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AMERICAN INDUSTRIES, - No. 10, ciation of the efforts of all who have effectively worked for  ment of new purposes, or of A. B. Wilon discarding the

SEWING MACHINES. the development of this useful art; whether of Elins Howe  shuttle and whittling the model of & thoroughly original, in-

In P“mmofourpurpomnn“mmu“g and giving some | modifying old devices and applying them 1o the necomplinh. ' genious, and effective substitute therefor from the end of &
account of important American industries, we have broomstick. We have chosen 1o present our readers
reached a department of the mechanie arts pre-cmi- with some illustrations of the works of the Wheeler

& Wilson Manufucturing Company,

Without going into the history of this concern, we
might say of those from whom it derives its name,
that A. B. Wilson, by the original inventions of the
rotary hook and four-motion feed (to say nothing of
his admirable complete machines), placed himself in
the foremost rank of inventorsand achieved enduring
fame; Nathaniel Wheeler, who for about twenty-five
yedrs has been the president of the company, by his
sound practical sense and administrative ability, as
well as by his knowledge of mechanics and practical
skill in mechanical operations, has been the chief de-
veloper and organizer of an immense and successful
industry.

The works of this company are situated in the
thriving city of Bridgeport, in the State of Connecti-
cut. The principal buildings consist of the muin
factory for metal working, assembling, testing, etc.,
occupying one complete square, 368x307 feet, under
one roof; a woodworking factory, covering a second
square, 526x219 feet; a foundry and needle ot o

pon a third, 368x232 feet; the works altogetty - —ov-
ing over seven acres of ground. To illustrate and
describe the whole would require a large volun
Our artist has made sketches of a few rooms and 1.3
teresting operations. .

The main machinery room is that in which t}4

nently American in its origin and development.

Thirty years ago there was not a thoroughly prie-
tieal sewing machine in existence: whether such
thing was possible was an unsottled question; how
10 sew successfully by machinery, if possible, wasa
problem for the solution of which American genius
was projecting and experimenting in various direc.
tions. To-day all the markets of the civilized world
are supplied, we might say glutted, with an almost
endless varioty of sewing machines, and almost every
conceivable kind of stitching on every species of ma-
terial that may be sewed is done by machinery. That
family is poor indeed that cannot afford one of these
most effective of labor-saving machines, and that
family must be rich that can afford to do without one.

Let those who ascribe the privations and suffer-
ings of the poor to the baneful effects of labor-saving
mag¢hinery consider the tens or scores who now earn
a comfortable livelihood with this admirable instru- -
ment, where formerly one- with unremitting toil | 72
gained a scanty subsistence by plying the hand -
needle.

The approved form of machine stitch for general
purposes is the so-called lock stitch, formed by the
interlocking of two threads, which is accomplished
by means either of ashuttle or of a rotary hook.
Hence arise the two leading systems of sewing ma-
chines, principal mechanical operations are performed in 1!

Happily it does not devolye upon us to decide the : production of the metal parts of the sewic~ ~
question of the relative merits of these systems, or = S : . chines. This fireproof room is L-sbaped, 300 feet i
of the particnlar forms of machines put forth by dif- i ——— ——— —— S length, 210 feet in width in one part, and 100 feet in
ferent manufacturers, We bave the highest appre- ' X " PUNCHING THE NTEDLE EVES [Continued on page 274.]
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PROGRESS OF ELEOTRIC LIGHTING.

While the sensational reports in regard to electric illumi
nation have subgided, the electric light is making friends in
varlous quarters. The Walthum Bleachery, Mass,, have
been tsing two generators of the Wallace-Farmer pattern,
Ten Hghts supply 112 four foot gas burners.  The generators
require twelve borse power aplece, and the horse power is
estimated at ono cont per horse power per hour. It is stated
that the quality of the light is good; no complaint is made of
fts Mekering,  Washburn & Moen, of Worcester, Mass,, use
the Brush electric light to a limited extent, lighting but a
portion of one of their works. They state that they got muoch
{more light than from gas for an equal expenditure of monoy.
{ No necumste experiments, however, have been made

The Riverside Mills, of Providence, R. L., employ two
Brush generators,  One machine has been running abont two
months in & weaving room, and part of the rest of the mill
| s also been lighted by electricity,  These mills run night
{and day, and use o large number of gas burners from 10 to 12
hours per day, and therefore ure peculinrly well fitted for the
employment of the new light. Twenty electric Inmps have
taken the place of 230 five foot burners ina weaving room,
{and give a better and more satisfactory light. The work re-
quires an unusually strong illumination.

:

smalipox; and when this expectation hax been unreasonably
encournged by the confident assertions of overssnguine prac-
titioners and theorists, that this, that, or the other drug may
be counted on as n sure and trastworthy means for securing
immunity from the scarlet fever, it is not surprising that
people are disappointed by the failure of the medieal profes-
#100 1o arrest the spread of the disease, now the most destrue.
tive of all the infectious diseases,

That the failure has not arisen from lack of effort on the
part of the profession, medical literature abundantly testifion,
That final success is not impossible no one would have the
presumption to assert, though the prospects of immediate
success are fur from bright, The cause of the discase is s
little understood as its cure. The microscope Is a8 helpless
as the telescope to detect the contagious principle, and no
means for destroying it has been discovered, except a tem-
perature higher than any patient ean endure,

Inoculation seems 1o be almost universally attended with
unfavorable results.  Balladonna, so long insisted on as a

‘ prophylactic, fails to justify its reputation: and the long list
of anti-fermentatives and similar remedies offers nothing that
| the experienced practitioner can resort to with any confidence
in its efficacy.

““ Indeed,” says the editor of the Medical Record, ** the logic

{ can be completed,

The lighting of the Boston Music Hall by electricity has | which leads to the administration of any known anti-fer-
been postponed until a larger machine of the Brush pattern | mentative as a prophylactic has too unstable & ground to de-
In the preliminary trials it was found | serve much respect. In the first place, the question of what
that the light would be unpleasant to n general audience, and | is the contagious prineiple of scarlatina has not yet got be-
it is therefore proposed to modify its color and brightness by | yond the domnin of probabilitics,. We ean say, with much

n

!
| nitrogen, The agitation of the subject of electric illumina-

| the employment of suitable glass or porcelain shades.
W. Mattieu Williams, F.R.A.S., in a recent paper givesan
interesting resume of carly English experiments on incan-
| descence, particularly those by a Mr. Starr. The latter de-
| vised a peculiar method of winding the conductors of a dy-
| namo-electric machine. Since the thick copper wire, usually
| made useof, necessarily is wound on the armatures in a spiral,
there is a certain loss of compactness and an increase in re.
sistance, which Mr. Starr proposed to obviate by using a
core of square section, and winding around it broad ribbons
of sheet copper, which were insulated by cementing on its
surfaces a layer of silk ribbon. This ribbon is to be laid with
one edge against one side of the core and carried on until the
angle, then it is to be turned over so that its opposite edge
may be laid along the next side of the core, and soon. It
seems as if this method of winding dynamo-electric ma-
chines would have certain obvious advantages. The experi-
ments of Starr, however, on lighting by incandescence did not
result in much success, and they were unfortunately brought
to an end by the untimely death of the inventor. Prof.
Willinms, who has devoted much attention to the manufac-
ture of gas, believes that there is a greater field for invention
in gas manufacture than in the field of electric illumination.
The by products, ammoninecal salts, liquid hydroearbons, and
coke, are suflicient, in his opinion, to cover the whole cost
of manufucture of gas, and leave the gas itself as a volatile
residuum that costs nothing., He thinks that gas might be
delivered to consumers in London at one shilling per thous-
and cubic feet *“if gas making were conducted on sound com-
mercinl principles—that is, if it were not a corporate mo-
nopoly, and were subject to the wholesome stimulating influ-
ence of free competition and private enterprise.” He there-
fore thinks that any comparison of the two methods of illumi-
nation based upon the present cost of gas is essentially
misleading, for future invention can materially reduce the
price of gas.
Prol. W. E. Ayrton also takes up the subject of clectric

!lighting by incandescence, and proves that the electromotive

force necessary to be maintained at the two ends of a wire
of platinum, 5 centimeters in length and 1 millimeter in
dinmeter, and at the ends of a piece of carbon, 2 centimeters in
length and 1 millimeter in diameter, is 0-2848 volt, or about
one-third of a Daniell’s cell in the case of the platinum, and
046013 volt, or about one half that of a Daniell's cell in the
case of the carbon wire, 1t is, therefore, possible to produce
a light with an electromotive force less than that of a Daniell's
cell, but not with a Daniell cell itself, since the internal re-
sistance of the cell is far greater than that of the incandescent
wire or rod of carbon. He was enabled to use the method
of incandescence in 1873, when the government was employ-
ing divers to recover the property sunk in the French mail
steamer Nil off the coast of Jupan, An ordinary carbon rod
was first geraped very thin, and then, with connecting wires
aflixed, it was placed in a yacuum globe; and by heating it
with an clectric current, and passing air through the globe,
it was burnt to the required degree of thinness; the current
was then stopped and the air pumped out and replaced by

tion certainly will provoke inquiry into the subject of the

Notos an paper by Dr. D. R Nuows ", of “'tr-‘ﬂ |
3

cost of gas, and, therefore, ought to be encouraged.

SCARLET FEVER,

As an enemy to life and health scarlet fever now stands
about where smallpox did a few generations ago. Itis a con-
tagions discase, more or less malignant, subject 1o wide and
rapid variations in scope and severity, yet apparently rising
steadily in importance as o factor of the general death rate.
| Just now there is scarcely a large city in which it is not epi-
| demie,
| Seeing that medica) skill has been able to bring smallpox
under practical subjection, there has very naturally arisen a

* | popular feeling that medical science ought to be equal to the

| task of discovering a means for preventing scarlet fever, at
least as efficient as vaccination bas pro\'cd in the case of

| positiveness, to be sure, that it is no visible form of bacte-
| rium or micrococens, and we can, perhaps, infer from analogy
| that it is a particulate something too small to be detected by
'the microscope, that it is albuminoid in composition, and
| multiplies at the expense of physiological processes. Whether
it is living or dead, whether it is the degenerated protoplasm
of man or the modified protoplasm of vegetable, whether it
acts in conjunction with bacteria or feeds directly upon the
tissues, all these questions are much beyond the pathologist
as yet. But, in any case, it is very bard to sce how anti-
fermentatives can reach this virus. « If it is dead, we certainly
need not give such drugs to kill it; if it is living, there is no
evidence or probability that the system can be so saturated
as to destroy such infecting protoplasm and not the living
matter of the tissues at the same time. In the blood of per-
sons deafened with quinine or salicylic acid the bacterium
disports himself with as much activity as clsewhere, and the
ameeboid movement of the white blood corpuscles can still
be easily seen. It is a fact, to be sure, that there are drugs,
like quinine, which affect the size and internal movements
of the blood globules, but we cannot fufer from this that
there are prophylactic germicides, which will not proveto be.
homicides at the same time. The idea, then, werepeat, that
anti-fermentatives will be efficacious, though not impossible,
is inherently improbable, while the idiosyncrasy of the scar-
let fever poison will oblige observers to collect a vast number
of cases in order to prove the prophylactic power of any par-
ticular drugz. We do not wish to discourage experimenta-
tion, but it should be remembered that therpeutics are not
advanced by continually announcing on the basis of a doz-
en cases new powers in drugs which further experience at
once disproves.”

Must the problem be, therefore, given over as hopelessly
insoluble? No scientific physician would admit a proposi-
tion so disgraceful to the profession. While internal medis
cation is recognized as thus far a failure, it should still be tried
experimentally—but not depended on, Ultimately & remedy
may be discovered; meantime external methods for increas-
ing the comfort of the sick, for preventing thie distribution of
infected epidermis, and for diminishing the exposure of the
well, may do very much toward restricting the spread and
lessening the malignancy of the pest.  Particularly can good
be done by muking general the knowledge already assured
{or the mitigation of the disease and for preventing its dis-

ribution. > P
BETTER LATE THAN NEVER.

It is not an uncommon thing to hear young men complain
that their early schooling was deficient in quantity, poor
in quality, or—if neither of these—was wasted through boy-
ish indifference and folly. They would get on better u life
if they knew more, they are free to admit, but M‘d!"l‘ol:

:

more time regretting wicuge .
suffice to give them the knowledge they need. 1t is said
that the father of Professor Sumner, of Yale Co could
neither write nor read when he came to this country, s young
English mechanic. Within twenty me ' \ f
known as one of the butmd‘mtnﬂsg;d. one of:@;:;

most cultivated communities country. tead »
wasting his time in idle regrets for his deficient schooling,
he learned to read, and read to good purpose. In S
wnymnyolﬂicbﬂ.m'mw‘ A
'men our country has known have begun their scquaintance
with letters after reaching Wsﬂm o
why the most illiterate mechanic in our land,
of natural ability and a sincere purpose, may not i
his enjoyment in life, his opportunl Nprovin;
social and financial condition, and the chances of hi
for the highest supoess in life, by an honest e

by study the disadvantages by which ﬁ
of educational opportunities has surroun
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ART,
‘of the people the public museums of Earope
insignificant service. The artist and the artisan

ﬁiw ‘allowed froe access to such picture galleries and

but are encouraged to study and copy from the

‘Deantiful objects of art there exhibited.

Societies under various names, and patronized by the opu-

li)l’ wnd learned, and often supported in part by the govern-

prizes for superior workmanship to those who
copy or improve upon the original designs,

We read in a London contemporary that the new Sivres
Museum is doing its utmost to afford valuable instruction to
those interested in studying the history and the progress of
ceramic art.  During the last few months a methodical classi-
luﬂuo(mtbmnvhsahibind has been accomplished,
and each one is classed according to its historical and geo-
graphical position as well as with regard to its technical
worth. For this purpose labelsare attached toall the picces,
giving the date and place of manufacture and the marks on
various pieces, so that a wide knowledge can often be gained
of a subject merely from studying these labels, 4,000 of which
have lately been affixed. It is to be wished, says the same
paper, that South Kensington could be made equally instruc-
tive in the way of ceramic labels.

Pity it is that our new Metropolitan Museum of Art
is situated so far from the heart of this city as to ren-
der it almost unavailable to strangers, and to that class of

L especially claims as his discovery is simply a very old, well |

Scientific g\mmcnu.
|

rendered by the above course o( research and rcn.mnhlu is, |
don't select as stock for cemetery work marblo of o dark or
bluish cast, but, rather, select the light color with greenish
cloud.”

IR —

The Gary Motor
T the Editor of the Seientific American :

In your issue of April 5, page 200, you publish a letter
from me and make the following remarks: *“None of the
experiments here mentioned by Mr, Gary are new; there is |
no neutral line in any such sense as he asserts; what he above |

known phenomenon imperfectly and erroneously alluded to
in his italics. All he appears to bave done is
to revive a few time-honored experiments, and trot out be-
fore the public an ancient perpetual motion delusion.”

With all due regard for the opinions and assertions of the
SciexTIFIC AMERICAN, may I take the liberty to ask it to
““trot out " before its many intelligent readers some of those
““time-honored experiments,” or tell them where they may
be found; and will it also tell them where the *“ old and well
known phenomenon " alluded to in my italics may be found,
and in what manner 1 bave imperfectly or erroncously al-
luded to it?

Surely the ScresTiFic AMERICAN must be in position to
do this, as “ time-honored experiments " must be on record,
Can the ScIENTIFIC AMERICAN refuse to do this and main-
tain its well-carned reputation for fairness and ability?

W. W. Gany,

residents who much appreciate its treasures, and who would
derive the most benefit from frequently visiting it. But its
inconvenient location in a hollow at the upper side of the
Central Park is not the worst feature. The building itselfis |
s0 lacking of architectural beauty—is such a monstrosity in |
design—that the visitor is almost repelled from entering after
reaching it. Certainly but a fraction of the number who |
visited the Metropolitan Museum of Art when it was located |
in Fourteenth street will pay it a visit in its present out-of-
the way position.
BARFF'S NEW PROCESS FOR PRESERVING IRON.

Professor Barfl lately gave a lecture in London on the re-
sults obtained by his new process since its first aunounce-
ment, about two years ago, an account of which was then
published in the SCIENTIFIC AMERICAN.

The process cousists, in brief, in subjecting the surface of
the iron to the action of superheated steam at a high tem-
perature. The result is the production upon the surface of
the iron of a hard, smooth, and durable skin of black oxide

of iron, which prevents rust far better than any paint, lac-

quer, -rubber, or other compound or process herctofore
known.

Iron articles to be treated by this new process are first
cleaned with dilute sulphuric acid, and afterward with bran
water. They are then placed within a muffle, the temper-
ature of which is 500" or 600* Fal.; dry superheated steam
at & temperature of 1,0000 Fah. is admitted, atmo-
spherie air being carefully exeluded,
black oxide skin rapidly takes place.

This coating has peculiar properties. It is so hard that it
resists emery powder and the file.  Many substances which
adhere to ordinary iron will not stick to this prepared iron.
For cookery the new process is especially useful. Barfl
stew pans and other utensils are more cleanly, as arrowroot
and other sabstances can be cooked in them and the vessel
cleaned with great ease.  Bardl vessels can be heated red hot
without injuring the skin. Barfled iron is proofl against
damp, water, hot or cold, and stands exposure to the weather
far better than galvanized or painted iron  Barffed boiler
und ship plates, whether of fron or steel, are superior to ull
others, a8 they do not corrode and sediment does not readily
adhere. The process is applicable to almost every concelv-
uble form of iron manufacture, and appears to be a selentific,
important, and valuable contribution to the fndustrinl wants
of the world.

Professor Barfl’s interesting lecture is given in full in the
current issue of our Sverresent, No, 174 Bee table of
contents in another column.
gt A e —

VERIDIT MARBLE,

Prof. J. P. Henderson, of Loyola College, Baltimore, Prof
J. B. Watson, of Oberlin College, Ohlo, and some students
of mineralogy, have been testing the capneity of Vermont and
other marbles and other monumental stones to withstund the
corroding influences of our climate.  T'he results nppear Inn
long letter from Prof. Henderson to the Nashua (N, IL)
Gazette, Their first examination was of granite, of which 382
different specimens were tested.  While the most of those
were composed of such materinl ns wonld wear tolerably wall
in the open alr, nearly every picce showed o lack of ubility
to withstand long exposure to rough wonther,

Marble was then tried, and as Vermont and Itallan mar-
bles are most used for out-door monuments, attention was
given chiefly to these,  The principal guarries of Vermont
are the West Ratland, Sutherland Falls, Eost Domset, Pitts-
ford, and Columbinn.  In point of durability, the West Rut-
lund marble wos found to take the precedence, and the othors
They found nlso that
our native Vermont marbles are better adapted to stand our
than the Halian, which is rapidly going out of use,
and will most likely disappear entirely for outside work,

Prof. Henderson says: “The depth of most Vermont gaar-
rles now 18 such that better marble is obiainable than was
produced by them three years ngo,  Hence our verdior, s

followed Io the order of their numes

clivnis

The formation of the |

Huntingdon, Pa., March 31. 1879,

ReyMarks.—In the letter of Mr, Gary's, published in our
paper of April 5th, after describing his experiment of bring-
/ing a bar of magnetized iron into the vicinity of a magnet, he
says: “ What I claim as my discovery is that the iron, if of
proper proportions, will change its polarity before it comes
‘in contact with the magnet.”

This alleged new discovery we specified as old and well
koown. Mr. Gary now desires us to state where this old and
well known experiment may be found described. We will
not now occupy space further than to give one reference, be-
cause the phenomenon is very familiar to experimenters,
Mr. Gary will find it in ““ Rudimentary Magoetism,” Snow
Harris, 2d edition, revised by Noad (London: Lockwood &
Co., 1872), page 31.

The author, in describing the influence of the pole of a
magnet upon a bar of soft iron, says:

*It is, however, to be obscrved that the mean line will
vary with the distance of the iron from the magnetic pole,
and will approach the center of the iron as we increase its dis-
{ tance from the pole, and conversely, will approach the near
extremity as we decrease its distance from the same pole; so
that on making contact with the magnet the mean line van.
ishes, and the whole muss exhibits the same polarity as the
pole of the magnet.”

This may be readily demonstrated with an armature of
| considerable width, and the fact holds good in an armature
of any kind, This affords the true explanation of Mr. Gary’s
| sheet metnl and tack experiment; shows the non-existence of
(uny neutral line in the sense by him asserted; and proves
‘that his nlleged new discovery is simply a very old, well
| known phenomenon, imperfectly and erroneously set forth
in his claim.

My, Gary claims from first to last that there exists in the
magnetic field a neutral line, where the polarity of an induced
magnetized iron bar ceases and beyond which it changes,

A method of proving that there is no reversal of polarity in
the iron is illustrated by the accompanying engravings.
Two helices without iron cores, having opposite poles
pointing in the same direc

tion, are connected with a
battery, a8 in Fig 1.
When the armature is re-
mote  from the helices,
polarity manifests itsolf
in the bar in sccordance
with the established laws
of mugnetism, and a
needle presented to the N
ond will bave its 8 end ut-
tracted,  On moving the
armature quite near the
holices the sume end of the
armature will repel the 8§
ond of the noedle nod attract the N end; but the polarity of
the nrmature has not been reversod, anomalons a8 it may ap-
pear,  This may be verified by disconnecting the battery, ns
shown In Fig 2, when the magoetism remaining in the
bar will be found the same o8 in its fiest position in Fig. 1.

As 1o the possibility of making the force of permunent
' magnots avallable as usouree
of powes, Mr. Gary absurdly
claims to cut off the attraotion
of the magnet by the wse of |
o thin plece of sheet fron
Se placed on his so-called neutral
line; but this is no entoff.
The sheot fron acts simply s
un induced magnet of vory
little power, sufficient, of
course, to affect the dellcately
poised needle placed In Its
fmmediate vielnity; but when

1':] 1
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the noedle is removed o short distance from the sheet iron

armature, the supe rlnnt) of the imlnvm;; magnet will assert
itself, and the needle will obey it almost as if no armature
were present

As there s no real basis for Gary's pretended claims to a
new discovery concerning magnets, it follows that he is no
better able to make a magnetic perpetual motion machine
than his various predecessors, Some very curious frauds
have been pe rpe rated in this line. Dircks, in his *“Per-
| petuum Mobile,” describes and engraves some alleged mag-
netie perpetual motors, one of which is stated to have been
seen in the year 1821 in actual operation by crowds of people.
Like Gary's, it was alleged to be run only by permanent
maognets; but it was subsequently found out 1o be o decep-
tion.

We were called upon recently by a gentleman who stated
that he was the friend and helperof Mr. Gary. He averred
that he had himself seen Gary’s magnetic motor in operation;
that as many as three hundred people had also seen it.  All
we can say is that if the witnesses suppose that the machine
was worked by permanent magnets, like many people
before them, they were grossly deceived.

The Plague In Russia,

There is no doubt, says the London LZanee, that the medi-
cal profession in Russia are at the present moment in a state
of profound unrest us to the near future of plague there.
From the beginning of the outbreak in the province of As-
trakhan, there bas been s fear—determined perhaps by the
course which the plague pursued during its recent prevalence
in the province of Ghilan, Northwestern Persia—that this
outbreak was probably but the forerunner of a wider and
more serious manifestation in Russia which might be looked
forin the course of spring. The cessation of the outbresk
in the province of Astrakhan has not in any degree modificd
this view of the subject, and as the spring draws on ex-
pectation is on the alert to distinguish the first indications
of that which is dreaded. The occurrence of another and hap-
pily not fatal case of plague within the infected area on the
Volga, in the course of last week, gave rise to a momentary
fear that the period of intermission between the forerunning

outbreak and the greater invasion apprebended had come @&

an end. It is not, however, the indication in this direction
which exercises at the present moment the minds of our
profmnonal brethren in Russia. Their attention is fixed
upon seeming forerunners of the dreaded malady, wlneh
would appear to be scattered almost over the whole area of
Russia in Europe. Our readers will remember the case of

bubonic malady, unattended with much geperal disturbance

of the system, which Professor Botkine observed a few
weeks ago in St. Petersburg, and which be pronounced to be
the slight form of plague which often precedes the deadlier
manifestations of the disease. The weight of medical
opinion in St. Petersburg declared itself against Professor
Botkine's view of this case.

It isnow known that the case in question is not the only one
of the sort which has occurred in St. Petersburg, and that the
later cases have been free from the complications which led
to doubt in the earlier case. It is now known, too, that simi-
Jar cases of this dubious bubonic affection have been ob-
served also in Vitebsk, Tsaritsyn, Odessa, and in Warsaw;
and it may be inferred that there is at present widely scat-
tered in Russia a form of bubonic disease, of seemingly
trivial character, unfamiliar to the medical profession there,
and which it is feared may be of the sort which preceded the
several recent appearances of plague in Mesopotamia, which
occurred also prior to the late outbresk of plague in the
province of Astrakban, and which is, in fact, a form of
plague.

Under these circnmstances, it can be understood with
what anxicty the near future as to plague is regarded in
Russia by those who are most competent to judge of the
possibilitios of the case, and how anxiously obscure forms
of disease are now being scanned over a large part of
that empire. It is well that this state of things should be
fully apprehended here. We shall not now have long to
wait before the fate of Russin and our own prospect as (o
plague for the present year may be determined,  But with
the events of the Mesopotamian and Persian outhreaks
before us, if Europe should be so fortunate as to escape
from noy further appearance of plague this year, it will be
premature to think we have cscaped with only the elrcum.
scribed explosion on the Volgs until another winter and
spring has passed.

——— .t —

Iron In Now Zoaland,

The Government of New Zoaland bas, within a fow years,
constructed over 1,000 miles of railrond, all the material for
which, exeept the sleepers, have been carried out at u heavy
charge in the way of freight, ete., from England. The
present Minister of Public Works, the Hon, James MacAn-
'drew, has determined to make the experiment of promoting
the fron industry in the colony, snd has, In the terms of the
advertisement, which we published last woek; calling for ten.
ders for 100,000 tons of steel rails (or any portlon thereof)
to be manufuctured in the colony from m M
ores,

A pamphlet contalning full hformlm
trated by maps and plans, has been p
Government, and may be had from 1
colony, Sir Julius Vogel, K.,
Chambers, London, by ironmastor

t
1




274

e ———————————— e,
:

[Continued from first page.]
the other. Power is distributed from four main lines of
shafting, which have not percoptibly deviated from correct
adjustment since they were first placed In position, thirteen
YOArs ngo,

In this room there are no less than 1,008 separate machines
for specinl mechanieal operations, & large portion of which
are automatic—thnt i to say, practically speaking, possessed
of such intelligence and skill as o dircet and control their
own movements—only needing consciousness to rise (o the
plane of the skillad mechanic.

Scientific Awmerican,

| May 3, 187¢.

In nssembling a machine each part is taken from an indefi-
nite number of that Kind, yet all come together with the
most perfect fit, In other words, all parts of the same kind
are perfectly interchangeable.  The holes for the shaft bear
ings in the beds of the machines are reamed out with dinmond {
reamers, producing a perfectly true and polished interior
surface, the contact between which and the shaft, though air
tight, allows perfect freedom of motion,

standand gauge wre carefully kept, by which the working

T
—outting, ','rintlm',', and tipping the blank, .swuuim.' cut-
ting to length, rough-pointing, tipping, grooving, eye punch
ing, burring, hardening,

tempering, polishing, brushing

ete,—now number thirty three, hay

scouring, bufling, ete.,
ing been recently reduced from fifty-two by improved ma.
chinery,

In this department, as may be seen by our Hlustrations,

| uselful employment is found for the gentler sex.
For each part of the machine a standard model and a|

Fhe buildings of the woodworking factory, or cabinet
works, are two in number, each 526 feet in length. Here is

snd inspeetion gauges are tested from time to time, and kept | made all the furniture for the machines. from a plain table

The number of driving belts which meet the view in this , in the highest dogree of exaciness

one room is, hy actual count,
1,676, of the total length of
89,510 feet, or but 90 feot less
than 74§ miles, This is ex-
clusive of short feed belts,
ote,, of which there are prob
ably as many more.

Here may be seen good ex-
amples of the economical re-
sults of the division of labor.
Take, for example, the rotary
hook. No man makes a hook.
It is forged here, turned yon.
der, one machine makes this
cut, another that, and so it is
passed on from machine to
machine, until after 128 dis-
tinct opemtions, that one part
is completed, inspected, and
ready totake its proper place,
So the making of a glass press-
er involves, we are told, 32
different opemations, and a
hemmer 70.

In neighboring rooms are
the plating, japanning, and or-
namenting departments,

We were struck with the

«vapparent excellence of the ja-
panuing, its smooth surfaoe
and brilliant luster, and were
surprised to find, upon in-
yuiry, that by peculiar pro-
cesses and materials this ex- 9
traordinary finish was pro- LT
duced more expeditiously, “4'5'\)/?.,4/(2/”;/61
and at lesscost, thanordinary =
and inferior work,

Here we may remark that,
being given the liberty of the shop, we improved the oppor
tunity to make inquiries, and in our probings for infor-
mation one of the mechanics ““let out ™ to us the following:
Upon one occasion when Mr, Wheeler (the president) was
deeply interested in improving the process of japanning, he
stripped off his coat and put his hands to the work to demon-
strate bow it should be done—not a rare thing for him
o do.

A Hibernisn employe, happening to see him thus engaged,
and not knowing or not recognizing the man, exclaimed to
one of the workmen, ‘“ Be gorra, but it must be hard times
outside!—to see a fine appearin’ gintleman like that, rub-
bin' machines at a dollar and a quarther a day!” If we ought
noL to have repeated this anecdote, we beg purdon of who-
ever may be offended.

Ore of our sketches shows a portion of the assembling
room. Here is illustrated the mechanical precision resulting

“from making all purts of the machines to exact gauge.

e~

~

top 1o the most elaborate and expensive full case or eabinet
The raw material is cut to di-
mension at the company’s
mill in Indianapolis, and
transported here to be worked
up into the desired forms
The company’s aim is to
produce, for general purposes,
substantial and well finished
rather  than simply showy
work. In this department, ns

in all others, every piece of

THE REW Ne.8

The organization and maintenance of the perfect system
which prevails throughout these works reflect the highest
credit upon the secretary, Mr. Wm. H. Perry, who hasbeen
connected with the company almost from the time of its
foundation. '

Passing through o tunnel under the street we reach the
buildings in which are the foundry and the needle factory,
Of the former we will only gay that for convenience and per-
fection of all appointments it is not surpassed,

Asthe sewing machine proper is useless without the needle,
the Iatter is, of course, an article of prime importance.
No department of these works is more interesting than the
mechanical processes of converting steel wire into perfectly
finished needles, and in no department are more wonderful
illustrations of the triumphs of inventive genius; but we
cannot attempt a detailed deseription of the machinery and
processes, some of which, in fact, we are not at liberty to de-

| work is subjected to the most

rigid inspection, and if any be
faulty in any particular it is
rejected.,

A noticeable feature here is
the perfect smoothness and
luster produced in finishing
the surface of the wood. For
this purpose is useda ** wood-
filler,” invented and patented
by Mr. Wheeler, by means of
which, we are told, the time,
labor, and cost of wood finish-
ing are materially reduced,
with the production of better
results as to the finish itself,
the natural beauties of the
colors and grain of the wood
being fully developed and per-
manently fixed.

Some of the salient features
of the processes of production
baving been thus briefly
touched upon, the conclusion
will have been anticipated
that the complete products
themselves are in all respects
thoroughly substantial and as
nearly perfect as can be made from the best materitils by the
most skilled labor with the most cffective appliances. These
products consist of sewing machines of various styles; suited
as well to the heaviest manufacturing in cloth and leather as
to the lightest domestic purposes,

In the heat of the lively competition which has existed for
years nmong the rival manufacturers of sewing machines, it
has been the custom for each company to claim that its par-
ticular machines were the best in the world.

There are few sewing machines that are not very
much better than none.  As we said at the outset, it is no
part of our purpose to judge of their relative merits; but the
fact that at the Paris Exhibition of 1878, the only grand prize
for sewing machines from all the world was awarded to the
Wheeler & Wilson Company, ns is attested by the highest
authorities, certainly indicates that the claims of superiority
on the part of this company are far removed from idle boast-
At all events, it is gratifying to be able to state the

T
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Al throughout the world Ameriean products in this
branch of industry are more highly esteemed and fetel a
materially higher price than those of any other country.
- Enormous Publle Works tn France.
~ While England is gronning undor the offeots of o com.
merelnl depression which promises to be of long continuance,
France, though it has its share in the general stagnation of
trade, is occupied with gigantie projects for public improve.
ments.  The Republic, scarcely less than the Empire, adopts
tho paternal theory of government, and s setting itself 1o
work to add incaloulably to the means of internal intercourse
and the facilities for commerce while providing employment
for its laborers. '

This theory of government is by some considered to he a

false one, but it can be casily shown what can be done under
it in the direction of public improvements.  So the
drainage of Haarlem Lake was done, and that of
the Zuyder Zee in Holland is now being doue by
the Duteh govergment, which guaranteed the invest-
ments made by the capitalists. The only question
to make such governmental mansgement successful
is whether honest men can be found to dircct it
Unfortunately, as the majority of our government
cemployes arce politiciuns, and these, as a class, can-
not be quoted as examples of honesty and disin.
terestedness, it is better for us to keep the govern-
ment entirely out of all such enterprises, which
experience has proved can be done quicker, cheaper,
and better by private contruct,

M. de Freycinet, the Minister of Public Worksin
France, has outlined a scheme of mailway, canal,
and harbor extension, for 1879, which will cost the
enormons sum of $800,000,000, and will probably
have legislative sanction for it in its entirety, The
money for these unparalleled works he proposes to
raise by an issue of three per cent bonds, redeem-
able in seventy-five years; and that he can get the
whole amount without trouble the experience of
all recent French loans affords abundant proof.
The new chance for investment is eagerly awaited
by capitalists, large and small; for enormous sums
are now lying idle in bankers' hands.

Oune of the main features of the plan, and that
which will consume the greater part of the vast
appropriation, is the extension of the railrond system
of France. The rest of the money will mainly go
1o the construction of new harbors and the improve-
ment of the old ones.  Another great public work

which is urgently demanded by several of the -/.7

departments is a canal from Creil-sur-Oise to
Beanvais, Amiens, and Albert, with two important
branches. It is averred that this extensive canal would be
of the greatest value to the north of France; and it would
certainly be the most considerable of all navigable French
waterways, and would have the effect of reducing by one
bulf the present freight charges from English ports to
Amiens, Paris, and beyond.

A scheme for the copstruction of a network of metro-
politan railways in Paris was hardly perfected before M. de
Freycinet stepped in and claimed the perfected lines as be-
longing to the category of lines of generul interest. Their
concession has therefore been transferred from the Municipal
Council to the general government. The cost of their con-
struction is estimated at nearly a million dollars a mile.
The Minister of Public Works has also obtained the appoint-
ment of a supreme commission on the treatment and utiliza-
tion of French rivers, composed in equal thirds of legisla-
tors, officials, and manufacturers or agriculturists. It will
consider irrigation, motive power, inundation, water supply,
sewage, and similar questions. Add to all this his vast
project of harbor improve-
ment, and we see that
M. de Freycinet has laid
out 4 scheme of publie
works for France which
will occupy the Republic
for many years to come,
constituting & system of
internal improvements of
extraordinary magnitude,
which, if it is successfully
completed, will  itself
make the new Republic
memorable for
tions,

/"1'(/. /
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One of the most interest-
ing features of the plan is
the construction of what
are known as light or
narrow  goauge  railways,
largely us feeders to the
main lines, on the most
A com
mission was appointed last

extensive seale

Junuary to examine into
this cluss  of  railways,
both at home and abroad,
and report on ity valw
and fousibility ; and
result of their II.I'!lili!
has  determined M,
Freyemet to build the nar.

Scientific American,

row gauge railways throughout all France, The English
engineering journals find fault with the conclusions of this
commission, but they are very interesting.

They recommend n reduction of the gauge to 1 molor (3
feet 83§ Inches), and in some instances even to 76 centi-
meters, U of n meter (2 feet 6 inches), whereas in England
n & foot gauge s preferred. They advise the dispensing
with fences except at especially dangerons points and near
dwellings; that the stations should consist merely of n wait-
ing room, ticket office, and station master’s lodgings; that the
cars should be of two classes, with possibly an upper story;
that they should be without useless ornamentation; and that
the rolling stock should be at a minimum—in fact, that
evervthing should be arranged witha view to strict economy
Under these conditions they estimate the cost of the roads,

per mile, at an average of about $22,000, They put th
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average speed at from 93 to 12°4 miles an hour, The
subject of narrow gauge railways is now one of the
most interesting in the whole range of railway questions,
and it is well worth careful thought and study. During the
last few years they have been built more or less extensively
here and abroad, and they are likely to come into still greater

ally in new countries.

RECENT MECHANICAL INVENTIONS.

An improved tenoning machine has been patented by Mr,
George H. Gregory, of Caonon’s Station, Coon. It con-
sists in a revolving cutter stock, which is recessed and pro-
vided with cutter heads, which are adjustable both laterally
and longitudinally. The machine is designed for cutting
tenons of round and oval shape. .

An improvement in steam boilers, patented by Mr. Stephen
J. Gold, of Cornwall, Conn., has a series of water receiving
pipes that extend through a portion of the fire chamber and

Fy. R

PECK'S AMALGAMATOR,

GOVING THE NEEOLES

use, as being cheaper in construction and in working, especi- |
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conneet with the steam spice,  The objoct of the invention
{8 to sccuro the maximum ares of heating surface, together
with the greatest compinetness,

Messra, B, J. Feldman and Theodore Schlag, of Franklin,
Pa., have patented an improved fan for driving flies from
the table. It consists of n novel arrnngement of fans or
feather holders, and mechunism for operating them.

An improved carriage step has recently been patented by
Mr. Richard N. B. Kirkbam, of Kansas, 1Il. The step is
arranged to fold up compactly, and is operated by & lever
and a chain or cord,

Mr. Willinm H. Stickle, of Terre Huute, Ind., has devised
an improved vehicle spring which, it is said, overcomes the
swaying side motion, the jostling, and bumping which are
common o ordinary vehicles,

An improvement in pianoforte actions, recently patented by
Mr. G. O. V. Roederer, of Indianols, Texas, is proof
against atmospheric fluences, all of the movable
parts, as well as the supports, being made of sheet
metal.

Mr. Theodore Bickerman, of Henry, T1)., has pat-
ented an improved windmill, in which the rim,
spokes, und rods are made of gas pipe, securing both
Vightness and strength.  The sails are wade of sheet
iron or wood.

An improved screw press, which may be operated
by steam or horse power, has been patented by Mr.
P. R. Campbell, of Hurricane, Miss, It consists of
u combination of mechanism, by means of which a
strong pressure is casily obtained.

Zenes McGinnis, of Petrolia, Pa., has devised an
improved coupling for sucker rods of oil pumps, by
means of which the rod may be coupled and un-
coupled without nscending the walking beam.

An improved weighing scale, in which the weights
are suspended so that when the material to be
weighed is put into the scoop the weights are Jifted
one after the other until the desired weight is at-
tained, bas been patented by Mr. D. Hallock, of
Coxsnckie, N. Y,

An improved log roller for transferring logs from
the log deck to the sawmill carringe has been pat-
ented by Mr. Esau Tarrant, of Muskegon, Mich. It
consists of abar havingmovable ratchet teeth for en-
goging the surface of the log und in novel mechanism
for operating the toothed bar,

Mr. John R. Fish, of Grand Rapids, Mich., has
patented an improved locomotive smokestack, which
contains a novel arrangement of spark arresters,
which offer little obstruction to the draught, but
effectually prevent the escape of sparks

An improvement in rotary water meters, pa-
tented by Mr. Henry J. King, of Middletown, N. Y., is pro-
vided with a spiral screw for operating the registering me-
chanism. The screw is made in sections, and may be ad-
justed on its shaft, which is journaled in the water pipe.

:
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AN IMPROVED AMALGAMATOR.

The accompanying engraving represents an amalgamator
constructed on a novel principle, and baving a peculiar ar-
| rangement of mechanism, by which an oscillating or vibr-
g tory motion is given to the amalgamated copper pans about
ftheir own axes while at the same time ihey are moved in
| a circular path and raised and lowered.
|  The pans, I, which are concave, are provided with inter-

nal rims or ledges, to prevent the swashing of the contents
of the pan over its edges. Three or more pans are supported
| by short shafts journaled in the frame, E, which is suspended
'by the rods, a, from the standards of the frame, A, and
oscillated by the cranks, &, whose shafts are connected
by an inclined shaft and gear wheels so that they rotate
together. The support of
each pan is connected
with the erosshead, J, by
means of a short forked
rod, which imparts to the
pans an oscillating motion
nhout their own axis as
the supporting frame, E,
is moved with a gymtory
motion hy the ceanks, &,
and is raised and low-
ered at its upper end
by an eccentric on the
upper  horizontal  shaft.-
Each pan is  provided
with a sheet iron spout,
which discharges into the
next below. The quick-
silver readily nnites with
the copper to form an
amalgam,which arrests the
sl particles of precious
metal, and the escape of
the quicksilver from the
pans is prevented by the
weo of fron spouts, which
do nok bee ‘ N
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RAILWAY NOTES.

“Ar a recent convention of railway men in Boston a promi-
nent speakor oxpressod great satisfaction in view of the fm-
provements adopted Tntoly by railway managers {o increase
the comfort and safety of trainmen and passcngers; yet much
more, ho sald, remained to be done.  Among the improve-
monts and ecconomies of the near future there were numed:
An improved freight car coupling; n suitable power brake
for freight trains; the Miltimore safety axle, with indepen-
dent wheels; the rail system of electric block signals; gas
for lighting and heating passenger cars, without danger from
fire in case of accident; shelter and protection for freight
train men when on tho road; and suitable resting and read-
ing rooms for their comfort and improvement when waiting
for delayed trains.

Ax the late meeting of the Master Car Builders’ Association
in this city, the safety of trainmen—or rather the urgent need
of devices for enhanecing their safety—was discussod at con-
siderable length. The President, Mr. Leander Garey, spoke
of the effect of interchanging cars, wherehy the cars of each
road are scattered all over the country, and the resulting need
of much more careful inspection of freight cars.  Inspectors
Jook to their running gear, draw attachments, and brakes,
but soldom or never to dangerous Indders, loose brake wheels,
broken running boards, or other things upon which merely
the lives of brakemen depended,

Letters were read from a number of master car builders,
yardmuasters, and others, in which the deficiencies of the
average freight car were severely eriticised.  Among the im-
provements needed to lessen the risks of trainmen, a master
car builder mentioned better steps for climbing the cars,
Such steps should be at the ends of freight cars, and the one
al the sill should be stopped, so that a man’s foot cannot slip
off. There should be a strong step secured to the side of the
sill, with a firm hand-holdat a proper height above it. Then
the steps should be made reliable.  Too often they are fas-
tened on simply with screws that have been hammered in to
their heads, and consequently give way when a strain is put
on them precisely at the moment when a man’s life depends
upon their solidity.

A yardmaster mentioned as causes of accidents to train
hands, first, the different heights of the draw bars; second,
the insufficiency of follower heads and springs, which should
be strong enough to stand a reasonablé concussion without
giving way; third, to the different kinds of draw bars em-
ployed. He strongly urged the adoption of a uniform style
of draw bar, and recommended the Safford as best for saving
- fingers and hands, particularly when accompanied by the
Griffiths attachment, he approved of it. Brake staffs, he
thought, should be uniformly on one side, nof, as noyw, some-

Scientific American,

specialty ns mechanie, engincer, or telegraphist, Besides
these there are five conductors' schools,  As the railroad
schools huve proved successful, other hranches of industry are
to follow the example. Many steamship companies and fac-
tories propose to establish schools to secure experienced
hands for their service,

Guear advantagesare claimed for the Prosser *“twin cylin-
der "' cars for the tennsportation of grain, They are said to
be cheaper, lighter, more durable, occupy less space, easier
draught, will not laminate the track, may be run ata greater
spoed, lowor the center of gravity, reduce the windage of
train, romove the weight of load from axle, require less oil,
loss attention, less parts, can dey wet grain in the car, and
prevent it from heating, souring, or moulding while in trans-
portation,

More spocifienlly the elements of superiority of the new
car are shown by the following figures:

ORDINARY FREIGHT CAR.,

Wolght of oar,.....ooovins 10 tons,
Wolght of 10ad o, cvisirve suvees von 10 tons.
Welght of car and load. ........ 20 tons,
b Amount drawn by engine. . 600 tons,
Wolght of A, couiivvinininvis . 300 tons,
Welght of load 55 300 tons,
B00LONK, .ovviin . 600,000 Ib,
600000 1b. ..., 10,000 bu,
10,000 b, nt 166, o e shews 1,600
ORE O PRNRIL s AN N b ks o andassis v hasssaiasesases 1,000
RO L AR 5k s SRS R T b N ah v any st soryossosvaoe 500
PROSBSER CAR,
el R L R R S S A P P PR O 5 3 tong,
WL JORA S N L s emipie asnenass snrpura: oot 10 tons
Waight of ear and load. .., 13 tons
Amonnt drawn by engine, 1,200 tong,
Wolght of card, ..., ... 280 tons,

Weight of Joad ..o oveiniiinnes

Tue unpleasant noise of escaping steam from gafety valves,

open steam pipes, vacuum brakes, and the like, is said to be
| entirely suppressed by discharging the steam through asmall
chamber filled with glass or metal beads, The beads—from
| one quarter to five sixteenths inch in dinmeter—are held in
| place by copper gratings, and the steam is entirely silenced by
| its passage through the tortuous interstices between them. At
the same time it escapes freely, with little or no back press-
ure, The device has been patented. -

A BeRruy paper says, inregard to one of the steps recently
taken toward concentrating the railroads under the govern-
ment, that it is to be feared that when the private roads have
ceased to exist, the State, as the sole possessor of the whole
railroad traflic, will dictate much higher rutes than are now
had; and the fact that this can be done only through the

times on one and sometimes on the other, so that ofttimes
brakemen are injured for life, or even killed, by being caught
between them.

Another yardmaster expressed the opinion that the general
adoption of the Safford bar and its use at a uniZ>rm height
from the track would render mautilations and deaths in the
work of coupling atleast infrequent—would, in fact, doaway
with 90 per cent of the present proportion of injuries.

The need of wider running boards on the tops of cars was
also insisted on; asalso were guarded brake wheels, and fre-
quent reliefs of trainmen in bad weather.

law, and with the consent of the representatives of the nation,
will afford in appearance only a protection against
:such an excessive increase of charges. For the administra-
tion will need, to justify the increase, only to show that the
lower rates do not cover the working expenses and the inter-
est on the cost of the roads; and as it at present works at
greater expense than private enterprise, it will probably be
| easy to show that justification.

| Tne Grand Duke Nicholas of Russia bas issued a pamph-
| let urging the speedy construction of an Orenburg-Tashkend

| Railway. His argument for this route, based on that of De
TrE superior strength of American cars has been frequently | Lesseps and Cotard, is, in brief, as follows: If a grund circle
_ #hown in cases of derailment. Where foreign cars would have ' be drawn of the globe between London and Calcutta, theseg-
been knocked into kindling wood the American have with- ment of it intersected between the two cities goes through Am-
stood the shock wonderfully, to the relatively great protec- sterdam, then a little south of Berlin, then through Varsow,
tion of the passengers. An unusual and unusually severe through Southern Russia to the Caspian Sea, which it cuts
test of their strength is reported in the Journal of the Frank- | somewhat above 44¢ of latitnde; then through the Sea of
lin Institute: | Aral, proceeds to the east of Samarkand, cuts the Indus

When the Pennsylvania Railroad depot was demolished by a | about a hundred miles south of its great angie, and goes down
tornado last full, a heavy carshed was blown over upon seve-  the valley of the Ganges to Calcutta. Russia is in possession
ral trains of cars, which were under it, ready to be dis- | of the Asiatic part of that shortest route to India. Sheought
patched. So great was the strength of these cars that they | consequently to construct at once the line of railway which
beld up the wreck. The 10 inch cast iron eolumns, 25 feet | most closely follows it—to wit, from Orenburg to Tashikend.
long, that supported the roof girders, fell in many cases di- |
rectly against the cars with the force due to their own weight
and that of the whole roof, probably at least six tons to ench
column, impelled by the force of the wind added to that of

Tue construction of a line of railway from the port of Ban
Joge de Guatemala to the town of Escuintls, the center of
the chief coffee district, has been begun. The distance is 28

gravity. Notwithstanding this, not one of the cars Was miles, and it is iulcu‘dcd' to build the road hereafter to the
wrecked. In one instance o column struck a car near the S L m'lles beyond Escuintla. The govern.
middle and snapped off, but the framework of the car was| o Budrantees o ct;rmm prodiicn *1'000’0.000 caplialy and
not broken; the lower part of the column rested against the loans the company §210,000. The project includes a final
car, the upper part on its roof. A car that will stand, with ;xlm'l;‘aion from (hmlumnlu_lm miles eastward to the port of
out injury, the impact of & 10 inch cast iron column, with six ]‘:l.l c;nlnum on the Atlantic const. 1?an of the material hos
tons of extra weight, driven by a gule of 75 miles an hour, (»'Ll(.‘n 'HI pped from San Francisco, with a large number of
containg an excess of strength that is very assuring to the | HECNE JOParaTA:

traveler. Trre lowest cost of carrying freight yet reported is found

I Russis the machinery of factories and the engines of rail-
ronds and steamers are chicfly in charge of foreigners, on ac-
count of the lack of experienced native mechanics. Tt isnow
realized that this state of things is nefther cconomical nor
putriotic; and besides there have heen nceldents beeause the

in the report of the Northern Central Railway for 1878, which
| £lves the cost per ton per mile on the Busquehannn Division
| (47 miles long) ax 035 cent per ton per mile.  On the whole
rond, however, the nverage cost is about twice ns much, and
on one of its branches, 9 miles long, the cost is nearly ton

foreign mechunics and engineers did not understand the Rus. | W0e8 08 much—3:246 conts per ton per mile. It isnot often
sinn language. In order 1o bring about a change the govern- | the compnnies report separately the cost on different seotions
ment, in 1871, ordored the railrosd companies 10 pay 15 ru- of the same road.  If they did, perhaps some of them would
bles per verst (two thirds of a mile) for the establishment and | ShOW 8 lower cost than this,

support of mailroad schools. About 320,000 rubles a vear
are collected under this order, and now there are about
twenty such schools. Twenty more are to bhe opened this |
year. These schools are situated on the railrond lines, and
exch of them s provided with a machine shop, where every
pupil is obliged to work not less than three hours daily. The
full course requires four years.

Tuw report of the New York State Engineer and Surveyor
of Railroads for 1878 shows that the total paid up capital in-
vested In the steam rallroads reporting in the State §s $802,-
164,754.25, and the proportion for New York, pro-rating the
ronds Iying In the State and in adjoining States, is $287,820,
O57.05.  This Is an increase in the total aggregate of $7,255,
Each student chooses his’ 616,49, The paid up cupital of the horse roads amounts to

$28,167,180.86—n decrease of $73,857.08.
canged by ronds reducing stock.

The total number of miles of rgad built (main line and
branches), including leased lines out of the State, is 8,80073,
of which 5,762 24 are in this State. The double traek, in-
cluding sidings, nmounts to 4,358 83 miles. Thore have been
107°79 miles of steam, and 8:24 miles of horse rafleonds huily
during the year, The total miles of road owned by horse
_milrnml compnanies are 426°08, and the double track and sid-
Ings are 278'19 miles,

The steam railronds doing business in this State own 2,801
engines, 1,993 first-class passenger cars, 858 second-clnsg pns-
senger and emigrant cars, 741 mail, baggage and express cars,
and 59,418 freight cars.  Of the 278 steam ronds now in ex-
istence in this State, 47 companies operate their own nnod
other roads, 5 are operated by receivers, and 1 19 leased and
operated by a private person. There are also 7 corporations
formed under the laws of other States leasing nnd operating
roads in this State—a total of 60,

Sixty-one horge railroad companies operate thelr own and
other roads. Two steam roads, the New York and Harlem,
and the Utica, Clinton and Binghamton, operate part of their
roads as horse roads, and 2 are leased and operated by private
persons—a total of 65.

There are also 2 steam roads owned and operated by pri-
vate parties.

There are 71 steam and 4 horse roads leased and operated
by other roads, and 1 road owned by private persons is ape-
rated by a steam railroad company; 72 steam and 15 horse
railroads are not in operation.

The number of passengers carried by the steam ronds was
48,769,084, an increase of 8,750,868, classifying the roads last
year to correspond with the present report, and an averige
of 20°84 miles was traveled by each passenger. The horse
roads carried 244,290,364 passengers during the year, an in-
crease of 5,748,628, The number of tons of freight carried
by the steam roads was 38,320,573, an increase of 3,335,792,

THE one thing wanting to make a direct railroad communi-
cation hetween India and Europe is a railway from Alexan-
dretta, the nearest point on the Persian Gulf, to Kurrachee.
A committee has been formed in London, consisting of the
Duke of Sutherland and several other noblemen and gentle-
man, to acquire certain routes through the valley of the
Euphrates to complete the connection. This done, it will be
possible to go from London to Kurrachee in about seven
days—a distance which it now takes nineteen days to cover.

Tue Belgian Government has decided on the abandonment
of wooden railway sleepers. Its example will doubtless find
imitators, if indeed the example be not improved upon, and
steel be used eventually instead of iron. It should be noted
that it is not the longrine, or longitudinal sleeper, that has
been adopted, but a German system of cross sleepers.

Tue greatest railroads in India are composed of the Pun-
jab and Delhi system, some 1,200 miles in length, meeting
at Delhi the East Indian Railway, which goes to Calcutta,
and which is about 1,000 miles in length, with a branch at
Allababad to Jubbelpore, some 250 miles additional in length. -
More, it connects with the great Indian Peninsular system
which is carried on to Bombay, some 550 miles. This system
runs through a chain of mountains, called the Thull and
Vhrne Ghatz, where the engineering difficulties have been
immense, and 15 miles of tunnel made. The line then runs
from Poonah to Magpore, where it is connected with the
Madras Railway, some 850 milesin length. This line also
serves Bangalore, the garden of the Madras Presidency, and
the coolest spot in the plains of India. In the same direction
is the Hyderabad State Line, belonging to the Nizam. The
Bombay and Baroda Railway runs to Ginewarah, thence
through Central India to Ahmedabad, where it is connected
with the Rajpootan State Railway, running to Delhi. At Cal-
cutta is the Eastern Bengal Railway, which goes to Barrach-
pore, thence to Kooshteah, from which a line of steamers con-
neets with Assam,the great tea growing country of India. In
Oude is the Oude and Rohlkund line, which runs 500 milos
through some of the richest plains of that fertile region. The
noble bridge, about 14§ mile in lengih, which spans the
Ganges at Cawnpore, belongs to this company,  Thesecom:
prise the general grand trunk system of raitways in India.

Tuw Railway Age has given a list of forty-eight railronds
that were sold under foreclosure during the year 1878, repre-
senting a total mileage of 8,902 miles, $100,014,500 of bonds
and debt, and $151,616,700 capital stock—the entire amount
of bonds, debt, and stock being $811,681,200.

A summary of foreclosure sales during the last threo years
stands as below; the moral is ovident:

This decroass wat

Year, F‘:‘.ﬂ Milenge. ‘E“m.
A A s ok re th uoaar AR AR aka NS s se i ?‘ ﬁ
e 'ﬁ“&g
m | 16,63 $798.46,000

A sixarg locomotive on the Kansas Pacifie recently hau
o train of 58 empty and 15 loaded cars, with caboose at-
tached, from Ellis to Brookville, a distance of 102 miles, in
O hours and 30 minntes.  The monster lmmoﬁ“‘f'm
Dick,"” described in o Iate number of this ‘pap'm‘? &
achioved distinetion by climbing the steopest grade of the
mountain division of the Atehison, ok uﬂ'ﬂw}gﬁ;
Railroad, drawing 22 loaded cars. el

V.




s suspended mtehiet hook pivoted in front of the roller, and
r_mm below the ratchet, to form an eye or loop for the

“modifying the construction the stand may bo used as o

X wm curtain fixtures has been patented b
y
Heary, ofNonh Belle Vernon, Pa. It consists of

,n m\ptond ebild's chair, constructed so that it may bo
~adjusted ns o bigh ohnir or carringe chair, has been
‘Why Mr, C. H. Barnes, of Poughkecpsio, N, Y.

A flower stand, provided with one or more trays, sup-
ported by a single central standard, has been patented by
Mr. Thomas Murgatroyd, of Clarindu, Towa, By slightly

workstand.

An improved seandlestick, which will hold the candle
firmly, and yot admit of burning the whole of it, has been
patented by Mr. A J. Smith, of Ukiah City, Cal. It consists of

a. standard fixed to the usual bottom, and having a thimble
with fiogers or prongs, which slides over it and holds the

A NEW CLUTCH PULLEY.

We present engravings of two forms of clutch pulley
manufactured by Messrs. James Hunter & Son, of North
Adams, Mass. In these pulleys a friction band is employed
to clutch the boss of the wheel, and tho means for operating
the bands are both simple and efficient.  In the form shown
in Pig. 1, the pulley 15 placed on a sleeve, D, which is sc.
cured to the shaft, and s provided with a flange for receiv-
mg screws which enter the friction band, A.  The Iatter sur-
rounds an enlarged hub or boss of the wheel, and is split
and provided with two cars, through which passes a holt
having n cam formed on its head that engages a similar cam
formed on one of the cars. A lover, B, is secured to this

Scientific Amervican,
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ly mmbllng in exterior appearance that of an ordinary ‘
Iand steam engine, but very different in its internal arrange
ment. The piston of the pump was made up of a series of cast
fron rings, and these were pressed out against the sides of the |
necurately bored eylinder by springs of steel. The effcct was
to make the piston perfectly nir-tight, and yet capable of be
Ing casily moved upward and downward in the cylinder,
There were no valves in the piston, as there are in those of
nlmost all nir pumps employed in manufacturing processes,
The base of the cylinder was o hollow casting of iron, and
8O was Its cover, In these hollow castings the inlet und out-
lot valves were pluced.  The upper casting contained sixty-
four small apertures, which were covered by small pieces of
steel saw-plate, ench about two inches long by one inch wide,
mnd fastened by o serew at one end.  These delicate springs
were, 1o fact, the valves.  Thirty-two of them wero made to
open to the atmosphere, and thirty-two to the exhaust or |
vacuum pipe. The hollow base or bed plate of the cylinder
was furnished in  precisely similar manner.  The diameter
of the eylinder was three feet gix inches, and the length of |
stroke of the piston thres feet,® The pump was placed ver-
tically, and immediately below the working beam of the en-
gine to which the piston rod was attached.

By this method of construction the air pump beeame

scending it constantly exhausted sir from the vacuum tube
through the inlet valves, and discharged it through the out-
let series,  Nothing in the shape of machinery could work

more smoothly than did this pump, and this arose mainly
from the peculinr character of the valves. The cost of the
whole apparatus, with cast iron exhnust tube, two hundred
feet in length, ten inches in dinmeter, and face-jointed, was
about £400,

Tt has been said that the exbaust tube was two hundred |

bolt, and is curved so as to be engaged by a cone, C, on the
shaft  The cone is grooved
circumferentially to receive
the fork of the shifting
lever, It requires very
little effort and only a slight
movement of the shifting
lever to operate the clutch.
This device is so simplo that
no special description of its
opemtion will be required.
By moving the cone, C,
toward the pulloy the free
end of the lever, B, isthrown
oatward, the ring, A, is con-
tracted, and the boss of the
pulley is elamped so that itis
carried around with the shaft,
The clutch shown in Fig.
24s similar to the one just de-
scribed, the difference being
that 4 right and left hand
screw passes through the ears,
E, and is turned so as to con-
tract the split ring by the ac-
tion of the toggle, F, when
the sleeve, G, is moved to-
ward the pulley. Of course

This arose from the fact that the engine

feet in length,

HUNTER'S CLUTCH PULLEY.

double-acting, and whether the piston was ascending or de- |

nnpuu their impresasions.  The presses then rebound, car-
rying with them their pistons.  The pneumatic valves again
open self-actingly, the dies descend upon new blanks sup-
| plied 1o them by mee hanical fingers, another batch of sove-
relgus is pumped into bright and glorious being, and so long
08 the great air pump is exhausting the vacuum chamber and
the presses are fed with blanks, so long the series of minor
pumps will proced with their work, and streams of gold,
silver, or bronze colns will flow down from the presses into
reservolrs placed below to cateh them,
R L Wb O
Tho Academy of Sclenoows,

The annual session of the National Academy of Sciences
bogan in Washington, April 15, Vice-President Marsh pre-
sided, and delivered the opening address, In which he paid o
feeling tribute to the late President of the Academy, Pro-
{essor Joseph Henry, and gave a roview of the work of the
body during the past year. The members present were Pro-
fessor Spencer F. Baird, Professor Charles F. Chandler, of
New York; Mr. E. D. Cope, of New Jersey; Mr. Theodore
Gill, Professor Julius Hilgard, Mr, George W. Hill, of New
York: Professor O, O. Marsh, of Connecticut; Professor
Alfred M. Mayer, of New Jersey; General M. C. Meigs, Dr.
8. Weir Mitchell, of Philadelphia; Professor Simon New-
comb, Professor H. A. Newton, of Connecticut; Professor
E. C. Pickering, of Boston; Mr. Raphael Pumpelly, of New
York; Admiral John Rodgers, of S8an Francisco; Mr. Fuir-
man Rodgers, of Philadelphin; Mr. Charles A. Schott, Pro-
}fcmmr W. P. Trowbridge, of Connecticat; Dr. J. H. Trum-
bull, of Connecticut; Gengral G. R, Warren, United States
Army; Dr. J. J. Woodwurd, United States Army; Professor
Henry Draper, of New York; Mr. C. B, Pierce, Dr. 8. H,
Scudder, of Cambridge; Dr. Elliott Coues, Professor Francis
8. Walker, and Professor G. F. Barker, of Philadelphia.
| April 16, the venerable Professor William B. Rogers, * the
Nestor of American Geolo-
gy,” was clected President of
the Academy. The other
officers were re-elected, s fol-
Jows: Professor O.C. Marsh,
vice-president; Professor J
H. C. Coffin, home secretary;
Professor F. A. Barnard, for-
cign secretary; Mr. Fairman
Rogers, treasurer; and Pro
fessors Baird, Agassiz, Gibbe,
Newcomb, Hall, and Genena
Meigs, the counsel.

The papers read the first
day were as follows: “On
Ghosts in Diffraction Spec-
tra,” “and on ““Comparisons
of Wave Lengths with the
Meter,” by Professor €. S.
Peirce, of Cambridge; on
““The Relation of Neuralgic
Pain to Storms and the
Earth's Magnetism," by Pro-
fessor 8. Weir Mitchell, of
Philadelphia; on * Continu-
ation of Researches in Con-
nection with the Discovery

it will be understood that moving either the cone, C, or the | house had been crected at that distance from the stamping | of Oxgen in the Sun,” by Professor Henry Draper, of New

sleeve, G, away from the pulley releases it.  The device is
applicable to both driving and driven pulleys,
-_ et r—

Pumping Money.

The above may appear to be a somewhat singular title for |

presses,

Instead of being carried underground, as in the | York; on *“ Vowel Theories Based on Experiments with the

| puneumatic dispatch system, the tube was in this case carried | Phonomph and Phonautograph,” by Professor R. Gmham

fo‘" the roofs of the coining rooms, and, descending there- |
| from, was attached to the great vacuum chamber.

The vacuum chamber had existed from the period of the

| Bell; and on “ The Palmozoic Cockroaches,” by Dr. 8. H.
| Scudder, of Cambridge.
The programme for the second day's session included

& paper, but, according to the Foreman Engincer and|erection of the mint, and was originally devised by Messrs. | | papers by Mr. E. C. Pickering, on the “ Eclipses of Jupi-

Draughtsman, it is literally true that a vast number of so-

veroigns, and, indeed, of other coins, are annually pumped | They had supplied a steam cogine of ten horse power, and
Without entering into a | two single-acting air pumps, ench of which discharged air lums,” proposed by Mr, Faye; by Mr. E. W. Hilgard (read

into existence at the Royal Mint,
detailed account of the numerous processes and manipuls-

tions by means of which ingots of gold are trunsformed llllf)‘
small circular disks of metal, of the exact size and stand- | very ingenious und valuable arrangement, was set aside when |
It bud performed its mis-

ards of weight nnd of fineness for the reception of impres-

Boulton & Watt, the well known engineers of Soho.

| only in its downward stroke, for exhausting the chamber.

the new air- pump came into use.

This cumbrous and comparatively costly, though for its day

ter’s Satellites;” by Mr. C. S, Peirce, on ** Errors of Pendu-
Jum Experiments,” and on ** A Method of Swinging Pendu.

by Mr. Pumpelly), on **The Loess of the Mississippi and
the Aoeilian Hypothesis;” by Professor J, Le Conte (read by
Mr. S. K. Gilbert), on the ** Extinet Volcanoes sbout Lake
' Mono and their Relation to Onr Glacial Drift;” by Professor

sions, it may bo said that those impressions are finally due to | sion, and was lienceforth to be reserved as a duplicate inthe | J. E. Hilgard, * Report of Progress of the International

the action of the air pump.

sovereigns, therefore, Issued from the mint presses since the | modern supplanter,

erection in 1810 of stenm machinery for the purpose of coin-

ing, have undoubtedly been pumped, as it were, into the |attendant to control and adjust the extent of mrcfncllonl

channels of circulation, Let us, then, proceed to explair
the contrivances and means by which the operation of pump-

fuctory. We will commence with the prime mover. Thi
Rennie.

supply of the coining department,

pump money a8 well as water, and showed how it could be
The merit of entertaining the proposition and of or-
» | 1o the pressure of the atmosphere once o vacunm exists be-
This is the case when the pneumatic valves wllll-[ A

done,
dering it to be earried into effect certainly belongs to Cay

tain (now General) Harness, RE., who was Deputy-Muste
This highly talented officer

of the Mint in the year named.
structions to the Mesars, Rennie for the construction,
of tu

¢ for the purpose

Eave in
under the ey

and applinne

An air pump of considerable dimensions constituted the
r- | beautifully engraved dies are thus wade to come into con- | depth of the dew deposited
L tnct with the disks of gold the latter receive by tbofo(wol‘dounotucudulnch and a

main feature of the scheme,

fectly novel plao

nnd this was formed on a pe

inventor, of the necessary apparatus

1t consisted of a cast iron eylinder, close-

A very large proportion of the | event of the derangement, by aceident or otherwise, of its

A regulating, or relief valve, and @

Bureau of Weights and Measures;” by Mr. G. K. Gilbert,

v on ** Stability and Instability of Drainage Lines:” and by

barometer guuge fitted to tho vacuum chumber, enabled the  Professor C. F. Chandler, on ** Polariscope Methods. ™

y | within the latter,

Among other papers announced were “ Critical Remarks
on Observations Alleged to bo of Intramercurial Planets,"

It will now he comprehendod that at all times swhen the by C. H. Peters; and on ** The Extinet Species of Rhino-
ing sovercigns in performed at the Tower Hill money manu- | engine and pump are in action s vacuum of more or less ex- | ceros and Allied Forws of North America,” by E, D. Cope,

# | tent must exist in the chambor,

| which the eight coining prosses stand,

ing into it, are n series of elght cylinders.

ure openstopped, and consequently therr pistons are exposed

r | low them
in the eylinders are open to the vacuum chamber, The af

tom of the cylinders, and the pistons drag with them th
contral serews of the coining presses.  The fnstant that th

The chamber, it may be ex- | '
is 4 steam engine of twenty horse power, on the combined | plained, morgover, is a horizontal tube of iron about fifty
bigh and low pressure principle, and which was ereoted in | feet long, and two feet six inches in dinmeter,
1846 by the justly celobrated firm of George & Sir John | the floor of the mint pump room, in nline parallel to that in |
Originally this engine was intended only for pump-
fug water from & decp artesian well on the premises for the | top of the vaouum chamber, and supported by pipes open-
but in 1851 Mr. J. New-
ton advised that the engine in question should be made to | cal, and fitted with pistons, the rods from which are con-
! nected by levers and cranks with tho presses.  The cylinders

It runs along
Arranged along tho

These are vorti-

. —
The New York World's Falr,

At n recent meoting of the Executive Committoe of the
United States Board of Trade, and the members residing in
New York, the decision of the Commitice in favor of 1833
was approved. The Board has invited the governors and
mayors throughout the country to send delegates or com-
missioners to o great national convention, with reference to
1 the fair, to be beld June 18 next,

e G B ah oo

r! Dow.

within the cylinders then rushes down to the exhausted tabe,  Mr. George Dines, who has made extonsive experiments
the stmospheric column drives the pistons after it to the bot- and observations on the formation of M. M' “’

ﬂ.

o depth of deposit in England in an @
o hundredth part of an inch; uut %
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EMERY BAND POLISHING MACHINE. f

There are many things which cannot be very well polished |
by means of grindstones, emery wheels, or any rigid tools |
m common use. Polishing by hand must be resorted to in |
the finish of many articles, in which that part of manufac-
ture 1s the more costly.  We need not mention any of the
many purely ornamental articles to find illustrations of this.
Most of the brass fittings for boilers have corners and com.
pound eurves, difficult to polish and sometimes impossible to
get at with any ondinary wheel, or even an annular emery
or polishing wheel. For work of this kind, the machine we
iustoate herewith seems to recommend itself. It will be
scen to consist chiofly of a standard provided with bearings,
carrying a driven pulley, over which runs an emery band,
which is also carried by five loose rollers, the upper one of |
which is supported in a movable bearing acted upon by |
spiral springs to keep the belt tight.

|the journal, thus decreasing the friction ut that point.
!

Is rotary motion. This device was invented by Mr, William
Tuokor, patented by Messrs, Tucker & Avery, and is munu-
factured by Mr, John G, Avery, of East Brookfield, Masy,
Wo are told that the invention procecded from a suggestion
made by the SCIEXTIFIO AMERICAN, some months since, in
which we sot forth the desirability of a device of this Kind.
The Invention, which is shown in Figs. 1, 2, and 3, com-
prises a sholl, &, containing hardened steel rolls, a, a jour-
pal, A, of hardened steel, revolving upon these rolls, and
the whole working in o box, B, Jined with bardened steel.
The shell contains sixty rolls, no two of which are in line
with each other, and as the journal revolves entirely upon |
these rolls, friction is decreased to the minimum, and no lu-
bricants are required. The box and journal, also being of
hardened steel, are very durable, and will far outlast those
equipped in any othor way. Rolls are also set in the end of

We are informed that this bearing has been in constant
use on u road wagon without lubricants, without showing
{any wear: also that a band car on one of the principal rail- |
roads has been used eight months with the same result, and |
one of the Boston street railways has a car fitted with the
journal that has run over 5,000 miles without appreciable
wear. - Mr. Avery has successfully applied the principle to
engine slides and other sliding surfaces.

MISCELLANEOUS INVENTIONS.

An improved process of inlaying metallic ornaments in
wood or stone has been patented by Mr. L. A. Amouroux, of
West Mount Vernon, N. Y. In consists in working the alloy
in a hot or melted state into engraved or indented portions
of the surface to be ornamented, and afterward polishing all
together.

Mr. Lyman R. Dexter, of Lancaster, N. H., has patented
an improvement in sleds, which consists in a novel clamp for
securing the runner to the upright. This device is an im.
provement on a clamp for which the same inventor received
u patent in 1869,

An improved safe or vault, provided with air and water
tight chambers entirely surrounding it, hns been patented by
Mr. Samuel A. Wilkins, of Victoria, Texas. The chambers
are arranged so that they may be filled with water from the
exterior of a building.. The inventor also provides an ingen-
ious burglar alarm.

Mr. John B. Beleher, of Charlotte, Mich., has patented an
improved strap for rubber boots, which consists of a rigid
ring connected with the boot leg by a strap. The inventor
claims that the strap is stronger and more convenient than

Mi BAND POLISHING MACHINE.

The bands used are endless, and usually of leather covered
with emery of a number suitable to the work to be done.
Some bands are of tape specially prepared for the purpose,
The emery conting is easily renewed by the user. The
muchine is made by Slack's Emery Wheel and Machine
Company, Manchester, and seems to be generally applicable
for polishing irregular and curved forws.— Engineer.

- R
A NEW ANTI.FRICTION JOURNAL BEARING,

The accompanying engraving shows a novel anti-friction
Journal bearing which was first publicly introduced at the
American Institute Fair, in this city, last fall, where & ba-
lance wheel, six feet in diameter, weighing 1,755 Ibs., and
provided with this ingenious mechanism, was run by a single
thread of No. 40 spool cotton, instead of a leather belt.
Since then the patentees have exhibited their invention upon
railroad cars, wagons, machinery of various kinds, and, in
fact, wherever there is cireular motion, Upon railrond cars
the decrease of [rietion is said to be =o great that a single
locomotive can draw a train of loaded cars, equipped with
these bearings, us cusily as it
could draw the ssme number
of empty cars provided with
the ordinary journal bear-
Ings,

The device also effects a
great saving of expense from
the fact that it isoperated en
trely without lubricants, in
fact they would only he
hindrance o it; and It is sald
that ““hiot boxes™ sre Impos.
sible where the deviee is om
ployed,  The oMoers of nwin
gle line of milroad recontly
stated that they had to den)
with the annoyance of three
thousand hot boxes in s single
month

The same diffienlty Is expe
rienced more or less on ocean
steamships and yuchts, in
mwills and factories, and in
fact, everywhere where thero

AVERY'S

the ordinary ones.

Mr. G. G. Wright, of Winchester, Gonin., has devised an
improved rotary engine, having several novel features, which
cannot be clearly described without an engraving. The ob-
ject of the invention is to render the parts simple and ac-
cessible,

An evaporating pan baving a corrugated bottom stamped
from a single piece of sheet metal, the corrugations of which
extend alternately from opposite sides, so as to form a tor-
tuous passage for the liquid, has been patented by Mr. John
L. Bleeker, of Cincinnati, O.

Au improvement in riding saddles has been patented by
Mr, William M. Herring, of Spring Hill, Texas. The pom-
mel bas o hollow neck, and is formed in one piece with the
fork and web, and wooden filling pieces are provided, which
complete the tree,

Mr. William H. Fix, of Moffatt’s Creck, Va., has patented
an improvement in axes, the object of which is to adapt the
brond ax or hand ax for use by cither a right or left handed
person,  The ax head is pivoted to the handle, 0 a8 1o vo-
tate in the plane of the axis of the handle.

An improved cover for the steps of wagons, carringes, and
other vehicles for preventing the slipping of the feet in wet,
muddy, and snowy weather, has been patented by Mr. Wil-
linm Mellon, of Philadelphia, Pa.

A runner stone—provided with a ventilating channel cut
dinmetrically across the face, and having its bottom beveled
upon opposite sldes of the eye, away from the dircetion of
the rotation of the stone-has been patented by Mr. George
Helfert, of New York city.

ANTI-FRICTION JOURNAL BEARING

—— ——
AN IMPROVED WATER ELEVATOR,

The water elevator shown in the accompnnying engraving
is the invention of Mr. A. W. Coates, of Alliance, Objo, Tt
conslsts, as will be seen from the engraving, of a cylinder,
A, which is wholly or partly submerged in the water of
the well. A weighted piston, B, is fitted to the eylinder, and
connected with o Jever or handle, D, fulerumed in o stand-
ard on the well platform, The cylinder is provided with
valve covered aperturcs in the bottom, and nlso with & de-
livery pipe, C, having & check valve at its Jower end. The
piston is provided with a downwardly opening valve held up
by a spring. This valve allows any water that may escape

A. W. COATES & C0.'S WATER ELEVATOR.

through the packing of the piston to return to the interior
of the cylinder, .

The pump is operated by depressing the handle so as to
raise the weighted piston; the handle is then released, when
the descent of the piston by its own gravity forces the water
up thedelivery pipe. The guantity of water mised may be
measured by restricting the movement of the handle by
means of the pins in the standard near theend of the handle,
These pins also serve to hold the piston in an clevated posi-
tion, so thatall that need be done to raise a quantity of water
is to release the handle from the pin which retains it

Further information in regard to this invention may be
obtained from Messrs. A. W. Coates & Co , of Alliance, O.

The South African Cable.

The telegraphic cable to connect the European and Asiatic
telographic  systems with Cape of Good Hope will be
4,000 miles long, extending from the Red Sea eable, at Aden,
around Cape Guardafui and along the east coast of Africa to
Port Natal, where it will
make o junction with the
present land line to Cape
Town, The cable will be
luid along the const, the depth
teing moderate along that
side of the continent, and the
facility for repairing possible
breakages has been carelully
arcertnined.  The cable will
touch at Zanzibar, Mozam-
bique, Sofals, Delagoa Bay,
and thence (o Durban us the
submarine terminug, from
which point the land tele-
graph bocomes available 1o
complete the ecircuit to Cape
Town. The cost of con-
structing and laying the cable
Is estimated ot $7,500,000,
The line from Durban to Zan-
zibar ix 1o ba finished inJuly,
and tho whole cable by the
middle of November,
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REMARKABLE ACCIDENT TO A RED DEER.

4mmﬁuyln¢ engmavings ropresent a ourious mis-
bap to one of the red deer in Windsor Park, the follow.

Scientific American,

to me, with n request that the foot should be preserved for
him without being romoved from the fork in which it had
been so tightly jammed by the animal itself.

279

the sea bottom by one end, while the other spreads. Then
a mouth, stomach, tentacles, and corporeal partitions are
woon formed, and the last become quite bard from accumu-

Ing account of which is given by Mr. Frank Buckland, In| The preparation will bo the most unique specimen of an | lations of particles of lime

Land and Water : 5

On the 16th of Jaouary last, one of the keepers who bas |
charge of the deer in the royal domains was golng his
rounds, when he suddenly came upon the scene ns represent
edin Fig, 1, A magnificent red deer was lying on his back,
with his leg tightly fixed in the forked branch of & white
thorn tree.  This unfortunate animal was lying
on his noar or left side, with the tip of his right
shoulder resting against the trunk of thetree. The
chest and fore part of his body were clear of the
ground, suspended by his right or off foot in the
fork of the tree.  Immediate examination showed
the keeper exactly what we seo in the engraving,
Flg. 2, except that the body of the animal (in
the engraving) is no longer attached to the foot.
The Keeper attempted to remove the foot, hut
found it o tightly fixed that with all his forco he
wis quite unableto do so.  The shank bone of
the stag’s 5 cwas fractured and splintered di-
agonully. Taoe fractured bones had made their
exit by a cut through the skin, thus causing a
campound comminuted fracture. The portion of
the bane below this fracture—tough and strong
a5 the red deer's shanks are—was shattered into
minute fragments the size of dice. The bone
was again fractured at its lower part, and the
thick skin entirely lacerated through.  The large
sinows at the back of the bone, as well as the
wire-like sinews that work the toes of the foot,
were elongated and pulled out, and in fact every-
thing was broken right off except two very slen-
dor sinews and a small portion of the skin. The
total length of the portion of the deer's leg
eaught in the tree is seventeen inches; from the
fracture to where it was torn off, eight inches.
The leg was caught by the branches of the tree
about four feet from the ground, and the lowest
boughs carrying leaves were about nine feet from
the ground. The deer was dead, and it is not
known how long he had been held a prisoner by
hix foot.

As there were no eye witnesses as to how this
oceurred to the stag, it becomes somewhbat diffi-
onlt to aocount for this extraordinary event. It
is probable, however, that in consequence of the
woather the animul was short of food, nnd that
in hig wanderings he had observed above his
head something edible on the lower brauches of
the thorn tree, possibly leaves, moss, or lichens, on which

. deer feed in snowy weather. These ‘He could not reach
when standing on all fours. He, therefore, probably raised
himself upon his hind legs, and when stretching himself
upward and forward, the hoofs of his hind legs slipped from
under bim, or else, when letting himself down again, his
right leg slipped suddenly between the forked branches of
the tree, and was instantly held there tight. The animal
then probably began immediately to struggle, but the more
he kicked and fought the tighter the wrist of his foot got
wedged in; in fact, when the preparation was brought to
me the foot was so tightly fixed into the notch of the tree
that it could not have been more jammed if it had been ham-
mered down, and then a long screw passed through it, In
his struggles to get
loose the first thing
that happened was the
fracture of the leg
bone,  This  allowed
the animal to fall on

accident that ever ocourred In the royal forest in the annals
of English history.

-
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Coral,
The popular Idea that cornl is formed by an insect busily
working to build up reefs in the ocean, is erroncous

A

Fig. 2.-FORE LEG OF THE STAG CAUGHT BY FORKED BRANCHES,

piece of coral is composed of the skeletons of tiny animals
that in life are covered with a gelatinous substance. More
than a thousand species of the coral animal have been de-
seribed by Dana in his work entitled “ Corals and the Coral
Islands.”

Of the sub-kingdoms into which the animal Kingdom is
divided, namely, vertebrates, articulates, mollusks, radiates,
and protozoans, coral animals belong to the radiate division.
These creatures have no sense except a low degree of
sensitiveness, and live in salt, elear water, having o tempera-
ture of from 68° to 85° Fah. They do not live singly, but

grow together in clusters, which start from a single, little
animal, that is soft, oval, white, and jelly-like, and has the
power of rapid motion.

It attaches itself either to a rock or

his back, from which

position, of course, he =
could not rise, Terri-

bly alarmed at what

had happened to him,

the poor stag then be- sl m
gan to pull and tug at *“"\’E\"ih-s"". il ‘?“ i
his captive leg, assist- LAY Al il

ing himself &0 to do e
by means of his horns,
In his frantic exertions
to get free, the stag o
second time broke his
leg, then the skin gave
way, and lustly, the
Inrge tondons, If his
strength had  lasted
long enough to have
ruptured the two small
tendons it I8 possible
that he might have es.
ouped, leaviog his leg
in the fork of the treo
Prince Christinn,

hav
fng bheen informed of
the nceldent, judicion

Iy ordered the portion
of the tree whic's held
the foot 1o he sawn off
hodily He then kind

l} sent the whole lllillE

Fig. 1,—ACCIDENT T0O A STAG IN WINDSOR PARK,

Cornl animals belong to the class familiarly called polyps,
and they multiply themselves by eggs and also by budding,
[ until there are countless numbers living together in one com-
munity. Differcot kinds of coral bud in different ways; as
some grow in bunches, others in round masses, and o forth.
A piece of dead coral shows the spot were every animal has
lived. Asa mass of coral grows, the lower crea-
tures gradually die, but their hard skeletons, con-
sisting mainly of carbonate of lime, remain and
furnish a firm foundation for those that work
sbove them. By the striking of the waves
against this foundation, its interstices gradually
become filled with mud, bits of shells, and other
substances which sea water contains, so that it
grows firmer and firmer. If such a foundation
is laid upon an elevation of the ocean floor, it is
likely to continue to increase in size; but by the
time it bas reached the senlevel, the whole com-
munity of coral animals has become lifeless, for
these polyps cannot live out of water. The
beating billows break off portions of the skeleton
formation, which are soon worn into sand by the
water, and afterwards, perhaps, thrown with
other déris upon the surface of the mass, which
is thus supplied with soil. Then perhaps seeds
are scattered upon this soil, which give rise to
vegetation, and so a pleasant home is prepared
for man.

These coral structures, called reefs, are often
circular in form, and many of them inclose a
lake or lagoon, whose waters furnish an excel-
lent harbor for ships.

These reefl-builders have not only built up
large islands, but also considerable portions of
the continents of Europe and Americs; and
some of their structures must be of great age,
as remains of a prehistoric civilization have
been found upon them.—From a lecture delivered
by Prof. B. F. Mudge in Science Olsercer.

Industrial Uses of Bamboo.

A late report of Dr. Schlich, Conservator of
Forests in Bengal, says that there are about 1,800
square miles of pure bumboo forests in the Arra-
kan division of British Burmab, within a mode-
rate distance of the coast, and all accessible by
navigable streams. All these bamboos bave
flowered several years ago, and the ground is
now covered with seedlings, which make the forest impas-
sable. The question as to the practicability of using this
plant for purposes of paper-making has several times been
raised by Mr. Thomas Routledge, of England, and he bas
very recently returned to the charge again in a pamphlet en-
titled * Bamboo and its Treatment,” wherein he has brought
together information from botanists and cultivators well
worthy of serious attention. From the LZumberman’s Ga-
zetle we learn that a company has been formed in England,
with a large capital, for the extensive and various utilization
of this plant in the arts of industry, the eoterprise having
its origin in the multitude of uses for which the material is
and for so long a time past has been employed in India.
Besides being used in the latter country in the cohstruction
of the implements of
weaving, Bamboo is
there utilized for al-
most every conceivable
purpose for which
wood is resorted to in
other countries. It
forms the posts and
the frames of the roofs
of huts; scaffolding
for building houses ;
raised floors for storing
produce, in order to
preserve it from damp;
platforms for merehan-
dise in warchouses and
shops; stakes for neis
in rivers; bars, over
which nets are spread
10 dry; the masts,
vards, oars, spars, and
decks of bosts. It is
used in the construe-
tion of bridges across
oreeks: for fences; as
a levee for mising wa-
ter for irvigation. It
I8 the materinl  of
which several agricul
tural implements are
made, as the harrow,
the bhandles of hoes,
clod  breakers, ete;
hackeries  or  ocarts,
doodles or litters, and




ourrying light goods Ia to suspend them from the end of n
pleco of split bamboo Inid scross the shoulder. Further, o
Joint of this material serves as a holder of many articlos, as
pons, small instruments, and tools, and as a case in which
little articles are sent to n distance: a joint of it also answors
for the purpose of & bottle, and is used for holding milk,
oil, and various fluids, o section of it constitusing the moa-
sure for llqnld?n. in bazanrs. A piece of it, of smull dinme
tor, i used for a blowpipe to kindle the fire, and by gold
and silver smiths in melting metals. It aiso supplics tho
place of o tube in distilling apparatus. Theso, of course,
comprise but a portion of the uses to which this valuable
material is applicable, and it opens up a wide fleld forma-
nufacturing industries.

SRS e -
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NEW AGRICULTURAL INVENTIONS,

A gang plow in which the tongue and axle frame aro com-
bined with a pair of plow beams, conneeted adjustably at
tho rear end and pivoted to the tongue in front, so that it
may be readily operated, has been patented by Mr. L. M.
Kelly, of Litehfield, Ky.

An improved cultivator fender, which may bo used with
either a one horse or two horse cultivator, has been patented
Ly Mr. Andrew Simmons, of Green Vale, and Michael Sim-
mons, of Lena, TIL It is designed to prevent the earth from
being thrown upon the plants by the cultivator plows.

Mr. R. D. Norton, of New Sharon, N. J., has patented an
improved pulverizing disk harrow, in which some of the de-
tails of the machine are perfected so that it is rendered more
durable and effective.

An improved machine for the distribution of liguid or
powdered poison upon cotton or other plants has been pat-
ented by Mr, Thomas B. Taylor, of Mount Meigs, Ala. Tt
consists mainly in a perforated eylinder mounted on bear-
ings supported by a plow beam, and eapable of turning so as
to sift or sprinkle the poison on the plants,

—— et r— — ——
Ozono In Relation to Health and Discase.

Henry Day, M.D., in an address delivered before the Con-
gress of the Sanitary Institute of Great Britain, gives the
history of the diseovery of ozone, and notices the sucoessive
theories of Schoenbein, Williamsom, and Odling concorning
its nature. He then deseribes the pathological action of this
form of oxygen, and reveals facts which will probably startle
those who believe ozone and ‘“ozonized " articles of food
or of medicine to be universally beneficial. He describes
the death of animals after exposure to ozonized air under
symptoms closely resembling those of acute bronchitis. He
considers that if present in excess in the atmosphere, catarrh,
broachitis, and even pnecumonia would be its natumal results.
Whether there is ever such an excess as would involve these
consequences is an open guestion. He feels also bound to
admit, according to the researches of Dr. Moffat, that dur-
ing ** ozone periods,” apoplexy, epilepsy, vertigo, neuralgia,
and diarrhea are more frequent. Further investigations in
this direction are imperatively needed, but what has been
#aid may serve as u caution to dabblers in science who keep
an ozone apparatus in action in their sitting-rooms as a pro-
phylactic against diseases in general.

The absence or the deficiency of ozone has been, perhaps,
too hastily placed in connection with zymotic disease. But
that such a connection exists in case of cholera can scarcely
be doubted. The author shows that in 1864, in the Bombay
Presidency, cholera was in its greatest ascendency when
ozone was either wanting or at its minimum; that the dis-
ease showed a most marked decrease when vzone was regis-
terd as increasing, and when at its maximum the epidemic
ceased altogether if the maximum continued for any time.
Similar results were obtained at Strassburg in 1854 and 1855,
and the experiments of Mr. Glaisher and of Dr. Moffat give
confirmatory testimony. Whether there may be other causes
in operation in addition to deficiency of oxygen is still doubt-
ful. As a disinfectant the author pronounces it the best,
safest, and least objectionable known. That it may kill dis-
ease germs—whatever they may be—is no doubt bighly prob-

Scientific Amevican,

The heaviest charges of powder caused the greatest dovin
tions from the ordinary velocity. The experimoents, accord
{ngly, prove that the velocity of sound depends to some ox
tent on its intensity, and that experiments on the veloeity of
cound in which a cannon is used contain an error, probubly quently also the cavities of the moulds.  For mirrors of first
due 1o the bodily motion of the air near the cannon.  Evi- quality the following metal mixture Is used in one of the
dently a musical sound of low intensity must bo used for a largest mirror foundries in Kioto:

[May 3, 1870.
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made of elay and ‘ohamotte,”  This box has on the top an
opening into which the Hquid bronge Is poured, after it hys
been melted in small firoproof elay erueiblos.  The lquid
metal natarally A1ls all openings inside the box, and conse-

| gorrect determination of the velocity of sound, Leaddss oo soiveia R P Nt B parts
R DG ST SRE, ] DI, o ooicaviidva b uuauPOsUREs disEvess o 1B A
Copper......... vevrabe vovsshuede coens 80"
JAPANESE MIRRORS, ‘ %0
Mr. R W. Atkinson, of the University of Tokio, Japan, 100
communicates to Nature the following Interesting account | For mirrors of inferior quality are taken:
| of these curious mirrors: ' L}""'l """""" a8 e ey s TR R LG R
A short time ago a friend showed me o enrious effeet, ('t':;»‘;w:l:'l sulphide of lead and antimony... 10 *
» Wletee eoe thsncianis "
which I had previously heard of, but had never seen,  The| 7887777 0 trreesvsnsaven veoaes 80O
Hadies of Japan use, in making their toilet, a small round 100

Lmirror about 1-12 to 14 inch in thickness, madoe of a kind of |« After heing cooled the melting box and moulds are
(apeculum metal, brightly polished and conted with mereury. | erushed and the mirrors takon nwiy, These are then cut
At the back there are usually various devices, Japnnese or | geoured, and filed until the mirror s roughly finfabed, 'l‘lloy'
Chinese written characters, badges, ete,, standing out in | gre then first polighed with n polishing powdoer ealled tono-ki
strong relief, and brightly polished like the front surface ?wllicll congists of the levigated powder of & soft kind ni
Now, if the direct rays of the sun are allowed to fall upon | whetstone (fo-ishi) found in Yamuto and many other places,
the front of the micror, and are then reflected on to o sereen, | Secondly, the mirrors are polished with a piece of ehinreonl
in 0 great many cases, though not in all, the figures at the | ynd water, the charcoal of the wood, Ao-noki (Magnolia hy-
back will appear to shine through the substance of the mir- | sotsuea) being preferred ns the best for the purpose.  When
ror as bright lines upon a moderately bright ground. | the surface of the mirror is well polished it is covered with
I have since tried several mirrors as sold in the shops, and 4 Jayer of mercury amalgam, consisting of quicksilver, tin,
in most cases the appearauce described has been observed  and q little lead. The amalgam is rubbed vigorously with a y
with more less distinctness, piece of soft leather, which manipulation must be continued
I have been unable to find a satisfactory explanation of for a long time until the excess of mercury is expelled and
this fact, but on considering the mode of manufacture I was | the mirror has got a fine, bright, reflecting surface,”
\led to suppose that the pressure to which the mirror was|  Professors Ayrton and Perry give the following explana-

’ tion of the phenomena of the Japanese mirror:

(subjected during polishing, and which is greatest on the
parts in relief, was concerned in the production of the fig-| < The magic of this Eastern mirror arises not, as has been

ures. On putting this to the test by rubbing the back of the | supposed, from a subtle trick on the part of the maker, nor
from inlaying of othér metals, nor from hardening of por-
tions by stamping, but from the, natural property possessed
by certain thin bronze of buckling under a bending stress so
as to remain strained in the opposite direction after the stress
is removed. And this stress is applied partly by the megebo,
or ‘distorting rod,’ and partly by the subsequent polishing,
which in an exactly similar way tends to make the thinner
parts more convex than the thicker.”

| Lifting a Railway Bridge without Stopping Traffic.

A dispatch from Easton, Pa., dated April 10, states that
the cleverest feat of engineering ever attempted in that re-
gion has just been successfully carried out. It scems that,
owing to their immense weight, the iron shoes, in which rest
two of the spans of the long bridge of the L Yalley
Railroad, had sunk about an inch, throwing the out
of grade. The inside masonry of the pier being less solid
than the outer casing, it was evident that the depression «
would continue; accordingly an iron casting, 12 feet long, 3
feet 3 inches wide, and 3 inches thick, and weighing 7,000
pounds, was placed under the spans to elevate them, the
spans being raised for that purpose by hydraulic jacks.: The
spans weigh 180 tons each. The spans were mised, the ma-
sonry redressed, the castings placed in position, and the
spans lowered, without the stoppage of a single train.

A Large Steel Bridge.

The five span steel railway bridge over the Missouri River
at Glasgow, Mo., is the first large bridge in this country
built entirely of steel—from nuts to girders. The American
Bridge Company built it of steel manufactured by the Edgar
Thompson Bessemer Steel Works, but the steel was made by
the A. T. Hay process, This consists of a decarbonizing fol-

JAPANESE MAGIC MIRROR.

| mirror with a blunt pointed instrument, and permitting the
rays of the sun 1o be reflected from the front surface, a
i bright line appeared in the image corresponding to the posi-
lli«:m of the part rubbed. This experiment is quite easy to
‘rcpeal; a scratch with a knife or with any other hard body

is sufficient. It would seem s if the pressure upon the back

u.blc from its action on the superior animals; but the ques- | during polishing caused some change in the reflecting sur-
tion arises, pertinently says the Ohemical Nows, Which will | [ace corresponding to the raised parts whereby the amount
be killed first? and adds, We are somewhat surprised at | of light reflected was greater; or supposing that, of the light
finding in this address no reference to the well known and | which falls upon the surface, a part is absorbed and the rest

Justly admired work of Dr. C. B, Fox,
- e r-—
Varying Veloclty of Sound,

Some interesting experiments have been made st the U, 8.
Arsenal at Watertown, Mass,, to determine whether the ve-
locity of sonorous waves is or is not affected by variations in
intensity and pitch. A 6 Ib. brass field piece was placed
in the midst of a large level ficld, and behind it, at distances
ranging from 10 feet up to 110 feet, werg placed a series of
membranes electrically connected with o chronograph,
which would thus give the instant at whicly the sound wave
from the gun met each membrane in suceession. The ex-
periment was repeated many times and always with the same
resuit. It was found that immediately in the rear of the can-
non the velocity of sound was Jess than at a distance, but
that goinz further and further from the cannon the \‘l'lr'n'il\’
rose 10 4 maximum considerably above the ordinary velooit \"
and then fell gradually to about the ordinary, When the uuht

+ however, was pointed at right angles to its first position it
wius found that the position of maximum velooity was
brought nearer to the cannon, and if the gun had heon turned
in the direction of the line of membranes, whicl wis imprac
ticable, it is thought the retardation which produced the first
low velocitics would probably have become an nccoleration

reflocted, those parts corresponding to the raised portions on

the back are altered by the pressure in such a way that less

is absorbed, and therefore a bright image appears, This, of
course, is not an explapation of the phenomenon, but I put
i it forward as perhaps indicating the dircetion in which a true
| explunation may be looked for.

The following account of the manufacture of the Japanese

| mirrors is taken from a paper by Dr. Geerts, read before the
Asiatic Society of Japan, and appearing in their Zransae-
[ tions for 1875-76, p. 30:

** For preparing the mould, which consists of two halves,
put together with their coneave surfaces, the workman first
powders a kind of rough plastic clay, and mixes this with
levigated powder of s blackish ‘tuff-stone’ and a little
charcoal powder and water, till the paste is plastic and suit-
able for being moulded. Tt is then roughly formed by the
aid of & wooden frame into square or round cakes; the sur-
fuce of the latter is covered with a levigated balf-liguid mix-
ture of powdered “chamotie’ (old crucibles which have
served for melting bronze or copper) and water, Thus well
prepared, the blackish paste in the frame receives the con-

[ eave designs by the aid of woodcuts, cut in relief. The two
| halves of the mould are put togother in the frame and dried.
Several of these flat moulds are then placed in a melting box

lowed by a recarbonizing of the iron, by whichmuch greater
tensile strength and elasticity are secured.  This kind of steel
allows of the construction of a much lighter bridge than if
made of wrought iron, and is not affected by frost or cold

weather.
—_—t  ——

Erratum,

In the description of Messrs. Pew & Wearts' carburefer, in
| our last issue, there is an obvious error in the statement of
‘the economy of the apparatus. It should read: The gas
meter registers one foot per hour for cach burner, instead of
the usual six feet, or only one hundred and twenty five feet
during five tests of five hours each, as compared with seven
hundred aud fifty feet, the amount usually consumed.

nnpomnezt;amu Abroad.

The American Consul at Verviers, Belgium, in a dispatch
to the Department of State, recommends American inven-
tors to procure patents for their inventions in Europe as
well as in the United States; that the drawings in the Screx-

the inventors,

—

mechanics and laborers were engaged on the Exhibi
Building, which was making rapid progress. Sefiors’
Palacio and Sebastin Camacho are reported (o have
to advance the Government a loan of $200,000 towar¢
pleting the Exhibition Building at an urb'dl!.

e D £} e

I is said that the oil that exudes from
bent betweon the fingers, will check the p
|cles in their incipient stage. Perhaps the of
useful for other cutaneous eruptions.

Trae MEXICAN Exmmriox.—At the end of Ma N
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CALCAREQOUS RPONGES, i Tho Frult of the Rose Bush as a Preserve, | The Grape Phylloxera,
This group of sponges received its name from the orystal. |
lina calearcous deposits seattered throughout the A-l|!|r|-~h...|\ i the discovery of a now dish does more for the human race nual meeting of the Missouri State Jorticultars) Soclety. |
of the sponge, and forming a skeleton similar to those formed | than the dis overy of star.” 1f this be true, & writer in I'he fact that about 280 tons of California gmpes were re
by the siliea composing the greater portion of siliclous | one of our l*‘r\-m-h exchanges (La Maiwon de Campague) has | celved weekly and sold in the markets of Philadelphia du
sponges,  These calcarcous deposits are formed by slender | clevated himself above the average sstronomer in announe- | ring the past season, is sufficient to show that the grape in
needles arranged in groups of from four to six each around ing the discovery that the searlet fruits of the rose bush, or | terest in llhi~ «uuu'r;' is increasing in importance, and to lend
o common center.  The sponge posseasen o mmnll quantity | rose hips,” s | ' :

"I’i"tll Hil\,\l'lll, ‘”I |I| " l"l\"\illl“LfiP 'l‘l ““n"-r aavs that (Latest Facts about the Phy Ten read by ( . Haley ot the recent ab

us they nre called, are capable of being made | to the hope that the discouragement which the Missouri grape
only of organic tissue, and therefore on drying the sponges | into most delicions preserves.  Considering the fact that | grower naturally feels, after four consecutive unfavornble
rotain their original shape and size, and pro- :
sent, whether alive or dead, a chulk ¥ Appeats
anee.

The most claborate monograph of calea
reous spongoes is that of Haeckel, the natural-
ist, in which he proves beyond doubt that the
so-called one hundred and eleven species of
calcareous sponges sent to him from all parts
of the globe cannot be considered distinet
species, but that they possess the capability
of adapting themselves in form and structure
to the variable conditions presented by differ-
ent localities, Haeckel has, however, for the
sake of convenience, divided these specics
into several families, the structural differ-
ences of which evince a progressive tendency
from the simple to the complex.  We are se-
quainted with the successive stages of deve-
lopment of a few species only, and of these
the most important one is that of the larvie.

If a calearcous sponge arrived at maturity,
which is generally the case in May, is cut in
slices or torn apart in small species, the lar-
vie are liberated and may be observed by
means of n good microscope. They consist
of two portions, differing greatly in appear-
ance.  One of them is composed of long conical cells carry- | nearly every genus of the order Rosacer already furnishes | their own roots, will be discussed by your society, so as 1o
ing o long thread ench (Figs. 1 and 2). The other consists  man with delicious fruits, as strawberries, peaches, apples, | bring ont whatever experience on the subject the Missouri
of & number of round cells, rendered opaque by granu- | pears, plums, ete., there is certainly no reason why the rose | grape growers have had of late. The fears which 1 ex-
lar deposits. genus should not do so likewise. The fruit of every rose | pressed in my 7th Report, as to the danger of the introduc-

Shortly after separating [ bush, says this writer, no matter what the species, provided | tion and spread of the phylloxera in Califor-
from the mother sponge | it has single flowers (in other words, provided it.is a wild | nia, have also been more than justified, since
the larva attaches itsclf to | species, for the flowers of the cultivated kinds are usually | many vineyards have already been seriously
a rock. The threads at- | double), is good for preserving as soon as it has become ripe | injured or totally destroyed by the insect, 1
tached to the cells of the | and tender. The essential point is to gather the fruit at the | am glad to be able to confirm, in this connec-
upper balf disappear, and | right moment, which, in the case of the sweetbrier (fosa | tion, the truth of the statement of Mr. P. J.
the interior of the conical | rubiginosa), would be in September.  Gather the fruits, then, | Birckmans, of Augusta, Ga., namely, that
cells rapidly fills with cal- | a8 soon as they have become soft, take out their seeds, put | this insect does not occur in that locality.
carcous erystals penetrat- | them in an earthen or porcelain-lined saucepan, and place | While spending a few days with bim Jast
ing soon to the surface. | them over a slow fire, having added just enough good wine | September, T was able to verify its non-oceur-
An aperture is formed, | vinegar to make them pass readily through a colander, after | rence there; and here let me remark that,
lined by masses of crys- | five minutes’ cooking. Place them over the fire again, and | however much contempt a Missourian may
tals; the sponge growsand | add enough sugar to overcome the acidity of the vinegar, | have for the Scuppernong, no one can wit-
hardens gradually. The [and let them boil again very gently, stirring all the while, | ness the prolificacy or experience the delicacy ¥z 4.—Syom

dra cihiala.

seasons, must needs soon give way before
brighter prospects that, It seems to me, are
necessarily in store for him. One thing is
sure, namely, that the interest manifested
abroad in our American grape vines does pot
flag. These vines are constantly discussed in
the foreign horticultural journals, while one
periodical, entitled La Vigne Americaine (The
American Vine), Is entirely devoted to them.
It is a source of no little satisfaction to me
that the varieties which I first recommended,
seven years ago, are in the main those still
gought for and used by the French sufferers
from phylloxera, as stock on which to graft
their viniforas. It is further interesting to
ohserve that the grounds which I took in re
gard to grafting above ground, in my 7th Re-
port, pp. 108-116, are justified by the expe
rience had during the last few years in France.
Such grafting is found to be quite practical,
notwithstanding the want of faith shown in
it by our earlier ampelographers.

I sincerely hope that this question of graft-
ing the vine above ground as a means of evad
ing the injuries of phylloxera, or of improv-
ing such varieties ns do not suceeed upon

Fig. 2. —Transverse section of a twin individual of larva of Sycandra raphanus, 1 : 600,

Fig. 3.—Levoandra penicillata. following spring it sends [until they become of a homogencous and pasty consisten- [ and sweetness of such varieties as Tender-
forth swarms of larvae, which are carried to great distances | cy. pulp and Thomas, as they grow in that region, without hav-
by the sea currents. Put this in jurs or wide-mouthed Dbottles, and it will keep |ing a due appreciation of their value for the Southern States.
“The larger quantity of the water necessary for the main- | indefinitely. Regarding the range of phylloxers, it had often been as-

tenance of sponge life is alternately drawn in and cjected The author adds that preserved rose hips, properly | serted that around Washington the root insect was not to be
through pores scattered throughout the superficial crust ' prepared, give an exquisite flavor to sauces, go well with [ found. Yet I have found it extremely abundant, both in
of the sponge. Of these sponges there are the vineyards of the district, and of those
just across the line in Virginia, some of the
latter suffering to such an extent that the crop
was a failure, though the owners were unsus-
picious of the cause,

After reviewing, in my Sth Report, all that
was then known of the habits and natural histo
1y of the grape phylloxera, I drew certain prac-
tical conclusions, to the effect that complete
kuowledge of its habits, instead of simplify-
ing iis destruction, showed that it was almost
if not quite hopeless to expect its destruction
by any possible or practical means, and ren
dered preventive measures all the more urg-
ent. I expressed my doubt as to the value of
decortication of the vines, and the burning of
the bark in winter, or by any means which
aimed at tho Killing of the winter ege upon
the branches and canes of the vine, Diligent
search has failed to reveal these winter eges
in anything like the quantity one might ex-
pect, and the fact remninod that the insect
could go on propagating under ground for at
least four years without the necessary inter
vention of the impregoated egg.  Further re-
searches, made since, confirm moe in the be-
lief that the normal mode of hibernation of
the species is as a young larva upon the roots.
From the results of the deliberations of the
International Phylloxera Congress, held Jast
summer at Lausanne, nnd that held at Mont-
pellier, in France, it was conclusively proved

three groups—hag sponges or ascones, bulb
sponges or leacones, and honeycomb sponges
or sycones. Bagsponges form closed or open
cylinders, the walls of which are very thin.
They are frequently so small and tender that
they are hardly noticeable.  Often a number
of eylinders nre united together, forming ag-
glomerations of the size of thefist. To this
family belong the beautiful Ascetta clathrus
found plentifully in the Gulf of Naples
and the Ascaltis botryoides, met with in the
Northern seas,

The second family is characterized by an
excessive development of the calcarcous de-
posits. Among the most common represen-
tives of this family i8 Leucandra penicillata,
illustrated In natural size by Fig, 8,

The highest degree of development 8 at-
tained by the third family. Numerous indi-
vidunls ;xu'-- united %o a8 to form round dinks
resembling & honeycomb, The individuals
have the shape of an elongated cup, Fig. 4,
or n ovlinder resting on a short stem,  The
edge ni the cup i lined with a row of long
slender needles ]

Hacckel spenks as follows of the conditions
under which thecalearcous sponges puss their
semi-animuol 1ife:

Calearcous sponges are found only in the
sen. Not n single species has so far been
found in fresh water or even in the mouthsof

rivers. Not a single specics has hoen mot that decortication, a5 I had anticipated, was
with in the Baltie, the waters of which are of little or no avail,
yery poorin salt, and this is nlso the case in Before leaving the qlll‘hliun of ph_\‘“oxpr“'
the fjords of Norwny. Placed in fresh wator Fig. 1.—Syeandra glabra, 1: 6} let me briefly refer to certuln theories first
they die in o short time, Water containing o propounded by Prof. A, C. Cook, and that
Jarge pereentage of minernl substanees in solution seems, | beef, veal, and chicken, and combine well with truftles ] have been extensively promulgated during the past WO years,
therefore, 1o be indispensable for maintaining the life of | and mushrooms; and that a dash of Madeira wine in no wise | a8 1o the relation of phylloxers and graperot, 1 took ocea:
calcareous spong injures the preserve.  Wild rose bushes exist everywhere, |slon, last spring, to protest, in the New York Zridure.
Most of the species so fur examined have been obtaioed | by the roadside and in fields, all over the country, and their fagainst the supposed connection botween the two, and it
from considerable depth To all appearunces lght is inju- | fruit can be had for the gathering. It only remains for the | will not be out of place to ropent the reasons:

rious to their developmoent, us the lnrvie invariably select | American housekeeper to take the hint and try the experi * Already, in 1871, when I first annonneed the presence
dark, shady spots for permancot attac hment, | ment, lU( pb)'llowm on the roots of American vlnu. and up'lmﬂl
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tho injury which it caused, there were writers who, not con-
tent with the simple facts, went much further and asserted
that this little inscct must also be the cause of mildew, rot,
oto  Professor Cook has jumped to similar false conclu-
‘gions, and has, during the present winter, promulgated be-
fore various socicties his belief that the phylloxera is the
_eause of black rot in grapes. This issensation, not science,
‘and it is to be deplored, coming from the source it does.
The phylloxera occurs in most grape-growing sections of
the country cast of the Rocky Mountains, and will quite
naturally be found on vines on which the fruit has rotted.

« But an experience covering soveral years, aud the exami.
nation of hundreds of vines, with rot of fruit and without
it, enables me to deny the assertion that the insect is more
numerous on the former than the latter. The phylloxera
disease has its own peculinr characteristics, which are at
once distingnished from other vine diseases by those under-
standing it. There are also very conclusive reasons for dis-
carding the views of Prof. Cook, 1. In France, where the

§;imti£it gmmnu.

any of the common atomizers to every seam and margin
with good results, although a second, and even third, appli-
eation may bo needed. FRANCIS GREGORY SANBORN.
Congulting Naturalist,
Andover, Mass,, April 10, 1879,
- .4 —
The Xce Oave of Docorah, Xowa,

To the Fditor of the Scientific American :

O, M. W.” is mistaken about the formation of the Upper
Towa Valley, Winneshick connty, Towa, where the Decorah
Tce Cave is situated. It is in the Trenton limestone, which
is highly fossiliferous, and manufactured into monuments,
table tops, paper weights, ete., presenting, when polished, o
very beautiful appearance,

. The Ice Cave is a fissure in the Trenton limestone cliff
facing to the south, and runs nearly parallel with its face, is
about 100 feet long, and varies from 2 to 6 or 8 feet in width.

Height irregular, in places compelling progression on hands

land knees. Says White's © Geology of Towa,” vol. 1, p. 80:

phylloxera has been so very destructive, the black rot has | « mje formation of the ice is probably due to the rapid evapo-
not accompanied or followed it. 2. The rot, so far as I | ration of the moisture of the carth and rocks, caused by the

have observed it, is no worse on the susceptible than on the
more resistant varieties; while many cases might be adduced
of healthy vines, and those Jeast affected with the insect
suffering most from rot. 3. On account of three successive
wet summers of 1875, 1876, and 1877, in this part of the coun.
try (Missouri), the phylloxera has been less numerous and

less injurious than at any time since 1871, and many vines'

that were suffering near to death have recuperated, yet no
year since the time mentioned has black rot been worse than
" it was last summer.”

——— ey
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The Genesls of tho Mosquito.
T the Editor of the Scientific American :

For several years past I have noticed in warm weather,
that my wooden cistern, which is above ground, has been
infested with peculiar looking little red worms. I bave
heard many others like myself complain of these worms, and
I had taken it for granted that they were a species of earth
worm. However, last summer I procured a glass jar and
sprinkled the bottom of it with a very small quantity of
sand and clay. I then half filled the jar with clear fresh
water, and, after putting a dozen of these worms in the jar,
1 tied a piece of cloth over the mouth, and placed it in a
light, airy place.

The worms were from half to three fourths of an inch in
length, of a bright red color, and had rather a jointed ap:
pearance about the body. They would crawl on the bottom
of the jar, swim through the water by a rapid bending of the
body backward and forward, and occasionally come up to
the surface of the water and float. 3

‘Within twenty-four hours after placing them in the jar, I
noticed that they had all gone down to the bottom of the
vessel, and had enveloped themselves separately in a kind of
temporary shell made of earth and sand.

In a few days after this I saw one of these worms crawl out
of his temporary house at the bottom of the jar, and swim to
the surface of the water. Here, after twisting about for a
few seconds, he ruptured a thin membrane that enveloped
his body, and came out a full fledged mosquito ready for
business. I noticed many of the other worms going through
thie same performance within a short while afterward. Some
of the mosquitoes were much larger than others, but, as T
bave already stated, some of the worms were also larger than
others. F. W. CoLemax, M.D.

Roduey, Miss., April, 1879.

Remedies for Carpet Beetles, Moths, ete,
T the Editor of the Scientific American :

At this season we are frequently besieged by inquiries in
relation to the ““carpet beetle,” moth, etc. Many of your
readers may be glad to know of the following simple
remedies: :

First. —Steep one quarter of a pound of Cayenne pepper
in  gallon of water; add two drachms of strychnia powder.
Strain and pour this tea into a shallow vessel, such as a large
tinped iron milk pan. Before unrolling a new carpet, set
the roll on each end alternately in this poisoned tea for
ten minutes, or long enough to insure the saturation of its
edges for at least an inch.  After beating an old carpet, roll
and treat all its seams and edges to the same bath., TLet the
earpet dry thoroughly before tacking it to the floor, in order
10 avoid the accidental poisoning of the tacker’s fingers by
the liquid. It is perhaps unnecessary to state that the resi-
due of the liquid should be thrown out where it will not be
drunk by any domestic anfmal, or if preserved for future
use, carefully Iabeled “ poison.”

This preparation will not stain or disfigure carpets nor
corrode metals in contact with the earpet, as will most pre-
parations of corrosive snblimate,

Second, —One pound of quassia chips, one quarter of u
pound of Cayenne pepper steeped in two gallons of water
Strain and use 88 above, This preparation, although irrita
ting to the human skin, especinlly on cut sarfaces, has the
advantage of not being poisonous.

To cither of these teas from one quarter 1o one half more
boiling water may be added at the time of first nsing, if
greater depth of the liguid in the vessel be required

it Is desirable to treat earpets that sre vot to be taken up, | met with along the New Jorsey const, some distance out st | would probably be little need of carbolic acid or IN;

gither of the above preparations may be applied by means of

beat of the summersun upon the outer wall of the fissure and
the valley side. Thisouter wall isfrom 10 to 20 feet in thick-
ness where the ice is most abundant. The water for its pro-

! duction scems to be supplied by slow exudation from the

inner wall of the cave.,” It forms the most rapidly during

‘thc extreme heat of summer, and disappears in winter en-
[tirely. From several years' acquaintance with the cave, T

believe the above explanation correct, A. M. M.

Waukon, Towa, April 2, 1879.

C. B. A. submits another explanation, namely, that theice
is due to the rapid evaporation of the moisture percolating
through the soil and rocks above. To produce the ice ““ two
conditions are necessary: first, that the supply of moisture in
the cave must not be (as it was when I visited it, a hot day
in June, after much rain) great enough to warm the cave and
thus overcome the cooling tendency of the evaporation to
form ice or to melt the ice that may have been previously
formed.

““ Second, the supply of water must be sufficient to carry
on the evaporation and leave a surplus for conversion into
ice. This condition is met only during the summer months,
when the temperature is high enough to create a current of
air upward through the cave, and when supply of waler is
not so great as at other seasons. In the winter the ground
is frozen and water prevented from soaking through, and so
the ice formed in the summer evaporates. Also, the tem-
perature outside and inside being so nearly the same, very
little air passes through.”

C. G. C. writes that a’counterpart of the Decorah Tee Cave
occurs on the south side of Black River, at Watertown, N,
Y., the rock being the well known Black River limestone,

A —

Telephones and Sounders.
To the Editor of the Sciontific American :

As some of your readers appear to find difficulty in using
telepliones and sounders in the same circuit, 1 would recom-
mend the following plan, which has been found to work
well in practice upon a line where there are twenty oflices,
and nearly as many telephones in use:

The diagram shows the arrangement,  The in wire, which
comes from the zine pole of the battery, is earried to the key
and from the key to the relay or main line sounder, and
thence to a binding post marked A. B is nuother binding
post, from which the out wire goes to the line. PT Sisa

two point switch, one point of which, T, is joined to the
wire between the key and sounder, P, the point on which
[ the switch tongue turns, is joined by a wire to the post, A,
{and the point, 8, to the post, B. All these connections are
beneath the table, the posts, A and B, rising above, and in
{them the econducting cords of the telephone are inserted.
When the switeh tongue rests on 8 the sounder only i3 in cir
[ cuit, nnd can be used to call.  When the tongue rests on T
i the telephone is in cirenit, and the sounder is cut out. When
{ the telephione s not in use the switch should be Kept on 8,
telosing the eirouit through the sounder and preventing waste
|of battery.  Care should be taken that the Z pole of the tele
phone is attached to the post which recelves the zine wire
from the hattery, the post, A, in the armogement as de-
seribed,  If desired, bells may be substituted for soundors.
Jonx E. Nonronoss

Tracing the Hudson under the Sea,

[May 3, 1879.

known to nuvigators, the deepest anc the furthest out being
the hundred and forty-five fathom hele, 83 miles southenst of
Sandy Hook light vessel, These remarkable depressions, as
the Pilot points out, bear the appearance of having heey origi-
nally o continuntion scaward of the Hudson River Villey.
They were in all probability scooped out by the river heing
forced to run through narrow gorges, Several of these gorges
can still be traced running almogt parallel with the New
Jersey shore line, 1In fact, the soundinge along the const
would seem Lo indicate that the whole coast line, ages ago,
was many miles seaward of ita position to-day; thal then the
Hudson River entered the ocean at least & hundred miles
southeast of itd present mouth, and that the whole continent

has since subsided, the sen encroaching furtber and further
inland, as the country gradually sank,

4Bl

Anstronomicnl Notew,

OBSERVATORY OF VAstAR COLLEGE,

The computations in the following notes are by students
of Vassar College.  Although only approximate, they will
enable the ordinary observer to find the planets.

M. M,
POSITION OF PLANETS FOR MAY, 1879
Moroury.

On May 1 Mercury rises at 4h, 20m. AM., and sets at 5h,
6m. PM. On May 31 Mercury rises at 8h. 40m. A.M., and
sets at 5h. 38m. P. M.

Mercury will be best seen near the middle of the month, in
the morning, as it is then at its greatest clongation.

Venuw.

On May 1 Venus rises at 6h. 45m. A M., and sets at 9h.
54m. P.M. On May 31 Venus rises at 7h. 21m. A. M., and
sets at 10h. 20m. P.M.

The motion of Venus among the stars from night to night
is very perceptible. On May 1 it will be 4° south of Pollux
in declination, and will precede that star by about 27 in
right ascension. Venus and the crescent moon will be nearly
in conjunction May 24.

Mars.

On May 1 Marsrisesat2h. 27m. A.M., and sets ai Oh. 58m.
P.M. On May 31 Mars rises at 1h. 22m. A M., and sets
at Oh. 51m. P.M.

Mars is very distant, but its ruddy color and its nearness
to Jupiter on the morning of the 9th will cause it to be
easily found.

Jupiter.

Jupiter is coming into a better position. It rises on
May 1 at 2b. 35m. A.M., nearly with Mars; and sets at 1h
‘95m. P.M." On May 81 Jupiter rises at 48m. after midnight,
and sets at 11h. 47m. A.M.

Although Jupiter is in south declination, it is so Jarge a
planet that it will be very conspicuousin the early morning.
Jupiter will be near the waning moon on the morning of the
14th.

Saturn,

Saturn rises on May 1 at 8h: 57m. A.M., and scts al 4h.
11m. P.M. On May 81 Saturn rises at 2h. 6m. AM., and
sots at 2h. 28m. P. M.

Uranus.

On May 1 Uranus rises at Oh. 47m. P.M., and sels at 2h.
16m. A.M. of the next day. On May 81 Uranus rises at 10h,
51m. A.M., and scts at 18m. after midnight.

Uranus follows the bright star Regulus on May 1 by 2° in
right ascension, and is one third of a degree below it in dec-
lination. The position changes very little during the
month.

Brorsen's Comot.

This small periodical comet has passed its perihelion and
is approaching the earth. Tt resembles a nebulous star, and
moves g0 rapidly by one and another star that with little op-
tical aid the observer can see the change in an hour’s watch.

{ts motion is from the constellation Camelopardalus to
that of Ursa Major. After April 21 the comet is circumpo-
lar and does not set in this latitude. Following the ephemeris
of Schulse, the comet will be nearest the carth on May 10.
Its place at that time will be among the small stars in the
head of the Great Bear.

sl

How to Prevent Discases among chnl;:.b &
A correspondent of the New York Zimes says

followed npr:commendation from a lady to evaporize a littlo
earbolic ncid daily in the heaters as a disinfectunt and a pre-
ventive against contagious discascs, and the results have
been most satisfactory. ** 1 have a large school, and out of
the swhole number only two pupils have been sick with scar-
Jot fever, and even these cases were indirect ones. In my
own family, which consists of fourteen chnduu—lmnu_lo-
Iy not all my own—and five adults, not one hus been affliot-
od with any malady, not even with a sore throat, for longer

?

|

than a day or two.

We certainly keep the house minutely
clean, ventilate it thoroughly every day, and never heat lho
rooms above 86" Fah. During my thirty years' experience
I have never seen the like"

We think it probable that the use of a spall quantity of

earbolic acid in the manner above mentioned may in some

cases bo henefieial.  But if it were the golden rule in every

The Atlantic Coast Pilot, published by the United States | family to keep the house minutely clean; ventilate it thor-

Of these ** mudhole

S ns they are termed, nine wre | drog. 2

When | Coast Survey, explains the origin of the carious doep holes | onghly every day, and never heéat above ’”‘m‘:‘ ere
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square foot. A, As surfacos, no. Interms, yos, A
* foot square * ix o square 12 Inches on A side (=14 8q
In) A square foot ' Is 144 #q, In. In any shape,

(#) B. asks: What is the lifting power of

leum Is not employed for *enriching,' Is about 35 Jbs,
per 1,000 cubie feer,

(4) *Belence” writes. My intention Is to
learn the engineering profession, but [ have a liking to
olther stesmuhip, Jocomotive, or steamboat engineering.
1. Which, in your opinion, Is the best and most skilied
poultion of the three, and recelves the best salary? A,
Locomotlve engineering offers the best field, 2. What
In the salary of locomotive engineers on onr Westorn
rondn? A. We do not think there Is any standard; they
differ on difforent roads and with the kind of train,

(5) A. 7. T. asks: Will n crank give the
same motlon as an eccentric to work the valve onan
engine? A, Yes,

(0) R. C. L. asks: How canT obtain a high
polish on eattle horns? A, @, scrape the horn carefully §
b, smooth with powdered pumlice stone and oll; ¢, polish
with rotten stone and oil.

(7) H. 8. C. writes: A portable 2 horse

stroot gas per cuble foott A, The average when petro. |

p——

(21) E. 8. C. writes: My engine is hori-
zontal, 6 loches stroke, 8 Inches dinmoters what size
boat of side wheel pattern will 1t run with ease; what
| aize of paddie wheels and how many strokes (o (he
| minate, when the engine runs 8L 200 strokes? A, Your
! engine would probably drive s light sKiff about bto 6
miles per hour (n stil) water: it would, however, depend
much o your b Ller, and whether the englne In genred
or works direct on paddle wheo! shaft,  Paddle wheels
ubout 444 foet diameter by 16 inohes face wonld sult,

(22) J. R. F. writes: We have n 756 horse
Iigh pr gine which exhausts by way of a Borry-
man heater op through plpe 80 feet high, We have a
hole at the bottom, and the steam condensed I8 now run-
ning to waste.  Can I utilize this water by pumping It
back {nto the bollors, ar woald the gredse from the eyl
Inder preventmy uslng 1t7 A, An the Borryman heater
Tieats all the feed water you require, the gain by retam-
Ing the condensed water will not be worth the cost.

(23) H. L. V. asks: 1. What Is ** manifold "
paper? A. The white paper Is only very fine thin writ-
ing paper. The black Ix soft paper, prepared by being
smeared with a composition of grease and plumbago or
lampblack; this mixtare is aliowed to remaln on for 12
hours, and the paper then wiped with a piece of wool or

power steam engine can be purchased for two hundred li cotton waste. Place white paper over black, and write
dollars or less: in view of this why are not our ms-  with a blunt point. 2. What was the size and capacity
chinfsts and steam men awake to the fact that there are | of the Mary Bell, said to have been the largest steam-
hundreds of men walting for a steam road wagon which | hoat on the Mississippi? A. We do not know; will

For Sale Cheap.—Second-hand 8 foot Boring and |

we know can be got up for less money than to pur-
chase a horse wagon and appliances? A. Your two
horso engine would cost nearer $400 than $200, Have
l you considered the oxpense of a skilled engineer, the
curront repalrs, the chances and costs of aceldents, ote.?

(8) J. D. H, writes: IfJ. A. F. (43) ** Notes
nnd Querles," SerenTiFie AsemcaN, Muarch 8, will re-
duce (the blast nozzle to seven elghths inch, he will have
all the power ho wants,

(0) G. M. D, nsks: 1, What is waterglass?
A. Avardety of glass (sllleate of sodn or potash) contain-
Ing excess of the alkaling base, soluble In water. 2,
How nra agntes polished? A Usually horizonwal disks
of fron, pewter (or copper), wood, and leather covered
| with molstened emery of different grades of fineness,
| wand, rotten stone, or tripoll, and putty powder, respec-
tively.

(10) J. F. & J. HAW. write: Wesaw in Scr-
exTrio, February 22, an alloy of tin and phosphoras.
| Is phosphorus a metal, and how i it mixed with tin or
copper? A. Phosphorus s non-metallie; it may be
forced beneath melted metal by means of a rod of baked
clay baving s small bell-shaped cavity at the lower end.

(11) J. M. asksif hair can be produced on
the face by artificlal means, and if so, how. A. See
answer No. 40, p. 252, current volume, SCIENTIFIC
AMEIICAN,

(12) W. C. writes: 1. A train is traveling
at o speed of 50 miles an hour, A cannon placed on
one of the cars fs fired off at a given point in the same
tireotion as the teuing the projectile from canuon has
same velocity as train. How far will projectile be car-
ried in an hour? A. Add the uniform speed of the
i train to the range of the projectile. 2. Reverse the can-
{non and shoot in opposite direction. How far will It
|arr:? A. If the ball leaves the gun at same velocity as
| train is running it will fall neariy vertically to the ground.

(13) H. C. R. asks: How long has the en-
gine in the United States Mint at Philadelphia been in

| ** Steeple ™ engine was erected In 1850,and ks still in use.

[ (14) S. M. D. asks: Is thercany process by
| which fron can be prevented from rusting, when pot
| painted; if =o what is it A, Sce articles on Professor

Contains In clear, concise terms the chemical 3
Dead Stroke Power Hammers; cheapest and best for | : 1O R R
general forging sod die works &0 1o wse. I, 8. Justios, | 2% outward app gl

Potladelphin, I's. | sary forthe recogunition of about 1,000 minerals, together

Baril’s p , No. 196, ScresTirie AMEmicax SUrrLs.
im,mdpp.af.'ndw, vol. 30, SaxNTine Axen-
CAN.

use? A The horizontal engine, built under the direc- |
tion of Franklin Peale, Esq., was erected in 1897, a0d ro- |
moved in the end of 187, after 40 years' service. The |

’ Good B | with such remarks as may be of special interest. Only
by e s o d-hand Screw Ma- | o foqrure diminishes the valoe of the hook for practical inch :

pu minerals arc armnged {n groups solely | :oneandlhlﬂnchlroup\wfmlhhdeem
according to the similarity of thelr outward appearance. | :‘:’:ueu“m"' mn;‘::d"ll‘:‘“‘ "“: the pipe :‘ ‘:’ '::"
| To determine a specimen the student must, therefore, se- | It wllly lun’- Ihmg” Itnr!u m:lbowm:dln ‘:‘; & .(‘p:::l ":on"“ =
lect one of the numerous tables and hunt up among its | aation at ons eni b et diétinolly ot /(6 GNP A!

chine. Address Jorome Redding & Co., Boston, Mass.

Doaner's Improved Boiler Liquid Is gaining many
friends from the moks of skeption, To try It s to be
convineed. A, 1L Downer, 17 I'eck Slip, New York,

Manufacturers can save 25 per cent of ¢ out-
y

(15) V. wrila;: 1 propose to lay an

lays by use of 1. W, Johne' Asbestos Ligquid Paints,
which are of & higher grade than any other paints for
structural purp plen and price lists sent free
by mall, %7 Malden Lane, New York,

Forsaith & Co,, Manchester, N. H., and 213 Centre
St, New York. Spociulties.—Bolt Forging Machines,
Power Hammers, Combined Hand Fire Eugines and
Hose Carriages, now and 34 hand machinery. Send stamp
for Hlustrated catalogues, stating just what you want,

Partner Wantod.—Seo ** Enterprise.* an Adv. on page
M. Address W, W, Pource, Coero, Texas,

Partner Wanted. — A party with limited capital.—Ad-
dress Des Molnes Linseod Ol Works, Des Moloes, Lowa.

American Wateh Tool Co., Waltham, Mass, Lathes
for Opticul Instrument Makers,

Elwetro-Magnetic Engine and Battery complete, in run-
ning order, for $8.  Bond for clroular, Crook, Herring &
Co,, Cor. Contre nod Whito 8ta, Now York.

Facalmile Signatores clegantly Eongraved on Wood
for 8, Address J, 8, Hambaugh, Jacksonyilie, 11

A Fitcloss Pattern Maker desiros a Steady Job,

bers one the propertics and bebavior of which wills oo S ny ormery trrmed are not too sharp, Make the

venctly correspond with those of the specimen, at the |
cost of much time, Had the reverse order been chosen, | f:"c;: of your elbows of large radius, say 12 or 18

| a% by Fresenius In his ** Qualitative Chemical Analysis,"™ |

| the practical value of the book would bave been much (16) T. D. H. asks: What will set the
greater. Nevertheless the completencss and conclseness | colors In new calico or gingham that are likely to fade,
of the work runder it valuable as a book of reference o without injury to the goods? A, The mordant will de-
the chemist, miner, and mineralogist. | pend altogether upon the character of the dye or color

{ used on the goods, Many dyes (such as the coal tar or

3 | aniling series) become bleached by prolonged OXposure

l' \ Pl 25 ‘ 1o sunlight; as a rulo this cannot be remodied.,

Yi ! ‘ (1M 0. 8. W. asks: Is ozone produced
_ ) St during tho process of froning cotton clothing? 1 have
| HINTS TO CORRESPONDENTS, frequently noticed the odor of ozone on golng Into the
| No attention will be pald to communlcations unless ' Xitchen where the girl was froning. A, Probably not;

| accompanied with the full namo and address of the the odor of hypochlorous acld and of nltrous vapors is
| writer, often mistaken for osone,

| Numesand addrossos O Correspondents will not be
(18) L. L. W. nsks: 1. Why s the pres

‘ gl\“rn 10 Ingnirers. donts, { torri
7 N N o porredpondents, o reforring |
© renow our roquest that corres| {" opough ,f', | ent apparatus of log chip and line preferrod by navigs.
| nime the date of the paper and the page, or the number | toes to any other mode of nscoriaining the speod of &

Correspondents whono Inguiries do not sppear after |
Addross J. A, Smith, South Nowmarket, N. H.

10 formor answers or articlos, will' b Il
of the question, vosscl Ao Beeause of choapness and  simpliclty;
further, ** old walts " ondorstand it, 2, Ts thoro any rens

| rensonable tme should repeat thon,
For Salo—State Rights or Eotire Patont of Solf-Feed. | Forsons deslring specinl fnformation which Ia pure) | #on why the telophone should not o thime earry the volos

stor, wnd nok of genoral Iu‘t-run A %
Ing O 8tove, J.0.Lans, 1012 Lafuyotte Ave. Bklyn, N.¥. | of .l "'::,‘,’,’.',’:' f:j:‘,::"",",’,,?‘m """""""fu % th mubjeot. | €108 tho ocean through the cable? A, The electrical
"

o anid lshar (o Garrent works so slowly through a long submonged cahle

wome correspondent at the West inform uva? 3 Our
canary chews the quill end of such of his feathers ax fall
ont. What does it peed? A, Cuttle fish. 4, What are
some good works on spectrum analysis? A. Spec-
trum Analysis, by H. E. Roscoe; Spectrum Analysis by
. Schellen, and Spectrum Analysis, by Professor Red-
wood, No, 79 SCIENTIFIC AMERICAN SUFFLENENT,

(24) F. G. writes: In reply to B. 8. 8,
April 12, you say it is known in pructice that higher re-
sults are obtained by throttling. Do you mean by that
that it is adyizable in an automatic cut-off engine fol-
lowing far enough to show a terminal pressure of say 17
Ibs. absolate, to throttle the steam and allow it to fol-
low enough further to make the average pressure the
same in both cases® A. The gain by throttling is
greatest when working without expansion or whh a
fixed expansion. We think there s gain In all cases In
carrying a greater pressure [n the boiler than is required
for the engine.

(25) J. S. P. asks how a soft solder for tin
vessels can be made, which is used by heating from the
flame of a candle. There is such a solder sold on our
streets, which =o far bas given satisfaction. A. Melt to-
gether 2 parts of block tin and 1 part of lead. Takea
Iadle baving a smail hole in the bottom, and hold it over
& barrel of water, and pour the melted solder into It. Ax
the stream of melted solder is cooled by the water It
forms a sort of wire.

(26) C. L. asks: If in a room 50 feet long
there is a mirror at one end, will the reflection of an ob-
Ject at the other end of the room sppear in size the same
as one 50 feet from the observer standing at the mirror,
or will it appear the same as one 100 feot from the per-
son? A, Toa person standing at the mirror It appears
50 feet away. Toa person standing 50 feet from the mir-
ror It woald appear to be 100 feet distant,

(27) W. G. H. asks: 1. Can an ice boat run
dead ahead of the wind at & speed greater than the ve-
locity of the wind? A. No. 2 Do the Gatling guns
when fired at an object send the saccessive shots to the
| same point if the alm of the gun Is not altered. ordo the

| shots spread or scatter? A. We think they do not scat-
ter.

(28) C. P. T. asks: 1. Is there any back
movewment in the current of & stream of water in a bose
plpe when the stream from any canse is saddenly
| checked, %0 a8 10 cocasion burvting of the hose? A, Yex
| 2. If »o, does it extend back to the engine or hydmot
| throwing the streatn? A Yes & Would the prossure
or strain on the hose be loss after the stream was closed,
or greater than while the stream was In motion® A,
Greater.

(20) J. H. asks what kind of ail is the best
o use in bollers to keep them free from scales; also the
best oll for aylinders; also what effect has tallow and
lard oll on piston valve, rods, ete.? What effect has pe-
troleam? A, Miueral oll can be used in bollers. Special
cylinder olls are prepared for cylinders, though good
mineral oll answers very well when properly applied.
Pu e tallow and lard ofl can be used without Injurious
effocts,

0) J. B, M. writes: 1 bhave a vertical
botler (3 H, P.) withonl flues or tubes; It s 10 feet highs
the firebox ix a shell within a shell, 4 inches between the
walls, with 4 apertures equidistant for the escape of
smoke and flame same 6 (nebies below the crown sheet;
the firebox Is 5 feet high; from the crown sheet upwant
Is the steam chamber or dome; the boller stands on &
cnst rivg, some 6 Inches larger than the boller; and
aronnd the boller there ix a sheet fron jacket, the shee of
the ring, the entire length of the boller, fitted clowe by &
oap of samo at the top,  Now, the questions I wish you
10 anawor are these: 1. Lwant to put & beick wall In
place of the fron Jacket, I It cssentind that I shoold mn
the wall the entire longth of boiler, or would 1t do as
well I 1 wore to dmw (o the wall (say 13 Inches above
the twsnal water e fn boller) untll the brick touched the
boller, nud continue to the top; or had 1 better koop thy
wall the same distanco from boller all the wiy up? A,
The latter way would bo the best. 2. Coold I put In &

I want to buy o fow patonts (old or new), whole or in
part. W. ' Harvey, Port Jackson, Mont, Co., N. Y.

New Amerlcan Editlon of the Cateehism, and Hand
Book of the Bteam Mogine SO0 pagon; 100 Mustrutions
Price, by wmall, $1.7
e Bouk M"ublishor Bridgeport, Coun

For Sale—#14 1L Borlng and Tuming Mill; 2 Radial
Deills; und 1 Comabined Punch snd Shoar Hilles &
Jones, Wimington, Ded

Lokigh Yalley Emery Wheel (o Welmport, Pa

od o sendd Lhelr estalogae on application,
and special prices when slzes are given

Fresses, Dies, and Tools for working Sheet Metal. ete
Fruit & other onn tools. Bliss & Williams, B'Myn, N, Y.

Sond for olroular. ¥. Koppy Sclene

as we eannol be expeoted o spend ¢
| obtain sueh information without remuneration, |

Any numbers of tho SCIENTIFIO AMBIMOAN SurrLes
swENT referred (o ) these columus may be bad at this
office.  Price 10 cents each |

(1) TI. O, R. nsks: What kind of varnish |
I used to obtaln the flne finksh on sl rods, and how s

heater mado of onlingry Wronght lron piping (say 1 Ineh

Lo rendor th f a tel '
mu;ﬂﬂlﬂ;- o use of a telophone ln connection with 1 ' Winmoter), placing 1t between thy wall and boller,

| Iv would b meted on by the heat of the flee %o as (o ssye

19) A. P. 8. asks how ta polish pearl shell | fuel by it, haviog n:’-umul rectly to o
(mother of pear] for umbrella handlos), A, a. Smoolh | pump? A, Tt would be better to use cant lron plpes. &
ftona common grindstone wot with soap and water, | 1 use srong Hme water, and 1t Porms seale.

{tapplied? A. Try a mixture of alcoholle ahellac var- | wheel. ¢ Finish with rotten stone molstencd with sol-
nish 2 parts, bolled lnseed ofl 1 part, shake thoroughly | phurie acid a little dilated with water.

before uxing, and spply with & cloth pad, rabbing the
article to which the polish is applied, untl) the varnish i lh:;to.?n ::":‘;hib:r::' l:;h'.-; :::‘ have n
et . mon was

18 dry and hanl,
; 2 | to carry with a lever (and the other end)
2) H. A. M. asks: Will you inform Me | where will myﬂmunm-num-::; :ﬂﬂ
if there Is auy difference between 3 footsquare and a ' of theshaft? A, Thrve feet from end of ahaft,

b. Apply powdered pumice stone and water with & buff | an Ineh #““‘W%‘h&l !

;:uwmhmaﬁeﬁum:m
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Tght, except that you have made no al
thon, =
@9) W. A. J. asks: What chemical action
takos place when sulphuric acid Is applied to common
Sodlum
acld

sl A =

Sulphu Salt
Ralt o, :
ol et = (vipite +R0ly) + e
Whon strongly heated on the hearth of a reverberatory
furnkoe the reaction fs completed, resulting In the
formation of neatral sulphate of soda (Giauber slt,
Nas0,) and hydrochlorie (murlatie) achd.

lowance for frie-

* s
| Jength is the fold glass. The disphmgi
should be placed abont midway between the fenses, and
1w apettnre shonkd be as smal I ks possible wiibioat cut
ting down the fleld,  Bve-pleces of difurent focal lengths
(32) L. O. asks what to apply 1o old plastor
Parts busts, that have become dirty, that will make them
Jook like new.  Dust has setilel In the poros and 1 can |
1o temove 11, A, Give them i dead coat of chlna white, |
Qmmmﬂ“ and apply & coating of sitver, |
ol ar bronze colored brouxe powder. ’
(8% W. D. S writes: 1. T have a vertical  battery for nickel plating, A, We could not adviso the
. bolker, 4 feet high, €7 Inches diameter (Inclwding furoace, | ose of sn earth battery for this purpose. You should
which i Internal and 18 inches high); boller has nine. | awe A Smee of a Danlell battery, or one of the forms of

teen 2 Inch fines; Is mnde of fye sixtesnth Iron; engine, | the gravity battery.

3 inch bore, 7 Inch stroke, rmnning 830, We havanot | 41y A B, asks how o make a drill point
enough power to run & small planer; we s from @00 |y gnatle him to drill throogh glass, porcelaio, or
816, steam presare.  Coull we Wi salely Incrise | transparent china pictures. A, Make the drill of the
this prossure; the bofler kas beén In use oaly ¥ yoers; oe | finest quality of steel, beat it to & cherry red, plunge It
conkd we run i Janger engln with the same bofler, +ay | in mercary, hold the extreme end In a pair of cold
GEEt4T &, 1T yoor hallor 14 five BCxhesmthin e thiek, pliers, and dew down the temper exoept at the end
GlRooi trom; and well made, you 1y CATTY 390 b with- p'ml«;led by the pliers. Wot the glass or porcelain
ont hesttation. 2. T noticed fn o recent number of the | with mmm"m to which & lttle gum campbor has been
SEEsTIri0 AMEICAN a correspondont wants to know if
oll will stop priming. 1 frequonty use the common
Dblack Inbrieating oil, feoding it with foed water with

Hydrochlo

(40) 1. 8. nsks how to arrange an earth

(42) M. L. asks what size of engine and

good effect.  Will it njuro the boilers A, No. [ voller to run a velocipede capable of carrying one per-
won, ot tho rate of about 6 or 8 wliles an hour. A, Per-

@6 G. H. P.asks: 1. What I8 tho expan- Laps some of onr resders will furnish this informa-

ston of glass between #2¢ and 212° Fah? A, anm; ‘\\-hll;h i
p L0861, 2 How to

zgx’;{;:ﬁﬁ x:l'.:m: :t(:nnma:ylludc-r. Al 3) 8, R E. asks whether or not honey
Clean the valve seat, coat it with solder by means of a will keep in glaks cans, A, Yes, if the jars are well
heavy soldering iron, Tin the brass plate, heat It quite filled and sonled alr tight, 2. What i the best noted
hot, and put its tinned xide downward on the valve seat, | care for boo stings? A, Dissolve 8 parts of pure car-
Y the tirass plate hns not sufticlent thickness 1o admit | bolic acld in & parts of good glycering,
of thix treatment you may ** sweat ™ it on. (44) J. M. asks: 1. How long will the car-

(35) S. A. B. nsks: 1, How can 1 put a very | bon remain good In a Fulier bichromate battery? A
nigh polish on steel? AL The steps Inthe process are as | It will Inst for a number of years, 2. 1 am running a
follows: 1at, Coarse web stone; 94, fine wet stone; 34, ' burglar alarm fn my house, with a Faller bichromate
Buffwhool having fine cmory applied; 4th,croous, different | battery, 4 one gallon cells, and No. 82 wire. Pleare tell
dogroes of fincness. 2. On brass! A, Finish as flucly | me how to make an electric light In my house with these
a5 possihle with files, then with Scotoh gray stong, and | 4 cells, 2. You cannot make an electric light with four
finally, with the posder of Scoteh gray stone and ofl, or | Fuller cells,

with rotten stone and ofl. 8. How s the socalled |
“ Florids sea bean * polished? A, After smoothing, use |
powdered pumice stone and water,  Finish with rotten |
stone aud water or oil.

(36) S. F. writes: I have an induction coil,
of Ladd's make (London), of the following dimensions; |
Length of coll proper, 114 Inches; dinmeter of coll
proper, 5 inches; dinmetor of core, 144 inch; base bonrd
contalning condenser, 19X by 9 inches; condenser plates,
16 by Sig; number of condenser shoets, unknown;
length of primary wire, estimated, 7 foet; number of
secondary wire, 3 miles (16,000 feet), This coll was sold
promising to give a #park In ale of 4 inches, but I never
realized more than 8 Inches, and thon a feeble spark. The
battory which I employed with this coll consists of four
1 gallon jars, in each of which thereare immersed azinc
plate 6 by 8 inches between two carbon plates of the same
size. The construction of the battery is that of Grenet;
the solution in which the plates are immersed i< =aturated
=olation of bichiomate of porash and sulphuric acid. Ie
the battery not strong enough to give the desired result,
Or can you suggest any other reason? A, Your battery
seems to be ample, The coil may have been injured by
an internal discharge, or it may be that the interrupter
is mot properly adjusted. If the spark from the primary
coil Is Jarge it would be well to increase the surface of
the condenser.,

(87) ©. H. M. asks: 1. For a method of pro-
docing brilliants resembling dismonds. A. Pure caustic
potash, 1614 parts; white lead, 85; boracic acid, 44; ar-
senlons acld, 1:8; pure quartz sand, 50. These materials,
carefully selected, ure g d together, placed in small
glass pots (the French clay pots will answer if the first
charge s discarded after soveral hours firing) and Leated
1o qulet fuslon in & suitable furnace for about 24 hours;
ien cooled very geadually and cot. ‘The art of imitat-
Ing the dinmond and other precious stones bLus attained
to great perfection In Egypt and Greece, as well as in
France. The following analysis by Sonault gives the
composition of the colorless French Pisrres de Strass:
Sllica, 338 1; aluming, 10; oxide of lead, 530; potash,
79; borax and arsenious ucld, traces—100. 2. Givea
simple method of qualltative test for the presence of
silver in oros. A, Reducethe ore W an impalpable pow-
der by grinding, gradually beat it to redness for half an
hour or more, with constant stirring; boil with pure
nitric acld; filter; evaporate the filtrate to small volume,
and add a few drops of bydrochlgric scid—a white pre-
cipitate which does not dissolve In bofling water, and
blackens on exposure to sunlight indicates silver. Gold,
if any, remalns in the powdered ore.  If the ore contains |
chlorides the sllver may escape detection by this test.
1t is safer 1o proceed ax follows: Mix the ore with 10 or

from silver—and 2 or 3 pleces of borax glass the size of
peas, in 8 wmall scorifier, and expose In & nearly white |
hot open mufe until the om (s fluxed and the

fused metal Cisappears beneath the liguid slag of lith-
arge.  Then remove, cool, break,

Jezd button; place it In & dry bone ash cupel of equal |

weight, and expose In the muffle until il the lead is
tlageed and ahrorbed by the porous bone ash, leaving

the sfiver, tgether with the gold, If an
I y, 85 a bright, |
clear molwen button fn the bottom of the cupel, Very |

small quantitios of sflver and #ald In an ore msay be thuos

(38) J. A writes: In my last ScrexTtiFic
Axmiacaxs, April 5, No. 14, 1 notiee In answer to L. B.,
you say that 8 Inch eylinder, 19 ineh stroke, 150 revoln-
tions per minute, 60 1be, steam, 20 horse power; by my
rule T only make 137 home power. My figures are:

BRI e
1590

h. p. _‘ ~ 18 rov. per m.
33,000452590° 400
“137h. p,

It I am wrong, plessc tell me where Tmake my mistake,
1am only an novice any way, A. 150 revolutions per

minate s 900 feet; double your result and you will be then *

| Agricultural engine. G. Kmtz

(45) A. B. P. asks: Would it not be much
better In making a Sicmens hand power electric machine,
{llustrated In SurrLesusT No. 161, to make the clectro-
magnets of malleable fron, and have them permanent
magnels, or can common cast iron be permanently mag-
notized as well? A, Nelther cast nor malleable iron re-

| talns the maguetio charge to any very great extent. You

will get the bost resnlts by using the electro-magnet.

(46) J. P. B, nsks: If a telegraph line of
No. 14 galvanized wire be used, how small a piece of
boller fron could be nsed in damp carth as s ground
plate, to give the olectricity ns froo a puss to the ground
as over the line? A, Use a plate having a surface of 10
or 12 square feet. A thin copper plate wonld apswer
better than the boller ron, R

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

A.—Itis avariety or gyenite or hornblende schist—it
has little commercial value.—G. §. A.—The ore contains
traces of silyer.—J. H, G.—It is mica schist—of no
value,

COMMUNICATIONS RECEIVED.

On Binding. By E. C. M. 3

On Squaring the Circle. By C. P. K.

On a New Form of Telephone and Battery. By H.
W. F.

Horse Shoeing, By C. S.

On Cleaning Lamp Chimneys. By S. B,

On a Rare Geological Specimen, By H. M.

On Animal Intelligence. By H. D. O,

Artificial Stone Foundations. By W. M.

[OFFICIAL.]

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted In the Week Ending
March 25, 1879,

AND EACH BEARING THAT DATE.
[Those marked (r) are reissued patents.]

A complete copy of any patent in the snnexed list,
Including both the specifications and drawings, will be

| turnished from this ofice for one dollar. 1n ordering,
16 ties ftx welght of finely granulated test Jead—free | plesse state the number and date of the patent desired

and remit to Munn & Co., 37 Park Row, New York city.
:

Burglar alarm, J, D, William e v

Butter, preparing and packing, J. Higgins .. s
Can opener, T. ¥, Wilson Sviee .. e
Candlestick, A. J. Smith SN oy aat e 3,701
Car brake, raliway, Voron & Edeline e IR
Carringo top, J. B, LINGS .. coooviiiniiiiiniiiiin 2351

Carriages, parasol for ohildren’s, J M Doubleday
Cement for leather, wood, ete., W. R, Hieks. ...,
Climbing apparatus, E. Von Mengden

Cook, gaugo, J. 1. Leger \v
Cookle soparator, A. Wemplo
Coffee mil, O. W. Stow
Comins, bending Jumber for, L. W. Dmke......
Coloring matter, J. I'. Griess ... ... 280, 2

Coltar, plow, J. CIayton .ooovarsinivaionees . 360
Corn sholler, hand, G. W. Grimes. . .o 28001
Cultivator, carriage, T. Melklo.. ...... . 3o

28554
ANI5U
L e

Cut-off, stenm ongine, A A, Stewart.......
Dash board, J. B. Lines

Dental englne land plece, Johoston & B

Desk, sohool, J. B. Bhorwood. oo vivremrninnns 213,40
Desk or settee, sohool, J. K. Otls ..o oes 23587
Dinphragm moter. W. B Movoteney ... s B0
Door holder, R. H. Barmand . - 3m

2550
e - 213657
.......... 25860

Drying kiln, C. W. Boynton
Bgx testor, D. W. Pomeroy .

Bloctrio light, M. G Farmer
Blevatiog and conveying movement, G. Sanford, 895
208 565

Blevator stopper, FL AL Guild. . ooiiniiiniiins o
Euavolope onse, C, H. Norris .. 2o . nams
Fan, fiy, Feldman & Schlag . 21364

Fuare register, W. H. Hornum..... ndbe Cupsia . 23557
Fancet and tap sttachment, Kronenberg & Dichl. 218007
Fonoo, W. R WHItO. . ccciieiiiiiiniiciiianranens o0 N3.590

Fonce post, L. C. Geant 1350

Fire alarm, sutomatie, P. H, Van Der Weyde..... 214,59
Firearm, J. Bowles.. ... . oociiiamiminiirirsnecases 218m0
Firearm, magazine, G. F. Evans, ... - 2355

. 213,558
. 2Na5u

Firearm, magazine, W. W, Wetmore ....
Fire eseape ladder, C. C. Chamberlain..

Grain elevator, poeumstic, F. Taggart
Grain, machine for separating metallic substances

from, C. Wheeler, Jr. .coieeicatnioaaeaveiassnnan 213,58
Grain meter, A. Gleason

28,7

...................... 213,511

Alr tight vessel detachable cover, F. C. Prindle., 2186552

| Alarm nnd door knob, F. N. Cottle. ............... 2ALHT
hammer, and clean the | A snunciators, circult closer for elactric, Egerton

BEEITORD 3 555 st oo fawravonsshonssuinn o uds Se N e AN 21350

Apple mill and cider press, P, McClanahan'........ 23002
Aspirator, concealed uterine canterizer, and vagi-

pal syringe, A. L. PAlMer. .covveieencieennnnsns 2858

A R NI 5 a s rmaaveshrnessns 213,646

Axle box 1id, ear, J. Seath vees N3 OW

Axle,car, H, Watkeys ....c..oveet o 208587

.- 3524
.. 30
. 28545
.. 288
.o 218500
.oassn
. 8007
- 21355

Ball for hollow ware, J. Murdoek
Balloon, nerial, A. Apraxine
Barrels, handling, Clark & Wilhelm ..
Bed bottom, J. C. Gordon.........
Bedstead, Invalld, Stice & King.......
Blacking stool. boot. W. W, Shipman.,
Bleaching keir, T. Fletcher ..
Boller head flanger, R C. Nugenty....

Boot and shoe, G. Apfel........ .. reee 213600
Boot and shoe, G. Champomier............. . M0
Boot and shoe last, G. D Paul.......... e 2128
Bottle for holding compressed ghses, and case,

WA & W W JoNnStON ... 5o ensuscsse rass .50
Bottlo washor, Miles & Lovett .. ...vvvevivreninens 213550

Bottlea, marking. I M. Atwater. ..., . xS
Broller, A, C. BElOCK .ovuvvrrvnmsnssnnnnsrrassis on U s

Plows, combined Implement for setting the points
and sharpening the sheaves of, J. D. & C. W
| RN S A S A nnest
Presorving and condensing fresh food, O, Morfit, . 21560
| Printing machine, color, G. W. Woodside
| Printing pross, . J. Staart ... ..o
Printing pross, osclllating, G. W. Hunt..
| Propeller for boats, chaln, M. F. Hall....
| Pump, foreo, R, Bean (£ cocv ceviveinns
Pamp, foree, W, H, Richmond.
Pamp, valve, J. Scherer...

" -
¥

d stoam. G. F, Dake.. NRMS

| Quarts mu, amalgamating, A. B. Paul.. . N85
Rallway bars, carriago for, T. Critchlow. . « A0
Railway bed, ). M. Beymour....... ... cons ART

.. 215,00 | Rango, Duparquet & FUOL ..... ..ooveeesseereess +o 213,490 | Refrigerating apparatus, F. B

Rapge or cooking stove, G, 8. Bundner.n nom

:
AT

Seale beam, J . Weeks (1)

Flour mill separator, L. Morgan.......... 213,633
Flower and work stand, T. Murgatroyd, .. . 3523
Fluting machine, J. E. Wilson........ .. s . 2185 |
Folding chalr, H. B. Smith ............... 213,79
Fruit jar wrench, Sherwood & Dudley . 280 |
Gas engine, Wittig & Hoes . .ooovooiiiiiiiianannns 21359
Gos generstor and carbureter, J. F. Williams ... . 213,600
Glass for ornamentation, grinding. J. Story....... 13564
Glassware shaper and finisher, Atterbury & Deck. 213006
Grafn, device for removing metallic substances

Tromns /A MORRI - o SR e deres w s e v 213519
Grain door, G. C. Banta.................. casssess 24N

Refrigerator for Hiquors, ote, A Dmdche veries DRGNS
Refrigemtor, B, Hose . nasn
Rock arill, J. B, JOUnROM .. o ooviiiiien veiinnirnns nrs
Rotary engine, G. W. Groene. ... .o nssm
Rotary engine, G. G. Wrght ..o, ns
Rowing apparatus, G H. Fell ... nasmy
Rubber artioles, Indis, G, Wolfenden ....... «oeons wamn
Rubber trimmings, Onishing hard, M. Mattson. ... 285
Rafe, ete., look for, J. Lo Hall ...,

Sash lock, J. H. Banta, . ..cooooivie
Saw sotter, W, Dunn.......

Scissors, manufacture of, A. Clarke

Sorew, C.O. DOMON . ..ouoivvisirmrariniirncity vo e 2IASSE
Seed drill and fertilizer distributer, K. P Hollls., 210058
Beeder and fertilizer distributer, D, F. Hull, ... 210000
Bewer trap, BE. B. Ward. ..., shedadivp i . L mge
Bower and darner, Webb & Hoartfield Nag
Sewing machine, G, L W, Curths . .ooooiiiivinanes 213548
Sewing machinoe treadles, attachmont for nasist-

Ing In the operstion of, J. B, Undorwood ... T
Sowing machines, clutehing and braking devies

for power driven, L. SGernbOrger . ......ooevies 218,794

Howing machines, clutching and braking devies
for power Ariven, P G. T8, ....ooovivesnnsiins
Bowing machines, power driven device, ¥.G.T'oos
Shaft coupling, H. James ............
Shoo fastener, H. C. Kloln..
Shutter hook, B, J. Stecle. ..
Shutter worker, H. Law .....
Sifter, ash, M. V. B. White .,

nsn
naTo
N050

srerennne

enr

Skate, roller, W. F. Cornelins. . o TAS6
Skiving machine, J. B. Mofitt........ .. ..o o, 2850
Smelting furnaces, condensing fumes from, W. )

WY Fleis coorsacoesssasnisasnepssrusisss
Sofa and chair frame design, T. J. Palmer (v}
Soldering iron heater, J. Burgess
Lole marking tool for channeling, J. 8. Turner, .. 200313
Speaking tube whistle, Hodgetts & Ostrander . 213856
Spigot hole shileld, G. B, Cornell 213 40

Steam boilers, mud asd water discharge for, Me-
Nvain & Splegel......
Steam bollers, preventing incrustations in, Doen
EMIler..ccoovnncsasinesansasanss » ssssssssesavaa oe
| Steam engine, H. A, Jamieson .

| Steering gear for vessels, J. C. Cottingham.

Stone, compound for artiicial, C. F. Petree...
Stove attachment, H. A. Tinkham
Stud and button, Rafenbeul & Eahl ..

:

Grate, W. MeClave..... ... . 218,516

Grindstone tool holder, M. S. -« 213496 2

Halr, treatment of. J. Bene (1)....... . 88% .

Harrow. O. Bagles...........c... .. M3541  Tap, barrel, G. St. G

Harvester, 8. C. Cobb ...ovvviee . 2184% Telegraph, automatie, T. A. Edison.. ...... e

Harvester, J. F. Selberling (r).... . .. 88l  Testing machine, T. Olsen....... S drsaan 18,535,

Harvester finger bar, W. H. Davis.... .. 73497 Thrashing. hulling, and cleaning clover seed, ms-

Hat stiffening machine, Yule & Stome... . 2187% |

Hay elevator and earrier, G. H. Fowler .. .. 113559 Tobaceo bag, M. Lindhelm ...

Hay fork, horse, J. R, Fitzhugh........ oue .. 13645 Tobacco roller and cutter, L.

Hobby horse, I. A. Stowe ........... . 218508  Toy, ball, W. C. Farnum 13642

Hoe, scuffle. T. V. Munson......... .. .. 213584 Trees, compress for, E. A. Quinby. 2381

Hog ringing implement, J. H. Brown... ..nws"rneme.n. H. ThotP . cocnnee . s

Honeyeomb frame, Eggleston & Reed ... .. 213633 | Universal joint, C, D, Goubet.,...evuieune . NS0

Hoof expander, C. H. Shepard .. .. m5m | Valve or cock, W.A. & W. F. Johoston.....

Horge detacher, G. P. Jewott. ... 213574 . Vapor burner, J. Irwin ; s 510

Hose coupling. J. W. Kennedy . 0357 e

1ot air furnace, D, Milson ..... 21307 :

Hubs, drying, J. Urmston () 855 - SES

Tce maker, C. B Te€...ovvunes 218,663 o=

Injector, A. FrACIMADD ....ovvvnreeenes S vl 23668 2358

Insect trap for protecting fruit, ete., R H.Wells,. 218,519 Washing machine, 8. C. McCullough ... 21853

R gt iyt 213558 | oty afely oentor pinion 6. V. Dlckiuan s B0

Keyut::‘ener A.:'mcn i | Water Indicator and alarm, A. S. Patton. T

Lamp, Clark & Kintz... vee N36X ‘ Water moter, rotary, H. J. KIng...coiveinnne won NIGS

Lantern, P. V. Coogan .. . m3ar | Water whoel. turbine, J. C. Clime......... 2883, 21365

Lantern, A. H. Greene.. - Weft stop mechanism, F. O. Tucker (f)............ a6

Lantern, J. W, Orphy... .. 3632  Wells, automatic pipe holder for srtesian and

Last block sawer, ;lccmort Kemper. . s ! w.‘o:tr. b c;am A.)L een 23600

Latch, reversiblo, B, Erbo....cooavieiis . Nasm device for drilling, Comstock ........ 216N

Lathe, wood turning, A. D. Waymoth.. .. 23718 | Wells, tubing, R. Mikkelson apeaars SN

Lead and crayon holder, J. HOMman ............... 21358 Windmill, R. \V. Burt. . . 2343

Level, bevel, and square, Davies & ﬂowlu.....’;; 23553 I :mnlll W.I.C.:n-;lph.. eessaeaecanie %

Lever and connecting rod, cam mechanism ow frame, sheet metal, J. Hilgers ... sen SN
changing the throw of a, B. Eastwood ......... 213553 | Wire annealing appamtus, C. H. Morgan. ........ Ny

Lightning rod, H. . Farloy (r).. .. 855 Wire articles. attaching rims to, D. Sherwood..... x

Liquor register, J. B. Benton .. RETYES ;\"mmwmngumm

Lock, A. E. Marshall...... 23515 ooden s, machine rounding Inner

Lubricator, C. H. Parshall 213,559 and outer cdges of. ). G. BaKeT ........oouuenns ARAR

Match box, A. ROMAIN. .coveviiiininninns .. 3 om —_—

Measuring tool, combination, 8. G. Otls,.. v ::: DESIGNS.

Milker, cow, J. COOPET o\ ivvasnrsirinesanntnsnssaness . RE. v TOTRe | To  |

Mmaiont eyt sechaRlgsl, 0, Tt dips s SR | g E S R =

Neck band stretcher, P, O'Thayno ... ... - UM et D, MeNalr : 11,08

Nursery chair, C. H. Barnes........ asasssner 23610 Carpet, H. Horan :

Nursery gate and clothos drior, W, H. Phillips.... 213,08 Carpet, G. W. Piggott

Nut Jock, L. D. ANeD ccovvvvviens PR AR SwTaAY 2300 Carpot, A. Beaumont ..

Ore washer, J. M. Balley.....oooviavnns 0 . nasn | E. POO........

Organ and plano case, Hoymann & Burt v N3NT Carpet, 0. Heinigke..

Ottoman, adjustable. N. Y. Landls..... oA Carpet, J. L. Folsom,

Oven, baker's, . McKenzle... : 11,051 to 11,084, 11,057 to 11,106, 1L11 to

Eapor organ pipe, G Beseh/7j 4y Mook case, S. C. SPTDR «.vvreenssnsusss 108

Paper pulp engine discharge valy Knitted fabric, H. Boot ...

Parasol, H. E. Israel ... ...ooiiiniiinnne ’“'“vxmmamo.c..mmn.--..-

Pen, fountain, T, Pricux ..... 218 650 Nowel poet, J. T HoalYeevuereses

Pen holder, G. R, Bickers... . ’ mmn.‘m

Pen holder, J. Hoffman..... 3 « AM . P. 8 Otterson

P, poluble 1ak. 3, TLOMmER:seasr e ih RS (SR

Photographic burnisher, W. G, Entrok « 21860

Pipe cutter, C. M. Fogelquist ........vovus . Mus A g Winsor

Pipe cutting tool, T1. Reichardt,.........,v......... 23 | ATUste! maleta f mer

Planter, check row corn, H. N. McConoughoy (r). 560 G ntrated Iye, Udell, {

Planter, soed. W. J. Ellis........ cervaranaesnenenssee SINE0 ! Corn planters, Beodle & Kelly sovvvennannns

Plasterer’s tool, J. H. Lucas CETL G cinal compounds oF preparations, W

Plow, W. 8. Johnson... M8 0 wean

Mow, gang. J. Clayton..... naen ’ Pons, Turner & Harrison ... .

Plow, sulky, Black & Pates...... . aneu Plug tobaceo, Dansman Tobacco

Plow sulky, J. & A.T. Warwiek.. ..o L & Cummiskey.

Ryan
Plug tobaceo, K E.

Roasted and ground

D. 0. A ¥
Millstone dress, J. Thompson,
Picture frame, A. W. Hall,

Sewing mwachine, S.
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(About elght words to n line.) )
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o mz:mm:mcl. m the lotter press,  Adver-

Nug\mh publlcauon Qfiee ax early
Amvlay morning Io appear in next iesue,

CLARK ON FUEL:
ITS COMBUSTION AND ECONOMY.

JUST READY,

Fuol.lln Omn ustion nnd Economy. Conalstingof
Abridgo ¥ '%‘ 3- on_ the Lunnhnnllnu of
nl nmuh rnvoutlouo(hmnko.“ hy O, WV yu\\ s
ON0 { Fuoel" by "I Bymes Pridenux,
wm. oxu\nnvu ndditions on l(ocom
Combustion and Eeonor
l'(ul.. mlroloum oto.

i *ractioo in the
i) y. of Fuol: Conl, Coke, Wood,

Iy tho Bditor, 1 Kinnear Clark,

vings, 12mo, eloth, $2.25,

A rontise on Stenm Bollors: Thelr stron th,
mnnlmcﬂ il. and soonomicnl wnrklnu By Robort Wil
won, UK ? ustratod.  oth edition, 12mo, cloth, §2,60.

The Safo Use of Steam by an Engineor,

papor, 4 ots.

In Prosy, to bo |)l|bllnl od May, o (‘nmehluu of tho
Murine Steam Engino, for ( o Une of l-. ineers, Fire-
men, and Meohanies. A Practical Work for Praotical
Maon, b Rmorylw.dwnrdu..\lh Hlusteated by numorous
&%" ngs Of tho most modern Engines. 12mo, cloth,

13mo,

The above, or any of our books, sent by mall, froe
of postago, at the publication prices,

Ournoewand enlarged CATALOGUE OF PRACTIOAL AND
SOIENTIVIC BOOKS, 16 pugos, Svo { tulogue of Books
on DYRING, CALIOO PIONTING, \\"r.\\'wo. COTTON nnid
Wom.m MASUPACTOIE, 4to: Catalogue of n choloo
colleot Of PHACTIOAL, SCUIENTIFIC, nnd ECONOMIO
'Houl(s. uu- LAst of Books on STEAM AND TIE STEAM
ENGINE, Mumm\un MACIINERY, nnd ENGINEERING,
dto. List of Lmportant Books on METALLURGY, MET-
ALS, STRENGTIN OF MATEREALS, CHENMICAL ANALYSIS,
ASBAYING, oto, 4to: two Catalogues of Hooks and
Pumphlots on SOOTAY, SCIENCE. POLITIOAL BCONOMY,
BANKS, POPULATION, PA U PEr1as and kindred subjects
sent free '.o any ong Who will forwnrd his address.

HENRY CAREY BAIRD & CO.,

Industrial_Publishers, Booksellers, and lmporters,

810 WALNCT STREET, PHILADELPHIA.

axernil = Established

CENTS R 1843,

per pound, Steel
Warranted of warranted
the hardest not to break
temper, and and Face of

never to settle. Best Cast Steel,
Better than any English make, and only one that is fully

HWARRANTED!!

50 sizes, from 1-2 1b. to S00 Ibs.
Cn:nlognes farnished on application,

HOW TO SELL PATENTS.:&Y ‘.’.328‘1}35‘;{

of Instruction, containing valuable Information, free.
Send two 3¢, stanps. Nx"gc TrACY & Co,, Cleveland, O.

Steam Engine Works. Superinten-
dent Wanted.—A competent mechanic and nmu;hu—
man, thoroughly experienced o mnnmdnfr shop. men ;
o practical and successfal manufacturer of portable an
stationary engines and bollers Emvluvmum parma-
nent, Address LOCK BOX No. b atertown, N. Y.,
stating full particulars of expcrlence. references, sal
expected, ete., ete

F()lt TWO DIMES—1 pkt, each of Verbenas, Phlo;
Double Hullyhuc)\s Striped Petunias, Balsams, an
L. . SNOOK, Barrington, Yates Co.. N.' Y.

Pansies.

] D) .-
taund “ivubng

W fer l f:.‘:

Gt l‘) (oo ‘.’

Isteuck . &)
Qooc chabeuctions £ dons

-~ » T -~
Daok of 3
£ol4 4t all Statienors, or neat on roceipt of $1.60
KEUFFEL & ESSER, NEW YORK.
Lporters and Manfrs, of Drawing Pupers & Materials,

Fan Pressure and Exhaust Blowers. ——=——
ALBERT BRIDGES,
46 Corvtlnndt Strect, New \'urk.

LLIH(HI UNIVERSITY. —'l‘nillon Free.

CIVIL, MECITANICAL, and MINING ENGINKERING;
CHEMISTRY and METALLURGY ; FULL CLASSICAL IN-
HIRUCTION § FUBNCI and GEIEMAN § ENGLIAN LITERA-
TUNMG INTEUNATIONAL nnd CONNTITUTIONAL LAW;
PEYCHOLOGY und CHIUSTIAN EVIDENCES,

For Registers nddross

The ey, John M, Loavitt, l) ID.. "y Illmll.
MLKICEM, PPANNA,

BES

urnul o but 1ttlo friction.

J(DIIN " c lll'.l"\'lwlll. 'l‘u-u»-

840.

" ESTABLISHED 1

PATENT SPARK-ARRESTER,

‘g-H. P. Mounted, agso 50
12 « S 1000, 2 2-H,P. Eurekn.S!

Send for our Clrewdars. 8 350

B.W.Payned& Sons, Oornmg,N Yo

State where you saw th

'LAP WELDED CHARCOAL 1RO N
Boller Tubes, Steam Pipe, Light and l'luuv? Forging:
Engines, Bollors, Cotton Presses, Rolling Mill and Bhwt

Furnnoe Work.
I‘:AI)I\(‘ IRON WORKS,

261 South Fourth St., Phila,

=7

N.

{RUBBER BACK SQUARE PACKING.

THE WORLD.

For Packing the Piston Rods nnul Yalve Stems of Steam Engines and Fumpy.

B ropro Tl that lmﬂ of tho proking which, when in use, Is in contact with the Piston Rod,
A tho 0lm\||u baok, which keops tho part 15 against the rod with sufficiont prossure to be steam-tight, nnd yet

I'hin Packing s made In longths of about 20 feot, and of nll sizes from X Lo 2 Inchies square.

NEW YORK BELTING &

& PACKING €O, 37 & 88 Park Row, New York.

Y. STENCIL WORKS .87 NassaESt. NY

Lathes, Planers, Shapers

Drills, Bolt and Gear Cuttars, \I|l|ln

Muchines, Special

Au.chinury E. GOULD & EBERHARDT, Newark, N. J.

FITS

An infallible and um.xcelle*
remedy for Fits, Epilepsy or

¥alling Sfclcness, warranted to effect o speedy and

Permanent Cure,

A Free Bottle?? of my re-

nowned specific and & valuable Treatise sent to any

sufferer sending

Ad

me his Vost-office and Express

dress, Dn., G. ROOT, 183 Pearl Streect, N, Y

Says of this m
u:nUon to*

sesses almost

hnt to carry and use at

cures ptrfamcd by (hu wim
We send ** TNS' SU

tion. Address all orders to lluﬁ?nev;ﬂ
DOBYNS

For Catarrh. Oz Newral d N Headacke.

i' SURE CURE Coldin the um‘?"‘(’wp;,. g}’&: \u.l':lm;:;nu(;u u:'.l all

complaints resulting from Colds asd Ex

The Late ELDER BENJAMIN FRANEKELIN

{ & American Christian Reriow, of Oct., 29th 1578;

NS bL RE CURE’ us a roluntary fhing, and not for

g h]ed with (nunh of the head for ten years, u:d no\r

"I)Og NS’ SURE CURE"” about three months, can truly say th:

from theentxn trondlein the head. We have pnm"DUB\'\S bl RECUCRE to ct.h—
Lherl al ;_e have b«n in “Nllcl nearly all the time, ud ithas urcna“y given relicf,

i

c‘“’ the * DOB\ \q SCI‘!’B‘CL’R}.” and find it to bfjul sehat you recommend it
The medicine itself Is the best testimonial. Sure

reach, anda rc;;‘ small outlay will convines you :h:t

nglml Cur~tive Powers,

Fever,
adred
posure.

**We call at-
., We hare
ter uaing ths
we fesl about free

. Mazch 1%, 1539, says: “have

tg« y relief lies within your
‘DOBYNS' SURE CURE" pos-
1tis perfectly l'ltl’ le and hmlu: is convea-

Street, Cincinoati, O.

times, and i0 good Fects guickly follow the very frst ap-

E::h box contains sufficient to Jast one month, and in many cases has been emough to
perform a complete cure, 0“1‘ un—nlu. containing a list of same of the most remarkable
remed
¥ CURES by mail peuunasud for One Dollar
boxu {or Two Dollars, Inremitting by P
Ky. In or\ltm wrl!e your Name, Post-office, County and Stale plainly, and your erders will receive prompt atten=

v, will be mailed free of charge, to all applicants.
r Box or
rder pet them paya le 3t Paris,

TCHELL, North Middletown, Bourbon Co,, Ky.

PERFUMERY —BY %SAC NDERS,
Pharmacist.—A valuable and paper upon the
&) reparstion of Perfume Extracts. With tormuln for
he preparation of the most prominent and popular Per-
fumes now on the market, directions for the preparation
and compounding of the ingredients, ete  The Formule
here given embruce the preparation of the following
Permmeu. Jockey Club, Moss Rose, White le-
uquet, Musk, Patchouly, \Illleﬂeur. Vlang
\ lnnu Spring Flowers, Wood Violets, West Ends, Tube-
rose, Ste hanotis, Rondeletis, New Mown Ha
pannl ove Pink, Violet, Mignonette.
G, k’rh.c 10 cents.

y. Frangi-
Sln-m.xxx.vr

SHEPARD'S CELEBRATED
$30 Serew Cotting Foot Lathe.

Foot and Powoer Lathos, Drill Presses,
Serolly, Circulur and Band Saws, Saw
Attnchments, Chuoks, Mandrels, ’I‘wlqt
Drills, Dogs, Calipors, ete. Send for
catalogue uf outfits for amateurs or
nrtisans,
H, 1. SHEPrFARD & €O,
331, &8, B, & &7 West Front Street,
Cincinnntl, Ohio.

00D W

J. A.FAY

ICE-BOAT WHIFF, |

dmwl and

RKING MACHINERY.

LANING ING. SiNG
P ATG lMO“OA />
T:NO:V/

‘5 OA/?V//VG ~

2 BAhD{aéSCROLL SAWS
2% [UNERSAL “\WORKERS

——— VARig 1y woO
& CO.

CINCINNATI,.O.U.S.A.

FULL WORKING
description, with dimensions of the
odel foe-yncht Whitf, tho fnlto- yueht in the world,

l xhlblted atthe Ccntcnné ng Grinnell. With
fourtéen illustrutions, Ul'l.'uulk\*r 63. Price W
eonts.

UTIX.D

BEST
STEAM PUMP,

ARRISOIN,

FOR ALL PURPOSES.

Brooklyn, E. D., New York.

AHEAD OF ALL COMPETITION!
e PHILADELPHIA

I’IPI':S, 16¢, ; *]','5 n
dox, Mateh boxes, e and 250, Horseahoo Inkstands,
very nulgue, $2.00; €000 n dos Htool woatalh chnins,
now deslgne, ln $1.90 n doz, Bensation fingoer tropw,
Hest.clnas trick, S50 81 Hu dor. Chinoso spirnl puxgle,
2os F1LE o dos A first-clunn four-blnded knifa, 700,
Coln bolders to hold five dollars, 200 ; #1250 doe, A |
#00d tmitation Il|l~~l1|r| lonthor |n whook, Mo, Magie
two-sant bax, [y dos AL “ ‘{m-i ml-l (O

'I‘HIL\('('H I"ll!lil(

. take \\ ID.
20,, and Yo nlulu[n " t‘ll“”"“"' sl -uml.I)n e
THE FORSTER-FIR
MIN GOLD AND BILVER

AMALGAMATING COMIMY
of Norristown, 'n,, will grant
stato rights or legnses on
wny torms 'his syntom
ks up to Basny, aod ros
v ors Lhe moroury rapldly

,l.._..-J;_‘. \upl) an nbove,

'l‘l”l('l'\' NEW AND SBECOND-ITAND
! |vr|p:hl Bollorst also, Stoam Enginos, Fumps, nod

Machinists’ Tools; Machine Bhop, Wixin, Baller Khop,

Bxi00: three viount lots, 7ax i, For sule .u Tonan
FINNEY & HOEFMAN, 210 1o 28 Water Bt., Brooklyn

- B 'OIE SALL,

For experiinontal purposes, o large lot of ’
Al
SILK COVERED MAGNETS,
B obnns rosistance, Colle, 1! ln- Iu nl i, W neh dlame-

tor, Will madl un receipt o 2
v . w IHI N, l'llmln(ll .‘\ J.

OUTFEFIT FREE, For malosnon nml
Cany ! '!n.v Intoat and bLest Lhing on
war . Willy v it or forfelt $100.  Address
lllllll‘lll'. \uu T Fourth ave., N ¥

$25 (U \)H\IH

a\u)\\--l pod

Judiclongly tnvested In Wall Bt lnys
the founodation for substantind fortunos
folds o A ‘ | provntage of profits
R of uperntiog 1o Stooks

ATANE R OWN 'S
truet N. X. Clty

2 and Hrond

Baker Rotary Pressure Blower,

v (FPORURD BLANT )

T g
i ."FA. Wiy 1

her
'{H WILBRAHAM BROSB,
@rs 2815 01;||~Ll’a-u| Avi,

uperior Lo any

1879.

LawN Mower.
SEVEN Nllal". l’"l IIA

Welehlng from §
ok Si2ed Fok
Tho cam nlrh

haustly
INTH, togothor with
the Contennial in B, prove that these machines fully
mnintadn thelr ropoutation us tho best Lawn Mower yot
wade, Do not buy worthloss imitations, when the genuoe
1o oan be had for the sane money
GIIEATTA DN, l\l N & PASSMORE,
fontees and Manufuoturers
G311 Movkor st Phiblndelphin, Pa,
Hand for Dosoriptive X

MACHINIST GOODS

And Smndl Tools of all kinds, Cntnlogaes sont
I‘ L

J. WILKINSON & CO., Boston, Maoxs.

‘D USE,

n % Ths,
I"I(" M"OWER.
wictory and hlulu--'l nwards at the ox-

Flold "Peind ot the Pariy World’s Exhibition in
1oa ol the groat hundrod day trial at

RIVAL STt PUM JOHN.H. MCGOWAN & C¢

235. K UPWAR

CINCINNATI OHIO

I'HE PROPERTIES OF IRON ANI
STEEL, By DANIEL ADAMSON, C.E. A paper roasd
before tho Iron and Steel Institute, with 68 ros and
2 Magrmms.  How Testing Mac hines fupose Falso Con-

ditions. Enduranco of Iron und Steel under Concussive

Fores.
Steol.

Thirty Experiments upon Plates, Annealed
Ymua of Sulphur, Phosphiorus, and Cinder,

Tenalle Strength of Tron and Steel. Drilled and Punched

Holes
Steel Platos
Hollor Plates,
Papaor, ul\ln

Mi

Crumble :~|--q~|
MIld Kivet Steael,
fron, ote., embracing 40 var

The
rsho
slox

The Hesults embraced In one page «
Slze of 5

Hulo to Find the Power Required to Punch
The Ten-inch Test, Welding of Stee!
.\lh--rmuihly FPractical and most Valuablc
Results of Numerous Tests on Boessomer
st Boller Plate, Martin-Slemens Steol,
Steol, Swodish Bar Iron,
chunt Iron, Tudhoe Crown
fotios ¢f lron and Hteel,
a0 Testa are lnsteated by two full Pages of outs
wing tho Behavior of the Metal under Torslon, Ten-
1, and Concussion, with the Effects of lulwhllu
Tubles, glving
nood, Maximum

d Stoel,

spocimen, Yermanent Sot

Btraln por cont of Elongation, Final Bronking Htraln,

Bondiog Drifting before and after Annealing,
sition n?
Tonta,

slog

bullding,
[nr
fopt by
wnd ul u-r |m
MUNY

Compo-
Bpecimen, and  all  Partioulars ‘orrosion
Concusslon roslstod best by Mild Steel, Corro-
) of Irgn ya, Bteel by Bea Waler. 8teel for Ship-
Hont quul‘l' for Steol Kalls. Best varieties
tun Inru‘l wjury done by Finfshiog at Black
um 110 luu M nlllnr Stool Fly Shafts, oto,,
Praction] Conolusions.  Suyrie

b rh'u IU conls,

30.

DUE'E PATENT

@/ Yoruse in ¥l
Mudp of Chnry
ontoh

Many thousandsin use.

MINE AQOIDENTS. MECHANICAL Al’
Winnoes for uso o case of Kx l-mlun- ola, By Cuas,
TAWKALEY nndd HowARD 1 MA RS A l’"l'Or ,md
bofore the Institution of \h'l"illlllull l nulmwu 1
toon Mustrations of the most spproved ..,,‘,‘“n“,' or
quiokly discharging witur flnm minons, -(uu.pny rustor-
ing Yentiation, ate, namel f the Fulsometer, the
stowm Ejvotor, the Conteifugnl and othor Pu s, oom-
pined Boller, Engine, and i Compromor; Alr Look
and Fortable Winding Goar, Contained 1n Sory \“",
AMENIOAN BUPPLEMENT No. 106 Prioe 10 conts. I\
Lo bhad at lllln oftioo and of all newsdeslors

DYERS AND MANUFACTURERS FIND

Thowna' ONK DIP dyos Jot Black No. 4 and Blue Black

-.‘ N 1|.- Dot and fuatest blnoks known, They soften
Nbers and wll fbrdos,  Fur or wool hats dyed in two
I.-,m L une Gpartion, taw cotton onrded snd sPUD aa
‘u.lluu.: ' f..l.m dyelng % mixed

...ullnuln ayed at o
myoeniont Hociin
Nt Lll THOMAS llmu R

onomioal
Address

L&'\! JDNESS —BY GEORGE I
)
o of Baldnoss, hi W
llh.\‘l‘r":u'lln H;‘Y. \'v‘n n ¢h- ‘lvull\.rlll';:-‘lrl:'l'n(l'l\ul:arutll‘:T fromp!
Bifectual Homody nm‘l

with Direationa and Genefal

Nl

one of thi most 1!
onoerning the Treatment of
Contatnod In BUPrLEMEST 161

DUC'S ELEVATOR BUCKET,

r Mills, Grain Elovators, Bugar e
I Btamping Tron, exten strong and durable,

norlon, om.
0 Qurners to

T ¥ lm\\ lu\Nl) Sole Manufucturer, Brooklyn, N. \.

I{Ulll
A bripf but Mighly Usoful papor, showing the

}wh the
and
thor
Advies fur Proventing
woand Frosorving the Hole, This 1s
ful, Praotionl, and Valoable Tapers
lh Anoss ever publishoed,

Freloo 10 conta,

tHoolpo fur the samie ) to

1neas,

Hosto

EDMUND DRAVER,

Mavufacturer of First-elass Englueers’ Instruments,

HELIABLE

Establshed in 180. 234 Poar St., Phila,, Po.

RVK‘LI!ARD I}.IXIR

A rrne -...—n-';-q - e
ol ol St el =
ot stem &

¥ R ol oL
nu.\_.u,‘ .._;.u, Vit bt o b b

STEAM PUMPS.

HENRY R. WORTHINGTON,

239 Brondwny, N. Y. N3 Water Si,, Boston,

THE WORTHINGTON DUPLEX PUMPING ENGINES FOR
WATEIR WOoRES—Compound, Conde nnn“urNun.l N«
densing. Used in over 100 W uu-r-\\ orks Htatlons,

STEAM PUsMPs—Duplex smd Siogle Cylinder,

Price list issued Jan. 1, 1879,
with a reduction exceed~
ing 30 per cent.

WATER MeTERS. OIL METERS.

BOORKS

RELATING TO

PRACTICAL SCIENCE

The \Inln;‘-nnnw of M‘uu]m:unl‘xcd Roads. By T. Cod-
rington, M. I.C.E. S8vo, cloth

Rallwisy Tunnelln% in Hesvy Ground. By Chas F.
Gﬂppcr 4to, cloth

surplomn-nt. (2] ~rm s Dictlonar, |y of Engineering.
(.lvll Mechanical, Military, nml Naval. To be published
in about 156 Monthly Purts, esch Pnrt containing 6 pages
with many illustrations. Parts I 2 Spow ready. Sold
only by subseription.

Spon’s Encyclopedis of the Industrial Art
factures, sod Commer: oducts. To be pub lhed ln
about @ Monthly Parts, each Pan contalning &4
with many illustrations Parts 1,2 3 now ready. ~ol
| only by subscription.

’I‘;bl{v:! the Principal ~pn-dsﬂcr:nrrlnx In Mechanieal
| Engineering, expressed In meters in a second. BZm
Keernyefl. Transisted by sergius Kern, M. E 0,

aper, 20 cents.

’(p}emnlnx and Scouring. A Manual for Dyers and
| Laundresses, and for Domestic Use. By S. Christopher.
15mo, paper, 20 cents.

Useful Information on Practical Electric Lighting. By
K. Hedges. C.E. Second edition. #vo, paper, ¥ cents.
| The Rit hen Foller and Mater Fipes. A few words
| on their Armangement and Mansgement : more especially
their treatment during frost, and how to avoid expio-

sions. By H. c.nmshaw Svo, paper, 40 cents.
and Catalogue free.
E. & F. N. -PO 446 Broome St., New York.
OVER!
1200
Distinct
each labeled, deli eud va!:.rn:l‘;ﬁ-
Plants, v
Anl.n;u:rc:?‘ wonr‘llmrnl. Low prices. : ma" &g

Cnrs. Swaranfes satiyfaction. cdll
n’,le varieties. Only mature plants sent. Ourcewlllustrated
Hand-Book, sent free, contains namwe and descry;
each plant, with instructions for saccessful cultivation. Do
not purchase Plants elsewhere before sending for ovr aex

Erery lover of flowers shonld bave it
HAND-BOOK sieersses ey it

HOOPES, BBOTBER & THOMAS,
‘est Chester. Pa

ox-'m
Scientific immmu

The Most Popular Scleutiic Paper in the World.

VOLUME XL—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1979, &
new volume will be commenced. It will continue to be
the alm of the publishers to render the contents of the
now volume as, or more, attractive and useful than any
of its predecessors,

Only 83,200 Yenr inoluding Post . Weekly,
4 Jsl\um’lwr- ::“\ v‘:u-r:'“‘ s

This widely clrculnted and splondidly Husteated
paper Is publishod woekly, Evoery number contains sixe
toen pages of usefal Information, and o luege number of
orlginal engravings of new inventions and discoverios,
roprosonting Eoglovering Works, Steam Machinery,
Now Inventions, Novolties in Mechanios, Manufuet uros,
Chomlatyy, Eloetrioity, Tolegraphy, Photography, Arehi.
tooture, Agriculture, Hortlonlture, Natural Mistory, ete.

All Clusses of Readers nd o Tur Scalsrire
AMERICAN o popular resiime of tho Dost soientifie ine
formntion of the day ; and I8 s the alm of the publiabiors
1O prosont 1t in an attraotive form, avolding ss mueh as
| posalble nbstrusa terins, 1 overy lotalligoat mind,
this Journal affords o oonstant supply of nstructive
reading,  10ia promotive of knowlodge aml progress In
avery community where It elrotintos,

Terms of Subseviptian, ~0ne eopy of Tux Screx.
TIPTO AMEIICA X will I)c'u!ll for ane year -8 numbors
poatage propald, to any subsoriber in the Unitod States
or Canndi, on rocolpt of theee dollars sod twenty
conty by the publiahors; six mooths, $1.0; thres
months, $1.00,

Clubs,~One pxtra copy of THESOOEeTIve AMen -
OAN will Do supplivd gratis for every club of Sve sbseribers
Bt R0 esoh i sdditional coplos nt sama propurtionate
mto, Postage propald,

One copy of "THE SCLINTIFIC AMERICAN G0 one cony
Of THR BOTENTIFTO AMERICAN BUPRLemes T will bo sont
[ for ono your, postage propald, Lo any subseriber In the
Unitod Statos or Cuoads, on reovlipt of seven dolliurs by
the pablishomn,

o safest way to ramit Is by Postal Onder, Deaft, or
| Bxpross, Money oarefully placod taside of VY elopos,
soaurely senlod, and correctly aditrossad, seldam goes
watray, but Isab the sandoer's risk.  Addross all latters
and wake sl ordems, drafts, oto., payable to

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

To Favelgn Subsevibers.~Undoer the Moilitios of
tho Poatal Unton, the SCTENTIRIO AMMIICAN I now seolk
by post diroot from Now York, with regulsrity Lo subseribe
ers In Great Britwin, tTodis, Australis, and sll other
Britiah colonles | 10 Franoe, Austria, Balgium, Germany,
Husxis, and all othor Kuropenn Mtatoes) Jopan, Brasl,
Moxico, and all Statos of Contral and Routh Awmerion,
Torma, whon sent 1o foralgn ecountries, Canadn exeopted,
$, ok, for HODOVEIFIe AMMIICAN, | yoar] B9, gold, for
both SCTENTIFIC AMNRICAN wod SUEPREMENT for |
your, Thininoludos postage, which we pay, Remit by

postal onler ur draft Lo order of Muoa & Co, 01 Park
Mow, New York,

¢ e P 7
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Adverfisements,
m:oll.lno. u&bil:gm.- :::}? Fn- T tine,
Dwmrhw -wp M-d nmma

st be ¥ at as carly
ax wadqm hthf‘l Mﬂ"z:

™E 870

Pemusylvania Lawn Nowe.

This machine
ombraces all the
ldnnluu of a

t oand dura.
? o Lawn Mower

*olnts of superi-

om, clalmod :
Lighinoss oom-
bined with
strength in con-
sruoction: casl-
noss of adjust-

ment;  ens

bandlof the least Uabllity to obstraction
\h o 0 loas ¥y o obstraotion
wmﬁ“ noa olthor n-honurl;luraluwn maower) high

| ﬁt”‘.‘ﬁ‘u&%ﬁ,‘.‘,' o g’ Mg
WArTAnt dross
llOYD, SUPPLEE & WALTON,
PHILADELPIIA,

DIES KO Y PURDPOSE.
STILES & P\,llh&ll"‘ltb. 5 l.‘u.. Midaletown, Ct.

. ENTERPRISE,

antng mill man, with six thousand dollars,
mlf intorost in o first-cliss sash, door, and
furniture factol Steam ootton gin, press, grist mill,
and alx lnrge, well Jogatod lots, in a_thriving town, w'm\
a lange trade. \ummt'eil(hm in the wood work., You
peed not apply without the cash and a lvrncuml know-
ledge of wood working machinery. Adc
W. W. PEARCE, Caero, DeWitt Co., Texas.

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.
W, B. FRANKLIN,V. Pres't. J. M. ALLEN, Pres't.

J. B. PIERCE, Sec'y.
WJOHNS'
Liquid Paints, Roofing, Boller Coverings,

Steam Packing. Shuthmg‘. Fire Proof Coatings,

Cements, SExD rok DEsCUrTIvE PRICE LisT.

H. W-JOHNS M'F'C CO. BT MAIGEK LANE, K.Y,

Pond’s Tools,

Enziune Lathes, Planers, Drills, &c.

DAVID W. POND, Worcester, Mass.

DYSPEPQIA. BY Dr. C. F. KUNZE
‘" petite Diminished. Stommch Dlzemon

A practical
oan buy

much slower L Normal. (.nuuim(lon. Symptoms
n cnmmn. Lhmnlc Cases. spe n as caused by
oo much Fe y In nguumn General De-
nngement, Conditions o Innervation.

taken. Necessit es. ent
when Stomach I8 Overloaded. Alding Gastric Julce.
Treatment in Febrile Diseases.  Contal

TIFIC AMERICAN SUPPLENENT No. 129, Price
To be had at this office and of all pewsdealers

ICROSCOPES, Opera Ime-. Spectacles,
pdm lm stamps £, Arl"m“m;led(gced
()
R. &, .l. BB(.I\. l’hllndclyhin. l‘ll.

ILL SA"P“ THREE M
C. HILLS, 75

IlA\D AW MB\'S

:. - T. Chambers St., N. Y.
wiiierons BEST Sirsae

MURRILL & KEIZER. 4 HOLLIDAY S7., BALTIMORE.

AIR COMPRESSORS,

HOISTIN NGINESAND OTHER
Mi G AC
Z

E.

MlllStones and Corn Mills.

We wmake Buarr Millstones, Portable Mills, Smut Ma-
chines, Fackars, Mill Picks, Wator Wheels, Pulleys, and
hm:‘ specially sdapted to ®lour Milfs. =end for

J. T. NOYE & SON, Buffulo, N. Y,

MPORTANT FOR ALL CORPORATIONS AND
MANFG CONCERNS. - Buerk's Watch-
man’s Time Detector capable of nocnrmtely con-
trodllog the motion of a watchman or psteolmnn st the
glﬂn'Lwn= Tl:.liin'-‘ut.!:lo';rn'l. stg ‘lur'- {roular
. « P 0, Hex ), Boston, Munws,
Beware of buying infringing Detectors. ”

z NUFA

M
GRIFFITH & WEDG

ANESVILLE,OHIO.

P Chiramo und Pertumed Cards (Do 3alike ] Name in
6 Goldund Jot, 00, CLINTUX Buos., Uuw:lnvllh- oL

The George Place Machinery Agency

Muckinery of Every Deseription. ‘

121 Canzaders and M0 Reade Streets, New York,

CHROME STEEL,

WAREHOUSE, 98 WILLIAM ST., NEW YOR}.
o ll.w"h‘r \-\; Qv ':‘d‘ . ‘l-rn.'r

}o n?l.l'). ’lr:d".fn:': r'-u.lur.-n;::: .;;:m':":'h:l"k‘

unl y A L lh:'l'l'l“l‘:rrrh;;;u -5 LA ‘4

J. LLOYD IIAI(;II,

Manufucturer of

of every dm-r!pahm for Hnllrvful and Mintng Use
"Jnvnlurt. Derricks. Bope Tramways, Transe .. of
Fower, ete. No. 8l Johp St N, ¥, Send fory

Flans

and BEstimates furnished for Suspension llu x,. " |

§titntific Aumerican.

[May 3, 1879.

FOR ALL KINDS OF BLACKSMITHING.
P. B. & F. M. ROOTS, M'f"rs, Connersville, Ind.
§. 8. TOWNSEND, Gon. Agt., |6 Cortland! St.

COOKE & BEQCS, Sell'g Agts., ] NEW YORK,
(- SEND FOR PRICED CATALOGUE.

ESTABLISHED 154,

JOSEPH C. TODD,

BNGINEER and MACHINIST. Flax, Hemp, Jute, Rope,
Oakum and Bagging Machinery, Steam Engines, Bollers,
oto. 1 also manufacture Baxter's New Portable Engine
of 1877, Can be seen in operation at my store. A one
horse-power portable engine, complete, $125; two horse-
yower, $225; two and o half horse-power, $£25); three
Mnnufnﬂnrc-l oxclusively by

J. C. TODD,

10 Barclay St., New York, or Paterson, N. J.
DEAN BROTHERS,
INDIANAPOLIS, IND,,
Manufaoturers of

DeanSteam Pumps

Boiler_ Feeders and Pumpe
ing Machinory for ul
PUrPONCS,

THEDRIVEN WELL.

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

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

orse-power, $2i5.

FOR TEN DOLLARS CASH,

we will insert a seven-line advertisement one week in a
list of 23 weekly newspapers, or four lines in a different
1ist of 897 papers, or ten lines two weeks in a choice of
either of four separnte and distinct lists containi
from U to 100 papers each, or four lines one week in o
four of the same lists, or one Jine one week In all six lists
combined, being more than 1,000 m{mra. We also have
lists of papers gy States, thmughuu he United States
and Capsda. Send 10 conts for our 100 page Smu hlet,
Address Gro. P. ROWELL & CO., Noewspaper Advertising
Bureau, 10 Spruce Strect, New York. :

Address JOHN A. ROEBLING'S SONS, Manufactur-
ers, Trenton, N, J ., or 117 Liberty Street, New York.

\Wheels and Rope for conveyin wer long distances.
Send for 4:lrcumrpe g e

Wood-Working Machinery,

Sach as Wi

ing, and Groovl
Machin un o ASOTI'S it =l
i 'n""' *':ohln«, AR -
5 lnos. d Wood-Working Machinery gene-
Iy. Mnn ctured bﬂ
WITHER Y RUGG & RICHARDSON,
Street, Worcester, Mass,

2 Sa
(Shop formerly oecupleﬂ byr{!. BALL & CO.)

/Portable Grain- Mills,

; For Mill and Farm. Buflt on the

stances.

l.ngospednl(y for 13 years.
WALKER BROS. & CO.,
% Rogi ¥ 1 & Machinists,
g 234 and Wood §t., Phila,, Pa.

ATDS TO DRAWING.—A VALUABLE ¥
paper containing: (1) Engra and Descriptions of
the Construction and L‘.o of the PANTAGBAPH for

Accurately and ckly Copying Drawings, Photographs,
Maps, Dl-g’m Qm n’ﬁklng Coples erorsmaller
oroﬂhcumedﬂeof theori nt person

may construct and use the m by the
directions here given. 2) Also, D p nd de"cit?l,

for the Construction of the C AMBIM L(‘IDA n llmplc
and valuable little instrument {or mklnz drawings

i=7" RARE OPPURTUNITY

lﬁ:‘;

The proprictor, sdvanced (n year md de -)r..u- of
rotiring from active eontrol of bu would sell ot a
barpain, or conyert Into s Joint stook ¢ and retain
an interest himsolf, a Foundry and M hopa, with
oll their mschinery #and Hxtures oon te, and now
crowded with custom work, having cost upwirds of sixty
thousand dollars, and the only ones ,( magunitude for

12 milos on the Mississippl River, on various points of
which may be soen speclmens of work of these shops ut

Stillwater, Winona, MeoeGregor, Dubiuque, Fulton,
Lyons, Clinton, Museatine, and on _many of the bosts
For particulars, address the pruprn-(ur at Clinton, Iowa,

. P.HOSFOKD,

o The J.L. Mott [ron Works,

SSand 90 BEEKMAN ST,
Muanufacturers of
DEMAREST'S PATENT

WATER CLOSETS.

y  Simple in construction, perfect
Jin operation, thorou hl exclud-
Fing all sewer gas, an eanly In
¥ overy way.

MAcmms-rs' TOOLS.|-

NEW AND IMPROVED PATTERNS.
Send for new lllustrated catalogue.

‘ Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
New Jllaven, Conn.

|

ITHE TANITE CO..

STROUDSBURG, PA,

EMERY WHEELS AND CRINDERS.
LONDON~-9 St. Andrews St Holborn Visduel, 3 ¢,

LIVERPOOL—42 I'h(-'l‘t'mpll Dale St.
Now York Alanl.

G l-.U PLAC I'.. Ll Chimmbers st.,

ROCK DRILLlNG MACHINES |
AIR COMPRESSORS. -

MANUFACTURED BY B0 eicuRockDrie Co
SEND FOR PAMPHLET. FITCHBURG MASS.

PATENTS at AUCTION.

,Begular Monthly Sales. For terms, address N
PATENT EXCHANGE, 67 Liberty Strect, New Y urk

SHAFTING PUllEYS HANGERS, etc.

Send !or Price
A.&F 0 {, 57-61 Lewls ﬂtrcct, \ew York.

SPARE Tln (no'rox AND SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Crof
Water. WM. D ANDREWS & BHO.. 114 Water o ey
whocontrol the patent forGreen'sAmerican Driven Well,

HOW TO REMOVE STAINS AND
Spots from Linen, Cotton, Woolens, and Silk. Being o
table of Specitic Mrccﬁons. sbowlm&how to proceed in
removing from each of the aboy inds of goods any
stains of the tollowlnucbnmder. to wit : Stains of Sugar,
Glue, Blood, Albumen, Grease, Varnish, Oil. Paints,
Stearine, Vegetable Colors, Red Wine, Frul
Ink, Alizarine Ink, lron Rust, Ink madewl!hGlBs.
Lyc. Alkall Stains, Tannin, Green N
on Gresse, Acld’ Stains, ete. By mclna of
this valunble. table of directions Any person, By pro-
viding himself with o few simple ch als.und nalnx
thom as directed, may readily clean nny species of the
shove goods, and'if necessary set up a cleaning shop.
This 18 one of the most convenlient and valuable papers
on the sub; uct éver published. Countalned in SUPPLE-
MENT 158, Price 10 cents.

IIIIIIIG_T_, WROUCHT

IRON
YHE ONION IRON MILLS. Pittsburgh, Pa.. and-

BEAMS & GIRDERS
facturers of fmproved wrought lron B

BEST LAND CHEAPEST
1 SCREW CUTTING

176 WASHINCTON ST. BOSTON MASS.
Pyrometers, &, oo,
Boiler Flues, Su; Qtum Oﬂ Stills, ete.

HENRY W. aumm le Manufact

lls Bm-dway. i A

$10 10 S1000 sty Bosrin

ng
Address BAXTER & CO..Bankm 17 Wlll“—

Girders (patented).
I‘he ;m-ut full whlch has taken sluce in the prices of
Jm n Boarms used in the construction

orFan PROOF BblLD NGS, induces usto callthe spe-
cial attention of Engineers, Architects, and Builders to
the undoubted advantages of now erecting Fire Proof
structures; and by reference to
of Sections—whic

contemplating the erectio roof buildl —THE
COST CAN BE ACCURA I k.l \' ALCULATED, the
' cost of Insurance ayolded.and the serious lossesand in-

terru
siderutions fully justify any additional first cost.
believed, that, were owners fully aware of the mull
difference whioh now exists between the use of Wood
and Iron, in many cases the latter would be adopted.
We shall bepl to furnish estimates torall the Beams
complete, forany specific structure,so umt the difference
in cost may at once be ascertained. Address
CARNEGIE, BROS. & CO., Pittsburgh, Pa.
WARRANTED THE BEST.
1H.P. Boiler & Engine, $150.
- Hc Po'sl lan 3 R Po,s-oot
Tested to 20 Ibs. Steamy
LOVEGROVE & co..
132 N. 3d St., Philudelphia, Pn.,

fiders of Engines and Bollers, 1 {0 1w
povn Send for eirculars and
pricos, and state size and style you want.

CE AT $1.00 PER TON.
The PlCTET ARTIFICIAL ICE CO,,

Room 51, Coal and Tron o haaos. P, 0. Box 303, N. ¥.

NOVELTIES, NOTIONS,

Watcla, Cheap Jewelry, Stationery Packages.

Agents an: tré ed. lllnstnled ciren-
ln ree. .L BRIDE & CO.. anufacturers, Salesroom,
'way, New York. Address letters to P. O. Box 3773,

pagesdil & 54 of our Book |
will be aent on nppllcntlun to those |

The only Machines a solid core rhowing of
nature oyf rocks ml‘i?ﬂuzh =
AMO

THE AMERICA

ption to business caused by nre.theﬁe and ercon- | SEND FOR PAMPHLET

CAVEATS, COPYRIGHTS, TRA DE
MARKS, ETC,

Messrs. Munn & Oo.. hmnedion
1w of the ScrENTIFIC AMERICAN,

Inprovements, and tonctnSolk!mu of Patents l’at
Tuventurs,

In this line ofhuﬁneutheyhn bad ovER THIRTY
YEARS' EXPERIENCE, and now have unegtmled faalitic
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canads, and Foreign Conntries. Messrs,
Munn & Co. also d to the prepantion of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business intrusted to them is done
with special care and prompiness, on very moderate
lerms.

We send free of charge, on application, & pamphlet

ADPUW Dirawin| E

eanesville Tron Works
. C. Haydon & Co.). Addms HOWELL GREEN,
Supt.. Jeanesville, Luzerne Co., Pa.

FOR IRO\' AND STEEL LATHE.DOGS, BOTH FOR
M =end for elrcu

irect from the object, and in Copyring, Enlarging, or
Dlmlnhhlng Drawings, Photographs, ete. (3) Also,
Drawings and description of the CAMFRA OBSCURA,
a simple, effective, and cheaply made little Instrument
by which Lnndaapea Dwel , and olhorobjous nn
be easlly drawn by any person with socu raey, al
unskilled In drawing. (4) Also. THE SK E‘mlllhh
FRAME, with drawings and descriptions for Construc-
tion and Use. A handy contrivance for hdlu md
othen for ul istance in outdoor drawin DE. po

eto. (5) Alswo, THE REFLECTING DRAWING BOABD
A simple device in which the reflection from o pane of
g‘lu.-,- is made to throw down upon paper an image of lhe
drawing to be copled ; all the operntor has tug ng
to draw the outline before him. (6) Also, THE TRANS-
PARENT DRAWING TABLE. -lmwlnghuw toconstruct
s drawing board in which the light Is thrown ander and
upward through the drawing, thus atly facilitating
the making of coples of any dmwing. (7) Also, T
PROPORTIONAL DIVIDERS ; being o simple Inl!ru-
ment for enln nx or reducing dnvlnn- from one scale
to another w ‘ll and Rapldity. (5) Also, THE
PER: ~l'm'!'l\' 1] KLI 1 A simple device Tor the Cor-
rect and Eapld Drawing of the Perspective lines in
Drawing. The construoction of all these varfous instro-
ments Is {llustrated with engravings, and sccompanied
by plain, simple directions to enable any person at o
small cost to make and use them. This the most
Valuable Paper of the kind ever published, The whole
contained In SUPPLEMENT 138, Price 10 cents,

Working llIodoIs

And Experimoental Machiner
order by J.F. WE}

AN 0125 25 R

wwrs sosesr. B FONTAR & QO Cutccad, Ov

. Metal or Wood., mldt‘ to
HNER, @2 Centre Si.. N. Y.

~No Sawdust! No Plaming!

Thin lumber, 1:14 to )
our hv-n'ly ; |l nl
the pawed i
Al onsos e :1-
faeturers in t)
In addition

inoh thick, ont and scasoned by
l machines, equal if not superior to
od wood, being smooth, fiat, and in
ned. Used by the Inrgest mann-
and glving entire favtion
LY, vur uwsual «

mplete stoek
of sawed I(nr l s Lumber, and Veneers, figured and
plaln, Buarls, ote
GEO. W. READ & CO.,
186 1o 200 Lewls Streety New York.

1A
(L W.LE LOUA\T. South \orwalk. Conn,

JENNINGS™ WATER LLOSETS

SEND FOR Ci

New

Pricrs Reoveen

94 Bemmax York

FARM LAW. ADDRESS OF HON. ED-
MUND H, BENNETT, delivered before the Massachusetts
State Board of Agriculture. This is an essay embracing
complete and practiosl Information, valuable not only
to the furmer but Lo every one. r-bu-rl how to Buy a
Farm ; ‘Barguins that are not Bindin, anid
where they are in Streams, Ponds, Lakes, or on the Sea-
shore ; what o Deed of & Farm lneludﬂ Rights in the
Road. Farm Fencos: thelr Legal Helght. ete.  Ratlway
Fencos, St (nlllu Cattle on llull\ityn Impounding
Cattle. The Farmer's Liability for his Animals. The
Law on the Dog. ¢ Farmer not Liable for his

Water Rights and Drainage ; Damming ; Dh-onlng o

Course of & Stream. Surface Water: Unde
Water., Trespassing, in Summer and in Winter. Utlnl-
ing and Fishing, Frult Trees on Boun Lines, ete.,

ete. Contained In SCIENTIFIO AMERICAN

UPPLEMENT
166. Price 10 conts.

cont

ining farther inf fon about Patents snd how
to procure them; directions concerning Trade Marks,
Copyrtghu, Designs, Patents, Appeals, Reissues, In-

't Assig , Rejected Cases, Hints on

the Sale of l‘tlenu, ete.,

Foreign Patents.—We aléo send, frve of charge, a
Synopsis of Foreign 'atent Laws. showing the cost and
method of securing patent< in all the principal coun-
tries of the world, American inventors should bear in
mind that, as a general rule, any invention that is valu-
able to the patentes in this country is worth equally as
much in Bogland and some other foreign countrles.
Five patents—embracing Canadian, English, German,
French, and Belgian —will secure 10 an inventor the ex-
clusive monopoly to his discovery among about oye
HUNDRED AND FIPTY MILLtoxs of thie most imtelligent
poople in the world. The facilities of business and
#'eam communicat’on are such that patents can be ob-
tained abroad by our citizens almost as casily asat
home. The expense to apply for an English patent i
$75; German, $100; French, §100; Belgian, §100; Cana-

ian,

w 00:5,:. of Patents,—Persons desiring any r-leu!
fssued from 163 to November 26, 1867, can be suppiied
with official copies at reasonable cost, the price de-
pending upon the extent of drawings and leogih of

spedﬂclllnnl

An_ engine that works without
Boller. Al-nn mdy w be started

and to give at grmr.
SAVETY, B 0,\ \l
CONVENIE
Burns common Gas III ir. No

steam. no coal, no ashes, no fires,
Do danger, no. o Insuranoe.
— Almost no sttendance.

TllP NEW OTTO SILENT GAS ENGINE.

Useful for all work of small stationary steam l\g
Hullt In -u--u of & » and 7 H. 1. by s lll | 3 l(‘l u'
ACHUMM & CO., 345 Chostout Stroet, Phili.

H, N, .\lnnn g & Co., 111 Liberty St N. Y.,

I‘ILRFLC

NEWSPAPER FILE

The Koch Patent Filo, for proserving newspapo
wagnzines, and pamphlots, hns f won recontly b Xm
M~

and prioe reduced, Sulseribers to the SCIENTIFIC
: ulv AN and SCIESTIFIC AMEIICA N SUPPLEMEST oan be

0 for lhn Iv-w price of $1.50 by mail, or §1.20 at the
of this pa Hu-vy board sdes ; nsoription
ENTIVIC \\n‘lm AN In gilt. Nooessary for

overy one whio wishes to wmcrvo thoe papaer,

1 Address MU & co

llll b J
Publishers SCIENTINFIO AMERICAN,

Any pa t {ssued since November 27, 1867, ot which
time the Patent Office commenced printing the draw-
ings and specifications, may be bad by remitting to
his office §1.

4 A copy of the claims of unnnum {ssued since 15995
will be furnished for §1.

When ordering coples, please to mnlt for tho rame
as above, and state name of patenteo, title of fnven-
tion, and date of patent. *

A pamphlet, contalning fuil directions for obtaining
United States patents et free. A handsomely bonud
Reforence Book, gilt edges, contains 140 pages and
many engmvings and tables important to every pat-

enteo and mechanic, and lsa ful hand book of refer-
ence for everybody. Price 25 cents, mailed free,
Address & C0.,

Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York,
mu.vcn OF¥ICE~—Corner of F and TA Stresls,

. G

ims “ Sefentific Amenican™ is with
ENEU JOHNSON & m '8 m'm ..EE:.?:
bard Ste., Philsdelphis, and 50 Gold St,, New York,




