropoand Inu‘-
glog machlnery. Send for descriptive clre ularand price

Address J. ¢ A

10 Barelay 5t,, Now York, or I wto rson, N.

NEW DEPARTURE, i

tad I avery eliy & { the U, B, AND ©
9 1 MANUFAC H HEN.  §0 lll\
y by Veitar or in

Cimeimman, O

\lor-
New

- Y.

$12 ¢

u;‘

v
M T, i T ! wres pail A
paraen b4 B A ulu\rh -u 048 um- L

EAGLE FOOT LATHES,

With SBeroll and Clrcular Baw \(tm h-
joonts, Siide Rost, Tools, &o, 3 also Small
1o Lutl , Mutal Hand Planers, &c.
Nontout designm, nu|n||ur nolsh, Low
Pricos, Our new Catalogue describes
these und every tool nocossary for the Am-
atour or Artizan, Send for ft,
WM. L. CHABE & CO,

9 & 7 Liborty S5t. New York.

Gardiner's Pab Genbring & Squaring Attachment

Yon
LATHES

=

R, x. STATE & CO,, Spriugfleld, Ohio.

Stieutim

American,

03

NOW IN STORE: Onetn. Shaping Machine,
|‘hlll|||- makers, One 1640, x60 1t, Berew Cutting Lathe,
Latto, . W, Pond, maker.  ‘Two 16 1n.x6 ft.

f1. Sorew Cutting Lathe, ehaln foed Five No, |\ U
W, B, Dement & Son, makoers one
Planer, O, Whitcomb & Co,, makors,
Cutter, \\’m Bellors & Co., makers.
18 1o, x5 1t Palley foed Lathe, L.
nrlmllv Drill, Pratt & Whitney,

One 3 In xS 11,
One 18 in.x5 i,
W. Yond, muaker Tl
makers,

61, bed, Ono Hand Lathe, 12 In
with taps and dies, One 2,000 1y,
mer, One Wm, B, Bement & Son A £t Bolt Cotter
dle Cluteh Bolt Catter, cuts 5 1n. to X In
Also, Hst of Bridge Ballding Machinery, advertised July

swing x 4 11, bed.

/l IR COMPRESSORS

FOR ALL PURPOSES,

ASPECIALTY of HEAVY PRESSURES,

THE NORWALK IRON WORKS CO,
‘uil I NORWALK, CONN.

(?orrmsmml 1ron,

Tron Bulldings, Roofs,

Shuttars, Doors, ete

MosuLy  1#ox Briow
AND Roo¥ COMIFANY,
Ofee, 5 D--y Htreot,
New York.

E Bend for clrenlars,

EXXLERSS.

Tho very beat in the United States aro those of the old
and woll-knawn

SWHEELER, MADDEN & CLEMSONY
brand. llwy msy l‘u had from dealers everywhere; or,
In la iufacturers,

£ quat lllh N, ‘dlr(w '("lm:: {h{ i” RS
- l‘llll"l'l:’l\\'ll...\ Y.

AD
\oml for I rlu‘-ll-l

OYFUL Nzws for Boys and Girls!!
¢ Young and Oldiil A NEW l.\'-
VEXNTION just patented for them !

Fret Sawing, Scroll Sawin
'l‘urnlnn Bor nc I)rilllnu.(-rhu -
ing, Pollshing ! ‘All on one Cabi-
net Lathe, on Wheels,
Price from 85 to $30, For Pamphlet,
address EPHRAIM BROWN,
Lowell, Mnss,

STEEL CASTINGS.

Solid ana Homogeneous. Guaranteed tonsilestrength,25
tuns to square inch. An invaluable substitute for l‘!pf‘ll-
slve forgings, or for Cast Iron rcqulrlmr groat streongth,
N.ud for cireular and price llst to CHESTEF  STEEL
STING CO., Evelina St., Phlladelphia, Pa.

Kara Hnuhl
Berew Cutting l athion, Pratt & Whitney, makers,

sright Drills, L, W. l'g
34 Inxb 1, Planer, 1

One single spindlo
e Faco \Ilhlnu Machine, .l-mn 8, Lamson & Co,, makers

Forris & Milos Steam Hammer,

One Munching Moaohineg,

Second Hand Machinery,

One ¥ in, Bhaplog Machine, Hewes A
Ono 181n, 36 1t, Serew Cutting
One 121n, 36
One 5 fe. Radial Drill,
One 24 1o, x5 11,

maker,
L, W, Vond, maker,

d, maker
. Co., makers

New Haven

Mlanoer, C. Whitcomb & Co,, makors One 21n, Bolt
Pulloy Feed Latho, Jones, Lamson & Co., makers One
Iree l-npllnllv Drills, Ames M't'g Co., thakers OUne 2

Pronllng Machine, Windsar M'1°g Co., makers

One Chain Feed Sereow Catting Lathe, 12 (o, awing,
Two 4 spiodie Bolt Cutters, cuts from %o, to 14 1o,
One 1,000 1ha, Ferria & Miles Stoam fiam-
Two Double Nut Tapp g Machines, One single spin-
yanehes 4 in, hole through 316 In. lron
#th ¥or Pricos nod Partioalsrs, apply to

CEORCE PLACE, 121 Chambers & 103 Reade Sts., New York

TTHE

Bigelow Engine,

The Cheapest and Best Portable
Eugine offered to the Publie,

Frice, 4 Horse Power.. a0
w'g e " 7]
WA " 5
“ oRg " Bk
T o2 =)
wig " a0

Prioce of Mnllunnr{ l n.{luu
Without Bolle
Illnr-n- l'uuvr

i l-) Hlg Nnnu l’u\u-
Wwis

Send for Ilustrated Clrcular
and Price List.

I, B, BIGELOW & CO.
2 New Haven, Conu.

‘nl{ a\Ll' ~A New Bogardus No. 2 \llll for
dry substances; also, l;c tuof plnu . l;rh e $100, or
C.

less than Lalf cot. . Z
W rul lllnuluﬂl 14, N. Y.

Lathes Planers Sha apers, Dmlls

(.:-nr&.lloll olt Cutters, &c. E. G( TLD..\ewnrk N.J
SN OARPENTER “Fomass i aticsnnt

MANUFACTU Hlsl( ()l-'

FIRST (,LA'-Lb TAPS
ES, Pawtucket, B.

AND

Men to travel and sell goods to
denlers. Nopeddllog. S80a
mm.(h hotel and traveliug expenses

oald. Moxirox Mayoracreming Co . Clocininatl,Oblo.

E ' §4 E RSIBLE
| morshiadd " Bltamne

FOR ALL PURFOSES,
Cheap, slwple, darable, and effective, &%
l.lh({l-.l:“ YO M F'G'CO,, 165 Pear! BT, N.¥

VOOT LATHES-

oy 0 BCREWCUTTING

.\. )( ’, Voot Drill Presses, Send for Cireular to

2 H. L. SHEFARD, Clocianatl, O.
\ ANUFACTURERS AND PATENTEFES hav-
i {ng usefal articles, suitable for the Hardwarsa Trade
and desirin nl-l n- nmnu{u ture and introduce (he sans
sddress 1, l& , care Puarr & Co,, Buffulo, N. ¥,
Small saioples umy bc sont, samme Lo be retsraed If duued

HON rLANING MACHINES A SPECIALTY.
C WHITCOMB & CO., M'I'rs, Wr:uulcr Mass.

OTIS siiasiery,

OTIS, BROS, & CO.
No. 348 BROADWAY, NEW )'III:K.__V

No We will start you in a Dusiness yon

can make §50 a week witpout capital

casy snd res ccuhm for elther sex

M O N EY Agonts’ Supply il Bowery,N. Y.

\ ACHINERY OF IMI‘ROVFD STYLES FOR

YA ‘making SHINGLES, HEADING, and BTAVES:

Also GUAGE LATHES for TUENING HANDLES. Solé

makers of Laws Fat, Shingle and Heading ‘l'ln( Nl
chine. Address TEEVOE & CO, Lockport.

(1) )f QIS TSRS

FRICTION HOISTING ENGINES.

AND FRICTION [O7F
JPULLEYS

[FORSE r-:.'mgpr |
;if,if' "‘L_T Y.}

PUNCHING fu s
DROP PRESSES, Siuvirssons. taun.

l LOSSOM ROCK, HARBOR OF BAN FRANCISCO.

hxll Account of its l’cmu\nl Method and Cost. By
Col. R. 8. Willlamson, With 25 [llustrations, dia .
&e. l’n-pl nting valuable Information for engineers.
Price 10 cents, (onln(ued in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 2. To be had at this Ofiice and of
nll \'ern Dcah:r-

) l-"\\(,\ (.\I'.U‘ new styies, with name, i phit-
-« HUSTED, Nassau, Benss, Co./N.Y.

ORWICH Unfversity Sclentificand Milltary School,
Northfield, Vt. Address Prof. CHARLES DOLF

> m Try Y . >
1 AIE\I SCROLL SAWS
Our speclalty s Seroll and Band Saws, Over 30 Ma-
chines {n use. SUPERIOR TO ALL AND LESS PRICE.
CORDESMAN, EGAN & (O,
Cor. 2nd & Central Ave «» Clncinnaty, O.

SOLID WEALTH!

$600,000 IN GIFTS!

¥ Grandest Scheme ever Presented to the Public !

v 5]

A FORTUNE FOR ONLY $12.

THE KENTUCKY
CASH DISTRIBUTION COMPANY |

authorized by a special aot of the Kentacky Legislature,
for the benefit of the Public Schools of Frankfore,
will have the First of thefr sorfes of Grand Drawings at
MAJOR HALL, (o the CITY OF FRANK-
FORT, KY,,

THURSDAY, AUGUST 31, 1876,

on which occasion they will distribute to the tHekot holad
ers the lmmense sum of

0,000!

Thow. . Porter, Ex-(iov, Ky, Gen'l Manngor
POSITIVELY NO JOSTPONEMENT!
One SLO0000

Grand Cash Gift
d Cash Gilre .
wnd Cash Girt

and Cash GITE o 20,000

rand Coash Gite . l{;.llml

Oue (-rulnl Cash Gilt a000
( nnh Gifts of sl L0060 ene h ..... i 1).00"

200 ¢ e 0,000

00 o ne h 0,000

. SJ0.000

200 eng | aeds 1,000

0 Cash 100 ench GO, 000
10,000 ( unh (-lllnul 12 cache 0 120,000
Totaly, 11,156 Gifts, All Cash, ..o 00,000

PRICE OF TICKETS
W hul- lh kl ts, $13; Halves, $6; Quartors, §5; 0 Tiokots,

lek $3200; hr“ 'l k-ln 500 0O Tiekots,
100,000 1 It’M ta ot $13 cacl),
Hon, E. H, Taylor, Mayor of Frankfort, the ontire
board of City Conucllmen, Hon, Alvin Innull, late
Chief Justice of Kentuoky, and other distingulshed
citizons, together with such disinterested porsons s
the ticket holders presont may deslgnato, \\I‘l superin.
tend the drawing.,
Remittances can be madoe by Express, Draft, Post-
office Money order or Roglatered Lottor, whde payable
W KENTUCKY CASH DISTRIBUTION © UII’ INY,
All communications, orders for Tioke lu. and spplion-
tons for Agencles nl.uuld ln‘ addrosied L«

I » THON, I, I'lll(’l‘l‘.ll.

(-l lll lul Munluu'l I'umhlml‘ Ky,
WO BARKOW &
General Iaunlmn Agents, 710 llunuln n\. Ny X,

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

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

| RACING BOAT STOCK.

‘SPANISH & WHITE CEDAR.

’ Extra lengths and quality, from 3-16th thick up, planed
nml unplaned. Also, full stock of HARD-WOOD LUM-
BER and VENEERS, MAHOGANY, SATINWOOD

ROSEWOOD, WALNUT, &e¢.

Inclose Stamp for Catalogue and Price-List,

Geo. W. Read & Co.,

156 10 200 l.ow_h st E0th & Gl sts, ELRLN, ¥

ENGINES awo BOIL.ERS

CENTENNIAL M LLS.

Harrison’s Standard Flouring
and Grinding Mills

Excol all othors In Machinery Hall In the quantity and
quality of four and meal produced, and are abhead of the
Ao, Peices S0 per cont below any others in the
mnrker,

Millers and others are lovited o examine thelr pecn
Hurities, Call on or address

EDWARD HARRISON

Post b, Seo. K, No, 4,
Muchinery Hall, Philadelphis, Pa,
AYTON CAM PUMP,

Destgned espocinlly for Boller

Feoding,

Aro Pumping water at 280 ¢,
Centors

No Dead
Phie Steam Valye bea platn Side

Valve, fdentieal to the sllide valve of a
Stowm Eoglne, but dertves (s motlon from
noonm ?‘[n'\'ll can bo rogulated to sult

uvaporation,
£ Bund for Clronlar,

P Sith, Vaile & Co.,

DAYTON, 010,

SPA I( ETHEOROTON & SAVETHE COST,

Driven or Tube Wells

furnished to large cunsnmoers of Croton and Ridgowood
Vater, WM, D) ANDRISYE & RO, A1 Watorst, 3
who control the patont for Greon's Auierican Driven Wull

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &c.
Send for Catalogue. DAVID W. POND, Successor to

LUCIUS W. POND, Worcester, Mass.
per day st home. Samp:es worth §1

$’5 to $2 free. SiiNsos & Co., Portland, Me.

T ATER SUPPLY FOR TOWNS AND VIL-
LAGES. By Clarence Delafieid, C.E. A concise
and valuable Report. showing the Cost and Merits of the
Various Systems—Discussion of the Holly System, Its
Merits and Defects—The Beservolr System, with Pumps,
Coat, and Advantages—Resulta Obtained and Economy
of Use of Various Systems in Different Towns, Wit
Names and Duty Reslized, Facts and Flgures Lo enable
Town Commiltees to judge for themselves as to the sys-
tem best suited for thelr wants—The Best Sources of
Water Supply—Water-Searing Rocks—Artesian Wells,
their feasibility, excellence, and cost of boring—Impor-
tance of ater—How Surface Water is Rendered
Impure—Cost of Water Pipes, from 2 to 12 inches diame-
ter, for Towns, Including laying, all labor, materials,
ates, Joints, ete.—Estimates of Income and Water
?uu-- for \up{-lry of L0 Bulldings. Price 10 cents,
umunml in SCIENTIFIC AMERICAN SUPPLEMENT,
No. To be had u(bh(nncc and of all News Dealers,

ROPOSALS FOR THE MANUFACTURE OF

Patent Jolners' Clamps (to be made of iron) will be
received by the undersigned. Models furnished. \ddrfu
Jnun lh :mxn Room 7, Te 'nple k.ulldlnu Se. Luuh No

Stabs’ Files, Tools & Stegl.

Machinists® )Inr Touh Jewelers' and
Engraven' p‘l-llr-. Lathes, Chucks,
Vises, Taps “and Dies, Heamers, Morse
i Driils, Flle- and small Tools of all kinds,
for amateurs or practical workmen. Hu-
berta' Freneh Emery Paper, Grobet's
Swiss Files, Bracket Saws, etc. Agent
for the Almond Drill Chuck. Best and
cheapest In the market. Price $3.00,

J. M, \l()\‘l‘(.o\ll"ll\

103 Fulton St., New ‘ork.
A WEERK to Agents, Old & ¥ oung, Male & Fe-

male, lnlholrl:»rnmv Terms & OUTFIT FREE.
Address P. 0. VICKERY & CO., Augusts, Me.

7
HAFTS.PULLEYSHANGERS

&
)
).

COUPLINGS ETC.

In Stock, and for Sale by
WILLIAM SELLERS & CO.,
Phlladelphia, and 79 Liberty St., New York.
Price lsts and pamphlcts on application.

BLAKE'S PATENT
Stone and Ore Breaker

Crushesall bard and Brittle Substances tu
nany required xe. nm u,; u:xd ot
STONE for Roamn N y &C.
Addresa BL. \ht. ( l\l \H} B (U

New Haven, tunn.

The HOADLE ¥
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR

ND BALANCED
THE BEST. MOST ECONOMI
SEND FOARA ¢©

TheJ.C.HOADLEY CO. LAWRENCE 'MASS.

STATE WHERE YQU 3AW T

,7 ELOCIPEDE CARRIAGES, OF LIGHT CON-

struction, fast speed. Worked by band cranks,
Al oy TooL treaalon, diustrated in SULEN CIFIC AME-
RICAN SUPPLEMENT No, 5, o ve tad at this ofice
ana of all nowas uuvmn I'rlce 10 conta.

A MON u “ARENL WALLeQ every.
where mulnvn hooorable and drei
o I-.a Particulars spns free. Address

« WORTH & CO.. St Louia. Mo,

Jow TO \|.\i(tf§i-uuu. By
Joshus Rowso,

SPRINGS.
With three l'lluﬁ\'illr' of the tools,
which are custly made, sod euumh‘los loal directions
fur \nurlln‘yx tnoluding Hardoning an 'lvmxn.‘rlns Price
10 num: J\"“'{"“f‘ ;: t:ulx*ur\c AMERICAN SUPFLE-
MENT No. 0 bo had at this oftice and at N
Htores throughont the country, ekt

], ARVARD UNIVE R I'l‘\' DENTAL
SUHOOL, The next {vnr of this school beging
undoer the new plan, Sept. d 1576, and ends June 27,
1877, with i recgna of tne week st Cbristmas and another
In Fobraary, The teaching Is consecutive through a
courae of two years, the lustraction of one year not
boing repeatod th the next; that of the first year bef
fdontical with that of the llnr\nrd Medlieal Behool ngﬁ
by the same Professors, Hy this plan, the amount of
fngtruetion glyen is doulile llu\( of any other urlcuydem
:?ll:wlui-ilr mn_ll w(;{:.\huhIm\rﬂn\sil’con For Infor
an, addross CHANDLER, D
mont sureet, Boston, Mass, T IO,




-
Engravings may Aead adeeritsements at the same raote
oer line, by mearurement, ax the letter press  Ad.
vertisemants must de received at pudlication afice as
carly ar Friday mornmng 1o appear (n mext (mve

o SentTor
owm ere, Send for

N. H. BALDWIN, wﬂnll. N.n.

Commlm AIR MOTIVE POWER.—For
(#ﬂ send X cents
sﬁmc AMERICAN suP u:ubg‘.nwm. )
ning umvlln o
‘!\acc-:umsno' m St. Gothard nel
Works, with dimensiona, et :

REA

FOR ALLSKIC}'DS OF MACHINERY-A

iy to
HILLS, 31 Cortland:t t‘u..pga‘ev York.

EHIGH UNIVERSITY.—TUITION FREE.—

ﬂvﬂ. Mechanicalsad )lld? Engineering; Chemis

ry sod M mz ‘ourse ; Freach and Ger-

man; hcl u erature ; lnzcmuuu! and Constitu.
vidences. Address

B Rer o 1)
The REV JO!I\ ] AVITT, D,D.Pres. Bethlenem, Mat

$%% LATEST IMPROVED
MACHINERY,

For Manuf! SPOKES, HANDLES, A.\D ncm.
Address J. GLEASON, cor.3d & Diamond Sts., Phila.

Scientific American,

By Hamilton W. Fendred M. E. An
M' e ot teo, 1t sdvan-
‘\!ﬂh Gfﬂ "rice 10 centa. Con-
SCIENTIFIC AMERICAN SUPPLE-

| lhll ollcr. and of all nows agents.

TO INVENTORS,
AND MANUFACTURERS

The 4404 'v"“"ﬂ of 1he Amertsan Trartinte will open Sop
bemiar ¥ V. sy wiil B bewived afer Al Mas, other
pedn afier Ang 0t 0 Teerensnd swnsds and & By tal G n!lud
Letdie yuar. F o pariwniors, Manks. ohe, 0 irees Ceraral Sage
ahemonny Awerioas husutate, New Yok »

- SCHLENKER'S

Stationary-Die and Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.

HOWARD IRON VIOIIKS,

-ﬂ-lo, N Y.
L= Send for Catalogue..3

IMPROVED DOOR LOCK

Locks a Door In center, above, and below, with one mm
of the Key, nd u »0 constructed that it cannot be opencd
without ihe prover kev. Address
LIGHT & m\m l\lenue. Manhelm, Pa.:
Paterson, N. J

WILL HAGUE,
T . o
: HIII 2+ WROUGHT
IRON

BeAmS & GIRDERS
HE UNION IRON MILLS, Pitisburgh, Pa.—
The sttention of Engineers and Architects is called
1o our improved Wrought-lron Beams and Girders (pat-
enl«h in which the compoutid welds between the stem
d fNanges, which bave proved so objectionable in the 0ld
mode of manufacturing . are entirely avolded. Weare pre-
rared to furnish all slzes at torms as favorable as can be
obtained elsewhere. For descriptive Hthograph, address
Carnegie Brothers & Co., Unlon Iron Mills, Fittaburgh, Pa.

§onxw PROPELLERS, THRIN sm«m AND
FITTIN

H.W,

JOHUNS'.

PATENT,

OGERY” TA.\'XATB OF SODA BOILER
, SCALE PREVENTIV
Msdison, Ind.

OS. BOOE
E Send for book on Baller lotnauuou.

[ESTABLISHED 1846.]

Mumn & Co.'s Patent Offices.

Thr (Mdest Agency for Sollciting Patents 1o the
Unlml Nintes,

THIRTY YEARS KIPKRIEA’OA.

MORE PATENTS have been secured through this
Ageney, st bome and abroad, than through suy other in
the world.

They employ as thelr amistants s corps of the most ex-
perienced men 88 examiners, specification writers, and
draftsmen that can be found, many of whom have been
selected from the muks of the Patent Office,

SIXTY THOUSAND luventors have avalled them-
selves of Munn & Co.'x services In exsmining their in-
ventions and procuriag thelr patents,

MUNN & CO., 1o connection with the publicstion of
the SCIENTIFIC AMERICAN, coatinue to examine In-
vnuou confer vuh laventors, prepare drawings, spe-

| and L, attend to fling applications
io the Patest Ofice, paylag the government fees, and
wateh each case step by step while pending before the ex-
amiser. Tuls is dose through thelr branch ofice, corner
Fasd Tl streets, Washington., They slso prepare and
Sle cavests, procure desigs patents, trademaris, and re-
lasges, sttend 1o rejected cases (prepared by the Investor
or otber sttorneys), procure copyrighta, attend to Inter-
ferences, give written opinions on matters of infringe-
ment, furnlsh coples of patents, and, ia fact, attend to
every braoch of patent business both in this and lo for-
«lgn countries.

A special notice s made 1n the SCIENTIVIC AMENRI-
CAX of all Inventions patented through thie agency, with
the naime snd residence of the patentes. Patents are of-
ten sold, In part or whole, 10 persoss sttracted 1o the fo-
vention by sach sotice.

Patents oMalned in Canada, England, ¥rance Belgium,
Germany, Rosds, Prossisa, Bpaln, Portugal, the Brittah
Colonles, and all other countries where patonts are
granted, st prices grestly reduced from former rates
Bend for pamphilet pertaloing specially to forelgn patonts,
which states the cost time granted and the raqulirements
oF each comniry.

Coples of Patenta.

Persons desiriog sny patent lasued from 189 to Novem-
bor ¥, N7, can be supplied with official coples at res-
sonable cost, the price depending upon the extent of
drawings and Jength of specifications,

Any patent lssned since November 27, 1867, at which
time the Patent Offos commaeneod printng the drawings
abd specifications, may be bhad by remitting to this of
fice N

A cogy of the clalms of any patent ued since LN will
e furnisbiad for 01

When orderiag coples, ploase (o remit for the same as
above, and soate same of patantes, tlitle of Invention,
sid date of patent

A pamphiet contalnlng the laws
obtalning Usited States paten
sty bosnd Referesce Book,
poges and many engravisgy sad lables lmportant 1o every
patantee and meachanic, and is o wseful bandbook of ref.
erence for everyhody. Price B cents, malied free

Address
MUNN & C0,
Pablishers BCIENTIFIC AMERICAN,
37 Park How, N, Y,
graven Orrios-Corner F and 7ih Mreets, Waab-
sgron D, ¢

Il directions for
ot free A band
L odpes, conialne 1M

ﬁm os Roofing, with the improved White Asbestos
re Proaf Coating, for steep or 8at Roofs In all climates,
e “'}‘.t;u%."."m:.’ Toots
S fo on -
As Saint. for Tin Roo ork, &c
I colors—for structu
for wood work, &ec.
\ shestos
: :m - 8 ulndrounl a.fﬁ"um
:ﬁclu are rnd{ for nn And c‘:‘uc ensily ap-
p“edby one. or Punp lets, Price Lists, &c.
‘d KNB 87 Maiden Lane.l‘l Y.,

b3 er.

Stone Channeling

OR
Quanrrying Machine,

wulnwm.l. PATENT,
FOR CUTTING STONE INTO VARIOUS SIZBS
AND DIMENSIONS IN ALL KINDS OF
QUARRIES,

STEAM STONE CUTTER CO, RUTLAND, VT
BOLE PROFIIETORS AND MANUFACTURERS,

MACHINERY,

IRON .0'100 ngﬁ IACBIIEIY
Cold Rolled Shaftmg

HANGERS, FULLEYS, COUFLINGA, BELTING Ae,
&c, Kend for [Hlustrated Catalogue and Price List
GREOROR PLACRE,
General Agent for the TANITE GO, ' SOLID vmun'
WHEELS A ¢I) EMERY GRINDING MAC IIIN
nu lulnh«ud 1B Meade Bis,, N,

m@w

REYNOLDS & CO,,

1453 EANT NT,, NEW HAVEN, OT,
MANUFAOTURE

lron and Meel hot Berews, Hound, Square, and Hexagon
Head ;| Machine and ( !} Sarews Mano, Knob, and Loek
Berews; Machine, Bridge, sod oof Bolws, loit Knds,
Bisnks, Nute, Washers, etz., of every description

Send for Price Lint

l;“(i.\l(hl't« l'\Tl\l UNIV II(HI\I l'('G'HN-
TRIC MILIA-¥or grinding Bones, Ores, Sand, O
Cructbies, Pire Clay, Gusnos, Ol Cske, FPeed, Com,
Corn and Cob, Tobacco, Saufl, Sugar, falts, Roota,

Spices, Coftes, Cooonny sxsced, Ashestos, Mioa,
elc., and whatever can be ground by other mills
Alse for Palots, Pristen Inks, Pastr Nacking, ot
JOHN W THOMBUN, mmooessor o0 JAMES PNOGANR
DUS, corner of White and Kim Sta New Tors

Wood-Wor )

ood-Working Machinery,

Pach sas Woodworth Maalog, Tonguring, and Grooving
Machines, Dunfei’s Flaners, NHichardson's Patent Iin
proved Tenon Machines, Mortlslng, Moulding, and e
saw Machines, ana Wood-Working Machinery geons
rally. Manufactured b

%llll)lll"l. RUGO & RICHARDRON,

26 Ballsbury Mtreet, Worcester, Mu- 11
(Shop formerly ceoupled by R BALL & 0O.)

O IT P!

7 | JS—

Ax arule, 1t pays best to advertise what one has to  se
or wishes to purchase, In papers having the largest cir-
culation among the slass of persons lkely to be Interested
In the articie, Parties having Manufacturing Establish-
ments to sell orlease, or who wish Estimates made for
Constructing Bridges, Dama, Iron Bulldings, Furnaces,
Heating Apparatus, Steam Engines, Boliers, Wood and
Iron Worklog Machinery, Agricultural Implements, or
Contracts for Engineering Works of all kinds, will ind
that 1t pays to advertise In the SCIENTIFIC AMERI-
CAN.

The value of the SCIENTIFIC AMERICAN as an ad-
vertising medium cannot be over-estimated It goes
tnto all the machine and workshops In the country, and
s taken st the principal lbraries and reading rooms in
the United States and Europe.

The SCIENTIFIC AMERICAN and SCIENTIFIC
AMERICAN SUPPLEMENT have a larger circulation
than all other papers of thelr kind in the world com-
bined ; and at no period since the commencement of the
publication of these papers has the weekly cireulation
Been as large as at the present time,

The actual tesue of the SCIENTIFIC AMERICAN s
47,500 per week, and of the SCIENTIFIC AMERI-
CAN SUPPLEMENT, 15,000, making the combined
circulation, 62,300 every week.

1f anything Is wanted in the mechanical line, advertise
for it in the SCIENTIFIC AMERICAN.

If one hasa patent or machinery to sell, advertise In
the SCIENTIFIC AMERICAN.

Ifany one is exhibiting at the Centennial, 1t will pay
them to advertise where they may be found.

For rates, see the first column of the last page of this
paper.

The Supplement.

Next to the SCIENTIFIC AMERICAN, the SCIEN-
TIFIC AMERICAN SUPPLEMENT has the largest cir-
culation of any paper of itx class published. The SUP-
PLEMENT Is a distinct publication from the SCIEN.
TIFIC AMERICAN, and bas a large circulation other
than among the subscribers of the regular edition.
Terms for advertising are very low, as follows:

Back Page, tinted cover....35. a um) Bacn

Insldepage-. ... 0 ccneen 25c.aline| INSERTION.
Discount for large space, and to quarterly sdvertisers,
Address the pablisbhers,

Munn & Co.,

37 Park llow. New York.
CENUINE

The Standlrd—But Stock—Finest Finish-

MANUPACTURKD ONLY WY
D. ARTHUR BROWN & CO. Fisherville, N.H.

ILL STONE DIAMOND DRESSING MA-
CHINES. Slmple, effoctive, and durable. Also,
inted Ioo for lmelnxf:‘.mery Wheols, Grind-

iled Iro d Paper Cale oder Rou:.ndoth
mechanical p rpouu Also, Diamond Tools, Saws -nd
Drﬂlnnldﬂoom". J. chk!IhSON “Nnuubt..!\ Y.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH “AIR ll’ACIP’ IMPROVEMENT.
Saves 10 to 0 per cqnt. CHALMERS SPENCE CO.,
¥oot E. 9th St., N. ¥.; 1302 N. 2nd St., St. Louls, Mo.

 WHIPPLE'S
Patent Door Knob.

Awarded » l\mnlo Modal at the American Institnto Fair

;or&ﬂ:ll. The u u "' We cig‘nl!dcr llml method of

(9 A great vement over any-

thin, nflnvenw for the purpose, mt obviates m:‘:’n

of side scrows and waahers, B:maun be regulated to sult
n

any Wcueulg( l)lion. Clre
& WHIFPLE COMPANY
Weat Hoﬂdon.bon or 97 Chamberw 8t., N. Y.

Niagara
nmes SteamPumpWorks

EsTAnLIsuED 18N,
CHARLES B. HARDICK,
Ne.23 Adams NSireet.
BROOKLYN, N, Y.

SPECIALTIES IN “ARP kc
We have unusually complete m:mun ormnu turiog
1y m— nomically an
almost anything dlm'nu.luzz or -mAl :el: uy metal.
Correspon onct_r:ll wodels A BILI'!K 0.,

HULL
DaxsURY. Coxx.

Brayton Ready Motor.

1t has lm boller, 1s safe, economical, mnrd hy any
one fn one mionte, pecup wes wmall space, and gives an
unsurpassed stondy, reliable power. Addross

Penna. Readx' Motor Co.,
oy l'illndol.hll. Pa,
Wor l. ing Models

And Experimonial NnMnr Metal or Wo e to
urdor hy J, NER, &2 Center

HNER, 8 ﬂ\.,q. )

TEKAPANDING MANDI(RI.R ITKKL
4 Olamps, &0, for Maohinista. Nlnuuclurvd"‘y
LHCOUNT, o, Norwalk,0t. Bend Tor roducod Prioe .m

Portland and Keene's Cement.

From the best London Manufsctarers.  For sale by
JAMER BRAND, & Boekman 8., Now York,
A l'nrllral Trunu on o rnwnt mmuh-d fur 3 conta,

Nuuhlln Ko u.L.. and ‘l’nmnlu HMMM. Em

Baws and Genersl Wood: Working lhc .
JOHNH, SCHENUK 'S BONS § Ma
nend for Catalogue (AL /_‘_yh l \' F'!]

Todd & Rafferty Machine Co.

MANUFACTU RERS OF
The celebrnted Greene Vartable Cut-OF En,
Patent Tubuiar and Fiue Bollers, Maln BL
iionary, Holsting, snd Portable tuum

ATHE DOOK

Lowe's
alve fia
lcnol sll

kinds mr-m l‘ump- MI) Gearing, Shar
Tow Oskum wing Jlope, Flax snd Ilcmp hnhlnn
ow Haven Manufacturin (n .

ents for l’w
Iof- LTools, for Judson's GoYernors s
Nlurteyant

How
WARKROOMA, ™

op -lvn.
7 Bt s Y Y
WOMKS, DA'Illuuld X JE :

[AucusT 5, 1876.

| The Tanite Co.,

STROUDSBURG, PA.
EMERY WHEELS & GRINDERS

Machinists’ Tools.

Nxw and IMrRoveD PATTERNS
Send for new {llustrated catalogue
Lathes, Planers, Drills, &c.
NEW HAVEN MANUFACTURING co,,
. New Haven, Conn,

Nl. SELIG JUNIOR, & CO,
Importers of American Machinery, ‘funl-. An‘ru!(uu
Implements, Wholesale and Export Hardware and Ma-
chinery Merchants. Fat'd 184

ln\lm\ ExGLAND, And NH’II\ GERMANY

PORTLAND CEMENT

ROMAN & KEENE'S. For Walks, Cisterns, Founds-
tions Stables, Cellare, "rmur- Hesorvolrs. Breweries. ete,
Hemit l;) cents for Practieal Treatise on Cementa,

8. L.

New York

EX
HIBITION OF 18%, —The full History and Progress
of the Exhibition, mape of the grounds, engravings of
the bulldings, news and accounts of all the most notable
objecta, ar= given weekly In the SCIENTIFIU AMER!
CAN SUPPFLEMENT erms, §5 1or the year; slugle co-
ples 10 cts To be had st this .u’me and of all news agents,
All the back numbers, from the commencement on Jan-
uary 1, 196, can be had, Those who deaire 1o possess o
com lrlr and splendid Illustrated Record af the Centen-

MeEncuaxT & Co,, % South St,

HE CENTENNIAL INTEKNATIONAL

nisl wition, should have the SCIENTIFIC AMERI-
CAN H TPPLEMENT,

DAMPER Axp LEVER
REGULATORS GAGE COCES.

MURRILL & KI KEIZER, 44 Holliday St., Bali-

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B. FRANELIV, V. Pres't.  J. I ALLEN, Pras,
1. B. PIERCE, 7.

NOYE'S

Mill !‘urn.lshh!_gWorks
Are the in the United Stat They make Burr

Millstones ble Milla, Smut Machines, Fackors, MIE
l‘|cll. Water Wheels, Pullc{n and Gﬂﬂn‘. spocially

adapted to four mills.
J.T.NOYE & ..BGM N. Y.

Oor THE
SCIENTIFIC AMERICAN]
FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTY-FIRST YEAR,.

VOLUME XXXV.—~NEW SERIES.

Tho publishers of the SCTENTIFIC AMERICAN
bog to announco that on the first day of July,
1576,  now volume commenced. Tt will continue
o be the aim of the publishers to render the con-
tonts of the new volume more attraotive and use-
ful than any of (ta prodecossors.

7o the Mechanic and Manufucturer

No person engaged (n any of tho moobanionl pur
suits should think of doing without the Sores-
yiric AMERICAN. Every number countains from
six to ten engravings of new machines and inven-
wons which cannot be found (n any other publics-
ton.

The SCIENTIFIC AMERICAN is devoted to the
{norests of Popular Sclence, the Mochanic Arts,
Manufactures Inventions, Agriculture, Commerce
and the industrial pursults generally; and it s val-
uable and Instructive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Each volume
contains hundreds of Notes, Recelpts, and Sugges-

tions and Advice, by Practioal Writers, for Work-
tng Mon and Employoers, in all the various arts.
TERME OF SUBSCRIFPTION w POSTAGR
PALD BY Us,
One copy Sclentific Amerionn, 0ne yoar ‘g
One copy Bclentific Amerioan, six uwuth.
Onoe copy Sclentific Amorioan,threo months 1
One copy Salontific Amerioan and one copy
Holontifio American Bupploment, both
for one yoar, postapild. oo
The Sclentific American Supplement.
A weokly papoer, uniform in size with the 8O-
TIFI0 AMERICAN, but @ distinet publication. It
contalns working drawings of eogineering works,
and olaborate treatises on overy brunoh of Solence
and Mechanics, by eminent writors, at home and
abrond. An illustrated cover proteots the hand:
somoly printed shoots.  Prico, $5.00 per annum
Single coples 10 conta.
Romit by postal order, draft, or express.
Addroms all Jotters and wake all Post Office or-
deryand drafta paysbile to
MUNN & CO
37 PARK ROW, NEW YORK.
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