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CHASING SCREW THREADS.

The operation here illustrated is that of chasing, or, in
other words, cutting threads or screws, in the lathe, by hand,
which is the most delicate operation performed in a hand
lathe, and requires skill of the very nicest kind. In the
early days of steam engineering, when screw-cutting lathes
were unknown, good hands at chasing were eagerly sought.
At that time, many large engineering firms in England used
threads of a particular depth and angle, unlike those used
by others, to the end that the machinery manufactured by
each firm could not be sent elsewhere for repairs Among
these private threads,
the ‘“Maudsley” and
the ‘“Sharp” threads
attained most promi-
nence. They were
deeper than those now
in use, and have been
superseded by the
Whitworth or stand-
ard thread of to-day.

Thomas Maudsley,
the founder of the ce-
lebrated engineering
firm now known as
Maudsley, Sons, and
Field, had, as far back
as 1830, a remarkably
efficient screw room,
as it was then termed,
conducted under the
supervision of Mr.
Sheriff, who was pro-
bhably the most expert
chasing hand of his
time. In Maudsley’s
private model room,
screw cutting by hand
was then carried to a
high degree of perfec-
tion. Among the emi-
nent men who served
their apprenticeship
in this room were Sir
Joseph  Whitworth,
James Nasmyth, and
(teorge and John Ren-
nie. Among its pro-
ductions was a model
of the (at that time)
monster (160 horse)
marine engine built
for the English man
of war Dee. This
model, which was dis-
played at the London
Exhibition of 1851,
had many hand-cut
threads in it with a
pitch of 100 to the
inch, their fit being so
perfect as to enable
them to sustain very
severe strains. The teeth of such a chaser are so fine that,
to the ordinary machinist’s eye, it would be taken for a scra-
per, nor would the error be perceived until the tool was ap-
plied to the work.

The first operation in chasing an outside or male thread is
to start the thread, that is, to cut on the work a shallow spi-
ral groove; this is accomplished by running the lathe at a
fast speed, and passing the point of a graver or V tool, un-
der a moderate pressure, along the end of the work, the
heel of the tool being pressed firmly against the rest, which
should be placed as close to the work as possible. This part
of the operation requires a great deal of practice, to enable
the operator to strike the thread at the correct pitch and
true at the first attempt. Beginners will find it an excellent
plan to leave about three eighths of aninch in length, of
the end of the work to be chased, a sixteenth of an inch
larger in diameter than the required finished size, so that, if
the first few attempts to strike the correct pitch fail, the
marks may be turned out without reducing the work below
the required diameter. When a correct pitch is struck, the
chasermay be applied, as shown in our engraving, and, while
pressed lightly against the work, moved along the rest
as nearly at the proper speed as can be judged, and the teeth
will find the groove and travel along it. The chaser should
be held so that its hind teeth press the hardest against the
work, which will keep them in the starting groove, and act
as a guide, whilethe front teeth extend the groove, carrying
the thread forward to the requisite length. It is highly im-
portant to keep the rest free from the burrs made by the

heel of the graver or other tool; otherwise the edge of the
chaser will strike against them, and, being retarded in its
course, will cause the thread to become ‘‘drunken.” The
leading bottom edge of the chaser should also be rounded
off to enable it to glide over such obstructions on the face of
the rest. If the metal upon which a thread is to be chased
have seams in it, the starting grooveshould be cut as deep as
possible, so as to keep the thread true. The front tooth

should come even with the edge of the chaser, so that it
will be a full tooth, and the tops of the teeth should stand
at an acute rather than at a right angle to the left hand side
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of the (right hand) chaser, to the end that, when its teeth
are parallel with the length of the work, the body of the
chaser will lean to the right, and therefore stand well clear
of the lathe dog or driver.

The following rules apply to outside or male chasers: For
wrought iron or steel, the teeth should be hollow in their
length, and should have top rake. For cast iron, the top
face of the teeth should be level, or they will cut too freely
and rip the threads. For brass, the teeth should be ground
at an angle of which the points of the teeth are the lowest.
The cutting edge of the chaser should be above the horizon-
tal center of the work; and the body of the chaser should be
leld as nearly horizontal as will permit the teeth to cut, oth-
erwise the positive or negative rake of the teeth will cause
them to cut a thread deeper than themselves.

At the termination of the thread, it is necessary to cut a
recess as deep as the thread, in order to give the chaser
clearance, and prevent it from ripping into the shoulder,
which would form the termination of the thread in the ab-
sence of a recess. It isa very common practice to cut this
groove or recess with a V tool or graver point, instead of
with a round nosed tool, thus producing a recess having a
conical instead of a curved outline: the result being to very
sertously impair the strength of the bolt, and cause it, under
severe strains, to fracture across the section of the bottom of
the groove.

In a series of experiments made a few yecars ago, by the
English government, upon targets representing ship’s armor,

the bolts were found to be unable to withstand the shock
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caused by the cannon shot striking the target; and it Leing
observed that the fracture nearly always occurred across the
section above referred to, the clearance grooves were made
with a hollow curve, which obviated the defect. In this con-
nection we may also remark that threads whose tops and
bottoms are rounded are much stronger than are those whose
angles terminate in a point or angular corner (a fact also de-
monstrated on the trial above referred to); hence those cut
by hand are, in this respect, superior to those cut by the
lathe.

Inside or female threads, that is to say, threads cut in the

bore of anything, are
cut by hand with an
inside chaser, which
cannot, under any cir-
cumstance, have rake
upon the top face of
the teeth, as thelatter
necessarily cut at a
distance from the
lathe rest; and were
they made to cut free-
1y, they would rip in,
and more power would
be required to hold
them than can be sus-
tained by the handsof
the operator. It is a
good plan to bore a
small hole in the top
of the lathe rest, into
which a small pin may
be placed to act as
a fulcrum, against
which the back of the
chaser can be pressed
to force the teeth into
the cut. Inside or fe

male threads are start-
ed by pressing the
chaser teeth lightly
against the bore of the
work, and moving it
forward at the same
time, the thread being
started (if a right
hand one) at the outer
end of the bore, which
is rounded slightly off
so that the chaser
shall not catch. Much
experience is required
to enable the operator
to judge the exact
speed of chaser move-
ment required for any
particular pitch of
thread.

Beginners should al-
ways stop the lathe
and examine an inside
thread as soon as it is
struck, for it is an
easy matter to cut a double female thread in consequence
of moving the chaser too fast, nor will the error he discov-
ered until the thread is finished and the male thread applied,
which will not, in that case, enter.

Double threads are those in which the distance from one
thread to another is one half only of the actual pitch of the
thread. Their nature may be more clearly understood by
supposing a thread of five to the inch to be started by a tool
in a screw-cutting lathe, and then supposing the tool point
to be moved laterally so as to cut another groove, to the
same depth, in the center of the spaces between the thread
first cut. If a chaser having ten teeth to the inch be then
employed to finish the thread, we shall have a double thread
possessing all the elements of distance from one thread to
another, depth, angle, and strength of a thread of ten to the
inch, although the pitch will actually be that of five to the
inch.

Double male threads, to be cut by hand, can be most
easily started by the chaser, moving it twice as fast as would
be required for a single thread, rounding off the corner of
the bolt end and taking care to cut principally with the hin-
dermost teeth. .

Taps and all other work requiring great accuracy in the
depth and angle of the thread should Dbe finished by a
chaser, the work (if of wrought iron or steel) being freely
supplied with oil until the finishing cuts are taken, when
soapy water should be substituted, which will cause the
chaser to cut clean and smooth, and give neatness and finish
to the threads of the tap.
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REPORT OF THE COMMISSIONER OF PATENTS.

The annual report for the year 1874, which has recently
been published, presents a very satisfactory statement of
the transactions of the Office during that time, and of its
present condition. There have been 13,599 patents issued,
which exceeds the nummber for any other yecar except that of
1869. Therc have been some extraordinary expenditures,
but the revenues have been sufficient to meet all these, leav-
ing a balance of $58,989.76.

The Official Gazette, which among other things has super-
seded the annual Patent Office reports, has the advantage
over its predecessor of furnishing from weck to week a brief
description of the patents which have been issued during
the week then ¢nded, setting forth at least the titles, claims,
and drawings of such patents,instead of delaying till the end
of the year,and several months,and sometimes a year or two,
longer, before such information used to be communicated to
the public. A charge of six dollars a year must,however, be
met by those who would avail themselves of this information
instead of receiving it gratuitously, as was formerly done
through the annual reports.

A very great improvement has recently been introduced by
placing the illustrations in each case in immediate proximity
with the respective descriptions and claims. This was done in
1833, but for some reason was afterwards discontinued and a
different rule substituted. It is much superior in point of
convenience.

We are promised a general index of all the patents issued
from 1790 to 1873 inclusive. This index is to consist of two
sets of three volumes each: theone of these sets containing
an alphabetical list of the names of all the patentees, and
the other an index of the subject matter of all the patents
that have been issued. These will be of great service. The
aggregate cost of both sets,being forty doHars, will,however,
probably prevent their being widely disseminated except in
sowe of our principal libraries.

The Commissioner suggests the propriety of making the
Official Gazette to a considerable extent a business paper by
rendering it a medium for advertising. If theve are no
political objections to such a course, we see none other of
sufficient importance to prevent its being adopted. The pre-

cedent of thus rendering one of the bureaus of the Interior '

century, or, more precisely, April 16, 1893.

Department not only a publishing house, but also a compe-
titor for advertising patronage, will probably not be long
continued without exciting formidable objections to the pro-
posed practice.

In the necessity of a thorough and systematic revision of
the patent law, as set forth in the report, we heartily concur,
and trust that such a measure will not long escape the at-
tention of Congress. The present law is full of incongrui-
ties and imperfections, which loudly call for the hand of
thorough reformation. It is in many important respects far
more objectionable than the law which it superseded.

But with regard to the Commissioner’s idea of providing
for an appeal in cases of the allowance of a patent as well as
inthose of rejections, we see a very grave objection. How
would such an arrangement be successfully conducted ? The
same rule should be made applicable to all cases. Every
patent that is allowed by an examiner should be brought be-
fore another tribunal for revision. A double examination
would thus become necessary in all cases. If the examiners
are fit for their positions this is superfluous; and if they are
not it would be pernicious, The wrongful granting of a
patent is less harmful than the wrongful refusing of one. If
it be said that the examiners who review the first decisions
should be men of more ability and exp>rience than they who
make those decisions, then we gay,discontinue the latter and
let the better examiners decide in the first instance.

Practically the present arrangement is in substance the
same as the Commissioner proposes in all doubtful cases.
The first examinations are usually made by the assistant ex-
aminers. If there is any doubt as to the patentability of the
subject matter of the application, a rejection is usually the
result. A second examination is then called for, which
brings the matter before the principal examiner. If the
Commissioner, will establish the rule that no patent shall be
allowed to issue until the matter is presented to the principal
examiner for his approval, he will have what he desires,and
without any additional complication or expense. No Patent
willin that case issue without a review of the decision of the
Officer who makes the first examination, whether the patent
be allowed or rejected.

The importance of rendering a patent unimpeachable was
long since brought to the attention of Congress by a former
Commissioner ags will he seen by reference to the Patent
Office report for the year 1855. Whether any such plan is
practicable, without entailing more injury than benefit, isa
matter of no little doubt, but one which is well worthy of
serious consideration by the law-making power.

As to the wisdom or efficacy of the competitive ex
amination of candidates for appointment or promotion,
we have very grave doubts. A man of superficial abili-
ties will generally, on such an examination, far outshine
another of far more sterling and useful qualities. A
fresh graduate from a college, with ne experience and per-
haps but little common sense,would often,on such an exami-
nation, surpass the most experienced and useful examiner to
be found in the Office. Nothing buta thorough trial, or the
exercise of a very sound discretion on the part of the ap-
pointing power, will lead to a wise conclusion in such cases.
We do not think that such a conclusion can generally he
reached through a competitive examination.

PROGRESS AND PROSPECTS OF SOLAR CHEMISTRY.

Several important circumstances unite to give unusual in-
terest to the solar eclipse to occur in April next. The pro-
gress of solar chemistry has brought investigators face to
face with problems of universal reach and significance, for
the solution of which the four minutes of obscuration will
be more valuable than as many years of laboratory work.
A new instrument, the siderostat, destined, it is thought, to
effect a great revolution in astronomical observation, will
immensely increase the efficiency of spectrum photography;
and the conditions under which the eclipse will be visible
promise better opportunities for the observation of totality
than can be enjoyed again before the close of the current
In notone of the
four total eclipses which occur in the meantime—1878, 1882,
1886, 1887—or in that of 1900, will the duration of totality be
so great, or the central line of the eclipse present stations so
favorable for observation. A glance at the grander results
accomplished during recent eclipses—following chiefly an
claborate review of the work in a late issue of the London
Times—may help to make clear the grounds on which the ex-
pectations of the present are based.

Between the eclipse of 1860—during which photography
decided the long vexed question of the origin and place of
the strange red prominences seen round the dark body of the
moon at the moment that the sun’s disk is covered—and the
eclipse of 1868, the spectroscope had revealed the approxi-
mate composition of the sun’s atmosphere, taken as a whole.
The great point to be determined in 1868 was not simply the
place and shape of the prominences, but their material. The
result is well known, namely, that they consisted of glowing
gas, or a mixture of such gases, shot to immense hights
through the solar atmosphere.

Almost simultaneously with this discovery, it was found
that the prominences could be studied spectroscopically in-
dependently of eclipses; and observers were not long in find-
ing out that,outside the bright round face of the sun,was an
envelope of glowing hydrogen—the chromosphere—into
which magnesium and sodium, and, more rarely, iron and
other heavy metals, were injected from below, in the form
of a vapor. It was further ascertained that the gases and
vapors were not all mixed up together, but that the lightest,
such as hydrogen, magnesium, and sodium, were generally
at top;and that, as the others were shot up from time to
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time, some more frequently than others, the heavier were,
as a rule, located lower down in the solar atmosphere than
the other.

During the eclipse of 1869, the results of previous obser-
vations were confirmed ; the halo of light outside the promi-
nence envelope was photographed, and it was established
that an unknown gaseous element extended beyond the hy-
drogen, hitherto accounted the lightest form of matter. The
green line, by which this substance is distinguished, has not
as yet been identified with that of any terrestrial element.

Great preparations were made for the observation of the
great eclipse, 1870; but the weather was bad, and,though re-
sults of considerable value were obtained, nothing strikingly
important was decided. Better fortune awaited the observ-
ers of the eclipse of 1871. The corona was photographed,
under nearly the same instrumental conditions, from three
different places, and the similarity of the pictures proved,be-
yond alldoubt, that part of the corona was a solar append-
age. Evidence was obtained, making it extremely probable
that the light of the outer parts of the true solar corona—the
coronal atmosphere, as Janssen proposed to call it—was
stronger in the violet and ultra violet parts of the spectrum
than elsewhere. And it was further established that, for
some distance above the hydrogen envelope, as seen without
an eclipse, less bright hydrogen existed. The inference was
that the chromosphere—or lower atmosphere of the sun—
consisted of brighter hydrogen and other vapors.

Since 1871 the spectroscopic study of the chromosphere
has been carried on vigorously under the clear sky of Italy,
and the clearer sky of our mountain observatory in the Far
West., Throrngh this thin atmosphere, 9,000 feet above the
gea, Professor Young has been able to study a much more
complicated chromosphere than appears to observers lower
down. Among other things, he has found that, along with
magnesium, there frequently appears the vapor of the metal
calcium, the principal characteristic lines of which can be
seen only under the most perfect atmospheric conditions. In
the meantime, extensive laboratory researches have been un-
dertaken for the elucidation of the phenomena observed in
the chromosphere. It has been proved that, in the case of
any one metal present in the sun, the metal behaves exactly
the same in the sun’s atmosphere as it does when driveninto
vapor by the passage of the electric current between the car-
bon poles of an electric lamp, thus making it possible to in-
terpret many appearances in the chromosphere, which would
otherwise be inexplicable: as for instance, the almost com-
plete spectra of hydrogen,the metals of the alkalies and alka-
line earths, and the metals of the iron class, while such met-
als as zinc and lead show only a few lines. The metals of
the tungsten, antimony, silver, and gold classes show no
traces of existence in the sun's atmosphere; nor do the met-
aloids, such as oxygen, carbon, nitrogen, sulphur, and the
like, which make up more than half of the parts of our plan
et, so far as known. It would appear, however, that the
presence of the latter may be inferred. In fact, it has been
claimed that we have, in the solar system, exactly such a
record as we should expect if this large class of bodies ex-
isted in a comparatively cool part of the atmosphere, at a
hight above the hotter lower strata. It is also claimed that
granting this, it is possible to explain the various classes of
stars by supposing that, ag a star grows older and colder,the
metaloids are enabled to exist lower down in the atmos-
phere, and thus to change the character of the spectra of
stars bright and hot into that associated with those which are
dim and possibly colder; until at last the metaloidal rain, so
to speak, falling on the metals below, gives the material of a
future crust.

Associated with these chemical questions are physical
questions of the greatest interest, the solution of which will
help to make clear the development of ourUniverse from neb-
ulie to suns and worlds. How far the coming eclipse will
further the inquiry remains to be seen. It is confidently ex-
pected that the result to be accomplished will be the ‘“fruit
and crown” of the work begun in 1860, and carried on with
so much zeal by all civilized governments since that time.

The course of the central line of this eclipse is mainly a
sea track, yet, inits passage from the Nicobar islands, in the
Bay of Bengal, to Siam, it crosses several points that will af-
ford good stations for observation. At Kaikul, in the island
of ("famorta, totality will continue four minutes twenty-seven
seconds. On Bentinck Island, the maximum duration of to-
tality will be four minutes seventeen seconds ; at Mergui,four
minutes six seconds; at Tenasserim, three minutes fifty-seven
seconds; near Bangkok, Siam, to which point astronomers
have been invited by the King, the total eclipse will lagt three
minutes fifty-four seconds.

AN IMMENSE TELEGRAPHING ESTABLISHMENT.

The Western Union Telegraph Company moved into
their new building, at the corner of Broadway and Dey
street, in this city, on the first of February. Moving a large
business of any kind from one place to another is usually a
troublesome atfair, but the peculiarities connected with this
business rendered the moving a matter of more than ordi-
nary complication. A merchant can send the fixtures and
goods to the new store, and only loses the time required for
rearranging them. The telegraph company, however, must
continue sending messages from one building as long as it
is occupied, and on moving to new quarters must find every-
thing ready for carrying on the work. The wires cannot he
shifted from the old huilding to the new, but a new set must
be provided, and a considerable number of new instruments
must bein position before any of the old ones can be taken
down. So we find that the most of the apparatus and arrange
ments in the new quarters of the company are also new. We

madean examination of thebuilding,a few days after its occu
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pation, and found so much to please and interest us that we
propose to give a short description of itto our readers.

The messages are received and delivered in the basement,
and the operating room is in the seventh story. When a
message is delivered to a receiving clerk, he puts it into a
pasteboard cylinder, drops the latter into a pipe, the upper
part of which is connected with an exhaust blower, and the
message is sent to the operating room without much loss of
time. When an operator in the room above receives a dis-
patch from abroad, he writes it out and delivers it to a clerk
to copy. Itisthen put into an envelope and addressed, and
dropped through a tube to the basement, where it is given
to a boy for delivery to the person for whom it is intended.
These arrangements seem to work very satisfactorily, and
interested us exceedingly. 'The operating room, however,
excited our greatest admiration, and it seems to have been
designed to please the eye as well as for the efficient per-
formance of the work. Nearly 400 wires are brought into
this room and connected with the instruments, which are
generally operated by sound ; though there are a few printing
instruments, in addition to those of the Gold and Stock Tele-
graph Company. The batteries are on the sixth story, occu-
pying the greater part of this floor, and give the visitor,who
knews the effects that can be produced with even a few cells,
a very vivid idea of the company’s business. Any one who
gets up to this hight in the building should continue his
ascent until he stands on theroof surmounting the clock
tower, for the sake of the magnificent view. Standing in
this position, the beholder seems to be almost on a level with
the spire of Trinity church, and the city and its environs
present somewhat the appearance of an enormous map.

On retracing his steps, the visitor will do well to take a
trip in the water balance elevator, and notice how smoothly
and quickly it works. The principle by which the car is
moved is exceedingly simple. It is balanced over a large
pulley by an iron bucket which is connected to it by a rope.
If water be admitted in the bucket,it descends and raises the
elevator car; if the water islet out, the car descends, and
can be held at any point of its path, by the application of a
friction clutch. In this brief sketch,we have merely glanced
at’the prominent features peculiar to the building, which, in
design and construction, will bear comparison with the many
other elegant structures in New York, and is an ornament to
that part of the city in which it is located.

A NEW STYLE OF BOOK-MAKING NEEDED.

There are few books which have more than a temporary
life or a temporary value. Like the daily newspaper, nine
bLooks out of every ten, perhaps ninety-nine in the hundred,
serve a present purpose, are read and thrown aside. This¢
leaving out of the account the great mass of books which
have no purpose and are never read. Even of standard
books in science or literature, new editions are constantly
superseding the old , and though the work itself be immortal,
the individual copies have but a brief existence. Today the
the book stores are full of the ¢‘latest edition;” tomorrow
vou will find a copy only in out-of-the-way places, or on the
shelves of second-hand dealers. In ashort time the fireplace
or the paper mill have made an end of all but the struggling
copies in unused libraries. Not one copy in a million is worn
out by use, yet most books are printed and bound as though
they were to be used for ever.

The direct consequence is that a man who has to read,say
a hundred books a year—and he willhave to d» something
like that to keep up with the drift of thought in its various
departments—such a man will have to pay for a hundred
bindings which he does not want, a hundred packets of thick
paper which he has no use for,and anuncertain but certainly
large bill of charges for carriage, handling, and: the like,
which might for the most part be avoided. A secondary con-
sequence is that few men can afford to buy many books, and
those who do buy have to stand the excessive cost of small
editions.

It is no doubt more satisfactory to the booksellers to handle
a few books at a large price than a multitude of cheap ones,
the profit being the same, and naturally they favor that
method of publishing. Nevertheless we believe that the
ruccessful book maker of the future will print for themillion
as well as for the few,and be the gainer by it. We believe,
too, that any responsible firm which should enter at once
upon the work of printing good books, especially scientific
books, so that they could be sold for a quarter the price now
asked for nooks of the kind, would achieve a splendid suc-
cers.  But they would have to print editions of a hundred
thousand.

'The book publisher prints an edition of a thousand copies,
say of Helmholtz’s ‘‘Essays,” charges two dollars or two and a
half a copy, and loses money. The magazine publisher puts
into a pamphlet a greater amount of matter at an immensely
greater cost, taking illustrations and all into account, prints
fifty or seventy-five thousand copies, and makes s profit,sell
ing them at one tenth the price of the book. Printed on
thin yet clean white paper, on type the size of that of this
page, the book could be sold in like quantity, unbound, for
the price of the magazine, and at a greater profit, the first
cost being so much less.

We have taken an extreme case, a book not calculated to
be very popular, believing that the market for even such
books might be indefinitely increased were they offered
cheap enough. A work like Draper’s ‘“ Conflict of Religion
and Science” would outsell any magazine at the same
price.

Of course an enterprise of this sort would haveto be con
ducted with great discretion—as every new venture must—
and possibly with a preliminary outlay like that involved
in starting a successful magazine. The first issue might

not pay at once, nor the second, nor the third. It would
take time to convince the public of the real existence
of the enterprise, and to prove itself worthy of confidence;
this done, its success would be morally certain.

The comparative failure of several excellent series of
nominally cheap scientific publications is no ground for
doubting the success of a more liberal scheme such as we
have suggested. The little pamphlets in question have
really been very dear. Containing not « tenth as much mat-
ter as a Harper’s or Scribner’s Magazine—chiefly reprint
matter at that—their price has been twenty-five cents.
Printed on heavy toned paper and pre.uly covered,they were
undoubtedly worth twenty-five cer.ts as things go: but the
mass of readers have no money to spare for such luxuries.
At ten cents a copy, the pamphlets would find thousands of
buyers where they now find a hundred.

Said a prominent publisher to the writer not long ago:
‘‘ The book business has seen its best days. Men donot read
books any longer, they read the papers and magazines.” In
view of this change of habit in the reading world,the proper
thing for the book makers to do is to change theirhabits ac-
cordingly. To a limited extent, high-priced, handsomely
bound books will always be called for, but not by the multi-
tude. 'T'oreach the masses, the book makers will have to
meet the publishers of periodicals on their own grounds,and
give an equal amount of matter for the same price, and give
it when it is wanted.

To the objection that newspapers and magazines have
their advertising pages to help them, it nzed only be said
that a book in pamphlet form will carry advertisements just
as well as a magazine; and with as large a circulation as-
sured,the advertising pages would be just as valuable.

WHAT ARE BACTERIA ?

"Truly a question of Life and Death! In their microscopic
field of existence, the great battie of biology, the problem of
i life’s beginning, must be decided. So, too, one of the great-
i est problems of pathogenesis hinges on their origin and ef-
| fects. Are they or are they not the cause of endemic and so-
called “ specific” contagious diseases?—a class of diseases
which have been aptly described as distinguishing one country
from another, one year from another; which have formed
| epochs in history, and, as Niebuhr has shown, have in‘iu-
! enced not only the fall of cities such as Athens and Florence,
I but of empires; which decimate armies and disable Heets;
take the lives of criminals which justice has not condei.;nd -
redouble the dangers of crowded hospitals; infest the Labi
tations of the poor, and strike the artizan in his strength
down from comfort to helpless poverty; carry away the in-
fant from the mother’s breast, the old man at the,end of life,
and fall with excessive fatality on strong men in their prime
and vigor.

What are bacteria?

Four answers have been given to this question. Ehren.
berg’s, that they are animal organisms of the lowest grade
having an individuality of their own; Hallier's, that they
are of the nature of spores, produced from and destined
to develope into some of the simpler microscopic fungit
Cohn’s, that they represent the free-swiming stage in the
existence of certain alg @ ; Bastian’s, that they are the first
and most common developmental phase of newly evolved
living matter, capable, either singly or in combination, of
developing into many different kinds of living things.

Ehrenberg’s view is quite obsolete. Theyare not animals,
nor are all agreed that they are vegetables. For these and
other doubtful organisms of the lowest rank, Haeckel has
proposed a new kingdom- -the protista, intermediates between
and connecting the animal and vegetable kingdoms, and from
the modification of which both animals and plants have been
derived. Barring the last clause, the proposition bids fair to
be generally adopted, as it relegates to a sort of no-man’s
land a group of organismsin which animal and vegetable
characteristics are so united that they cannot be classed with
either animals or vegetables.

Allthat is positively known of the origin of these organ-
isms is that they speedily make their appearaunce in all in-
fusions of organic substances exposed to light and air, and
under other conditions not so clearly understood. The small-
est—usually globular—specks, ranging between a one-hun-
dred-thousandth and a one-twenty-thousandth of an inch in
diameter, have been variously denominated monads, microzy-
mes, and plastide particles. Accordingto Bastian,who adopts
the last name, they are merely temporary and initial forms of
many organizations which may afterward present distinct
characteristics of their own ; though some of them, through
default of necessary conditions, may never actually develope
into higher modes of being. From those which do continue
their development, he holds, bacteria and other forms, which
others have thought specific, are produced by a direct pro-
cess of growth and development. In size and character, these
bacteria and others differ according to the degree of putres-
cibility of the solution in which they appear, the amount of
heat to which it has been exposed, and other modifying con-
ditions. From this point of view, a rigid specific classifica-
tion is uncalled-for and impossible. :

According to Hallier’s view, the smallest living specks of
living matter—he calls them micrococci—are minute par-
i ticles of plasma or naked matter produced by the repeated
1 subdivision of the nuclei of fungus spores, or by the break-
ing-up of the protoplasmic contents of the larger reproduc-
tive cells of certain fungi. VWhen introduced into a fluid ca
pable of undergoing alcoholic fermentation, these micro-
! cocci, he says, develop into cryptococci, bodies resembling
ordinary yeast cells; in an acid fluid, or one which becomes
acid through fermentation, the micrococci assume the elon-
gated forms commonly called bacteria, but which he names
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anthrococci. The first and the last named multiply by fis-
sion, while the cryptococci increase by a process of budding.
By an elongated growth, the anthrococci are described as de-
veloping into distinct fungi of the oidium type.

Thus, determined by the nature of the fluid in which they
grow, micrococci are said to develope either at once into
torule cells from which a perfect fungus may result, orinto
bacteria, which develop into segmented filaments and thence
into distinct fungi of a different type The various fungi so
developed are supposed by Hallier to be capable of reproduc-
ing micrococci,as already described,and so completing the cir-
cle of life: an hypothesis which seems to have no other foun-
dation than a desire to escape the necessity of admitting the
origin of micrococci de novo.

Cohn classifies more extensively. By his latest scheme
bacteria are divided into four groups and six genera, as fol-
lows:

1. Spharo-bacteria .. ...

II. Micro-bacteria

III. Desmo-bacteria.

......Genus 1 Micrococcus
““ 2 Bacterium

3 Bacillus

4 Vibrio

5 Spirillum

6 Spirocheta

The first group appears to correspond with the micrococci
of Hallier and the plastide particles of Bastian. They are
exceedingly minute darkish or colored granules, frequently
presenting the appearance of beaded chains. The whole
group is divided by Cohn into three sections—the chromo-
gens, the micrococci of pigmentation ; the zymogens,those of
ferment ; and the pathogens, those of contagion. The chro-
mogens have been the means of producing miracles, by caus-
ing bread to exude blood under ‘¢ supernatural” circumstan-
ces, as in the instances described by Rivolta. Among the
pathogen micrococci are m. vaccine, observed by Chauveau
and Sanderson in vaccine lymph ; the m. diptiericus, to which
diphtheria is attributed, and m. septicus, found in the milary
eruptions of typhus, pyzmia, and some other diseases. Le-
bert mentions also small pox, septiceemia, mycosis intesti-
nalis, and puerperal infectious diseases, as characterized by
the presence of members of this group.

The true bacteria Cohn divides into two species, b. termo
and b. finevle. The first are the ¢“dumb bell ¥ bacteria, so
called from their shape. Their length is about one nine-
thousandth to one twelve-thousandth of an inch, and they
move with a slowly vacillating motion. These Cohn regards
as essentially the ferment of putrefaction, and is doubtful
whether putrefactive changes can take place without them.
b. lineolce are rod-shaped and somewhat larger. They move
with a somewhat stronger and more rapid to-and-fro motion.
Lebert says they are constantly present inmalignant pustule,
They are regarded as essentially the ferment of sour milk.

The desmo-bacteria, or linked rods, as their name implies,
are divided into two genera—Dbacillus, with transversely
lined filaments, and vibrio, with filaments cylindrical and
curved. The first Cohn divides- into three species: (1.) B.
subtiles, a slender, supple thread found in stale boiled milk ;
length one five-hundredth of an inch. It has a pausing mo-
tion, like that of a fish forcing its way through reeds. (2.) B.
ardhracis, an immovable, oblong, highly refractive body
found in the blood of animals having carbuncle; length one
ten-thousandth to one two-hundredth of aninch. It is occa-
sionally found in chains of two or three links, and is re-
markable for being unaffected by water, alcohol, ether, ace-
tic, nitrie,or phosphoric acid, soda, potassa,or ammonia. Sul.
phuric acid readily destroysit. (3.) B.ulna, which is dis-
tinguished from (1) by the greater thickness of its filaments
and by its rigidity ; length one six-hundred-and-fiftieth of an
inch. It is found in the stale infusion of boiled egg. The
vibrios are distinguished from the bacilli by their rotary
motion. V. rugula, a curved, flexible thread one twenty-
five-hundredth to one twelve-hundredth of an inch long, is
found in the evacuations of cholera, diarrheea, etc. Its rota-
tion is slow. V. serpens is distinguished by the greater num-
ber and regularity of its curves, by the rigidity of its fila-
ment, and its more rapid motion; length about one two-
thousandth of an inch.

The last group embraces the corkscrew bhacteria. The
three species of spirilla are distinguixhed chiefly by their
relative size, the great regularity and closeness of their
curves, and their uniform corkscrew motion. Lebert associ-
ates spiral bacteria with relapsing fever.

Whether bacteria are really responsible for the various
maladies attributed to them is a question which involves too
many considerations to be discussed in this connection.
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The Diamond Drill in Dentistry.

At a recent meeting of the First Judicial District Dental So-
ciety, W. G. A. Bonwill recommended the diamond drill for
the permanent separation of the incisors. The shapeis pyr-
amidal. It makes about five thousand revolutions per min-
ute, and, in consequence of its extreme rapidity, causes not
the least pain, even when cutting upon the most delicate en-
amel. Working so rapidly and perfectly, it will cut through
or over the surface of the poorest fillings, without disturbing
them in the least.

What Twe Dollars Did.

W. J. Banderson, of Syracuse, says that a two-line adver-
tisement, which he put in the SCIENTiFIC AMERICAN a few
weeks ago,brought him replies from all parts of the country,
repaying him a hundredfold.

e
L 4

THE imperfections of the diamond,and in fact of all gems,
are made visibleby putting them into oil of cassia, when the

slightest flaw will be seen.
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IMPROVED LADY’'S WORK TABLE.

The accompanying illustrations represent a new lady’s
work table, patented to Mr. ('. R. Snyder, December 1, 1874.
The lid of the table, as shown in Fig. 1, is readily converti-
ble into a lap board by the side arms turning on a pivot,
and resting, when down, on pins in the table legs. Thelegs
of the lap board serve as supports for the table lid when up,
and are then folded under, out of sight, as indicated in Fig.
2. If desired, thelap board can be detached from the table
and used independently, in which case the elongated side
arms become legs. The conformity of the table
to the shape of the lap board gives a beautiful
design for the former, and at the same time ad-
mits of a very convenient arrangement.

The recess in front is used for a double row
of spools, retained in place by brass standards.
The center piece forms a pincushion. This
recess may be tastefully ornamented. The di-
visions over the right hand drawer may be
used for writing utensils, those over the left
drawer for ‘“notions,” while the division be-
tween will hold a large quantity of cut and
basted work. These tables are manufactured by
the inventor, corner 2d avenue, South, and
14th street, Minneapolis, Minn. He may be
addressed for further particulars by parties
wishing to manufacture in other States.

—_———————
The English Engine Driver.

It is one of the most singular facts connected
with modern literature that the deep and stri-
king poetry of the rail and the locomotive has
never yet inspired any man of genius to sing
it forth to the world. Probably it is a conse-
quence of the classical training of modern
youth. Our poets get mad over the achievements
of Greeks and Romans, over the Isthmian and
other games, and seem absolutely blind to the
fact that the things which put them into ecsta-
cies are quite childish compared with the everyday marvels of
the age we live in. No doubt ¢ distance lends enchantment to
theview;” still the Greek charioteer who, standing on a very
rickety two-wheeler, whips his horsesalong in the Olympian
races is at best a prosaic figure when placed in contrast to
an engine driver on any of our great lines of railway. The
fire horse of our modern steam charioteer is infinitely more
majestic than the noblest stallion seen in old Greece, and the
speed at which he flies through the air is, compared with
the Isthmian games, as the eagle's flight is to the crawling
of the snail. Insimple truth there is scarcely anything done
by human beings that approaches, in daring, in true and ab-
solute heroism, to the hurling of an express train through
space at the rate of a mile a minute and more, a speed far
superior to the velocity of the hurricane.

The master of the locomotive, though perhaps not willing
himself to be a hero of romance, is, for all that, a very real,
if quiet and unassuming, hero. There is something most
manly, firm, and of the true heroic about all engine drivers,
more especially those who have seen many years of service,
and are trusted with fast and express passenger trains travel-
ing long distances. Fingine drivers of the latter class are
seldom under forty years of age; and being picked men, fully
conscious of the immense responsibility of their position, and
accustomed to look with clear eye and unflinching nerve
upon danger and death, daily braving the elements in the
simple execution of their duty, they are, as a rule, singularly
calm and self-possessed.

The pay of the highest class driver, a senior in all re-
spects, is from $1.75 to $1.87 per day; $1.87 is the maxi-
mum on most of our smaller railways, notably those south
of the Thames; but the maximum is considerably snrpassed
in the pay given to the most trusted engine drivers on the
great lines running northward and westward from London,
and the trains of which are unsurpassed for speed and excel-
lence. The Great Western Company give the high pay of
$2.75 per day, besides a bonus of $50 per annum to a few
veterans in the service, drivers of expresses. The $2.75,
among others, is the ‘‘compensation” of the dauntless,
iron-sinewed charioteers who drive the ‘“ Flying Dutchman,”
fastest train in the world, from London to Bristol.

On most of our great lines of railway, the hours of duty
of the engine driver, like the hours of work of the guard,
vary from day to day. The driver generally follows a time

bill under the regulations of which every week day gives him )

a different train, with additional changes on Sundays, the
whole so arranged that he has alternately day and night du-
ties, and has besides about one half of the Sundays in the
year for days of rest. Experience, the guiding principle in

all railway management, has shown that this system is the
best that can be made,and it is certain that, as it works well,
so it gives thorough satisfaction to the drivers, more especi-
ally to those best able to form a judgment, the veterans of
the service.

Considering the extremely fatiguing nature of his duties,
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his exposure to the rain and wind and all the extremes of
heat and cold, and the wear and tear of mental anxiety he
has constantly to undergo, and which reaches a climax when
snow and fog, his great enemies, obstruct his outlook, the
work of the engine driver is truly astounding as to itsextent
and amount. The average distance traveled over by the
drivers of passenger trains on our smaller lines, as represen-
tative of which the South Eastern may be taken, is 800 miles
a week, or about 40,000 miles a year; but this average is far
surpassed by the drivers of the great express traing on the
lines north of the Thames. A careful calculation of the dis-
tances traveled by the GreatWestern driver, whose time bill
has been analyzed, shows that, in the course of one year,com-
mencing November 4, 1873, and ending November 3, 1874,
he hauled his trains, often at express speed, over 65,323
miles of ground, being an average of 1,256 miles per week,
It seems terrible work ; still the veteran here referred to, up-
wards of twenty-two years in the service of the Great West-
ern, testifies, with many others, to the fact that the exertions
gone through, great as they are, do not only not affect the
health of a strong man with good nerves, but fortify his
constitution, so as to harden it against ageand disease. Itis
certain that engine drivers, as a class, look extremely florid
and healthy, and mostly younger than they really are. No
doubt they get abundance of ozone into their lungs; and if
they will only stave off the enemy rheumatism by good flan-
nel armor and temperance—the latter universal among the
best drivers, not a few of whom are teetotalers—they have as
much chance of living to the agé of Methuselah as any of
the most favored classes of the community, including country
parsons. Besides,great as are the physical hardships which the
engine driver has to undergo, there is some compensation for
it, as for most things, in a corresponding feeling of elation,
which no habit can altogether destroy, from flying through
space with enormous swiftness. If Dr. Samuel Johnson held
it the greatest joy of human life to travel in a post coach with
four horses at the rate of twelve miles an hour, the man who
rides the Flying Dutchman must surely feel at times, if
not always, a joy of superhuman intensity by getting through
space five times as fast—at a greater rate of velocity, indeed,
than anything that ever moved on the face of the earth, ex-
cept a cannon ball. There are men of birth and education,
who, properly trained, act occasionally as engine drivers—a
well known instance of the kind exists onone of our south-
ern lines—and they confess that there is an excitement and
a charm, that nothing can excel, in theriding of a fire horse.
It may be said of the engine driver, as of no other mortal
man : ¢ He hath his way in the whirlwind and in the storm.”
—London Railway News.

A Large Magnet.

The Sheffield Scientific School, says a contemporary, has
just received a very important addition to its physical appa-
ratus, in an immense electromagnet, together with the ac-
cessories necessary for the study and illustration of magnetic
phenomena. This splendid apparatus has been presented to
the school by its ingenious and enterprising manufacturer,
William Wallace, of Ansonia, who for many years has made
a special study of electricity and magnetism, and for his own
use has constructed some of the largest and most efficient
pieces of apparatus ever employed in this department of
physics. This great magnet, for which the Sheffield school is
indebted to Mr. Wallace’s deep interest in its work of scien-
tific training, is only second in size, it is believed, to one other
in the country, which was also made by Mr. Wallace a few
years ago, and was purchased by the Stevens Institute of
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Technology. The Yale magnet weighs altogether nearly half
a tun, and is capable of lifting, it is said, twenty times that
weight, or over ten tuns, when in full action. The public, it
is presumed, will have an opportunity of seeing it in opera-
tion before long, as one of the lectures in the mechanics’
course, now going on at the school, is on the subject of mag-
netism.

Washing Out the Stomach.

Dr. Ewald, of Berlin, Prussia, is said to have been very
successful with the process some time since
devised by him for washing out the human
stomach. ¢ For this purpose, a piece of ordi-
nary india rubber tubing, such as is used for
gas lamps, and about six feet long, is em-
ployed ;one end is rounded, and two holes are
punched at a short distance from the end.
This tube is found to possess quite sufficient
rigidity to be passed without difficulty into the
stomach. To the outer end a funnel is fitted,
into whichis poured either water or a solution
of soda, etc., according to circumstances. If
the contents of the stomach are to be removed,
the outer end of the tube must be sunk to the
level of the pubes, or even lower; then the
patient must make a short but forcible con-
traction of the abdominal walls. By this
means the tube is filled to its highest point with
the fluid contents of the stomach, and becomes
a siphon, the liquid continuing to flow until
there is no more, or until the tube is stopped
up. This latter seldom occurs, if the tube be of
moderate caliber.”

This is certainly anovel treatment, but one
which we would not advise any of our readers
totry. We think that the running of an india
rubber tube down into the stomach, and pump-
ing water into it, is a ticklish operation.

—o >
IMPROVED SAD IRON.

A simple form of detachable handle is illustrated in the
annexed engraving, the object of the device being to econo-
mize space on the stove or range, and to obviate the use of
fixed handles and iron holders, thus offering advantages
both in point of economy and of convenience. The stand-
ards of the handle are jointed together, and at their widest
branching portion receive arod. One end of the latter is
threaded, and passes through a movable nut in the standard,
at A. The other extremity passesthrough a square aperture
in the opposite standard, and carries a pivoted cam, B. The
wooden handle is supported by the rod between the stand-
ards, as shown. Below the joints the standards terminate in
two vertical pieces, which are of proper sizeto fit into holes
bored close together near the center of the top of the flat
portion of the iron, and slightly inclined from each other
from the top downward. When the cam, B, is pushed down,
after said picces are inserted in the holes, it presses the
standards toward the handle so as to cause the parts to bind
in the holes, thus securing iron and handle firmly together.

Raising the cam, of course, releases the portions. A sec-
tional view of the iron, with handle in position, is given in
Fig. 2.

In order to adjust the handle it is removed from the iron,
and the nut, at A, inserted in the square hole, C. Thisholds
the nut as the handle is turned toregulate the binding press-
ure of the standards, and to adjust them for holes of vary
ing distances apart.

We are informed that this device obtained the highest pre-
mium at the recent Mechanics’ Fair in Boston. Patented
through the Scientific American Patent Agency, July 14,
1874. For further particulars regarding sale of shop rights
to manufacture on royalty, address the inventors, Messrs.
Rathbun & Shaw, 209 Union street, Worcester, Mass.
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A MACHINE HORSE.

The annexed illustrations are reduced facsimiles of the
drawings attached to the specification of a machine horse, re-
cently patented in England, and with reference to which
sundry paragraphs have appeared in many of our contem-
poraries on both sides of the Atlantic, and to which allusion
was recently made in these columns. The invention will
elicit a greater degree of interest for its oddity than for its
practicability ; in fact, we fail to perceive how the oscilla-
tion of a heavily weighted lever would be sufficient to de-
velop power enough to give the machine the tracsile force of
a horse. If the in-
ventor means that
this oscillation is to
be imparted by hand
(and we see nothing
to the contrary in
the specification, nor
anything mention
ing the use of a su-
perior force), then
we fear that he has
fallen into the too
comnion error of
supposing that ma-
chinery can generate
power. However,
the device is quite a
curiosity, and hence
wesubmit the draw-
ings, with the fol-
lowing brief descrip-
tion, to the investi-
gation of our read-
ers.

Fig. 1is asection-
al elevation. Fig.?2
is a plan view from
beneath. The shape
of the frame, A, is
that of an elongated
triangle, and the ma-
terials are cast iron
and wood. Kisone
of the two Dbalance
levers, each loaded
at the ends with two
iron balls which are filled with either mercury or lead. These
levers are pivoted and are attached to the sector, J, which
gears with the pinion, I, and this last engages with the rack,
H. The rack rests and slides to and fro on fixed pulleys, I,
and communicates with the connecting rod, H, giving the

same, as the balls oscillate to and fro, a reciprocating mo-
tion, and thus, by the medium of a crank, rotating the gear
wheel, B. The last meshes with the pinion, &', of the wheel,
G, and thus rotates the cog wheels, D and E. These cog
wheels are upon axles which are journaled in the frame, and
which, on either side of the wheels—these being arranged
in the center—carry a pair of legs. Cnnsequently the for-
ward axle, marked No. 3, actuates the fore legs, while the
rear axle, No. 4, actuates the hind ones. There are, how-
ever, two pair of legson each axle, each pair being in one,
and the axle passing through the center, and the pairs on the
same axle being set at right angles to each other. This will
be understood by reference tothe engraving, in which F F,

the iron steed—take pride in his speed, and glory in the force
with which he devours distance? How different is the feel-
ing of a man whois carried in a palanquin, or towed in a ca-
nal boat, from that of one who is whirled along in an express
train, with a telegraph caution ticking in front, and a way
train whistle screaming in the rear!

The railway has enforced habits of promptitude, illustrat-
ed the value of time, and shown the power of discipline. On
the disk of our railway dial, no shadow is allowed to linger.
Our time tables are as absolute as the laws of the Medesand

full lines, show one pair, and F F, dotted lines, the other.
Similarly at G @&, in
the rear axle. The

Persians; the locomotive has employed our legislatures to

lent should be subject to special state supervision; and they
submit that an officer should be empowered to require that
the best practicable means be taken not only to prevent the
poisoning of the air by the volatilization of the arsenic, but
also to hinder the access of the poison to running water.

The Art of Thinking and the Habit of Observation.

We have frequently directed the attention of parents and
instructors to the importance of teaching children to think,
and wenow quote, from the Philadelphia Ledger, some ap-

posite remarks on the subject.
“In very early life,
N the perceptive facul-
ties are the princi-
pal channels through
which we can reach
the mind.  Closely
connected with this
subject is the cultiva-

tion of the thinking

BRET’S MECHANICAL HORSE.
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devise new codes of laws for its government, and engaged
our judges in interpreting its rights and privileges. Into
every grade of modern society,the interest of the railway has
extended.

The multitude of engineers, mechanics, workmen, clerks,
and conductors who are kept employed in this service would
be difficult to estimate ; they constitute a large section of the
population, a standing army of industry; and what an enor-
mous supply of iron, timber, coal, oil, and other natural pro-
ducts therailway demands every year! Inthe manufacture
of its necessary supplies, how many new trades have sprung
up and are supported !

The property of our railways dominates the money market
of the country. The capital of our time has run so largely
into railways that every one who owns any surplus may he
said to have an interest in railway property. It would be
interesting to calculate the proportion of capital invested in
railroads,as compared with banking,manufactures,insurance,
or even agriculture.

powers. The twoare
indeed so intimately
blended that neither
can be effectually im-
proved without some
increased  develop-
ment of the other. In
learning to see and
hear with delicate ac-
curacy, we insensibly
q strengthen our pow-
ers of thought, and
accustom them to
work more effective-
ly. Still the opera-
tion of thinking de-
serves a far more sys-
tematic training than

it usually oDbtains.
“Vhen we are stri-
ving for success or
excellence in any spe-
cial pursuit, we think
to some purpose. Our
will concentrates our
thoughts to the point
in question, dismisses
summarily all irrelevant subjects, presents the matter in its
various bearings, with some degree of logical sequence, and
rarely allows the mind to drift away from it until some de-
finite result has been obtained. T'hereis a considerable por-
tion of every one's time in which nothing but thinking can
be done. There is time spent in cars, where even readingis
injurious; and there are times of waiting, resting, and en-
forced inaction, when the mind has undisturbed opportuni-
ty for effective operation. Then, too, there are many em-
ployments so mechanical as to claim no portion of themind’s
aid. VWhen we have learned to do anything ¢ without think-
ing about it,” the thoughts necessarily run in other channels.
Much manual labor is of this description. A distinguished
prisoner of war, of large mental resources, being allowed to
choose his employment while in confinement, selected one so
simple as to require neither skill nor thought, assigning as
a reason that, though his hands would be occupied by com-
pulsion, his mind at least would continue his own and remain
in freedom. We all have some of such work, and many
have much. Now, if
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we had learned to em-

disposition of the

legs is such that
two feet strike the

P

ploy this time in

clear and consecutive
thought—if our will

N
N/

ground at a time,
and these are diago-
nally opposite each
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could control our re-
flections, directing

other: for instance,
the left fore and
right hind foot, and
vice versd. Pivoted

them in definite chan-

nels, and aiming to
reach some well de-
fined conclusions—we

hoofs are provided

at the pedal extremi-

ties, which, it is

claimed, afford a clinging purchase. Guiding is accom-
plished by manipulating the lever, Q, which, by suitable in-
terposing gear wheels and chain bands, turns the steering
wheel, U. The rear wheel, T, sustains the main portion of
the weight of ihe machine.

M. Charles Bret, captain in the French army, is the inven-
tor, and he thinks that the machine, with the trotting feet
uncoupled, might advantageously be used as a driving en-
gine, an idea to which we must decline to agree, at least un-
til some one convinces us of the utter fallacy of all general-
ly accepted mechanical truths.

Railway Reflections,

Has not the railway affected, influenced, altered yea, di-
rected, the drift—the direction, of human thought? We are
all influenced by the circumstances that surround us. Who
is there that is independent of the material or the sozial phe-
nomena of his time? The mode, manner, and style of loco-
motion used by man influence his being, molding his char-
acter and affecting his habits of thought and action. The
fashion of our motor power controls our feelings, and affects
our emotions. To mount the horse is to partake of his na-
ture—to sympathize with his spirit, bound, curvet, or caper,
as his sportive mood may suggest. When we are seated in
he railway carriage do we not mentally snort in accord with

can hardly compute
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BRET'S MECHANICAL HORSE—PLAN VIEW.

" As the overflow of the Nile enriched the plains of Egypt,
so has the flood of railways over the land enhanced the value
of the soil. The locomotive has virtually irrigated barren
wastes, actually tempered the climate of inhospitable ve-
gions.

Probably no interest has been so largely promoted by the
railway as that of real estate. Every farm has felt its influ
ence. It has brought a market place to the farm of every
husbandman ; a customer to the workshop of every mechan-
ic. Families are reunited; friendships maintained; intercourse
established by the facility of railway travel. We eat, drink,
sleep, live on the railway.—The Railiway World

The Production of Arsenic in Copper Mines.

In 1873, 5,449 tuns of arsenic were produced in Eng-
land. More than a third of it came from the Devon Great
Consols mine. Sometimes 200 tuns a month are sold from
this mine, a quantity of white arsenic sufficient to destroy
the lives of more than 500,000,000 of human beings. The
Commissioners of Mines saw,stored in the warehouses of the
mine, ready packed for sale, a quantity of white arsenic
probably sufficient to destroy every living animal upon the
face of the earth. The Commissioners consider that,in the
case of mines in which arsenic is actually manufactured, it
is only reasonable that the menufacture of a poison go viru-
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how great an effect
would be produced
in strengthening our
mental powers, in maturing our judgment, in bringing us to
the knowledge and appreciation of truth, and thus of in-
creasing our solid happiness and our permanent value to the
community.

‘““The best exercise of every faculty is the chief road to
true enjoyment, and no one who has once tasted the plea-
sures of thinking to a purpose will ever willingly allow his
mind to dissipate in wandering thoughts and day dreams.
Neither is such discipline so difficult as some imagine. If
begun in early life, by awakening the childish interest in
what is seen and heard, alluring the mind to reflection
by question and answer, and accompanying the thoughts
to dwell for short periods, but intently, upon familiar sub-
jects, it will become pleasant exercise, and gradually grow
into the habitual tenor of the mind. What we truly
will to do is already half accomplished; and the watch thus
placed over the thoughts will, of itself, reduce to order and
regularity much that is now chaos and confusion. Itis by
no means necessary that the subjects thus mentally dis-
cussed should be remote or abstract. On the contrary, let
them be matters familiar to our minds and agreeable to our
tastes. Let the memory please us with pictures of the past,
and the imagination revel in beauty of scene or heroism of
deed. Let the business man revolve the scheme which he
longs to execute, and the philosopher meditate on the prig-
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ciples of life. But whatever be the subject, let the thoughts ‘ which came up on Monday last; and although no opposition

pursue it with a consistent progress that shall eventuate in
some real benefit to the mind.”

Similar in nature and importance is the bhabit of rapid '
and accurate observation, the great value of which was the:
subject of an address to the Dairymen’s Association, deliv-
ered by Hon, Horatio Seymour. In the course of his re-,
marks, he said: !

«It seems singular that some men pass through life with-,
out observing things which come before their eyes almost
daily. An intelligent farmer once told me that he would not ;
recognize any of the horses belonging to his neighbors, ex-
cepting those noticeable from some peculiarity of color. A:
Chicago merchant, who daily drove his own horse eight or |
ten miles, told us he had never noticed any difference in the
movement of horses: did not notice the difference Dbetween |
trotting and pacing. A college president is said to have made
the question ‘in which waydo the seeds lie in an apple’?”’ a :
test of the habit of observation among his students. Our.
tests with this question would indicate that more than one
half of the average men and women either don’t know, or,
will answer incorrectly. e once received a well written:
essay on the value of observing closely, yet there was not a
capital letter or a punctuation mark in the half dozen pages.
Many such instances could be given, were it necessary.

« This matter is not one of slight importance. The care-
fullv observant man will see things which will be of pecu-
niar.y importance to him, while his ill trained neighbor may
lose by not seeing. The farmer with habits of observation
will notice slight symptoms of illness in his animals or plants;
will readily see the effect of this or that practice: will much
more quickly discover countless little things which. if neglec-
ted, may result in serious loss.

« Ag in the case of habits generally, much can be done in
childhood, and it certainly should be the duty of parentsand
other teachers to help children to learn to observe carefully,
quickly, accurately. It is told by some one that in his child-
hood he practiced running past a shop window and then
stopping to describe as many articles as he could recall, and
in this way he acquired wonderful quickness of observation.
There are hosts of points to which a farmer’s boy should
have his attention called at an early age. Suggestions as to
the mode of growth of plants, the form of a leaf, growth of
a fruit, or the pointing out of peculiarities of different class-
es of animals, may do him great good in developing this ha-
Dit, and alsohave a marked effectin interesting him in his
calling.

««This habit of observation should not be confined to the
things we see alone, but should extend to the things we hear,
and those we read as well. In thislatter matter, there is great
lack. Many read to little profit hecause they have not
trained themselves to observe carefully.” ”

Gorrespondence.

Notes from Washington, D. C.
1v the Editor of the Scientific American ;

In addition to the bill given in your issue for February 13,
another has been introduced by Mr. Archer in the House,
amending the acts relating to trade marks and labels, which
provides for the registry of trade marks, labels, or stamps,
for terms of thirty, ten, or five years, on payment of fees of
$25, $10, or $6, according to the length of the time applied
for; but only half of the two first sums has to be paid in ad-
vance. It also provides for reissues and appeals to the Dis-
trict Clourts for such cases, in the same manner as in patent
matters.

Another bill, introduced by Mr. Hoskins, provides for the
patenting of any new and valuable fruit or plant, for the
term of seventeen years, with the privilege of an extension
for seven years more.

In the Senate, a bill has been passed enacting ‘‘ that the
act approved March 9, 1868, authorizing the issue of a pat-
ent for induction apparatus and circuit breakers shall not
be construed as authorizing the issue of a patent for any in-
vention applicable to telegraphic apparatus; and any issue,
under color of said act, of letters patent for any such inven-
tion applicable to telegraphic apparatus, is hereby declared
to be null and void, as contrary to the mecaning and inten-
tion of said act of March 9, 1868.” This has reference to the
patent grauted to C. G. Page for his induction apparatus and
circuit breakers, so extensively used in telegraphing.

Mr. Storm has introduced a bill into the House, which en-
acts ‘‘ that it shall not be lawful hereafter for any person
who has been appointed, or who may hereafter be appointed,
as an officer, clerk, or employee in the Patent Office, to act
as counsel, attorney, or agent for prosecuting any applica-
tion for a patent, or an extension thereof, which was peud-
ing in said Office while he was said officer, clerk, or em-
ployee, nor by any means to aid in the prosecution of any
such application, within four years next after he shall have
ceased to be such officer, clerk, or employee.”

A resolution has been adopted by the House, on motion of
Mr. Young, of Georgia, ‘‘directing the Commissioner of
Patents to inform the House whether patents are now issued
for chemical compounds; and if not, why not ?”

From all appearances, it would seem that the sewing ma-
chine lobby would fare badly, the Senate committee having
reported adversely on the Wilson extension; and the House
committee have agreed to report the same way, though, I
believe, they have uot yet done so. The temper of the Sen-
ate in this matter of sewing machine extension was shown
in the case of John \V. Marsh’s application for an extension
for a patent on a trimming attachment to sewing machines,

was made, the bill was refused a third reading by the sig

, nificant vote of ayes 13, noes 23—the fact that it had some-

thing to do with sewing machines being sufficient to kill it.

Notwithstanding this, it is possible that the Wilson exten-
sion may go through, as it is said that $250,000 have been
raised to influence the right parties to work for its passage}
and they will do all that can be done to put the case through.
As ““there’s millions in it,” those engineering the matter will
do their best, and, by watching their chances, as they did
with the Batchelder extension, may succeed in their nefari-
ous endeavors.

The German Parliament has passed an act to protect trade
marks, which takes effect May 1 next, and our Consul Gene-
ral at Berlin has sent to the Department of State a transla-
tion thereof. The leading features, so far as it relates to
persons not residents of (ermany, are as follows: ‘“ The
trade marks of non-resident traders are not entitled to pro-
tection in Germany unless they are registered in the C'ourt
of Commerce at Leipsic, and unless German trade marks are
in like manner proteeted in the country of the non-resident
sceking protection in Germany. The non-resident is also
required to file a declaration that he will submit to the juris-
diction of said Court of Commerce in all cases arising under
the provisions of said acts, and to furnish proof that in his
own country all the conditions are complied with under which
the non-resident can claim protection for his trade marks.
The right of non-residents to use a trade mark in Germany
is limited to the same period of time as is allowed to them in
their own country.”

Those of your readers who are interested either in art mat-
ters or women's rights may like to know that Vinnie Ream
has secured a contract to execute a bronze statue, of heroic
size, of Admiral Farragut, for which she is tobe paid $20,000.
The bill authorizing this statue was passed some three years
since, and a number of models were sent for inspection, in
compliance with a general invitation given to artists to com-
pete; but the committee in charge of the matter failed to
agree, and at the last session the selection was referred to a
commission, consisting of the Secretary of the Navy, Gene-
ral Sherman, and the admiral’s widow, who awarded the
contract to Miss Ream. OCCASIONAL.

The American Institute Rotary Engine Tests.
To the Editor of the Scientific American :

It is an unfortunate trait in the genus komo that, as a rule
he suffers defeat with a bad grace; and it appears to be an
established fact that it is the American specimen which in-
variably takes the longest time to arrive at a knowledge of
of the fact that he is beaten in a contest. This peculiar
feature of American human nature was quite felicitously
illustrated in a conversation of the writer with one of the
judges at the late Fair of the American Institute, who had
served in that capacity for several successive years; he said,
in effect, that when he essayed to judge of the merits of
several competing exhibits, he always made up his mind, @
priori, that, when his judgment was rendered, he would
probably be named by all but one of the contestants in terms
which, well, would not be appropriate in a religious, or even
a scientific, journal. He, in that remark, illustrated very
well the chief difficulty under which the American Institute
and all similar bodies labor; and it appears to have been no
better exemplified anywhere than in the case of the rotary
engine tests at the late Fair.

After the results of these tests became known, two of the
defeated contestants, and particularly the second best, made
quite earnest attempts to bring discredit, by charges of un-
fairness, upon the writer; and now I see, by an editorial
article in your issue of February 20, that, notwithstanding
that the original recalcitrants were most irrefragably put to
rest by the proper documentary evidence before the Board or
Managers of the Institute, there yet remains another mal-
content.

The article referred to (‘‘ Meialine, and the American In-
stitute ”’), if not intended,is nevertheless calculated, to reflec-
upon me, notwithstanding the saving clause (‘‘ certainly in
one acquainted with the gentleman will venture fthe asser-
tion that he could be biased, even in prospect of a possible
fat commission ”’); and I desirein reply toit, and in order to
calm the troubled spirit of your protestant, or any one else
who may be disposed to make themselves unhappy over the
result of these rotary engine tests, to say a few words as to
the method in which they were conducted, and the precau-
tions taken against possible cavil. The reference to some
supposed negotiations of stock, and subsequent business re-
tations of mine with the proprietor of the successful rotary
engine, strikes me as a very absurd kind of innuendo: some
thing out of the line of the SCIENTIFIC AMERICAN, and alto-
gether foreign to the usual good sense displayed in its edi-
torial columns: I will, therefore, credit it to you in that
view.

The writer, in the capacity of Superintendent of the Ma-
chinery Department of the American Institute, was directed
by Professor R. H. Thurston, Chairman of the Committee of
Judges, and by the Board of Managers, to test the competing
rotary engines as to power and economy, and report the re-
sult to the Committee. In accordance therewith, I made all
arrangements for and supervised porsonally every trial. I
therefore hold myself responsible for any error or unfair-
ness, if such can be shown. Professor Thurston, with his
customary acumen and forethought, in consultation with
myself, decided to send four of the graduating students of
the Stevens Institute to attend each of these trials, in order,
first that the results might not be questioned by the defeated
contestants, and, additionally, to give the young men an op-
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portunity to acquire a little practical information of a kind
not so readily obtainable for them at the Hoboken Institute.
Asan additional precaution, one of the young men, at the
conclusion of the trials, made copies of the log, and placed
them in possession of Professor Thurston, where they now
are. The original logs were left in my possession, from
which to compute the results, and are now, with my official
report, as a compendium of the report of the Committee of
Judges, in possession of the American Institute.

The apparatus used was identical in every case, with the
single exception of the brake, a different one being used with
two of the defeated engines, in deference to the wishes of
the exhibitors of them. When the engines had been run a
sufficient time preceding the test toinsure average conditions,
the control of all instruments and apparatus, together with
the recording of all data in the log, was turned over to the
four young men above mentioned; and thence to the
conclusion of the trial (five hours in each case) I had nothing
more to do with it than to see that my instructions,and those
of the Judges, were carried out.

Now unless the party from whom you ‘‘ hear of a protest ”
intends to impugn the integrity of the young men (some 8 or
10 in all) who actually conducted the trials, as well as my
own, he had better hold his peace; and he has every oppor-
tunity to check them for himself by consulting the copy of
the logs in the possession of the Chairman of the Committee,
if he is inclined to doubt the correctness of those at the
American Institute.

In a word, I have to say to all (if there are any more) who
may be inclined to feel discontented and uncomfortable on
this subject that, if they will point out any irregularity or
unfairness in these trials, or errors in the results obtained by
me, I shall at all times Dbe ready to answer any and all ques-
tions; and much desire that the * protest”” you mention may
make its appearance in some more tangible form than to ba
merely heard of.

New York city.; JoHN T. HAWEINS,
late Supt. Mach. Amer. Inst. Fair.

Alr Currents a'nd Alr Floats.
To the Editor of the Scientific American:

It is an ascertained scientific fact that the ocean and the
atmosphere are correlative in their thermnal values. The
temperature of the water regulates the temperature of the
air. It salts the air as well, and is of vast importance, in
this regard, to the products of the soil and the constitution
of the animals abounding adjacent to its direct influences.

Along our Atlantic sea board, we have a Gulf Stream pour-
ing its equatorially heated water northeastward to the coast
of Newfoundland, whence it is projected over the Atlantic
to the coast of Ireland. It is a warm river, of several
hundred miles in breadth, running across the Atlantic.

This river is as available for the floating of air ships from
our sea board to England as was (and is yet) the Mississippi
for floating flat boats from the Falls of St. Anthony to New
Orleans.

A halloon, kedged in this stream, will necessarily float
along its isothermal line, and it will float much faster than
the stream, since the warm air correlated above it will flow
in the direction of least resistance, which has an eastward
tendency. Can we kedge the balloon in this ocean river?
More easily than the water ship can he kedged to the chan-
nel of the winding river down which it floats.

With the device termed a droge, a conically shaped bucket
float, open at its wide end, suspended at any desired distance
from the halloon and fastened with two cords (one at the
point, the other at the open end), it is easy to increase or
lighten the burden of the balloon; in other words, to let her
up or down without a discharge of ballast or gas. Professor
Henry hints at the possible contigency of the interference of
a cyclone in such an adventure. That is very thoughtful,
but the same contingency holds with regard to sea ships as
well. Tothe balloon, it would not Dbe disastrous, as all the
cyclones in this latitude are inevitably dragged eastward by
the normal motion of the atmosphere, a meteoric fact toe
often witnessed with my own eyes while sailing in their
vicinity, in their midst, or in their front. I know very well
that they turn round on their common centers, and that they
have innumerable vortices on their peripheries. The de-
structive vortices are caused by the interruptions on the sur-
face, and would not, even if they extended to the hight of
the balloon, be dangerous to it.

Where there is a will, there is a way. Is there not in the
land sufficient meteorologic intelligence,coupled with bounte-
ous generosity, to send an air-tossed veteran through this
channel for exploration, or some other willing adventurer,
more competent thau your obedient fellow ritizen ?

Philadelphia, Pa. JoHN WIsF.

Nitroglycerin as a Motor,
To the Editor of the Scientific American :

The idea (originating in a fertile French mind), of super-
seding steam by an explosive compound far more dangerous
than gunpowder, may seem vague; and yet I can see but one
obstacle to be overcome in order to make it a success.

The danger of untoward explosions may probably be
avoided by keeping the components of the compound i» sep-
arate tanks, and bringing them together in the cylinder,con-
tinuously, as required.

The wants of elasticity and thesuddenness of expansion of
this powerful substance will probably cause an unsteadiness
of motion too violent to be overcome by ordinary machinery,
and herein consisis the great impediment to its use. And
yet it may not be impossible to counteract this defect by em-
ploying heavy governors and fly wheels, and by also keeping
the amount of the explosive (let into the cylinder at each stroke
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of the piston) down to the minimum, so that it will be re-
quired to expend itself in keeping up continuous motion.

In adapting machinery for this use, the size of the cylin-
der could be reduced in proportion to the increase of the po-
tency per square inch of nitroglycerin over steam.

In regard to the necessity of keeping the constituents of
titis potent substance in separate vessels until required for
use, it is a marvel why this has not been required by law
long ere novw, as the frequency of awful explosions and the
destruction of life and property are sufficient to call public
attention to the subject. One might naturally suppose that
the Lycurgus of ‘‘ Free America” iy just now taking a Rip
Van Winkle vacation from his public duties.

St. Albans, Vt. CHARLES THOMPSON.

e
*

[Kor the Scientific American.)
ANTS.

Every reader is familiar with the ants, at least as referred
to in the Book of Proverbs, vi., 6: ‘(o to the ant, thou
sluggard ; consider her ways, and be wise.” Again, in xxx.,
43, we find : ¢ The ants are 4 peopld nat strong, yet they pre-
pare tleif meat in the sumnier.” Thus the Scriptures have
noticed the habits of the ants, and their wonderful instinct
has been described in several articles published in the Sci-
ENTIFIC AMERICAN, The common ants, however, belong to
the family formicide, or genus jformice, while my subject
matter relates to the white ants, which must not be con-
founded with the common ants, as they belong to a different
family, the termitide, genus termes.

Those who are curious to read the wonderful accounts of
the warrior termites (termes bellicosus, of Smeathman) will
find the memoir of Smeathman copied in numerous works
on natural history (Maunder; F. A. Pouchet, M. D, in the
work called the ‘“ Universe,” etc., page 185; Westwood, F. L.
S., who, in his ‘‘ Introduction to the Modern Classification
of Insects,” vol. 1I, page 11, illustrates and describes several
gpecies, all foreign to the United States). Mr. Fitch, in his
reports ot the noxious and other insects of the State of New
York, section 196, says: ‘‘ American white ant, termes fron-
talis, Haldiman (neuroptera termitide): Myriads of white
ants, mining in and wholly consuming the interior of fence
posts and stakes, while the outer surface remains entire.”
He also says it ‘“is the only species of white ant which we
have in the United States.” These creatures I have been
familiar with for some years, finding them in my rambles
among decayed logs in the woods; but have not made mi-
croscopical exaniinations of the various individuals compos-
ing the colony, as I have of those I shall now introduce.

My neighbor, Mr. George Hensel, has an extensive green-
house, and knows how to manage it. He set aside (on a
broad shelf, covered with sand and loam, perhaps two inches
deep) some choice pelargoniums for cuttings, also some ge-
raniums, and among them a luxuriant echeverria, in the ordi-
nary flower pots. The latter plant was set in ity pot uponan
empty inverted pot of the same size. Mr. Hensel discovered
that these plants, from some unknown cause, were droop-
ing, and to his surprise, in a few days after, discovered that
nothing but a thin shell, apparently sound on the outside,
was left of the roots and lower portion of the stem. He
noticed among the débris and soil in the pot, a minute ant-
like creature, to which he called my attention; this led me_
to investigate, and I found that these minute, blind crea
tures do all their mischief under cover; they build tubular,
pendant passage ways (from an upper to a lower field of ac-
tion) by agglutinating particles of sand, actually forming
hollow ‘‘ ropes of sand ” (in which they ascend and descend)
cighteen inches long.  Under the, sand on the shelf referred
to, were tunnels as straight and direct as any engineer could
make them, opening up directly under the hole in the bot-
tom of the flower pot, by which they made their insidious
approach to the root and stem of the plant it contained ; and
from this point beneath the pots, three to five such channels
were noticed, radiating to various intersecting tunnels. But
the most remarkable engineering skill was discovered in the
inside of the inverted flower pot. In order to gain access to
the roots of the echeverria above mentioned, their tunnels
ended on the inner side of the pot at four points ; then a tubu-
far column of sand was constructed against the side of the
pot (to which it was glued) to within a fewinches of the top;
then the tubes were built inwards, and met around the hole
in the center of the bottom of the inverted pot, through
which they established communication with the upper pot;
und thus these sappers and miners, with consummate skill,
made their attack so completely under cover that no one
would suspect their presence, and without injury to the ex-
ternal epidermis of thestem of the plant. Theirexcavations
are all confined to the interior of the plant, in this case a
highly succulent one, belonging tothe natural order of house
leeks (crassulacer’). The fact that they killed one dozen
choice plants during December, 1874, proves them to be dan-
gerous insects in the greenhouse. Numbers of winged spe-
cimens were discovered inthe greenhouse on December 18 ;
these shed their wings in the course of a few hours,and dis-
appeared. Mr. Hensel tells me that he has for years known
the common white ants; but the males and females became
winged in May, and confined their mining to dry soft wood
only. Kollar, in his treatise on insects, mentions the
termes lucifugum and ruficolle, of southern Europe, “ where
they cause great damage to the olive trees.” He writes also
of a third species, which he termed termes flavipes, ‘‘ found
in the hothouse of the {mperial palace at Schénbrunn, where
they were, no doubt, introduced with foreign plants. This
species does noinjury to theliving plants, but gnaws through
the tubs in which they stand, and the other woodwork of
the houses ”

I mention these facts simply to warrant me in expressing

my opinion that this is a new species, notwithstanding that

an enlinent entomologist (to whom I presented the facts), on
inspection, believes that they are the same as those men-
tioned by Mr. Fitch, as the American white ant. In that case
one thing is certain, they have acquired a new taste, and
now relish living, succulent plants, instead of dead and dry
wood ; or if they had such a taste before, it was unknown
to our entomologists. Harris does not mention them in his
work, that I can see; nor does any one clse allude to their
feeding on living plants, with the exception of those men-
tioned by Kdllar, on the olive.

It is well to give publicity to these facts; perchance the
same may havebeen experienced in other hothouses without
the culprit being detected or the fact made known.

The ants figured by VWestwood and other authors are simi-
lar to these, except the class called warriors, with their
enormously large heads, fully equal to one half of the whole
insect. These do not have the curved or sickle-shaped jaws,
crossing at the regularly curved tips; but the jaws are stout,
long, and parallel to each other, straight out, but nearly
bent at right angles at the tips, which also cross each other
near the points. The workers have also very large heads,
with no traces of eyes visible on them. The soldiers, so
called, are also similarly remarkable, and are all of a uni-
form dirty white color. Mr. Hensel tells me that the winged
members were of a darkish brown color. There seem to
be four distinct classes in each colony (Latreille says five,
hut he includes the larva), pupe, neuters, males, and fe-
males. They are sufficiently remarkable, and, in scientific
engineering, they put to blush some of our learned tunnel-
ers, who, with all theireyes wide openand instruments, can
not excel them in finding 4 point, and hence the ants are
entitled to enter an appearance in so classical a paper as the
SCIENTIFIC AMERICAN. J. STAUFFER.

Lancaster, Pa.

A Harvest for Plumbers.

The long continuation of intensely cold weather has caused
great trouble and discomfort in this city, by the freezing of
water in pipes. Probably in more than half the houses the
water in pipes has been frozen, or the pipes otherwise disa-
Lled. The troubleis generally in the street,where the pipes
are most difficult of accers, and it arises from the reprehensi-
ble practice of builders, who, after attachingthe supply pipe
to the main, carry the fornicr up to within two or three feet
of the surface of the street and then run it to the house,
instead of running it in a direct line from the main pipesinto
the basement of the house, which is always so far below the
street ay toobviate all liability of freezing.

Persons erecting their own dwellings generally see to hav-
ing the supply pipe laid as low as the main, or sufficiently
deep to prevent the liability to frost; but builders who erect
houses to sell save a little by avoiding cxcavating deep
enough to lay the supply pipe below a freezing voint, and
hence the cause of so much trouble in our households. At
the present time there are not good plumbers enough in the
city to attend to all the demands, and those skilled in the
business are put to their wits’ end to execute all their or-
ders

Eflfects of Polsons on Molluscs,

Professor William Norti: Rice,of Middletown, Conn.,states
that among the most interesting results of his experiments
was the observation that certain poisons, whicti act with ex-
treme violence upon the mammalia, are very feeble in their
action on mollusca. This is especially true of hydrocyanic
acid and woorara. Specimens of illyanassa obsoletn, immersed
in dilute hydrocyanic acid on Friday, showed somewhat
feeble signs of life on the following 'I'uesday. A specimen
of lunatia heros, into which a quantity of woorara had bLeen
injected, was found the next day to show no sign of any in-
jury. Indeed, both of these poisons seemed to produce
death very little sooner than the animals would have died in
stale water. The sudden introduction of a large amount of
carbonic acid in the manner which has been described,scemed
to produce no decided effect. On the other hand, chloral
hydrate seems to be very suddenly fatal, the animals treated
with it becoming instantly contracted, and not resuming
their activity when kept for a number of hours in sea water.
Cyanide of potassium is similar in its effects, though not
quite so instantaneously fatal. The effects of quinine are
similar, though less energetic.  Chloroform produces in-
stantaneous contraction, and probably death.

Mammoth Cave Fishes,
Interesting additions to our knowledge of the fauna of the
Mammoth Cave have recently been made by Mr. F. W. Put.
num, of Salem, Mass.,who, as a special assistant on the Ken-
tucky State Geological Survey, of which Professor N. 8.
Shaler is the director, had great facilities extended by the pro
prietors of the cave, and he made a most thorough examina-
tion of its fauna, especially in relation to the aquatic animals.
Mr. Putnam passcd ten days in the cave, and by various
contrivancessucceeded in obtaining large collections. He was
particularly fortunate in catching five specimens of a fish of
which only one small individual had heretofore been known,
and that was obtained several years ago from a well in Leb-
anon, Tenn. This fish, which Mr. Putnam had previously
described from the Lebanon specimen under the name of
chologaster Agassizii, is very different in its habits from the
blind fishes of the cave and other subterranean streams, and
is of a dark color. It lives principally on the bottom, and is
exceedingly quick in its motions. It belongs to the same
fanily as the two species of blind fishes found in the cave.
He also obtained five specimens of four species of fishes that

were in every respect identical with those of Green river,
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showing that the river fish do at times enter the dark water

of the cave, and when once there apparently thrive as well
as the regular inhabitants. A large number of the white
blind fishes were also procured from the Mammoth Cave and
from other subterranean streams. In one stream the blind
fishes were found in such a position as to show that they
could go into daylight if they chose, while the fact of finding
the cliolugaster in the waters of the Mammoth (‘ave, where
all is utter darkness, shows that animals with eyes flourish
there, and is another proof that color is not dependent on
light. Mr. Putnam found the same array of facts in regard
to the crayfish of the cave, one species being white and
blind, while another species had large black eyes,and was of
various shades of a brown coler. A number of living speci-
mens of all the above-mentioned inhabitants of the waters
of the cave were successfully brought to Massachusetts after
having been kept in daylight for several weeks, proving that
all the blind cave animals do not die on being exposed to the
light, as had been stated.—XNaiure.

SCIENTIFIC AND PRA;!TICAL INFORMATION,

A TUNNEL UNDER THE STRAI'l'S O' GIBRALTAR.

A company has recently been formed in Spain, under the
title of the Inter-Continental Railway Company, the main
object of which is to unite Europe and Africa by a tunnel
under the Straits of Gibraltar. This one,as projected,is to be
a right line, extending between Tarifa and Algesiras on the
Spanish coast to (‘euta and Tangier on the Morocco shore.
The submarine portion will be 44,160 feet in length,or nearly
nine miles.

This enterprise offers more difficulties than the similar
work under the Lnglish Channel, although the latter will
have more than twice the length. The maximum depth of
the Channel at the point to be traversed is but 1632 feet,
while that of the Straits is 2,621 feet. Supposing that the
tunnel under Gibraliar be bored at a distance of 1,000 feet
under the bed, its total depth under the sea level would be
over 3,600 feet, while the entry and exit galleries would be
each three miles in length.

SULPIUR AS A FIRE EXTINGUISHER.

M. Tellier suggests the use ot sulphur as a means of ex-
tinguishing fire on board ship. The material when burning
in the air, as is well known, generates sulphurous acid, in
which flame is not sustained. M. Tellier proposes to cover
wicks with the sulphur, and to let them down into the burn-
ing portion of the vessel, through holes in the decks. Sixty-
six pounds of sulphur ignited will entirely absorb the oxygen
in 3,360 cubic feet of air; but as only half the oxygen need be
removed in order to render the atmosphere unfit to support
the combustion, thirty-three pounds are suflicient for the
volume mentioned.

Stove Manufacturers In Council,
The stove makers of the United States recently held a con-
vention in ("hicago, and adopted the following resolutions:

“Your committee will call to your notice the question of
guaranties exacted,by the retail dealers throughout the coun-
try from manufacturers,relative to the breakage of castings.
Your committee are fully satisfied that the persistent claims
made upon our trade for castings to be furnished free of cost
upon the simple demand of theretail dealer,and under what-
ever pretext, has become burdensome and oppressive, and
your committee respectfully recommend that in future all
guaranties of this character be wholly discontinued.

“Your committee desire to urge uponthe convention the
great importance of procuring the passage of a law by the
Congress of the United States for the protection of the trade
against those persons who take our castings and file and fit
the same for the purpose of making duplicates therefrom,
and supplying the retail trade in the various towns and
cities of this country at prices far below the cost of such
castings in our own founderies. Every member of the con-
vention must see and fecl the great importance of an effort
upon the part of not only the convention, but of every mem-
ber of the organization throughout the ccuntry,to put an
end to this unwarrantable confiscation of our rights as manu-
facturers and dealers.”

The latter resolution was referred to the Executive Com-
mittee. Ve do not see what more effective laws the stove
manufacturers can wish for their protection than they now
have. Under our existing patent laws, the most ample pro-
tection is afforded the inventor for either any new construc-
tion or any ornamental design.

SCHEDULE OF PRICES.

The Committee on Prices submitted the following report,
which was unanimously adopted :

“ Your committee, having carefully considered the subject
referred to them, recommend the adoption of the following
basis of prices: The price on common stoves to be Gf cents;
for the medium class, 7 cents ; forthe first class, 8 cents; for
odd plates, 8 cents: with a suitable amount added for plated
knobs, reservoirg, and other extrzs.”

The convention adjourned to meet next June at St. Louis.
-

Ounr staid cotemporary, the Boston Daily Advertser, in
alluding to the impracticable measures under discussion by
the advocates for rapid transit in this city, and the twaddle
on the subject in the daily newspapers, thus sums it up:

““If they want quick transit in New York,why don’t they stop
talking and go to work and get it ? If they are only fooling, they
had better go to a business medium. She will doubtless
trance it as quickly as anybody.”

P
*

ON February 10, a fire broke out in the city of Port au
Prince, Hayti, caused by the explosion of a kerosene lamp;
and the result was that a large portjon of the city was de-
stroyed. One thcusand Duildings, mostly frame, were
burned. The city anthorities will now, probably, he willing
to purchase fire engines, of which they were almost entirely
destitute.
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IMPROVED SELF-HEATING FLUTING AND SAD 1RON.

The invention herewith illustrated consists of two flat and
one polishing irons combined in one, to which, whendesired,
and by simple means, various fluting irons may also be at-
tached. The essential feature is that the device is self-
heating, as its interior contains arrangements whereby gaso-
line or other light petrolenm product is consumed. This,
the inventor claims, is easily and safely accomplished at a
cost of not over one cent per hour.

The engravings represent a perspective view, Fig. 1, and
a sectional view, Fig. 2, the former showing the iron with
the fluting attachment in position. The body of the device
is three-sided, two sides serving as flat irons and the other
having rounded edges for polishing purposes. The rear por-
tion, A, is detachable, and is seated, by means of its flanged
hub, upon the fluid supply pipe, B, so as to turn freely upon
the latter. It is locked to the body by hooks and shoulders
below, and by a spring latch, C, which engages
with an inclined shoulder of the body. Suitable
perforations are provided in the latter at the apex,
corners, and rear, in order to admit sufficient air to
the interior to support complete combustion of the
hydrocarbon. The supply pipe, B, is firmly se-
cured in the handle stock, D, and passes at a slight
inclination into the lower portion of the oil reser-
voir, E, which last is fastened to the stock. The
spring latch, F, shown at the middle of the stock,
catches in a recess on the rear portion. A recess
is provided in each corner of the latter, so as to fas-
ten the handle similarly when any one of the three
faces is turned down into use. G is a pivoted top
latch placed bencath the protecting shield, H, which
drops into other recesses at the corners of the body
and so gives additional support to the handle stock.
In order to detach the latch, E, a curved rod, pro-
vided for the purpose and shown on the right of
Tig. 2, is pushed into the opening at the corner of
the body, so that its end shoves the latch clear of
the shoulder.

The gasoline is introduced into the reservoir
through the faucet shown above, the latter extend-
ing down through the receptacle and being seated
in the solid portion of the same at the entering
point of the supply pipe. Into the latter the oil
passes through a groove cut along the faucet, con-
nection being opened or closed by suitably turning
the latter. The upper end of the faucet has an ori-
fice for pouring in oil, which is closed by a suitable
plug, and also a small vent hole for letting air into
the receptacle. By turning this stopper on its seat,
the air communication may be closed, thus prevent-
ing any escape of the liquid into the supply pipe.
The latter, on its outer end, carries a cap piece, back
of the flanges, in which small issuing orifices are
made. The oil is fed uniformmly through cotton or
similar material placed in the supply pipe. A bur-
ner, I, of triangular shape, divides the flame which
heats the sides of the iron.

Flutingirons,J, Fig. 1, of various shapes, double
or single, are attached by rear and side lugs, the
latter being secured to a V-shaped spring wire, K,
which is held by the locking spring, L. This last
is seated in one of the corner air holes of the body,
and serves to complete the firm connection.

Patented February 2, 1875, through the Scientific Ameri-
can Patent Agency. For further particulars relative to sale
of territory and rights, address theinventor, Mr. C. R. Rand,
568 Mission street, San Francisco, Cal.

—m o>
IMPROVED BALE TIE FOR WIRE BANDS,

Wire bands, for confining pressed bales, have, within a
few years, to a great extent superseded ropes and wooden
hoops, which change is due to the economy, strength, and
neatness of wire for this purpose. To obtain the full ad-
vantages of its use, the bends should be made large, as
short and abrupt bends weaken the wire.

Fi(l 1

The tie which is here illustrated is a block of cast iron
made in a single piece. By multiplying the patterns a large
number can be molded at a time in a single flask. Upon this
block, and extending entirely around it, are two similar
grooves crossing upon opposite sides of the block. These
grooves each receive an end of the wire, so that the wires,
when placed in them, cross each other, which brings the
two wires into such a position that they draw from the same
side of the block, consequently it cannot turn over or be up-
set by any strain, however severe; and as the wires draw
against each other, the strain upon the tie is compressive
instead of tensile. This renders the use of cast iron prac-
ticable for the purpose. As the wires conform to the bottom

of the grooves, they have an easy bend, and retain their full
strength. When the angle of the grooves to each other is
sufficient to admit of its being done, a spur is placed between
them, as shown in the engraving, the object of which is to
confine each wire to its own groove. But when the angle is
too acute to admit of this, the spur is then placed in one of
the grooves over against one side of the tie. Each form has
its advantages, depending upon the size of the wire. Before
putting the band on the bale, an end of the wire is twisted
into one of the grooves, and the other end twisted into a
loop, which will just slip over the tie and pass into the other
groove. For inserting the tie and forming the loop, the in-
ventor has devised a simple hand tool, with which the pur-
chaser can prepare his own bands. After the bale has been

released from the press, the expansion will draw the wire
tightly into the grcove and change its shape, so that it can-
not unhook in handling. The illustration shows a full sized

RAND'S SELF-HEATING FLUTING] AND:SADj IRON!.

tie for an ordinary hay band, but a 1more correct idea of its
size may be formed by comparison with a one cent nickel
coin, which has the same diameter.

A patent has been allowed for this invention to James M.
Albertson, New London, Conn. Information regarding the
right to manufacture can be obtained by addressing him as
above,

CYLINDRICAL STANDARD GAGES.

Those who have been familiar with the improvements
made in machine work, for a few years past, will be able
to trace the important influence re-
sulting from the use of accurate and
finely divided rules in producing
more uniformity in measurement in
the different workshops and in the
improvement in the quality of indi-
vidual workmanship. Rules gradua-
ted to sixty-fourths and hundreds,
and vernier calipers reading to thous-
andths of an inch were, a few years
since, looked upon as hardly of prac-
tical utility in machine shops. But
in addition to such rules, which are
now indispensable, fixed standards are
frequently needed for those diameters
most used, in order to avoid the er-
rors resulting from measurements ta-
ken from rules and vernier calipers,
and also to save time. Such stand-

ards are of constant use in all regu-
lar machine work and are especially
valuable because they tend to produce
uniformity and interchangeability in
the parts of machinery manufactured.

The accompanying engraving illus-
trates a form of gage claimed to meet
this requirement. The first cost is
small; and in case of accident or wear
from constant use,the device can be rea-
dily replaced. Standards of this kind
have heretofore been so costly as not to admit of their use
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by workmen generally, and therefore machine makers have
not realized the advantages which will result from their
daily use. The diameters are stamped upon each gage in
thousandths of an inch, and also in the ordinary fractional
parts. The gages are made of best cast steel, hardened and
ground accurately to sizes indicated. Parties interested can
obtain further information by addressing the Brown &
Sharpe Manufacturing Company, at Providence, R. 1.

Useful Recipes for the Shop, the Household,
and the Farm.

To renovate old feather beds, when no steam apparatus
is convenient, put them outdoors during a heavy rain. Let
them dry in the sun, beating them occasionally with sticks
to loosen the feathers. They should be turned over several
times, and thoroughly dried. A paste of soft soap and starch

will take stains out of bed ticking. Spread it over the spots.
When dry, scrape off and wash with a damp
sponge

A good cheap paint for floors is made of five
pounds of French ocher, one yuarter of a pound
of glue, and a gallon of hot water. VVhen well
dried, apply one or two coats of linseed oil.

Stains on wall paper can be cut out with a sharp
penknife and a piece of paper so nicely inserted
that no one can see the patch.

Do not use martingales on working teams. See
that the hames are buckled tight enough at the
top to bring the draft iron near the center of the
collar. If too low, it not only interferes with the
action of the shoulder, but gives the collar an un-
even bearing.

In removing ink spots from delicate colors, a
concentrated solution of sodium pyrophosphate
may be employed when oxalic acid or chloride of
lime cannot be used without injuring the color.

A membrane of extraordinary firmness may be
obtained by dissolving collodion cotton in equal
volumes of ether and absolute alcohol, to which
a small quantity of balsam of copaiba is added.

Brass, when laid in a leadcn vessel containing
hydrochloric and a little arsenic acid, assumesiri-
descent colors, and may be removed whenany
desired shade of blue is obtained.

A pew case-hardening compound, said to Dle
very efficacious for iron, consists of 16 parts lamyp-
black, 18 of sal soda, 4 of muriate of soda, and
1 of black oxide of manganese.

To clean flasks which have contained resinous
solutions, wash with caustic alkaline lyes and
rinse with alcohol; if they have held essential
oils, wash with sulphuric acid and rinse with
water.

Blocks of wood intended for veneers may be
steamed in a solution of borax and ammonia
They will then become soft and easy to cut, and,
beside, willretain their flexibility for a long time.

Tracing paper, from which a drawing may be
removed by washing, is prepared by first satura-
ting writing paper with benzine, and then imme-
diately coating it lightly with a varnish composed
of boiled bleached linseed oil, 20 parts; lead sha-
vings, 1 part; oxide of zinc, 5 parts; Venice tur-
pentine,  part. Mix, boil for 8 hours, and, after
cooling, add white gum copal, 5 parts, and gum sandarac, 1
part.

LIFE-PRESERVING MATTRESS.

Mr. J. F. Peck, of Springfield, Mass., is the inventor of
the novel form of life-preserving mattress represented here-
with. The body of the article is stuffed with cork, and it
has a pillow or cushion at each end, by means of straps on
which it is secured to the person, as depicted in the illustra-
tion. The device is designed as an ordinary berth mattress,

and thus requires no extra space for separate storage. When
adjusted, it sustains the wearer’s head and shoulders above
water, and at the same time protects the body from injury
by floating wreck, or in coming in contact with rocks. Seve-
ral of these mattresses, secured together and attached to
spars, will make a life raft. Patented March 21, 1874
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Another American Invention Abroad,

Mr. J. W. Cole, to whom we are indebted for the drawing
and description of the miner’s shaft published a few weeks
ago, is traveling on the European continent in the interest of
the Tanite Company, of Stroudsburgh, Pa. He sends homea
description of his visit to the works of the Société de la Meuse,
at Liege, Belgium. He found them using one of their E ma-
chines withTanite wheels. They had two men working onone
wheel, and these men were grinding annealed files, which
were to be again annealed and then recut. They claimed that
these two men did the same work that it formerly required
four to do.

This is another instance of the adoption of American ma-
chines on the continent. We believe that file manufacturers
and recutters in this country have not yet generally adopted
Tanite wheels. Is the subject not worthy their attention? It
would seem to be, from this account from Belgium.

THE BRETON CATTLE.

We publish herewith a wellexecuted engraving of the bull
of the breed of cattle common in Brittany, the extreme north-
western province of France; and it is questionable if there is a
domesticated member of the genus bos more fully fitted for its
situation or surroundings—the right beast in the right place.
Living on a poor granitic soil for the most part, among the
broom, which, with the scrubby herbage intermixed, forms
their chief and in many cases only nourishment, they live and
they thrive. Hardy as West Highlanders, Welshmen, or
Kerrys, doubtless they are not; the climate of Brittany, though
bleak and foggy and ungenial compared with other provinces
of France, islesssothan that of the mountainous districts of
the British islands. 'Then local circumstances modify consid-
erably the calls made on the hardihood of the breed ; they are
housed at night, and kept indoors in stormy weather—for the
wolf still stalks a dreaded devastator over thelength and
breadth of Brittany. Shelter and safety, however, are about
the extent of what the owner’s roof affords (and which in many
cases is shared with him as fully and closely as that of Paddy
with his pig). A scanty dole of bog hay, and haply a ration of
pounded gorse or furze, is all the cottager and the small farmer
(who form the majority of the agricultural class) have to
bestow.

The effect of such treatment shows itself, as might be ex-
pected, in the diminutive size of the breed ; and a proof of this
being an unmistakable case of cause and effect isthe fact that,
in every locality to which the breed hasbeenintroduced, where
the soil is of higher fertility or the system of culture such as
to afford good ordinary forage, in a generation or two the pro-
geny becomes changed ; the poor, slight,attenuated frame, with
the hinder extremities frequently what is called cat-hammed
and the concomitantindices of early starvation, developes and
expands, and assumes the form of a deep-carcased, shapely

animal. It preservesthedeer-like head and limbs of its upland
progenitor, and surpasses, in the opinion of most people fitted
to judge, in its general conformation as a specimen of whatis
wanted in dairy stock, the far-famed and justly admired Ayr-
shires--the breed of milk cows,certainly the hardiest as to short
and coarse keep that Scotland produces, and which on this lat-
ter point at least must yield the palm to the Brittany.

The Ayrshire breed was tosome extent introduced into Brit-
tany some years ago,with the intention of effecting improve-
ment in that district; but the effort has proved for the most
part an evident failure. The cross formed does not maintain
itself on the keep at the disposal of the poor farmers, who
form nine tenths of the bulk of the tillers of the soil.

Our engraving,selected from 7'/i¢ Field,also shows the rustic
costume of the peasants of Brittany, who, like their cattle,
are endowed with a vitality persistent in spite of poor food and
rough living.

Eclectic Dentistry,

Thousands of teeth are ruined annually by the indiscrimi-
nate use of heavy, hard, adhesive gold, and heavy mallet
force; where they might be saved for years with soft gold,
less force used in filling, and less surface exposed to the ac-
tion of mechanical leverages. If we have proper self-cleans-
ing surfaces between the teeth we fill for such patients,
we do more to preserve them by our separations than we do
by our filling, by changing the conditions, so that the de-
structive agents which wrought the ruin cannot again find a
lodgment. The proof of this assertion can be observed where
a tooth has been extracted and the adjoining one has a super-
ficial carious cavity on the face which was in contact with the
extracted tooth. It will often remain for years without far-
ther change. This example proves the efficacy of self-cleans-
ing surfaces as a preventive of decay.

Gold continues to be the material par excellence for filling
teeth, where the tooth structure is of sufficient strength for
the gold to be impacted into the cavity without fracturing
its walls. There are certain exceptional cases, in the poste-
rior teeth, where a good amalgam plug will serve a better
purpose and save the teeth longer.

In the preparation of gold foil for filling teeth, we cannot
be too careful not to handle it; for however clean we may
wash our hands, there are more or less of the excretions of
the system oozing from the pores of the skin. The fact can
be easily demonstrated by rolling or folding one strip of gold
thus, and another on a clean napkin or piece of spunk with a
nickel-plated spatula, and then passing each piece through
the flame of an alcohol lamp. From the former there may be
seen steam and smoke arising, while in the latter we cannot
discern either.

Tin, amalgam, Hill’s stopping, and oxychloride of zinc are
all good materials for filling teeth, where they are properly
used. Tthink it is notimprobable that at no distant day a

plastic material will be discovered for filling teeth, that shall
possess all the good qualities of gold with none of its objec
tionable ones. The man who shall make this much-needed
improvement will most certainly be a benefactor of his race.
Dr. G. B. McDonneld, in Dental Cosmos.

P
A 4

Kentucky China Ware.

The Southern Agriculturalist, published at Louisville, Ky.,
takes its neighbors to task for not establishing the manufac-
ture of china ware in their State, which, it claims, abounds
in the requisite material for the purpose. The editor, in en-
forcing his views, says thatits production has established an
industry that employs a capital of $100,000,000 in England,
and as much more in Germany and France.

‘¢ Crittenden and Livingston counties in Kentucky contain
an unlimited deposit of pure china clay, known among china
manufacturers as kaolin, called by ancient pottery men ‘ pe-
tuntse,” which is simply decomposed felspar. It is refrac-
tory, resists the most intense heat: in fact it is not fusible by
any degree of heat, but assumes a strong consistence in the
furnace. A deposit of this clay also exists near Golconda, in
Southern Illinois, which supplies a large establishment lo-
cated at Trenton, N. J., where it is ground, elutriated, made
into china ware, baked, glazed, and passed through the va-
riousmanipulations necessary to produce amarketable article,
and then shipped back and sold to our good people, who, of
course, glory in their indedendence, or exult in the progress
they are making in manufacturing,and perhaps do not really
know that they pay an exorbitant price or profit for the
privilege of sipping coffee out of a cup made from their own
soil.

If this crude clay can be shipped a thousand miles, made
up into china ware, shipped bacle, and then be sold at large
profits, why cannot it be manufactured in Kentucky at much
greater profit, and still be sold at present prices? Kentucky’s
wealth in this material is not known, or, if known,our good
people are too indifferent or careless to appreciate it. Inthe
district where these immense deposits of china clay exist,
there is also to be obtained, near the surface of the ground,
an unlimited supply of fluor spar, French chalk, steatite, fire
clay,yellow ocher, lead, iron, and coal. Not only china ware
can be made out of these clays, but porcelain, glass, drain
and sewer pipe, terra cotta, fire brick, etc., and yield a profit
of fifty per cent on the investment, and still undersell pres-
ent prices.”

[If the statement of our contemporary is not overdrawn,
Kentucky would seem to be the State producing all the mate-
rial necessary for the successful manufacture of china tea
sets.—EDs.

) > G >~

THE Revue Industriclle states that sour milk, after pro-
tracted exposure to the sun, developes a poisonous quality,

sufficient to cause disease and death to pigs fed thereon.

BRETON CATTLE
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Bee Keeping in 1875.

A writer in the Journal of Horticulture, England, gives the
following hints on bee keeping, adding his own experience
-on removing dead bees from the hive. If the writer’s obser-
‘vations are correct, that the best honey seasons follow the
-coldest winters, certainly the coming summer must bea pro-
ductive one in this country.

‘I have often observed that our best honey seasons,and they
are of rareoccurrencehere, have followed ourcoldest winters.
Therefore I augur hopefully forthe summer before us. Itis
now (January 16) so warm, and has been forscme days, thata
fire might have been dispensed with. At this moment I am
sitting with my window wide open, facing north, and my bees
have been busy pollen gathering. I noticed this pleasant
sight for the first time on the 12th, but I have no doubt they
were at it some days before, during my absence from home.
All my hives, eleven in number, seem to be in good health,
and well supplied with provisions.

It is a good thing when the weather is open, as at present,
to clear away as many dead bees as can be got at within the
the hive without breaking away the hive from is board.
This can frequently be done by inserting n piece of wire with
a curve at one end, and hooking out the dead on the floor
board. The effluvium arising from a mass of corrupting
bodies is often very great; and after a long period of cold
weather, there is sure to be a considerable quantity of such
dead bodies lying about the floorboard inside. The bees or-
dinarily remove their dead themselves from day to day,when
they can get out; but it helps them much to assist them in
this labor, besides adding to their health and comfort. Where
wooden hives are used, no harm can accrue from breaking
up the hive from its board in any case where these fit accu-
rately. It is inthe case of straw hives, which rarely sit evenly
on the board,that it is perilous to remove theseboards in win-
ter. Sometimes I have known the dead accumulate so thickly
about the entrances inside as to choke them up entirely, in
which case, there being no exit for the bees, the hives perish
inevitably, Let all bee keepers watch against eventualities
like these, as well as against long-continued accumulations
of snow outside on the entrance boards.

These hintsare not untimely, as we shall doubtless, ere
long, be visited by a sharp increase of cold, all the more se-
were for the present extraordinary warmth of temperature. -

Since writing the above, I have been examining my hives,
and found ten dut of the eleven pollen gathering, some of
them quite vigorously. One hive, active and strong, on in-
spection by a window at the back, seemed to have a large
number of dead scattered below the combs. So being a
““good divine that follows his own instruction,” I quickly
‘heaved up the hive by means of a screwdriver, and, with a
thin stick, swept off right and left about thirty dead bees,

whose fragrance was not of the sweetest.”

American Plumbago or Graphite.

Plumbago is found in almost inexhaustible quantities in
(C'oylon, and there are mines capable of producing vast quan-
tities in several States on this continent. The American
Manufacturer says, however, that repeated trials have been
made, and a large amount of capital expended,to work these
mines profitably, resulting (with one exception) in failure.

The only plumbago mines in the United States success-
fully worked are located at Ticonderoga, and are the prop-
erty of the American Graphite Company, 24 Cliff street, New
York. This company has been running it¢ works constantly
gince their erection in 1863. The mines, however,have been
worked for half a century. Those at Ticonderoga yield the
foliated, while one at Warrensburg, thirty miles south, con-
tains the granulated.

The American Graphite Company, under the management
of Mr. Cyrus Butler, were the first in the world to attempt
the purification of plumbago ore in a large way.

The company now produce every quality, adapted for all
purposes for which black lead is used. Forlubricating pur-
poses, for which there is probably nothing superior, the
plumbago must be perfec ly pure; and the article produced
by the Graphite Company possesses, in a remarkable degree,
this qualification, superseding in lubricating qualities even
the Ceylon plumbago, the latter being too soft and spongy.
The works at Ticonderoga purify the ores, producing an ar-
ticle pure and safe to use in any situation.

Plumbago is infusible, insoluble, and practically indestruac-
tible. It isaffected neither by extremes of heat or cold, nor
by acids or gases. On bearing surfaces, particularly those
of iron, steel, and wood, it fills up the interstices and forms
a slippery glaze, thus removing the cause of friction.

A Cure for Lockjaw,

In the course of lectures, recently delivered before the
British Society of Arts by Dr. Benjamin Richardson, the fol-
lowing important remarks were made upon nitrite of amyl:

‘One of these specimens, I mean the nitrite of amyl, has
within the last few years obtained a remarkable importance,
owing to its extraordinary action upou the body. A distin-
guished chemist, Professor Guthrie, while distilling over ni-
trite of amyl from amylic alcohol, observed that the vapor,
when inhaled, quickened his circulation, and made him feel
asif he had been running, There was flushing of his face,
rapid action of his heart, and breathlessness. In 1861-62 I
made a careful and prolonged study of the action of this sin-
gular body, and discovered that it produced its effects by
causing an extreme relaxation, first of the blood vessels, and
ufterward of the muscular fibers of the body. To such an
extent did this agent thus relax, I found it would overcome
the tetanic spasm produced by strychnia; and havingthus
discovered its action, I ventured to propose its use for remov
ng the spasm in some of the extremest spasmodic diseases.

The results have more than realized my expectations. Under :

the influence of this agent, one of the most agvnizing of |
known human maladies, called angéna pectorts, has been |
brought under such control that the paroxysms have been
regularly prevented, and, in one instance at least, altogether
removed. Even tetanus, or lockjaw, has been subdued by
it, and in two instances, of an extreme kind, so effectively as
to warrant the credit of what may be truly called a cure.”

NEW BOOKS AND PUBLICATIONS,

CATECHISM OF THE LOCOMOTIVE. By M. N. Forney, Mechanical
Engineer. Price $2.50. New York city: Railread Gazette
Office, 73 Broadway.

This adinirable handbook tills a place in our technical literature which has
long been vacant. Although, with commendable candor, the author acknow-
ledges that the plan and title of his work are adapted from Kosak’s book on
the locomotive, the substance of the articles is so exclusively founded on
American practice that it 8 virtually an original treatise. It is authori-
tative and accurate in its description of the comnstructive of the modern
steam horse; and it gives many valuable precepts for the manipulation and
running of the engine, which have never before, we believe, heen printed in
any form. The nuverous enquiries on these subjects which we receive from
ail parts of the country are the best proor of the necesgity and value of this
hook.

SCIENTIFIC LONDON. By Bernard H. Decker. New York city: D.

Appleton & Co., Broadway.

The author has made a very interesting volume of historical and descrip-
tive sketches of the Royal Society, the Royal Institution, the Society of
Arts, the Institution of Civil Engineers, the British Association, the Royal
Geographical Society, and several other learned bodies, more or leas knowh
to fame. The papers originally appeared in the columns of /50,
GRAPHICAL METHOD FOR THE ANALYSIS OF BRIDGE TRUSSES,

extended to Continuous Girders and Draw Spans. By Charles
E. Greene, A.M., Professor of Civil Engineering, University of
Michigan. Illustrated by Three Folding Plates. Price $2.00.
New York city: D. Van Nostrand, 23 Murray and 27 Warren
streets.

This treatise elaborates a method of investigating the stress on roots and
trusses, originated by Professor Clerk-Maxwell; and it showns once more
the valuc of the graphical method of describing the pbysical characteristics
of complex bodies, a method which seems destined to be adapted to every
branch of mechanical and dynamical science. The author points out, with
much force, that not only is the system available for the solution of the
problem of the strains on a girder, the dimensions of which are given, but it
also contains a means of checking the accuracy of the working drawings of
the structure.

CHEMICAL EXAMINATION OF ALCOHOLIC LIQUORS. By Albert B.
Prescott, M.D., Professor of Organic and Applied Chemistry
in the University of Michigan. New York city: D. Van Nos-
trand, 23 Murray and 27 Warren streets.

This volume is a useful and trustworthy aid to the analysis of all such
alcoholic fluids as are used as food or stimulants. It discourses on the
question of adulteration in a sensible and practical manner, and contains
statements that go far to justify immediate government interference with
the trade of the falsifier.

THE OVERLAND MONTHLY. Devoted to the Dovelopment of the
Country. Terms $4.00 per annum. San Francisco, Cal.: John
H. Carmany & Co., 40 Washington street.

This excellent magazine maintains a well earned reputation. The number
now hefore us (February, 1875) commences with an interesting account of
the naval duel between the Kearsarge and the Alabama.

A PRACTICAL TREATISE ON THE GGASES MET WITH IN (COAL MINES,
By the late J. J. Atkinson, Government Inspector of Mines,
England. Price 30 cents. New York city: D. Van Nostrand,
23 Murray and 27 Warren streets.

A useful and readable essay, published {n Mr. Van Nostrand’s Science
Series.

THE AMERICAN EDUCA1TTONAL CYCLOP.EDIA, a Reference Book for
All Matters Pertaining to Education. Published Annually
Volume I, 1875. Price $2.00 in cloth, $1.50 in paper. New York.
city : J. W. Schermerhort. & Co., 14 Bond street.

This volume is a complete manual of the statistics of the educational con-
dition of all the States and Territories, with a synopsis of the occurrences
affecting the question during the years 1873-1871. Some biographical sketches
of prominent educators recently deceased, and articles on the educational
systems of other countries, add much interest to this useful work, an adver-
tisement of which appea 's on page 15%.

DECISIONS OF THE PATENT OFFICE.

BEFORE THE BOARD OF EXAMINERS-IN-CHIEF. PRESENT: MARCTUS §. HOPKINS.
R. L. B. CLARKE, OONOURRING.—APPLICATION OF MILLER T. GREENLEAF
AND GEORGE Q. ADAMS FOR A PATENT FOR A CAR COUPLING.

Continued from paye 139.

Our position i3 a peculiar one with respect to the Commmissioner. We are
atribunal vested by statute with certain jurisdiction and powers, but it has
never been judicially determined under the present patent act that our
favorable decisions, made in the proper exercise of statutory jurisdiction,
upon «x parte applications, are binding ugon the Commissioner. We are
no more than a quasé judicial tribunal. The Co mmissioner’s office 18 both
executive and quasi judicial. The whole Patent Office and all its officers
are a portion of the executive branch of the government, and not of the
judicfary. None of us have full judicial powers and the ord inary means of
sustaining the exercise of t hem. Just what is the legal scope of the power
of the Board and the effect of our decisions—upon cases appealed to usas a
gumn’]udlcm] tribunal within the Patent Office, which is under the general

irection of the Commissioner as its head—has long been, and still is, a dis-
Euted question between the Commissioner and appellants before us, who

ave sought toinvoke our favornble decisions, as sufficient to warrant him
in the grant of patents. This question I8 now actually pending before the
Supreme Court of this District in a suit brought for the purpose of deter-
mining it. The opinion of the court in Snowdon vs. l?lerce (manuscript
decisions, Supreme Court, D. C.), referring co the act of 1861, although go-
ing cleariy to the root of the matter, and strongly and uncquivocally
declaring our judicial independence of the Commiss oner, and the reason
for it, had not the force, in the opinion of Commissioner Fisher,of a judicial
decisfon of the point. (Commissioner’'s Decisions, 1869, page 68.) He
regarded it as merely obiter dictum,and declared that the
executive one, that ought to go to the Attorney General. His decision, lik.
that of Judge bunlop in Snowden v8. Pierce, referred to the act of 1861, ang
sharplg’ disputed the ground taken by the court. The present act, however,
i8 not identical with that of 1861. In fact it appears to be materially differ-
ent. Beyond the difference indicated from a consideration of it in the light
of the ordinary rules forthe interpretation of statutes (namely, regarding
the words, the context, the subject matter, the effects and conseqaences,
andthespiritand reason of the law), the following extract from the re-
cords of the House of Representatives, relating to the passage of section 10,
by that body. are not without significance:

*“ Mr. Butler, of Massachusetts: Now he (the Commissioner of Patents)
bhas under him a Board of Examiners, who are nominated by the President
and confirmed by the Senate, and who are quite his equals in every respect.
I understand that the opinion of the Committee on Patentsis that this pro-
vision, as to establishing rules and regulations for the proceedings, does not
apply to the conduct of the employees of whatever class. But the dfﬂicult,v i8
that the Commissioner of Patents has made a series of time tables, and other
rules and regulations covering the acts of the employees, which he has ap-
plied tothe Examiners, who are his equals and coordinates, and who ougﬂt,
not to bein :\n{ way under him. Therefore I want to put in this language
to exclude the idea of his having any such power. am willing that he
should govern hisclerks and laborers and all who hold under him, but 1 am
not willing that he should have the gower of annoying and disturbing, if he
chooses, 1t(he men who are appointed by the same power as he {s,and with the
same rank.

¢ Mr. Jenckes: I1think I can show thegentleman from Massachusetts that
hisamendment {8 ngt needed. This power to make the rules and regula-
tions is to apply to the proceedingsin the Patent Office,and not at all to the
personse mploged there; and the rules and regulations to which the gentle-
man refers,and of which he complains, are made bf the Commissioner under
the power in the existing law, which {sreprinted In this bill at the end of
section 10 in the following words:

; 1T£;ay) shall be governed in their action by rules prescribed by him.’ (Act
That power we proposeto takeaway. Itispartof the recommendation of
the Commijttee that these words be stricken out from the existing law, and
that the power which the Copnmissioner shall have and ought to have shall
be that of regulating the madner in which proceedings shall be conducted in
his Office; the rules of court, 80 to speak, not the ruwes of decision butaf gov-

o

the comiiittee on patents has gut. on record will obviate the necessity of the
amendment I had proposed. I therefore withdraw my amendment. But T
desire to inake another, In the ninth line of the tenth section. The section,
asreported from the com imittee, reads thus:

* The Examine¥s-in-Chief shall be Fersbns of competent legal knowled}g]'e
and scientific ability, whose duty it shall be, on the written petition of the
appellant, to revise and determine the validity of the adverse decisions of
Examiners upon application for patents; and for reissues of patents, and in
interference cases: and whenrequired by the Commissioner, they shall bear
and report upon claims for extensions, and perform such other duties as he
may assign them.’ L .

T want to strike out the words ¢ hem(zg assign them * and 1hsert ih their
place the words ‘ may be assigned them by law.’ Tht chairtnan bf the totn-
mittee will see that under the words ¢ and pertorm va:h bther dutizs as ht
may assign them ’ the Commissioner miglt—thbugh that would not be very
lk'ely,yet he might—put them tosWweeping out the Office. The duties should
be assigned them by law ahd not by the will of the Commissioner. That is
th'e point I desite to make.

‘* M»r, Jenckes: The language which the gentleman objects to JIs the lan-
gﬁaie of the exis ing law. As there is no hardship under it,we did not take
the responsibility of recommending its alteration.

‘“ M. Butler, of Massachusetts: Ah! But the difiiculty i that under the
old law the Commissioner has shown a disposition to interfere, which the
comittee by thisbill seek very preperly to regulate.

“Mr. Jenckes: We thought we met that objection sutficiently by taking
away the power to assign duties in the Office. But there are many things in
which the Commissioner might wish the services of the Examiners-in- Chief,
but which it would be very difficult to prescribe detinitely by law.

‘“ Mr. Butler of Mussachusetts; Then I will compromise by moving to sub-
stitute the word * like ' for the word * other,’ xo that it may read ‘such like
duties as he may assign them,’

‘* Mr. Jenckes: 1 have no objection to that, * * * * * The amend-
ment was agreed to.’’ (Cong. Globe, Part 4, 2d. session,41st. Congress—1869
and 1870, p. 2,855,

Thls authenticrecord history of the passage of section 10, defining the du-
ties of the Board, like the language) of the section itself, plainly shows the
intent o fthe law-making power. The sectiun must be read in conhnection
with section 7 defining the duties of the Commissioner, and both sectiony
must be construed together so that each shall stand—the rule heing * uf re?
majiz voleat quam pereat.’ . . .

Section 10, following after section %, and conferriiig special powers on the
Board, must be held to. restilct the meaning of seetion 7, giving general

owers to the Ceminissioner, if it can be supposed that the two sections are
rn appatrent ¢onflict. Butitis plain to us that they are not—that section 7 re-

ates wholly to executive and ministerial duties, over which it. provides the

Secretary shall have ** direction,’ and not at all to judicial duties. Sections
46 and 47, providing for appeals, confer upon the Commissioner his judicial
powers, in the exercise of whichhe 18 inde;])endent. These sections, in con-
nection with section 10 (with none of which do any other sections of the act
in the least conflfct), make the law as plain as language can wellmake it.

It is clear we mustin our judicial capacity be, in a certain measure, inde-
gendent of the Commissione¢'r, and our decisions, favorable to appellants,be

inding upon him and all others,so far as the duty of granting patentsis
conecerne gexcept fraud should appear), or el se we must be wholly subor-
dinate to his judgment. and our favorable, as_well as adverse decisions, be
liable to be overruled by him at his pleasurc. We are either an independent
tribunal in this Ofice with ag ellate jurisdiction, to relieve the Cormmis-
sioner of all judicial responsi ¥my, excep tin cases regularly appealed to him
from our adverse decisions, or elde we are mere clericalreviewers of a por-
tion of the work of Examiners, to aid the Commissioner, subject to his dic~
tation in forming our opinions, and whollydcpending in all cases upon his
glxppmval of the judgments we pronounce.  There is no middle ground. But
if the former be the correct view of our powers and responsibilities under
thelaw, it is undoubtedly competent for the Commissioner, in order to pre-
vent the erroneous issue of a pateht, in any case where in his judgment
there is reason why it ought not to issue, to r¢fuse to issue it, and to refer
it to the Board for their consideration and review of the alleged matter of
error. And if the Board, for any cause,should fail to agree with him as tgthé
judgment,then he might still refuse to execute and grant the patent; and thé
existence of the alleged error, to warrant them in the alteration of theif
sufiiciency of his reason for refusing could be tried before the Supreme Coluirt
of the District on application tor writ of eandamas,and then on appeal before
the Supreme Court ofthe United States. This would seem to be ample provision
against the erroneous issue of 4 patentor a dangerous exercise of 2 power of
independent judicialaction by the Board. But tie presumption is that officers
of the intelligence and dignity of Commissioners and members of this Board
would endeavor to do their duty,and to avoid conilicts; and we apprehend
cases of irreconcilable difference of opinion, of such importance as to ‘nvolve
litigation, would seldom occur. Were each tribunal (the Commissioner
and the Board) purely judicial, instead of adininistrative and quas: judicial,
cach would have a distfnet Jurisdiction and be as independent of the other
in the Office within that jurisdiction as supreme and subordinate courts;
and the first duty of each would be to define {ts own jurisdiction and
act accordingly . !In that state of things np Commisgeioner would ever have
Huestioned our judicial independence, and it would be admitted to be our

uty to guss upon this case {ndependently of th¢ Commissioner: coming to
us as it does, without any very recent action of his upon the question at
issue, and with the recent decisions of the courts. as we think, clearly con-
trolling that issue, The case does not appear to be very different than ifa
new statute had in the meantime been enacted, declaring u rejected and
abandoned application insufficient. 1t isonly the mixed nature of the official
duties in this Office that has raised a doubt of the distinct distribution of
them by law. But from the language of the statute,and the necessities of
the case, we canhave no doubt that we are required to adjudicate, and not
merely to reg)orn upon cases _duly appealed to us. and, in doingso,to exercise
ordinary judicial freedom of judgment. Weare to * revise and determine
upon the adverse decisions of Examiners.'' Appellants who pay their fees
and employ counsel to argue cases before us arc entitled to such adjudica-
tions, and to have them enforced so far as they are legallgv effective. Other-
wise they do not obtain their quid pro quo, and a ?eals 0 us and adjudica-
tions by us would be farcical.  Nothing can be plainer than thatin all ex-
ecutive matters relating to the proper transaction of our business—matters
of mere practice, or mode of procedure, etc.—we are, with great propriety,
subject, under the law, to the control of the Commissioner. Nor can any-
thing be clearer than t hat, upon points that have come judiclally before hi m,
upon regular appeal from our adverse decisions upon them, and been de-
cided by him, we are bound to follow his decisions to the extent of their
legitimate intendment and effect, until they are unmistakably overruled by
higher authority. Beyond that, it is our opinion, upon thé most careful
consideration, we are not subordinated to him by law, in our judicial capa-
city. Nor do we perceive any anomaly, or any change to the public, from
sucha fact. The Secretary of the Interior has full supervision of the Comn-
missioner and all other officers in the Patent Office, in all executive and
ministerial matters. But the Commissioner is vested, by section 47 of the
statute, with certainjudicial:functions,in the exercise of which he is entirely
independentof the Secretary; and we know of no instance of the Secretary’s
attempted Interference with respect to them. Following the necessity of
the case, in order to enable the public business to be done, the law has made
the Commissioner thus independent. Followingthe same necessity,grow-
ing out of the magnitude of the judicial work of this Office, the whole of
which it is impossible for the Commissioner to perform and be held judi-
cially responsible for, the law, we think. has made the Board, within the
imits above named, independent of the Commissioner. This being so, onur
legal duty, from which there can be no conscionable escape, requires us to

ronounce our judgment upon th e issue in this case. We could not be justi-

ed in letting it go tothe Commissloner with a pro forma affirmance of the
rejection by the Examiner,thus compelling the party to %ny his appeal fee of
$20 and the other expenses incident to such an appeal. Thereare many con-
siderations, w hich we duly appreciate, in favorof the greatest courtesy and
deference, an d of a_harmonfous exercise of the functions of the different
tribunals within this Office. But official ethics cannot require or warrant,
the deprivation of a legal right of a suitor, by the withholding of its own pro-
per judgment, under circumstances like the present, by a lawful and respon-
sible tribunal. We should greatly have preferred that soimportant a matter
be first enlightened by a decision of the Commissioner;ard in order to get
this case before him for decision, we have proposed to certify it up to him,in
analogy to the practice sometimes adopted b{ the Sl’lll)l"(’,me Court ofthis Dis-
trict, so astosave the a‘)pellants their appeal fee. The Commissioner,how-
ever, not approving of that course, we must reverse the decision of the Ex-
aminer, and his decision is hereby overruled. We recommend, however,
that he call the Commissioner’s personal attention to this case, on account
of its peculiarity and impertance. . X
Marcus S. HOPKINS, Examiner-In-Chief.
I concur with the views in regard to the 1nsuﬂlcienc¥ of the references,and
unhesitatingly unite in a decision reversing the examiner’s rejection.

A plain question of law based on admitted facts as presented for ouradjo-
dication i8 in fact thc only point relied upon by the appellant.

We tind that the examiner erred in holding the invention anticipated by &
rejected and abandoned application. .

We have the highest authority known to our judiciary to sustain the point
made by appellant.
‘We have the repeated decisions of the circuit courts—as cited—to the sams

effect.

We have the principles and reasons underlying the law to sanctionit to our
good sense and judgment.

All we have to do, in the discharge of our duties under the statute giving
us powerand jurisdiction, is to find and record our judgment.

If done honestly and intelligently, the Commistioner canhave no occasion
to exceptto ouraction.

His power is ample to guard against any evil effect from our finding.

If he thinks a patent should not issue for ¢ny cause, he has only to refuse,
and it will not issue.

If called togive his reasons upon mandamus,his action would he undoubt-
edly sustained if his reasons should prove good and legal. .

I'do not believe in forcing parties to pay fees and go to the Commissioner
on questions which the law contemplates as within our pecnliar province
and jurisdiction, and which we should decide on our own conscicuces and ac-

ding to our best judgment.
coreing to o Judg R. L. B. CLARKE, Framiner-1n- Chief.

a

Inventions Patented in England by Americans.

[Compiled from the Commissioners of Patents’ Journal.l

From January 15 to February 1, 1875. inclusive.
BURNING L1QUID FUEL, ETC.—C. E. Robinson, New York city.
COATING METALS, ETC.—D. R. Brownlow et al., Middletown. Conn.
CuTTING FABRICS.—A. H. Cramp (of New York city), London, England.
DYEING AND FINI1SHING.—P. Magneretal., New Orleans, La.
FUR-CoaTED FABRIO.—H. Kellogg, Milford, Mass.
HEAD COVERING, ETC.—H. Kellogg, Milford, Mass.
MAKING ICE, RTO.—C. P. N. Weatherby (of New York city), London, Eng.
PRESERVING ANIMAL SUBSTANCES,ETC.—J.R.McClintock,New Orleans,La.
PREVENTING FRAUDS BY CONDUCTORS.—C. G. Imlay, Philadelphia, Pa.
ROLLERs FOR TEXTILE FaBrICcs.—E. Edwards, Boston, Mzss.
ROLLING NUT BLANK BArs.—G. Johnson, Haverstraw, N. Y.
SACK SEWING MACHINE.—H. P. Garland, San Francisco, Cal.
SEWING MACHINE.—E. Moreau, San Francisco, Cal.

ernment. 1 hope that gentleman will withdraw his amendment,
““ Mr. Butler, of Massachusetts: The explanation which the ¢hairman of

© 1875 SCIENTIFIC AMERICAN, INC

SPIKE MACHINE.—A. Whittemore, Cambridgeport, Mass.
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Recent dmevican and  Lovelgn Latents,

Improved Die for Making Hollow Rings.

Shubael Cottle, New York city, assignor to Mulford, Hale and
Cottle, of same place.—This invention has for its object to produce
circular and oval hollow rings from a disk of sheet metal, and with-
out any cross seam, for use in manufacturing chains, buttons,
studs, and other articles of jewelry. The operation is accomplished
by an ingenious series of dies and cutting tools, which force the
metal by degrees into the proper shape.

Improved Barbed Stock Fence.

Francis T. Wilson, Ames, [owa, assignor to himself and E. J.
Bartlett, of same place.—This invention consists of barbs combined
with the longitudinal rods of a fence, to prevent cattle from rub-
bing and presxing the rods apart or down to pass the fence. The said
harbs consist of short pointed pieces of wire inserted in an eye in
the rod, crossing each other, and secured by a staple, so as to point
in four directions, and be securely held when the rod is strained up
tight,

Improved Saw Sharpener.

Joun Crook and James A, Crook, Augusta, Ohio.—This invention
congists of emery wheels adapted for dressing both sides of the
tecth and gumming the saw, together with driving gear and adjust-
ing devices, and & apring clamp mounted on a radius bar contrived
to be contemporarily attached to the collar of a circular saw, all g0
arrunged that the wheels can be readily applied to the teeth, 20 as
to dress them all alike and do the work expeditiously.

Improved Seed Planter.

William C. Reynolds, Collierstown, Va.—This inventijon consists in
a false bottom, tor seeder hoppers, provided with subjacent sup-
port and side apertures, designed to relievethe slide from the weight
of the seed, and 8o remove the liability of the aperture to become
clogged.

Improved Bandage Winder.

Alfred M. Cone, Corry, Pu., assignor to himself and L. D. Parsons,
of same place.—.\ spindle, made square in cross section, passes
through the upper end of a frame and has upon its end a crank, by
means of which it is revolved. The bandage is wound around this
spindle by revolving the spindle rod. A rod is attached to the
trame, and is soldered to the end of the arm, so as to leave a narrow
space between the rod and the arm. The cloth or bandage 1s passed
through this spacc and carried tu and around the spindle with any
degree of tightness by bearing ligotly with the hand upon it below
the space or rod. When the bandage has been wound on the spin-
dle, it is readily slipped oft.

Improved Steam Condenser.

Edwin O. Brinckerhoff, New York city.—Two steamn and water-
tight cases are placed the one within the other. .\ space is left be-
twecen the tops, bottoms, and sides of the said cases. A double-act-
ing pump discharges into two U pipes. The upper end of one of the
1" pipes and the lower end of the other pass through the side wall of
the outer case, and discharge the cold water into the space between
the case, whence it escapes continuously through the waste pipe.
The upper end of the other U pipe passesthrough the walls of both
the cases, and is connected with the upper end of a coiled pipe,
placed within the inner case, and the lower end of which is con-
nected with the steam and watertight box upon which the coil
stands. The lower end of the other U pipe passes through the walls
ot both the cases and enters the bhox, so as to discharge a stream of
cold water directly into the said box. The exhaust steain pipe
passes in through the tops of the ca<es, and discharges the exhaust
ateam into the upper purt of the inner case, where it is iinmediately
condensed by the streamns of cold water passing continuously
through the space between the cases.

Improved Top Joint for Vehicles,

"Thomas F. Darcy, New York city.—This top can be readily raised
and lowered by the occupant while sitting in his place on the seat.
The knuckle joints of the braces are made so as to fold forward or
toward the pivots of the bows, instead of backward, as heretofore,
and are attached to a shaft at the lower end, having a spring applied
10 it, so as to raise and hold the top up. The lever, to press it down,
iz provided with a lock catch to hold the top down, or in any inter-
mediate position. It is also arranged to lie down on the cushion out
of the way when the top is down, and to stand up alongside of the
hack when the top is up.

Improved Feed Roller for Planing Machines.

Samuel N. Brown and Henry W. Meyer, Dayton, Ohio.—This in-
vention consists of a feed or pressure roller for planing machines,
made of an interior cushioning sleeve of elastic material placed
firmly upon the shaft, and covered hy ua series of outer metallic
rings.

Improved Resawing Machine.

John Gerhardt, Montreal, Canada, assignor to himself and James
Hutchinson, of same place.—This is a simple self-contained gang re-
sawing machine, which can be readily moved about and set up any-
where. Tt is self-sustaining, requiring no tixtures or fastenings other
than its own supports, which consist of a strong horizontal frame of
suitable hight, length, and breadth for a resawing machine, on which
is the usual upright frame for the saw gate, also the driving ma-
chinery. and the feeding and regulating apparatus.

Improved Bench Vise.

Carloss Burton, New Baltimore, Ohio.—The stationary juw of the
vige is made angular to overlap a portion of the end and top of the
bench. TUpon the plate are cast arms, which are let into the top of
the bench, und the ends of which are widened to give them a firm
hold upon the said top. 'The movable jaw of the vise is placed in a
horizontal position. To the rear part of the movable jaw areattached
two rods, which pass through the stationary jaw, and which keep the
movable jaw always puarallel to the stationary jaw, or nearly so. The
work, when loug, is clamped between and held by dogs, one of which
{8 ingerted in & hole in the movable jaw, and the other is inserted in
on? or the other ot the holes formed to receive it in the top of the
‘bench,

Improved Railway Tie.

Samuel L. Porter and Duane Peck, Rochelle, Il1l.—The bed pieces
are of castiron, with flat top part and flaring supporting sides, that
rest upon the gravel, tamped firmly below them. The bed piecesare
ot equal size, forming a broad and solid base for the rails. Diagon-
ally crossing braces connect the bed pieces across the track, and in-
terlock with short side extensions of the bed pieces below the rails.
Other devices secure the rigid and strong lateral connection of the
bed pieces. The rails are secured on the flat top of the bed pieces by
longitudinal guide flanges. This mode of fastening the rails, together
with the rigid support of the bed pieces, prevents effectually the
well known moving of the track in endwise direction for certain
distance.

Improved Propelling Wheel for Canal Boats,

Gustav Heydrich, New Ulm, Minn.—This wheel is rotated mn a
central wheel box of the beat, and is provided with hollow sleeves
that extend radially from the hub and guide sliding propelling arms.
Said arms are released from the pressure of spring levers acting
tiereon, by an arc-shaped side flange of the whee] casing, so that
taey engage the bottom of the canal and propel the boat.

Srientific Jmerican,

Improved Hair Cutters’ Gage.
Alexander G. Wilkins, Meadville, Pa.—This invention consists of
a slotted gage, composed of parallel ribs, which are bent of one
piece to form a point, heel, and top part, the heel and point fitting
the convexity of the head, while the curved or bent ribs guide the
head and hold it in position for the cutting action of the shears sup-
ported on the upper or top part of the gage. The handle is attached
to the rear ends of the ribs, and provided with adjusting devices, by
which the ribs may be set nearer together or farther apart, for cut-
ting the hair to any required length.
Improved Seed Planter.

John G. Garner, Pittsburgh, Texas.—In thisseed planter, the drop-
ping disks are mounted loosely on a driving axle, so a8 to be shifted
thereon, and interchangeable hoppers are provided, adapted for
one or both disks, respectively.

Improved Brick Kiln.

William Bull, Ewell, England.—The kiln may be of any continuous
formn. At the bottom of each wall, openings are left at intervals of
three feet. The tloor is built between the parallel walls of the kiln,
and the openings are carried across the whole width through the
flooring, and covered in with bricks. A few inches above each ash
tlue, a firing tlue is left for the insertion of the fuel. The bricks to
be burnt are set close together in walls, one brick’s length in thick-
ness, parallel to the kiln walls. Between the walls of green bricks
and the kiln walls, spaces are left for draft passages. Opposite each
firing tlue an opening is left in the walls of green bricks, the whole
taken together forming a combustion chamber for the fuel, which
ir inserted through the tiring flues. These walls of green bricks are
carried up to within about a foot of the top of the kiln. The whole
is then covered over with a layer of bricks, flat, on which is spread a
layer of ashes. At intervals of forty feet, a width of about eighteen
inches of the brick flat is open, over which, when required, a mova-
ble chimney on wheels, extending the entire width of the kiln and
with outlets, may be placed ar an escape flue for the steam and waste
products of combustion.

Improved Truss Bridge.

John B. Winters, Attica, Mich.—This invention consists, ewen-
tially, of plates and rods for coupling the stress and sway braces to
the chords; also, plates for coupling the chords to the caps. The
construction is very simple, and the arrangement of the plates
allows of fitting in the braces with but little labor.

Improved Screw=Threading Device.

Charles W. Roberts, Cohoes, N. Y., assignor to Norman W. Frost,
same place.—The vise plate is made adjustable on the bed. The
lower jaw is stationary, and made in two parts, connected together.
The upper jaw is fastened to the sliding block, which is attached to
the vise screw. This jaw works down between the two parts of the
lower jaw. Each of the jaws hasa V-shaped opening, the sides of
the V being serrated so as to effectually hold the tube within the
angular openings, and keep it from turning. The hub of the die
wheel works on a stationary screw block as the wheel is turned, and
draws the dies on the tube. The tube ig held stationary in the jaws
of the vise, and the feed block is held stationary on the tube by a
set screw. Suitable adjustment adapts the machine to different
sized tubes.

Improved Lamp Burner.

John Gleason, Brooklyn, N. Y.—This invention has tor its object
to prevent the upper part of a lamp from being heated by the
burner, and thus guard against explosion, and at the same time pro-
duce a better light. The invention consists in a safety extension
collar, formed of the double walled body, having itsouter wall tinely
perforated and a single hole in its Inner wall. It is provided at its
ends with collars to adapt it to be interposed between the burner
and collar of alamp. The hole in the inner wall of the extension
collar also allows any explosive gas that may be formed in the lamp
to escape, thus further guarding against explosions. It is made ¢o
as to go on all lamps, from the largest to the smallest, and is partic-
ularly adapted for gas fixtures, and intended to take the place of
gas in stores, as any kind of illuminating ofl or liquid gas can be
burned with perfect safety, with or without chimneys. A sample
burner will be forwarded on receipt of tifty cents, on application to
the inventor, at 390 Hicks street, Brooklyn, N.Y.

Improved Garter.

Lucius F. McDonald, Belfast, Me.—A shortpiece of elastic web-
bing is looped around a metallic loop, and its ends are secured to
each other and to a buckle hy a metal plate, which is looped around
the tongue bar of the buckle, and has a short slot for the passage of
the tongue of said buckle. Around the metal ring is also passed a
light sheet metal plate, the ends of which are bent together, and
receive between them the end of the leather strap. Upon the side
edges of the plate are formed lips, which are bent down upon the
upper end of the said plate. The ends of the plate and the lips are
pressed down upon the end of the strap, and are further secured in
place by punching.

Improved Dumping Car.

John E. Bemis, Chicago, Il.—The object of this invention is to so
improve the platform dumping car which was patented to same in-
ventor under date of May 5, 1874, thut the mode of throwing the
tilting platform in and out of gearwith the trucks is simplified, and
the dumping and discharging of the load facilitated. The motion
of the cars, by means of a slight backing of the locomotive, tilts
the platform and dumps the load on the same, in the manner set
forth in the aforesaid patent. After the load is discharged the
platform tilts back on the trucks, and is carried into regular posi-
tion by the forward motion of the locomotive.

Improved Device for Filling Bags.

Junior D. Platt, Plattsville, I1l.—The stand is made adjustable by
means of a screw clamp, to which it isattached, so as to be placed in
any convenient position on the counter or shelf. A pivot pinin
the lower end of the stand passes through the clamp, and allows
the stand to be turned in either direction, as may be required. This
stand is curved in its upper part, and its upper end has a flaring
horizontal band, which receives and supports a funnel.

Improved Harrow and Planter.

Beauman Butler, St. Johnsbury Center, Vt.—The cross bars are
armed with harrow teeth and cultivator or drill teeth, according to
the kind of work to be done. There are also scraper burs, and a
tongue roller extending across from one to the other of the run-
ners. The front scraper is arranged vertically on pivots, and is
armed with a metal plate at the front. There isalsoa foot Jever,
extending backward and resting on the first cross bar, to be pressed
down by the driver to hold the scraper to its work, its oftice being
to crush the clods and otherwise smooth the surface in advance of
the teeth. The scraper may be used in rear of the harrow teeth,
and provided with a suitably arranged lever for operating it. The
hind scraper is a broad plank, armed with a metal plate, and ar-
ranged obliquely to the surface, the front edge being the highest. to
run over and press down the lumps smoothly. It is also arranged
on pivots at the upper edge to adjust the bearing portion higher or
lower, as required, and it is provided with adjusting holders.

Improved Bird Cage Attachment.

George Fliedner, Portland, Oregon.—This is a crib for cages, for
holding pieces of cake,apple,sugar, and the various articles which
are usually placed between the wires of cages, and consequently

not securely confined.
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Improved Butter Worker,

Joseph Thompson, Albany, Wis.—In using the machine the butter
to be worked is placed in the box between a grate and one of the
followers. The cover is then closed, and a lever is operated, mov-
ing the followers back and forth through the box, and forcing the
butter back and forth through the grate, working it thoroughly
and bringing it to a uniform colorin a very short time.

Improved Friction Drum.

Joseph S. Mundy, Newark, N. J.—This invention relates to im-
provements in friction drums tor pile drivers and hoisting ma-
chines, and consists in the construction of the friction pulleys, and
in the mechanism at the other end of the drum, by means of which
the drum is made to take more or less friction, as may be required.

Improved King Bolt Bearing.

Gilbert J. Orr, New York city.—This is a bush in the axle hole for
the king bolt, to take the wear to which the axle itself is subject
without it, and be removed for the substitution of a new one when
too much worn, to save the loss of the axle. It also consists of a
nut for fastening the bush in the axle, and an inverted cup screw-
ing on this nut to form a cup around the bolt above the axle, to
contain absorbent material to be saturated with lubricating ma-
terial.

Improved Toy Gun,

Wilhelm Wiedemann and Lewis Lindsey, Lawrence, Kan.—The
barrel is formed of two parts, with a narrow open slit between
them. The projectile isimpelled by means of an elastic cord passed
through the barre), and its ends attached te a wire crosshead,
which latter passes through the long slit. The wire crosshead also
passes through a catch block, which, when drawn back, catches
over the point of a tumbler, which latter is held in position by a
trigger and spring. When the trigger is pulled the tumbler is re-
leased, the catch block slips from its end, and away goes the cross-
head with the projectile before it.

Improved Fruit Picker.

Benjamin I Price, Mount Sterling, Ill., assignor to himself and
A. A. Hill, of same place.—The invention consists of jaws pivoted
to each other, made the one with a double concuve edge and the
other with a single concave edge, and provided with rubber springs,
in combination with a tiexible tube, stufl, and operating cord. The
jaws can be drawn together to cut the stems of the fruit by pulling
upon the said cord.

Improved Tag.

Cevedra B. Sheldon, New York city.—This invention consists in
attaching the card to the twine by folding the corners of the card
over the ends of the twine, at an obtuse angle to the parallel sides
of the same, and fastening the said cornerg, with the inclosed ends
of twine, with suitable adhesive matter.

Improved Shoe.

George D. Hill, Baltimore, Md.—The invention consists in first
sewing together the ordinary in and out soles by a seam at the heel,
and then sewing them, together with an extra insole, by an inde-
pendent sole seam.

Improved Sash Fastener.

John Berndt, Denver, Col.—The invention relates to an upper
and lower sash connected by a cord so as te be clamped and held at
different elevations, and consists in bringing down the cord through
a vertical hole in the top of the lower sash and partly through a
munnion thereof, the pulley being arranged within a slot, and the
clamp attached to the surface of the munnion.

Improved Curtain Fixture,

George C. Mathers, Louisville, Ky.—This invention relutes tc cer-
tain improvements in curtain fixtures, and it consists in the combi-
nation with a notched disk journaled in a slotted bearing, of a sta-
tionary detent, un endless cord, and two small friction wheels, the
said wheels being arranged to one side of the disk, and the said cord
passing around the same in such a manner as to form a laterally
drawing loop, which, when a draft is exerted upon the cord, brings
the disk away from the detent, and the journal of the disk in a por-
tion of the slotted bearing where it is free to revolve.

Improved Wedge.

Charles McDermott, Oakland Station, Ark.—This invention is a
wedge constructed with a chamber or cavity. The head and in-
clined sides of the wedge are formed, preferably, of a single plate
of wrought metal, and the straight or parallel sides of triangular
plates, the same being welded firmly together. The wedge is hence
cheaper, lighter, and more convenient to handle or transport than
the ordinary solid wedge. It may be also driven with greater ease,
by reason of its inertia being more readily overcome by the blow of
the maul.

Improved Wagon.

Jucob Becker, Jr., Seymour, Ind.—The invention consists in a
very novel simple construction of wagon brake, where by the hold-
ing back of the horses automatically applies the brake, while the
tongue may be locked by a slide so as not to apply the brake. It
also consists in a new mode of coupling the reach, in pivoting the
doubletree, and in preventing the bolster from rocking.

Improved Wheel Plow.

Peterson Prawl and Francis H. Wemple, Waverly, Il.—Both the
transporting wheels run in the bottoms of furrows, so as to have
smooth and level paths, and thus cause the plow to run truc and
steady. There is a pivoting connection between the axle and the
beam, to enable the plow to be turned in smaller space than would
otherwise be possible. The axle may be turned by turning an arm
through the medium of a lever, to whick is attached a lever pawl,
the engaging end of which takes hold of the teeth in a curved bar.
To move a small wheel down to support the machine in a level po-
gition while being turned, the pawl is released from the notched
bar, and the lever is moved forward until the lower side of the
small wheel isin the same horizontal plane with the lower side of
thelarge wheel.

1mproved Cotton Auger.

Albert O. Schultz, Memphis, Tenn.—This invention consists of a
cotton auger with upper and tapering blade, and intermediate up-
ward-inclined teeth, being provided with symmetrically fluted sides
for reducing the cross gection, and giving thinner and more pointed
teeth and blades.

Improved Hand Fire Engine.

Henry Neumeyer, Millerstown, Pa.—This consists of a tank and
three, more or less, single-acting force pumps combined so as to
throw a single and continuous stiream of water from a hose pipe.
The cranks are so constructed that, while connected with the shaft,
they may be slipped from the ends thereof and turned round into
the tank, 3o as to be out of the way when they are not in use.

Improved Cotton Seed Planter,

Benjamin F. Miller and William J. Reeves, Gatesville, Tex., assign-
ors of one half their right to James M. Morris and Edward A
Jones.—The teeth are attached to a shaft which revolves in bear-
ings in the sides of the hopper, in such positions that the teeth may
project through a slot in the bottom of the hopper, so as to force
the cotton seeds out through said slot. To a sliding rod within the
hopperare attached one, two, or more crosspins,which keep the seed
inthelower part of the hopper stirred up sothat the teeth may carry

it out, uniformly and without fail.
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Business and Lersonal,

The Charge for Ingertion under thig head is $1 a Line.

Agricultural Implements, Farm Machinery, Seeds,
Fertilizers. R. H. Allen & Co., 189 & 191 Water St.,N.Y.

Magic Lanterns, Stereopticons of all sizes and
prices, for Parlor Entertainment and Public Exhibitions.
Pays well on small investment. Catalogues free. McAl-
lister, Man’f’g.Optician, 49 Nassau St.,N. Y.

Fleetwood Scroll Saw, with Boring Attachment,
for all descriptions of light Scroll Sawing. See adv't.,
page 93. Trump Bro's, Manufacturers, Wilmington, Del.

Manufacturers of Hydrants, send price list and
cuts to Fisher & Fiske, Martinsburg, West Virginia.

Miller’s Brick Presses for fire and red brick.
Factory, 809 South Fifth Street, Philadelphia, Pa.

Agents Wanted to Sell Staple Goods. Good com-
mission paid. For sample, enclose 20c. to Star Manuf’g
Co., New Bedford, Mass., 2. O. Box25.

Wanted—A thoroughly practical Glue Maker.
Address I. P. Cartwright, Weston, Mo.

To Machinists.—For Sale, Cheap—A partially fin-
{shed Engine Lathe, 11 feet bed, 28 inch swing. For fur-
ther particulars, call on or address Clark, Smith & Co.,
Fort Plain, N, Y.

‘Walrus Leather Wheels, for polishing Iron, Steel,
and all fine Metals. (ireenc, Tweed & Co., 18 Park Place,
New York.

¢Synovial Lubricating 0il.—This renowned Oil is
thoroughly established, and is undoubtedly the most re-
liable, durable, and economical lubricator (applicable to
every grade of machinery) ever before brought to public
notice. After continued use and the most exhaustive
tests, 1t is so declared by scores of leading Manufacturers
and Engineers throughout the country. It i{s free from
gum, keeps bearings clean and cool, {s uniform in quality,
more durable than the purest Sperm, requires but about
one fourth as much for lubrication, and 18 afforded at less
than half the cost of thelatter.’’—[ American Commercial
Times.| The Lester Ofl Co., 183 Water St., N. Y., are the
exclusive manufacturers, and cheerfully furnish any de-
sired information to parties interested.

A Practical Mechanic wants a position as
Draughtsman or charge of a Machine Shop. Can give the
best of references. Address Mechanic, 17 Cedar Street,
Room 1, New York.

Geo. P. Rowell & Co., of New York, are adver-
tising agents, and probably do the largest business in that
line of any firm in the United States. They have system-
ized the business so completely that they have at their
command the attention of almost all the people of the
nation who take a paper or have access to one.—|Reflex,
Buffalo, Me., Dec. 17, 1870.]

‘“Book-Keeping Simplified.” The whole system
in a few pages. Cloth, $1. Boards, 75 cents. Sent, post-
paid. D. B. Waggener & Co., 424 Walnut St., Philadel-
phia, Pa., Publishers ‘‘ Waggener's Trial-Balance Book.”

For Sale, Cheap—The Canadian right of the best
Curtain Fixture out. Oldham & Co., Cuba, N. Y.

Will the manufacturer of metallic ring dish
washer send address to W. E. Darracott, Lowell, Mass.?

Wanted—A large Soap Kettle, with appurtenan-
ces. J. F. Edgar, Corinth, Miss.

Wanted—The Address of builders of Stearin Can-
dle Machinery. J.E. S. & Co., 93 Liberty St., N. Y.

Send stamp for specimen copy of the Sheet-Metal
Builder; all ‘about Galvanized Iron Cornices. Published
monthly. Address Sheet-Metal Builder, Salem, Ohio.

Steam and Water Gauge and Gauge Cocks Com-
bined, requiring only two holes in the Boiler, used by all
boiler makers who have seen it, §15. T. Holland, 57 Gold
St., New York.

The Varnishes and Japans of the London M'f’'g
Co. compare favorably in price with, and are unexcelled
in purity, durability, and color by, any first class houses
in Europe or America. Hyatt & Co., office 246 Grand St.,
New York; Factory, Newark, N. J.

Price only $3.50.—The Tom Thumb Electric
Telegraph. A compact working Telegraph Apparatus,
for sending messages, making magnets, the electric light,
glving alarms, and various other purposes. Can be put in
operation by any lad. Includes battery, key, and wires.
Neatly packed and sent to all parts of the world on receipt
of price. F. C. Beach & Co., 263 Broadway, New York.

Soap Stone Packing, in large or small quantities.
Greene, Tweed & Co., 18 Park Place, New York.

Diamonds and Carbon turned and shaped for
Scientific purposes; also, Glaziers’ Diamonds manufac-

tured and rcset by J. Dickinson, 64 Nassau Street, N.Y.

Piano and Organ Wire Work of all kinds, Valve
and Key Pins, Iron and Brass Finishing Nalils, &c. &c.
The Hendey Machine Co., Wolcottville, Conn.

A New Thing !—I will furnish any Machine, and
Driving Power, or a complete set of Machinery for any
kind of Mill or Factory, at the Manufacturer's lowest
prices; set itup, if wanted. Send on your order. Address
P. . Walit, Sandy IIill, N. Y. Parties wishing me to
represent them will forward circulars, &c.

Wanted—Machine for testing tensile Strength of
Bar Iron. William Morehouse, Buffalo, N. Y.

Send to Atlas Works, Indianapolis, Ind., for a
Photograph of their 20 inch Engine Lathe.

Wash Stands, New Styles, Marble Tops, can be
used in any situation. Prices very low. Send:for a cata-
logue. Baliley, Farrell & Co., Pittsburgh, Pa.

Grindstones—4,000 tuns. Berea Stone Co.,Berea,O.

Send for Circular of a very Superior Boiler Feed
Pump. D. Frisbie & Co., New Haven, Conn,

Baltimorc Steel Hoe Works, Manufacturers of
the “ Lockwood Hoe.’* Send for Sample and Price List.

Peck’'s Patent Drop Press. Still the bestin use.
Address Milo Peck, New Haven, Conn.

For small size S8crew Cutting Engine Lathes and
Drill Lathes, address Star Tool Co., Providence, R. 1.

Inventors of Electrical and Telegraphic arrange-
ments are invited to communicate with the Electro-Mag-
netic M’f’g Co., 36 Broad St., P. O. Box 1804, New York.

Genuine Concord Axles—Brown,Fisherville,N.H.

Spinning Rings of a Superior Qualty—Whitins-
ville Spinning Ring Co., Whitinsville, Mass. Send for
sample and price list.

Faught’s Patent Round Braided Belting—The
Best thing out—Manufactured only by C. W. Arny, 301 &
303 Cherry St., Philadelphia, Pa. Send for Circular.

Temples and Oilcans. Draper, Hopedale, Mass.

For Solid Emery Wheels and Machinery, send to
the Union Stone Co., Boston, Mass., for circular.

Mechanical Expert in Patent Cases. T.D. Stetson,
23 Murray St., New York.

All Fruit-can Tools, Ferracute, Bridgeton, N. J.

Hydraulic Presses and Jacks, new and second
hand. Lathes and Machinery for Polishing and Buffing
Metals. K. Lyon, 470 Grand Street New York,

The ¢ Scientific American” Office, New York, is
fitted with the Miniature Electric Telegraph. By touching
little buttons on the desks of the managers signals are sent
to persons in the various departments of the establish-
ment. Cheap and effective. Splendid for shops, offices,
dwellings. Works for any distance. Price $6, with good
Battery. F. C. Beach & Co., 268 Broadway, New York,
Makers. Send for free {llustrated Catalogue.

For best Preases, Dies, and Fruit Can Tools, Bliss
& Willlams, cor. of Plymouth and Jay, Brooklyn, N. Y.

Buy Boult’s Paneling, Moulding, and Dove-tailing
Machine. Send for circular and sample of work. B. C.
Mach’y Co., Battle Creek, Mich., Box 227.

Small Tools and Gear Wheels for Models. List
free. Goodnow & Wightman, 23 Cornhill, Boston, Mass.

For Sale—One “Cottrell & Babcock” Water
Wheel Regulator, in good order—by D.Arthur Brown &
Co., Fisherville, N. H.

For Surface Planers, small size, and for Box
Corner Grooving Machines, send to A. Davis, Lowell,
Mass.

Hotchkiss Air Spring Forge Hammer, best in the
market. Prices low. D. Frisbie & Co., New Haven, Ct.

Blake’s Belt Studs arethe most reliable fastening
for Rubber or Leather Belts. Greene, Tweed & Co., 18
Park Place, New York.

Fairy Electric Engines, with battery com-
plete, $6; without battery, $4. Electro-Magnetic Manu-
facturing Co., 86 Broad St.—-P.0. Box 1804, New York
&)+ N. Cassell, Lincoln, Neb.,wants a doable curry

omb manufactured on royalty in Combs.

For Solid Wrought-iron Beams, ete., see adver-
tisement. Address Union Iron Mills, Pittsburgh, Pa., for
ithograph, &c.

C. D. florist.—J. W. W,
can find directions for making nitro-glycerin on
p. 283, vol. 30.—C. G. will find full information as
to grate bars in Trowbridge’s ¢ Heat and Steam
Engines.”—E. J. H. is informed that there is no
rule for determining the horse power of a boiler.
—Q. R.N. will find full information as to the rub-
ber horse shoe on p. 166, vol. 31.—M. M. W. will
find a recipe for baking powder on p. 123, vol. 31.—
D. L. L. should consult a treatise on water wheels.
—T. W. will find directions for hardening needles,
etc., on p. 347, vol. 31.—I. C. }'., W. R. M., and many
others are informed that water glass is silicate of
soda, advertised regularly in our columns.—J. L.S.
can preserve his canvas tent by usingthe prepara-
tion described on p. 347, vol. 31.—B. C. S. can scour
his castings by the processgiven on p. 139, vol. 31.

(1) W. H. B. asks: Will steam destroy the
temper of spring steel kept constantly in it? A.
The springs, if properly tempered, will continue
serviceable for a long time unless the steam press-
ure is unusually high.

(@) F. L. asks: How much coal and water
areneeded to propel a freight train of 30 cars for
100 miles at the usual speed? A. These elements
vary greatly. We find, from an inspection of 1066-
motive returns, thata tun of coal will move an or-
dinary freight train a distance varying from 35 to
62 miles.

(8) S. F.S. asks: Can you tell me how to file
a circular saw for sawing cord wood into stove
length? A.No.l isa good shaped tooth for very soft
wood, the wide bevel being the front of the tooth.

The point would be liable to break or bend in very
hard wood or in knots. No. 2 will stand to saw
the hardest timber or knots, but will not cut as
easily as No.1. No.3is a form of point generally
used for promiscuous sawing of both hard and
soft wood. The shapes of saw teeth should be
varied to suit the kind of wood to be sawn. The
set must be wide enough to clear the plate. In
sawing very hard wood, less set is required than in
sawing wood that issoft and fibrous.—J. E. E., of
Pa.

(4) B. M. M. and others ask: What study
would be best for a machinist to take up? A. It
would be well to begin with geometry,drawing,and
natural philosophy. We can recommend Minifie’s
¢“Mechanical Drawing,” Robinson’s or Loomis’
“Geometry,” and Silliman’s,Ganot’s,or Deschanel's
¢ Physics.”

(5) F. E. H. says: I wishto make two large
wooden troughs to hold a silver and copper solu-
tion, for electroplating. Please give me a recipe
for varnish that will stand the cyanides. A. Coat
it with marine glue.

6) F. R. G. asks: I am engaged in con-
structing areflecting telescope, which I wish to be
a Gregorian. The mirror is 7 inches in diameter
and uf 6 feet focus. What should be the focus of
the small mirror, and where along the tube should
it be placed 8o as to give the best effect? A. Focus
of small convex mirror, Cassegrain, 8 inches, 64
inchesfrom speculum. A Cassegrainian would be
much better. The small convex mirror corrects
part of the spherical aberration of the speculum.
It is placed at its own negative focal length inside
the focus of the large mirror.

(7) W. L. W. asks: Is musk such as is
used for perfumery, extracted from the common
musk rat? A. Itis prepared from the musk root,
sumbal, or jatamansi (a substance imported from
the East). The root itself has long been used in
India and Persia as a medicine, a perfume, and for
incense. It has a pleasant, musk-like odor, and
acts as a powerful stimulant on the nervous sys-
tem.

(8) A. W. R. asks: Can you give me any
information as to the saw here chown? The en-
graving shows the shape of the fleam or lancet-

toothed saw. a shows the form of tooth of full
8ize, and b, the position for holding the saw. The
Baw is held flat on the bench, and one side is fin-

ished before the saw isturned over. No setting
is needed, and the plate should be thin and of the
best quality and temper. A. We have never used
this particular shape of tooth. For very fine
smooth sawing, this form of tooth would undoubt-~
edly work well; but must be filed by an expert
workman.—J. E. E,, of Pa.

(9) S. M. asks: 1. How are galvanometers
made? A. A magnetized needle is placedin the
center of a coil of insulated copper wire, the
needle being suspended by a thread, or resting on
a pivot. 2. Ihave a magneto-electric machine for
medical purposes. It has always worked well un-
til lately, and now I cannot get a hard shock
though I put on all the force I can. The induc-
tion coil is all right,but T can only get a very feeble
current through the secondary coil, and that at
very irregular intervals. Itis driven by a revolv-
ing armature between the plates of a small elec-
tromagnet; the circuit is broken and connected
by two small silver springs, which press upon an
arrangement on the shaft of the armature. The
armature revolves about 200 times per minute. A.
Probablythe coating or insulation of the wire of
the secondary coil is destroyed, and thus prevents
the secondary current from traversing the entire
length of the wire.

(10) R. A. asks: How can I separate silver
from copper in blocks of mixed metal? A. Dis-
solve the mixed metal in aquafortis of 1'2 grav-
ity. Precipitate the silver as chloride with solu-
tion of salt, and reduce the chloride with zinc and
dilute sulphuric acid. Evaporate the remainder
(containing copper) to dryness, ignite to drive off
the acid, and reduce the metal in crucible, or pre-
cipitate the copper in solution by iron.

(11) D. C. M. asks: Where can a mineral
rod be obtained? A. If you mean by a mineral
rod a divining rod, we cannot say, because they
are only sold by quacks and used by ignorant per-
sons.

(12) B. P. M. asks: When did the first land
plants make their appearance? A. In certain
shales and other deposits, belonging to the Devon-
ian formation.

1. Is the school started by Agussiz still open, and
is it the best school of its class? A. Itisstillopen,
and is the best. For further information, address
the officers. 2. Do medical colleges admit students
who only take anatomy? A. Not as a general
rule.

(13) W. D. 8. asks: 1. What substance
will dissolve in water at its natural temperature?
A. Most of the saltsof the alkalies and metals. 2.
What substance will dissolve in water only when
heated to 200° or 212° Fah.? What substance will
dissolve in water heated (under pressure) to 500°
or 700° Fah.? A. Substances which dissolve under
these circumstances will also dissolve, although
not to so great an extent, at lower temperatures.

I drop a piece of copper into nitric acid; power-
ful analytic and synthetic action ensues, and there
rises a murky, yellowish, brown vapor. What is
this vapor? A. Hyponitric acid.

(14) A. S. asks: What degree of heat is re-
quired to melt nickel? A. Nickel has remarkable
magnetic properties, which it loses on being heated
to 650° Fah. The standard authorities do not state
the melting point of nickel further than itis very
high and near that of iron.

(15) F. E. asks: How can I line a tin can
withlead? A. Tin lined lead pipes are now com-
mon, and a compound sheet of the two metals
might be used for your purpose.

(16) T. H. W. asks: 1. How can I coat cast-
ings with copper? A. The article should first be
rendered free from rustby rubbing with an emery
cloth, or by dipping into a pickle composed of sul-
phuric acid 2 ozs., hydrochloric acid 1 oz., water 1
gallon. After the article has remained some time
in this pickle, it should be taken out and the rust
removed by a brush and some wet sand ; if the ox-
ide cannot be easily cleaned off, it must be re-
turned to the pickle. Assoon as the article is ren-
dered bright, it is washed in a warm solution of
soda or potash, for the purpose of removing all
grease. Lastly it is well rinsed in hot water, and
immediately placed in a concentrated solution of
sulphate of copper, to which a little sulphuric ecid
has been added. In a short time it will be found
to be coated with an even covering of metallic
copper. 3. How can I blue wire cloth, such as is
used for dish covers? A. See p. 266, vol. 30.

(17) W.R.asks: 1. Can you give me are-
cipe for a dye that will change a set of wooden
white chessmen to a pretty red color? A.ToZ2Ilbs.
genuine Brazil dust add 4 gallons water. Place
the articles, immersed in this liquid, in a suitable
vessel, boil them for thgee hours and let them
cool, then add 2 ozs. each of alum and aquafortis,
and keep lukewarm until the required shade is
obtained. 2. What would be the greatest distance
at which a brilliant light would appear to stand
over and so designate a particular house? A. We
do not fully understand your question. The mag-

nesium light has been distinctly seen at sea, when
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25 miles distant, and the lime, “ Drummond,” or
¢ calcium,” light at a distence of fully 100 miles.

(18) H. M. asks: Can you tell meof a var-
nish which is perfectly transparent, for polished
silver ware? A. We think the following recipe
will answer your purpose. Take gum mastic 6
0zs., turpentine 14 ozs.,, place them together in a
large bottle, and shake for some time without the
application of heat. When dissolved, strain it
through a piece of calico, and place it, in a bottle
tightly corked, so that the sun may strike it for
several weeks, which will cause a mucilaginous
precipitate, leaving the remainder as transparent
as water. It may then be decanted into another
bottle, and put by for use.

(19) H. W. J.says: I have a camera ob-
scura, but the lenses are gone. It will take a pic-
ture about 3 inches square. What kind of lens
would be best to get? A. Try a meniscus,1 inch
in diameter, of 5 inches focus, or buy a quarter
size view tube.

(20) E. B. 1. asks: 1. How canI make para-
boloid chucks to grind glass specula by means of a
common lathe? A. Keep the mirrorspherical un-
til polished, then polish out the center until the
focus of marginal and center rays is the same
when you read the SCIENTIFIC AMERICAN at 50
yards distance. 2. If cast, how are the molds con-
structed? A. Cast a pair, tap for lathe spindle,
turn to template of correct radius, thengrind to-
gether with emery. 3. After the speculum is
ground and polished, how can it be tested for mi-
nute errors, and how can such errors be corrected?
A. The parabolic mirror bhas twice the longitudinal
aberration of the spherical one. That of the spher-
ical one is equal to the square of half the aperture
divided by eight times the principal focal length.
The mirror is mounted on wooden cleats and
viewed at the center of curvature: 1, with an eye-
piece mounted on a graduated table close to an
artificial star, a lamp with two pinholes in its
opaque screen. If spherical, the image is sharply
defined, and surrounded by interference rings. 2.
By moving an opaque screen across the cone of
rays in front of the pupil of the eye. If the mir-
ror be spherical, it will resemble a plane surface.

(21) H. Z. E. asks: 1. Does the earth in its
pathround thesunalways move in the same plane?
A. No. 2. What is the shape of the earth’s orbit?
A. An ellipse. The eccentricity is ). In 24,000
years it will diminish to 00033 and commence to in-
crease.

(22) D. B. & D. H. B. say: We have an en-
gineer running our engine; he sometimes runs
with 30 1bs. of pressure, at other times as high as
750r 801bs. He contends that low pressure is as
good as high pressure in regard to economy. We
say that low pressure takes more fuel, mnore wa-
ter, and more steam. Whichis right? A. The dif-
ference is in general considerably in favor of high
pressure, but not always, however. We could not
give an estimate of the difference in your case
without Kknowing more particulars.

@3) E. 0. G. says: 1. I state that, at the
depth of 1mile in the sea, a human body will, by
the pressure, be rendered uwnrecognizable, at 3
miles torn and pressed out of shape, and at 7 miles
torn to pieces. Am I correct? A. We do not know.
2. At what depth is there a pressure of a thousand
atmospheres? A. At about 34,000 feet.

(24) N. R. says: T have a well 80 feet deep,
which is 15 feet from boiler. Can I force the wa-
ter up through pipe, 90 feet high from bottom of
well, with701bs. steam? A. Yes.

(25) P. P. says: I read that, in warming
buildings by steam pipes, each square foot of sur-
face will heat 200 cubicfeet of the surrounding air
to 75°, and will require 170 cubic inches of boiler
capacity for its supply. 1. Isthisa good standard
to goby in estimating the quantity of pipe needed
to heat a building? A. There is no general rule
for all kinds of buildings. 2. What increases and
diminishes the weight of air, and what increases
and diminishes the density of air? A.Cold or com-
pression increases the weight of a given volume.
Heat or expansion diminishesit.

(26) J. H. says: 1. We have a boat 16 feet
long by 3 feet wide, flat-bottomed, pointed at bow
and nearly so at stern. Can this boat be driven as
fast by a propeller as by one pair of oars? A.The
oars will answer best. 2. On p. 43, vol. 32, in your
answer to J. H, you speak of pitch and gutta
percha not being attacked by water. Would this
be good for painting the outside of a boat with, to
prevent the water soaking into the wood? A.
Yes.

(27) A. B. asks: What is meant by the area
of a piston? A. The number of units of square
measure, such as square inches or square feet, in
the cross section.

I have a rose bush that seems to be full of small
reptiles resembling snakes. How can I kill them
without killing the rosebush? A. Apply to a
nurseryman.

Whatismeant by the frogling box of a locomo-
tive? A. Thetermis new tous. Perhapssome of
our readers can explain it.

(®8) A. L. M. asks: What is the best plan
of seasoning green dogwood or other small woods
to avoid cracking? We are putting it in a tight
box and turning on live steam, and intend piling
itin a dry room (heated by steam) afterwards.
‘Will this answer, and how soon will itdry? A.No
doubt this plan will answer if it is thoroughly
steamed, and it will dry in a few days.

1. What should be the size of a crank pin for a
45 horse power engine? A. The question is too in-
definite to admit of a general answer. 2. How can
I tightena loose crank on shaft? A. It should be
bushed and refitted.

(29) L A. T.says: 1. On p. 19, vol. 32, un
der head of ¢ British Naval Guns,’ we find the
following: “The latter was proved capable of pen-
etrating wrought iron plates 14 inches thick, as

well as a backing of 18 inches of timber and a skin
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of 1}4 inches plates,” etc. We wish to know if the
projectile will pierce the above mentioned in one
body ? In other words, will it (the gun) shoot
through a total of 334 inches of the above at one
shot? A.Yes. 2.Can a ball be made to gothrough
14 inches of solid iron? A. Yes. 3. Can a vessel
be made to float on water with that amount of
irononit? A. Yes. 4. ‘“It penetrated 12 inches
armor.” What is meant by armor? A. The pla-
ting on the vessel’s side.

(30) L. H. H. asks: What can I use on belts
that have become glazed and hard? A. We be-
lieve castor oil and neatsfoot oil to be among the
best preparations. We know, however, that engi-
neers have a variety of materials which they
think very well of; and as the matter is one of in-
terest, we ask for information from our readers.

(31) C. E. P. asks: Please give me a good
practical recipe for coloring raw wool with a log-
wood blue. A. Use 10}4 1bs. logwood, 1¢4 1bs. prus-
siate of potash, 3¢ 1bs. supersulphate of tartar,
214 quarts muriatic acid, 14 1bs. nitric acid, 1341bs.
muriate of tin.

With an engine 9x18, how can I getthe most
power with 50 1bs. steam, with a 4 feet band wheel
on engine shaft and a large belt to drive line
shaft with, or by coupling the line shaft to the en-
gine shaft and drive each machine with a small
belt from a pulley on line shaft? A. In the sec-
ond way.

(32) F. H. H. asks: 1. Can oil or grease be
extracted from bones, leather, etc., by the use of
bisulphide of carbon? A. Yes. It is used in
large quantities for this purpose. 2. How can the
grease be recovered or separated from the carbon?
A. By distillation, using a retort connected with a
worm, and condensing tanks, similar in arrange-
ment to the apparatus used in the distillation of
light oils.

(33) C. C. asks: How can I construct a fur-
nace to smelt copper and silver ore on a small
scale? A. It would require a whole treatise to give
you the desired information, and we advise you to
consult standard works on the subject, if the ser-
vices of apractical man cannot be obtained.

(34) C. F. says: I wish to condense about 7
cubic feet oxygen into a cylinder 7 inches in diam-
eter and 18 inches long, and about 10 feet hydrogen
into one of the same size. What will the pressure
per square inch be on each cylinder? A. The
pressure will vary inversely as the volume. Thus,
if 10 cubic feet of hydrogen,at a pressure of 15 1bs.
per square inch, are compressed so as only to oc-
cupy a space of 1 cubic foot, the pressure will be
150 1bs. per square inch. Iron {, of an inchin
thickness will answer for the cylinders. You will
find rulesrelating to gases in Ganot’s or Deschan-
el's ¢ Physics.”

35) E. H. M. asks: What would be the
best packing to use in a cooking vessel to prevent
the escape of steam? A. It would probably be
well to give the cooker such a form that you can
getin a packing ring, and clamp the two parts to-
gether.

(36) J. M. T. asks: At what speed will an
engine 5x6 and a boiler 5 feet high x 86 inches in
diameter, with 70 1bs. of steam, drive a propeller
screw 36 inches in diameter in a tank of water, the
wheel to be stationary ? A. At about 300 revolu-
tions a minute, if the wheel were completely im-
mersed.

How high will a pound of steam raise a column
of mercury? A. About2;$5 inches.

1. Is there any back pressure on a high pressure
cylinder of a compound engine? A. Yes. 2. Are
the cranks of such an engine set at right angles or
opposite each other? A. In both ways, and atin-
termediate angles. 3. Would a three-cylinder en-
gine on the compound principle, having cylinders
for three pressures from high to low, be practica-
ble? A. Yes. It hasbecn done.

(37) G. 8. asks: The diameter and length
of a hydraulic cylinder being given, how can 1 find
the thickness of metal to withstand any pressure
per square inch ? A. Itiscustomary tostrengthen
such cylinders with bands or other devices, when
the pressure is very great. But for an ordinary
thick cylinder, made of cast iron, the following
rule will answer: Safe strain in 1bs. per squareinch

4,000 thickness of cylinder in inches.

“internal radius in inches+thickness in inches.

(38) A. B. asks: What is the milk of lime
that distillers use for cleaning vats, etc.? A.
Cream or milk of lime is a thick mixture of the
hydrate of lime with water. It isreadily obtained
by first slacking the lime properly, and then mix-
ing it with water until of the consistence of thin
whitewash.

(39) J. L. asks: What is the difference in
strength of a 14 inch and 16inch boiler flue against
external pressure? What is the variation of inch-
esin diameter to base calculation on, for external
and internal pressure, or how much additional
thickness of iron would be required to make
strength equal for both kinds of pressure ? A.The
following empirical rule will enable you to make
the desired calculation: The resistance to collapse,
in lbs. per square inch of surface, is found by
multiplying the square of the thickness in inches
by 806,000, and dividing the product by the product
of the diameter of the flue in inches and the
length in feet. Let F=thickness of flue in inches,
D=diameter of flue ininches, L=length of flue in

feet, P=resistance of flue to collapse, in lbs.
806,000 T?

er square inch. Then P=———
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(40) W. K., of Lippe,Germany, says: Since
discovering that the following method of harden-
ing picks for burr stones was the best, I brought
it into use at several places, and all the millers
who use it will have no other method : Have the
pick made of the best tool steel, with a stout edge
to it, both sides being similarly shaped; let the
tool be about one inch and a half wide. Heat the

edge to a cherry red and dipit into clear, cool wa-
ter, not further than one tenth of an inch. Indo-
ing this, let your arm rest on something firm, to
enable you to hold it quite steadily. Assoon as
the tool is sufficiently cooled off, it is ready for
use. The advantage of this method is that you ob-
tain a hard edge, not liable to fracture, as it is sus-
tained by the soft steel behind it.

(41) H. P. asks: How can monograms, etc.,
be erased from china ware? Will hydrofluoric
acid do it, without making a spot? A. Stop out
the part of the vessel which you do not wish to
haveattacked with adam of wax or melted paraf-
fin, and allow the liquid hydrofluoric acid to re-
main in contact until the surface is sufficiently at-
tacked. But it would be a very troublesome and
difficult operation. There is no other solvent so
powerful as this.

(42) L. &. 8. asks: Can you tell me what
solution or preparation is used for dipping plain
wooden crosses in, so that they are covered with
crystalsthat are generally red and not more than
1¢ inch in diameter and 4 inch long ? A. Try col-
oring a saturated solution of saltpeter or alum
with aniline red, and continue dipping until a suf-
ficient thickness has crystallized. Or use a solution
of bichromate of potash or red prussiate of pot-
ash.

(43) J. 8. F. asks: Is there any such an art
as throwing the voice ? Several persons have told
me that ventriloquists can throw their voicesin any
direction, and at any desired distance. I contend
that it is mostly deception, for it does not look
reasonable to me that sound can be pitched about,
separate from the body. A. Your view of the
matter is correct. The deception consists in so
working upon the imagination that an audience
readily believes the sound to come from a dis-
tance.

(44) J. L. D. says: There is a curious com-
bination of gear wheels called Ferguson’s mcchan-
ical paradox. It consisted of 3 pinions connected
to one spur wheel, one of which runs in opposite
direction to the spur, one in the same direction?
and one not at all. How can this be? A. The

wheel, A, is secured to the pin, D, about which the
arm, B, revolves. There are two pins, F, G, se-
cured to the arm. The wheel, E, isloose upon F,
and gears with A. The three pinions, H, I, K, are
loose upon the pin, G. I has as many teethas A:
H, one more, and K, one less.

(45) C. W. J. asks: What is Burnetized
lumber for buildingpurposes? A.Lumber treated
with Burnett’s disinfecting fluid, which is large-
ly used asan antiseptic; and this fluid is a solution
of chloride of zinc.

1. What is the fertilizing principle of cotton
seed ? A. It is probably due to the potash con-
tained in the seed. 2. Would not the seed of the
castor oil plant answer aswell ? A. That must be,
of necessity, a matter of experiment with you: we
know of no recorded comparisons between the
two.

How can I make red and green ink for ruling?
A. Red ink: Digest powdered cochineal 16 parts,
oxalic acid 2 parts, dilute acetic acid 80 parts, dis-
tilled water 40 parts, for 36 hours; then add pow-
dered alum 1 part, gum arabic 1 to 10; shake up, let
stand for 12 hours, and strain. Green ink: To pow-
dered bichromate of potassa 8 parts,contained in a
porcelain dish, add oil of vitriol 8 parts, previously
diluted with ¢4 parts water; then heat, and,
while evaporating, add gradually 24 parts of alco-
hol, and reduce to 56 parts, which fliter, and in the
clear liquor dissolve 8 parts of gum arabic.

(46) J. I. W. says: You say: ‘“Never allow
drinking water to be drawn from a cistern supply-
ing a water closet.”” Why not? A. Because the
cistern is often so connected with the water closet
that there is danger of the gases passing from one
into the other, or the water, which readily absorbs
noxious gases and vapors, becomes impregnated
with them.

(47) E. L. asks: Of what is carbolate of
iodine inhalant made? A.The mono- and di-odated
compounds of phenol are produced, with copious
evolution of hydrochloric acid, by the action of
chloride of iodine on phenol. The solution of the
residue in soda ley yields, on addition of hydro-
chloric acid, a grayish white, viscid body, which,
when heated under the ordinary atmospheric
pressure, is resolved into a large quantity of
iodine and rosolic acid ; but when distilled in a va-
cuum, it yields liquid mono- and di-iodophenol,con-
taining a small quantity of rosolic acid. Mono-io-
dophenol, C¢H;IO, is a colorless, sirupy liquid, in-
soluble in water, soluble in alcohol and ether ; and
it forms, with alkalies, crystalizable salts which
are soluble in pure water, but insoluble in strong
potash ley. Di-iodophenol, C4H,I;0, is a colorless

solid, which melts at about 110°, disgolves sparingly
in water, and crystallizes from hot dilute alcohol
in slender flattened needles. Itdissolvesin alcohol
and ether, and in alkalies, forming with the latter
compounds which are soluble in water but insolu-
ble in strong potash ley. When heated it gives off
iodine, and leaves rosolic acid.

Why isit that the dead are always buried with
the head to the west? A. Are they?

I have a microscope and telescope, both of which
are achromatic ; the object glass of the latter is
2¢inches in diameter, its focal length about 54
inches. Is there any way by whichI can combine
the lenses of the microscope and use them for an
eyepiece in the telescope to increase the power of
the latter? A. No.

What would be the effect of black pepper
sprinkled upon beef or pork when packing it for
winter and summer use? A. It would probably
be of no advantage.

What effect would saleratus or bicarbonate of
potash have, if added to the brine in packing
either beef or pork? A. It would alter the taste,
and would not prevent spoiling.

What is paraffin? A. It is a white solid, con-
tained in the heavy portion of mineral oils.

(48) M. W. H. asks: Is cherry tree gum of
any value for mucilage? A. We do not findit
mentioned as of any value. A good mucilage is
the following: Dissolve clear gum arabic in hot
water,and add a very small quantity of sulphate
of quinine. The latter effectually prevents the
mucilage from becoming moldy, and replaces the
poisonous creosote, corrosive sublimate, etc., fre-
quently used to remedy this evil.

Are there any lead mines that have no silver in
the ore? A. The galena, or sulphuret of lead,
which is the ore usually mined, always contains a
small percentage of silver.

‘What is the value of pure gold per ounce? A.
Pure gold is worth about $30 an ounce.

(49) J. S.says: 1. I'havea well, the water
in which is hard,and there is a chain pump in it,
the chain being covered with zinc. Isitunhealthy
to use the wate:? A. Generally speaking, no. 2.
How does zinc poison affect the system? Does it
ever injure the eyesight in any way? A. The
salts of zinc, when taken in poisonous doses, cause
violent vomiting, burning pain in the stomach,
dull eyes, fluttering pulse, and cold extremities.
Death seldom ensues, in consequence of the em-
etic effects.

(50) D. D. N.says: We found that our lamp
burnt with a low flame for about 10 minutes, when
suddenly the flame would dart up to about 15 inch-
es in hight. The oil would trickle down, and the
blaze descend below the chimney holder. What
was the matter with it? A. Your trouble was
probably due to the use of too light an oil, the
vapor of which soon partially filled the inner
chamber, and, owing to the warmth of the room,
expanded and caused the overflow. In this case
the remedy is to use an oil of a greater specific
gravity.

(51) L. K. L. asks: 1. Which flame is best
for a blowpipe to solder white metal to white
metal, gas or alcohol? A. Either will do. 2. How
can I make a white metal solder? A. You will
find a recipe on p. 123, vol. 32.

(52) J. A. D. asks: What acid or combina-
tion of acids will separate the cotton and the wool
ina mixed fabric? A. A solution of ammoniacal
oxide of copper in excess of ammonia dissolves
cotton, but not wool. To remove the wool from
the cotton, steep in a concentrated solution of pot-
ash, when the wool is absorbed, leaving the cot-
ton.

(33) A. F. asks: 1. Will boiling or steam-
ing timber injure its solidity ? A. The pores of
the wood will become filled withliquid, and some
of the substances soluble in water will be ex-
tracted. 2. Are there any chemicals that will im-
proveit? A. Itis sometimes treated with chlor-
ide of zinc, or chloride of mercury, or tungstate
of soda.

(54) J. H.says: I wish to make a light gar-
den hose out of cotton drill or cotton duck, by
using two thicknesses of the materials. Whatkind
of cement, that is insoluble in water.can I use to
stick the two layers of cloth together? A. Dis-
solve india rubber in bisulphide of carbon, or in
hot benzine.

(55) L. S. asks: What cement is used for
cementing tea lead to paper by the Japanese? A.
Generally what is known as rice glue. It is made
by intimately mixing rice flour with cold water,
and then gently boiling it; it is beautifully white,
and dries almost transparent. Papers pasted to-
gether with this cement will sooner separate in
their own substancethan at the joining.

(56) H. 8. M. asks: What is the shortest,
surest, and best way to analyze water? A. Water
analyses are difficult, and can be made only by
chemists. 2. What is the best way to find if the
water we wish to analyze is fit for drinking? A.
As a general rule, when a bottle is half filled with
the water to be examined, set aside in a warm
place, and after a few days (on opening the bottle)
is found to have a bad smell, taste, and color, itis
not wholesome.

Hasoxygen been found to be a compound, as
was reported lately? A. No.

‘What is the latest system of symbols in chemis-
try, and what is taken for the unit? A. The weight
of the hydrogen atom is the unit. The system is
described in Cooke’s ¢ Chemical Physics.”

(57) T. F. R. asks: What is it that causes
the phenomena which we see after a person has
imbibed drink of any kind that will intoxicate?
A. “The effects of ardent spirits may be divided in-
to threestages. First, excitement of the vascular
and nervous systems. The pulse is increased, the
face flushed, the eyes animated and perhaps red .
the intellectual functions are powerfully excited
the individual is more disposed to joy and pleas-
ure, cares disappear, the ideas flow more easily
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and are more brilliant. Second, intoxication or
drunkenness, which is a disordered condition of
the intellectual functions and volition, manifested
by delirium, varying in its characterin different
individuals, and by an incapability of governing
the action of the voluntary muscles. This state is
accompanied with excitement of the vascular sys-
tem, and frequently with nausea and vomiting ; it
is followed by an irresistible desire for sleep,which
usually continues for several hours, and is attend-
ed with coplous perspiration. When the patient
awakes he complains of headache, loathing of food,
great thirst, and lassitude; the tongueis furred,and
the mouth clammy. Third, coma or true apo-
plexy, which is usually observed when excessive
quantities of spirit have been swallowed in a
short time. The pulse is generally slow, the pupils
are usually dilated, and the breathing is for the
most part slow; but exceptions exist to all of
these statements. In some cases actual apoplexy
(with or without sanguineous extravasation) is
brought on. The immediate cause of death ap-
pears to be either paralysis of the muscles of respi-
ration, or closure of the glottis. The effects of
spirit agree, in a considerable number of circum-
stances, with those of wine, but present some pe-
culiarities. Spirit more readily induces excite-
ment, which, however, is of shorter duration, be-
ing more rapidly followed by collapse, relaxation,
or debility. Death is by no means an unfrequent
consequence of deep intoxication frem spirit.”—
Pereira.

(58) W. H. 8. asks: 1. How can I cast plas-
ter of Paris molds without getting airholes in
them? A. Make your plaster of the consistence
of thickcream. For hardness, use a strong solu-
tion of alum, instead of pure water. 2. What
kind of varnish should I use for a child’s carriage ?
A. Copal. 3. What is a good varnish for plaster of
Paris patterns, to fill up the pores? A. Try paraf-
fin varnish.

(59) W. M. says: Yourecently published a
recipe for coloring hair dark brown. I tried it ac-
cording to directions, and all it did was to leave a
reddish brown deposit on the hair, which brushed
off assoon as dry. What is the matter? A. You
probably did not remove all the oil or grease from
the hair. Itisto be observed that hair dyes of all
kinds will only act effectively and satisfactorily
on perfectly clean hair. The presence of the
slightest contamination of oily or greasy matter
will arrest orgreatly lessen their action, and ren-
der it unequal in different parts. Hence the hair,
in all cases, should be first thoroughly washed
with warm soap and water, then rinsed with tepid
water, and lastly wiped dry, previous to their ap-
plication. A few grainsof soda or salts of tartar,
added to the first water, will facilitate its deter-
gent action.

(60) R. D. asks: 1. What acids or fluids,
mixed with hydrofluoric acid, will etch a clear
ground on glass? A. Did you use a solution of
hydrofluoric acid or hydrofluoric acid gas? 2.
How can I prepare what is termed by etchers
whiteacid? A. We do not know of any acid by
this name. 3. What acid or mixture of acids, ap-
plied to glass and covered with felspar, will pro-
duce a frosted appearance? A. Sulphuric acid.
The better method isto place fluor spar or felspar
in a shallow leaden dish, and cover it with sul-
phuric acid. The glass plate may be placed to
cover the pan, and as the hydrofluoric acid gas is
generated it will attack the underside of the glass
plate. 4. What clear varnish is used by sign
painters as a finishing protection to gilding on
glass? A. Thisis prepared by dissolving in boiled
linseed oil an equal weight of either copal or am-
ber. This is to be diluted to the proper consist-
ence with turpentine.

(61) J. E. S. says: In your last issue you
gave the following formula for imitation gold
100 parts copper, 7 parts tin, 3 parts magnesia, 3'6
parts sal ammoniac, 1'8 parts quicklime, and 9 parts
bitartrate of potassa. Of what use is the magne-
siain this? A. The recipe wasoriginally published
by two French authors, MM. Mourier and Val-
lent, who claimed for it the advantages mentioned,
but did not state their reasons for adding the mag-
nesia, which would not seem essential.

(62) M. M. M. asks: Are trichine found in
the fat or lean meat of the hog? A. In both, and
principally in the muscles.

(63) W. Y. asks: Can the nerves of the
teeth be killed ? A. Yes. The employment of ar-
senious acid for the purpose originated with Dr.
Spooner, of Montreal. “Theuse of the actual cau-
tery may be often successful ; but inasmuch as it
almost always produces inflammation in the in-
vesting and alveolar membranes, it should never
be recommended. Nitrate of silver seldom suc-
ceeds, and usually increases the pain. The em-
ployment of arsenic, if applied directly to the
nerve, will always succeed. The pain, it is true,
will be removed by the destruction of the nerve;
but so great a portion of the vitality of the tooth
is at the same time destroyed that the organ is apt,
sooner or later, to become a source of irritation to
the surrounding parts. The propriety, therefore,
of the employment of remedies of any kind for
this purpose, except to a front tooth, may be
looked upon as exceedingly questionable. It is
true, the vascular and nervous connection kept up
between the investing membrane and the outer
surface of the root may,for a time, and more espe-
cially if it be an incisor or cuspidatus, prevent it
from exerting any marked injurious effect; but in
the majority of cases, the vitality even here is so
much weakened as, eventually, to render it pro-
ductive of more 6r less irritation. The effect of
arsenic cannot always be confined to the lining
membrane ; it often extends to theinvesting,and
for thisreason I regard the immediate extirpation
of the pulp with an instrument, if the tooth have
but one root, as by far the preferable method of
treatment. But this operation cannotalways be
performed with certainty of success on a molaris
or bicuspis.”—Harris
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(64) J. M. says, on the question of size of | On the Occult Sciences. By J. B. Engraving machine, W. S. Wight.................. 159,488 | Telegraph, etc., automatic, W. E. Sawyer......... 159,460
pump pipes : I put the air vessel or water chamber | On Amalgam Fillings. By F.H. H. Faucet, “"’“05‘23- J. W. Trafton. 159,438 | Thill coupling, A. Clsson. . 159,348
on to the suction pipe to the pump,as suggested by | On the Sewing Machine Monopoly. By L. M. H. gf“cle' ‘“‘;lm' D. ‘;";‘;';1 """" :gg':;: Thill coupling, H. Tyler.. oo 159,880
N. E. L; and while the speed of the pump couldbe | On Mathematical Facts. By M. P. Fl:‘th::!;n des::;;ox; com::z; 0 R R 159, 356 ;"’ s:nrfe"bvz . L& H};xbll;ell. ::3;;
increased somewhat, the results were not near as| On Boulders. ByD. B. Funnel, A, Pforr o T T ’ T:eym:Te’L Buell 8 1'5;" 500
good as prophesied by N. E. L. I amnow convinced | g}, enquiries and answers from the following : Furnace, hot air, B. L. Bradley.. Trestle, bullder's, M. M. Lucky .. 159,587
that, where elbows or bends aveused in the supply | p | g _A. B H.—W.%.—D. M.—A. W.—J. H. S.— | Furniture caster, W. A. Perkins. Truck, hand, L. GI180D (F)......ccevveeeins veeennn. 6,267
pipe to a pump, the diameter of the pipe should| 4 p c.—J. H. H.—J.R.S.—H.—R. L.—W.L.—E.H. | Gag runner, J. P. Hisley........... Trunk, traveling, W. D. Coit..... . 159,24K
be much increased : this applies also to long pipes, | —_w,.H.H.—S.L.F.—A.O.C. Gas, generating, Rawlings and Irelan .. 119,355 | Tmbrella tip retainer, V. Montalbetti... .......... 159.43¢
and if the manufacturers of pumps would make — Gas mains, sealing, Caffall and Thomas........ . 159,380 | Valve for cylinders, rellef, E. Walters............. 159, 4R
their machines to receive pipes equal to the diam- HINTS TO CORRESPONDENTS. Gases, etc., vessel for, J. Matthews 159,433 ‘:alv(‘, self-regulating pressure, A. Campbell (r). -G,Qfl
eter of the pump cylinder, much better results Glass, ornamenting, T. Jones . 159,418 | Vehicle chafing fron, A. Wright................ .. 159,875
would be obtained than are now accomplished. I| Correspondents whose inquiries fail to appear| grqiy griy, c. E. Patric (r) 6,274 | Vehicle runner attachment, J. A. Hyde. oo 169.8%
am now putting up a pump exactly like the pump | 20uld repeat them. If not then published, they | Grain hulling machine, C. Schaschue. 159,461 | Vehicle side bar, Coe & Merritt...... . 159,802
that I originally asked you about. .The opening in may conclude that, for good reasons, the Editor de- | Grate, S. Kepner ... 159,211 { Vehicle wheel, F. W. R. Emery.. 159,251
pump is fora pipe six inches in diameter; but I in- | °10€8 them. The address of the writer should al-| Grate, J. D. Slichter . . 159,361 | Vehicle wheel hub, C. H. Guard (r). 6,27
Ly . = 7. =q 99
ways ba given. Grate, stove, J. D. Slichter.... .. 159,360 | Vehicle wheel hub, C. H. Guard.. . 159,26
tendtouse a pipeeightinchesin diametertoapoint | T e B n L b0 natents, o to the patenta- | Gun dart, afr, H. M. Quackenbush . 159,354 | Wagon side bar, .. A. Collins.... 159,392
as near the pump as possible, and expect thereby q g pal ) pa
pump As possib/e, xp Y Gymnastic apparatus, H. S. Carley 159,301 | Wall, hollow brick, F. Hainsworth . 159,320
1 d sh bility of inventions, assignments, etc., will not be| GY PP , A )
to be able to run the pump faster and show better | L poqhere. All such questions, when initials | Hand rest, E. F. French........ .... ... 159,254 | Washing machine, & Hawkins....... 159,822
results than I have been able to with the Pump on ,8 ste Harvester rake, J. R. Buckwalter .. 159,887 | Washing machine, Slott & Eavenson...... 159,466
which I used the six inch pipe for the whole dis- only are given, are thrown into the w basket, as Harvester rake, Morgan and Motley 159,276 | Watch crystals, gage for fitting, B. B. Loar 159,836
= : . y 3 R ¥ .. 'y 3 & y b, bB. y
tance. My experience shows that it is not safe to ;)tv:ould il h’:'llf ::komi paper 1:’ print ﬂthegl ﬂag' Harvester reel, D. S. Fulton..... ... 159,316 | Watches, center wheel for, M. C. Smith.. 159,863
be governed closely by the rules set down in the | 24t W€ generally taxe pleasure in answering briefly { ga¢ jron, C. E. Ball.......... . 159,37 | Water closet valve, E. 0, Brinkerhof!. .. 159,297
books on hydraulics. As no allowance is made for | 0¥ mail if the writer’s address is given. Hay loader, H. V. Hawkins.. .. 159,264 | Water meter, N. W. Knowlton . .... 159,419
rough and uneven places found in almost all pipes, Hundred? of enquiries analogous to the following | Heater, Tuttle and Larsh .. 159,419 | Welding bars, device for, J. Sutter.... ... 159,768
which retard the flow of water much more than is | 27¢ 3e0t: “Who makes picture frame mitering | Hoe, M. Johnson....... . 159,832 | Wrench, pipeand nur, F. Kohler....... ........ .. 159,42
wenerally imagined, the only sure way that I machines? Who makes engineers’ and suryeyor’s { Hook, A. H. Alverson 169,874
know of is to use pi,pes large el;ouéh tO. furnish instruments? Who publishes a book containing a | Hook, M. MAtt8ONn.........ceeviviiiiiiiiiiininininn, 159,275 EXTENSIONS GRANTED.
eufficient Iy. In testink a fir tiy, | list of all the mines in the United States? Who | Hook, cast, J. C. Coonley 159,304 | o1 030, _SATRAGE STUFFER.—A. Nittinger.
sufficient supply. In tes a fire pump recently, All such person- | Hooks, snup, J. T. Foster . 159,318, 159,403 | o’

I found that the lining in a rubber-lined hose was
torn in a few places, and hindered the flow of wa-
ter so much that the power of the pump was di-
minished fully one quarter. The chamberof which
N. E. L. speaks, on the suction pipe to a pump, is of
much less use on a pump which takes in watcer at
both strokes of the plunger or piston than on a
single acting pump, as in the latter case this chamn-
ber has a chance to fill while the pump is making
one stroke. [If this writer errs at all, it is certain-
ly on the safe side.—EDS.]

(65) S. N. M. says, in reply to F. D. N,who
asks: What is the rule by which pdaper can be cut
€0 as to cover a globe? .\ globe can be covered
with spindle-shaped slips, each in length equal to
half the circumference, laid from pole to pole; the
narrower the slips the more neatly they will fit,
xay 10° wide at the center. Calculate the linear
width. Draw a straight line equal to 3¢ the linear
circumference, and bisect it. Through the center
point draw a perpendicular indefinitely on each
side. Take points on this perpendicular, each side
at a distance from the central point, equal to ¢ the
linear width of the slips. Through these two points
and the ends of the first line, draw arcs of a circle.
The figure thus drawn is the exact pattern of the
required slips. To find the diameter of the circle
on which these arcs are to be drawn, divide the
square of !4 the eircumference of the globe by
14 the linear width of the slips; add the quotient
to the divisor, and the sum witl be the required di-
ameter. Example.—Let the diameter of the globe
be 12inches; its 14 circumference will be 18849 inch-
es. Let the slips be 10°, and their linear width will
be 1:047 inches. The diameter of the required cir-
clewill be 14 feet, 2:17 inches ; radius 7 feet, 108
.inches. In practice, take a rod for a radius, with
an awl for a center pivot, and a small sharp-pointed
knifeat the other end to cut out the shps.

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

J. E—It is litharge or the oxide of lead, and is
forrned whenever melted lead comes in contact
with the oxygen of the air. 1t can be reduced to
metal again. Argentiferous galena is sulphuret of
lead containing a small percentage of silver.—E.
P. C.—It is quartz, and has no especial value.—W.
McC.—No. 1 is a calcareous earth, containing the
remnants of fosail shells and a small amount of
organic matter. On certain kinds of land, it might
be used with benefit. No. 2is clay and earth im-
pregnated with bitumen, which could be obtained
by proper treatment, and used for heating and il-
luminating purposes.—R. T. P.—They are earthy
magnesian limestones, one of them containing a
considerable percentage of bituminous matter; an-
other is colored by a green earth.—0. S.—The bril-
liant metallic particles are pyrites, not gold, of
which there are no external indications; although
it is possible that,ifthe rock were properly crushed
and assayed, it might be found to be auriferous.
—S. W.—It is fluoride of calcium, or fluorspar. ‘It
tuses readily in a blowpipe flame, and is faintly
tluorescent. Its specific gravity is 3-.C5. By further
search, you will probably find well formed cubical
crystals, of which we should be glad to have speci-
mens.—W. S. V.—Send pieces large enough, and
we will determine them. These fragments are too
minute.

H. L. N. asks: How can I clean a knife from
rust formned by perspiration, so as to make the
knife look as though it had just come from the
works?—W. H. B. asks: From what point does
steam press equally in all directions? Does it not
press equally in all directions from a certain cen-
ter? Is not that center the mathematical center
of the vessel in which it is, of whatever shape the
vessel may be?

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIYIC AMERICAN ac-
knowledges, with much pleasure, the receipt of or-
iginal papers and contributions upon the following
subjects:

On Steam Boller Explosions. By M.

On Honing Razors. By G.W.D.

On Exhaust S8team. By J.F. 8.

On Combustion. By C. W.'

On Ants. By H. L. A.C.

On a Calculating Machine. By E. K. W.

On a Phenomenon Explained. By A. S. H.

On the Transit of Venus. By D. W.de F.

On Flying Machines. By A. B. B.

On Counting Money. By J.W.C.

On a Man-Eating Tree. B.y F. H. H.

On Finding Lost Property. By H. W. 8.

On Shifting Passengers from Cars. By B. F. L.

buys black walnut knots. eto. ?”’
al enquiries are printed. as will be observed, in the
column of ‘“Business and Personal,” which is spe-
cially set apart for that purpose, subject to the
charge mentioned at the head of that column.
Almost any desired information can in this way
be expeditiously obtained.

[(OFFICIALL.]

INDEX OF INVENTIONS

FOR WHICK
Letters Patent of the United States were
Granted in the Week ending
February 2, 1875,

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

. 159,369
. 159,401
. 159,218

Alarm, electric burglar, H. E. Walter........
Alarm signal box, tire, G. Floyd..
Atomizer, C. Remhof

Bag or box fastening, C. Fogelberg. . 169,311
Bale tie, 8. H. Giiman......... . 159,258
Bale tie, J. L. Reese.... . 159,449

Bale tie, I. T. Smith........ . 159,468
Bale tie, cotton, H. B. Jones. . 159,268
Ball and socket joint, Tallman & Mande‘ me . 159,471
Bars, etc., cutting off, J. Reese. .. . . 159,448
Bedstead Iastenlng, A, Grillet.. . 159,408

Bedstead, sofa, J. K. Underhill. . 159,290
Bell, call, Hawkins and Hull... . 159,411
Billiard tables, bolt for, J. E. anr . 159,390
Blind #top, J. D. Jones................ . 159,417
Bobbins, mold for casting, M. Dimock..... .. 159,397

. 159,334

Bones, crushing, A. Kumpf.. .
. 159,328

Boom, sheer, T. Irvine

Boots, burnishing, McKay and Fnlrﬂeld vo. 159,839
Boots, burnighing, A. Swallow. . 159,469
Boot role, rhave, G. P. Forter.. ... 159,312
Boots, tacks in, Thompson et al., ,478, 159,474, 159,475

. 159,295
. 159,485
. 159,279

Boot leg turning machine, D. Bissell.....
Boots, ete.,shank rtiffener for, J. M. Watron.
Boring machine, J. and G. Richards

Bridge, P. M. Fulton .. ,.oooovvnennne ... 159,815
Broom, W. S. HancocK............cooeivveen ouee ... 159,409
Burner, lamp, A. C. Vaughan..

Butter worker. J. C. Rorfek ...........ooiinnneen.
Button hole guide clamp, R. Thompson.

Calculating machine, F. 8. Baldwin.....

Calipers, dividers, etc., combined, C. Caton.. 159,246
Camera attachment, G. W. Parker. 159,448
Canallock, T. L. Rosser.............. 159,280

Car axle box, raillway, J. M. Brosius.
Car hrake, C. Fogelberg.
Car coupling, V. Erbach.
Car ¢oupling, J. Graham...
Car coupling, A. Langellier.
Car coupling, M. Pettengill..
Car coupling. B. Slusser...
Car coupling, J. B. Winters..
Car, hand, Hopkins and Cooke.
Car lamp, J. B. Hoyt.......
Car, sleeping, C. E. Lucas
Car, stock, S. W. Remer..
Car truck, J. M. Brosius.....

Cars, draw head for street, G. Jacoby..
Cars, hitch hook for street, D. Demarest
Carhon or lamp black, making, Neff and Fales
€artridge feed case, W. B. Franklin.........

. 159,415
. 159,308
. 159,440
. 159,404

Casting bobbins, mold for, M. Dimock.. . 159,397
Casting for wheels, W. A. Miles........ .. 159,434
Casting ingots, apparatus for,J. B. Tarr.. . 159,472
Chalir, reclining, J. Damm..........c.ceevvveeennn 159,895

Chimney and ventilator, L. B. Silver..............
Chimney top, C. W. Munger.... .
Cistern, J. S. Snyder
Clasp for scarf slides, A. Komp
Clutch, friction, G. H. Starbuck..
Coffee mill, T. Strobridge
Coffee roaster, M. W. Fry
Coffin clamp for hearses, Houck and Fox..
Column, wrought fron, J. B. Cornell.....

Core forming machine, W. C. Amish..
Cotton bales, fastening, A. Baldwin. .
Cotton chopper, J. D. Mitchell...............

Cotton opener, beater, Whitehead & Atherton
Cottonseed, separating fiber from, A. Rock
Covering, non-conducting. C. L. Riker....

Cow tail holder, J. M. Worden......... .
Cultivator, M. Johnson...... . 159,831
Curtain fixture, E. B. Lake 159,424
Cuttingand polishing machine, Walters & Saunders 159,484
Damper regulator, Tomlinsonand Smith.... ..... 159,477
Dash boards, attaching, G. Shaffner 159,283
Dental flask for rubber, S. D. Palmer. .... 159,442
Ditching machine, Willlameon and Sorey.. . 159,371

159,164
. 159,467
. 169,405
159,323
. 159,305
. 159,375

159,378
159,436
. 159,487
. 159,455
. 159,452
159,490

Doll, A. W. Monroe.........c.eeeeeennnnnn . 159,437
Door knob fastening, J. B. Wells.. . 159,486
Drawing hook, A. Forbriger (r)........ .. 6,211
Drilling machine, metal, C. Van Haagen. . 159,481

... 169,876
... 159,258
. 159.480
... 159,289
. 159,388

Drilling machine, rock, G. Atkinson
Ejector, Fulton and Proeger... ........ eee
Elevator, hay, Martin and Moor
sngine governor, steam, F. M. Brown....
Engine valve, J. Bulger, Jr..... teseeeaiee

Engine, ete,, packing, Hughes and Kelly .. 159,326

. 159,314
159,289

Hooks, machine for forming snap, J. T Foster..
Hoops, machine for coiling, J. Tomlinson..
Horse power, J. S. Schofleld (I)........... . 6,268
Horse power attachment, J. G. Merchen.. .. 159,340
Horseshoe blank bar roll, W. W. Lewis...........

159,42
Horseshoe nafl plates, making, D. J. Harrington. 159,410
Horseshoe, elastic pad,.J. B. Wood............ ... 159,292

.. 159,845
.. 159,247
. 159,447
159,28

Hose, antiseptic rubber, J. Murphy.
House building, J. N. Cherry......
Ice creeper, S. R. Phillips...

Ice pick, S. Lindley.........

Insect powder, injector for, C. Chinnock (r)..... 6,265
Iron into steel, converting, Foote and Henry..... 159,402
Journal box, hanger, J. Greenwood. .. 159,260
Keyhole escutcheon, H. T. Blake..... . 159,382

.. 159,286
. 159,319
159,881
159,281
.. 159,257
. 159,859

Knife, revolving pocket, W. Staniforth.
Ladder, step, G. Griinewald...
Lamp, A. M. Blake.............
Latch, door, O. F. Russ

Latch, locking knob, S. H. Gilman

Level, C. C. Schwaner.... ............

Level and slope indicator, O. S. Willey 159,370
Locomotives, increasing traction of, L. A. Rites. 159,453
Loom, pile fabric, 8. Sanford.... 159,282
Loom temple, A. D. Fuller...... .. 159,255
Magnesia, making milk of, C. H. Phillips......... 159,446
Manure distributor, N. Tomlingon................ 159,476

Map exhibitor, J. Lichtenberger... . 159,335

Meat tenderer, J. A. Cornish.... . 159,893
Metal rods. cofling, P. H. Standish................ 159,367
Mill, stamping, H. W. Colver....... . 159,308
Mining apparatusg, Bloss and White .. 159,296
Miter hox, P. and W. G. Suydam .. 159,368
Mortising machine, S. Rydbeck. . 159,456
Mosquito canopy, I. E Palmer. 159,441
Mowing.machine, Morganand Motley.............. 159,277

159,272
... 159,422
. 159,306

Neck tie, O. Kueppers..
Neck tie shield, O. Kueppers ..

Nut lock, C. J. Cummings........... ....... .

Nut machine, P. L. Fitrer.. .. 159,252
Ore separator, D. Nevin.......... .. 159,847
Oven, desulphurizing, .J. C. Brewster. .. 159,384
Oven, portable steam, J. H. Lockwood............ 159,427
Pantaloons, stay forthe hottoms of,S. D. Mills,. 159,343
Paper box, J. F. Jones 9, 159,270

Pavements, repairing, H. W. Goul 6,271
Peat machine, F. Dodge . 159,398
Pegging machine, H. Kuhlmann.... 159,423
Pegs, forming points on, Sturtevant & Shaw...... 159,287
Pegs, compressing points on, F. M. Shaw.. .. 159,234
Plano insulator, W. R. Miller.. .. 159,342
Pin, safety,S. F. Merritt......cceovvevvnnnennnn. .. 159,341
Pipes, controlling cocks of, W. A. Crawford..... 159,394
Pipes, joint for sheet metal, J. Moore............. 159,439
Planter, corn, A. Roark.... . 159,434
Planter, seed, J & W. Campbell (r). .. 6,210
Plants, portable cover for, W. Musgrove. . 159,346
Plow, S. S. Aughe....ccovveevinennnns .. 159,377
Plow, A. Hampe..... .. 159,81
Plow, J. A. Johnson. . 159,267
Plow, T. S.Macomber... ... 159,838
Plow harrow attachment, Jacubns & Ambrose.... 159,416
Printing machine, ticket, J. Anderson.. .. 159,293
Propeller, chain, D. C. Johnson..... .. 159,830
Pulley, differential, J. T. Fewkes. .. 159,400
Pump, C. O. Sylvester........... .... .. 159,470
Quilting frame, T. C. Maris.. . 159,429
Rake, horse hay, B. Owen. .. 159,349
Range, E. O. Brinckerhoft......... .. 159,208
Rectifying apparatus, J. W. Reford..... .. 159,450
Rectifying and purification, J. W. Reford........ 159,451
Rooflng, ete., tile for, J. P. Jeffries .... .. 159,829
Ruler, H. & T. H. Belcher............ ... .. 159,24
Safes, movable cabinet for, W. J. Barnes.. .. 159,380
Sash fastener, C. J. Snow'.. . 159,365
Sash holder, L. J. Baker (r).. .. 6,268
Saw gummer, G. W. Griswold.... . 159,818
Saw, Jig, C. M. Hayden......... . 159,412
Saw set, H. Heinicke.... ...... .. 159,413
Scaffold bracket, S. N. Fisher.... .. 159,309
Separator, grain, T. J. Hubbell...... . 159,414
Sewing machine caster, L. O. Allen ().. .o 6,269
Sewing machine,bag, etc., Garland & Gove........ 159,317
Sewing machine hemmer, A. F. Colby............. 159,391
Sewing machine ruffler, J. M. Griest. . 159,261
Sheep shears,J. L. Smith 159,862

Shirt, C. J. Coyle
Shoe and gaiter, G. Bryant.....
Shutter, rolling, H. J. Defrenne..
Sifter for stoves, ash, J. H. Goodfellow..

159,249
. 159,245
159,307
159,406

Skylight bar, A. J. Post............... 159,353
Slate washer, Lyman & Boell. 159,274
Soda fountain, J. Matthews ...... ..... . 159,431

Soda water, fountain for, J. Matthews.. . 159,432

Spading and other forks, Denio & Babcock (r) vees

6,266
Spike, G. N. Sanders.......ccceevvviiiiinnnnninnnn. 159,457
fpoolforholdingbraid,etc.,elongated,Koch et al. 159,333
Stocking and skirt holder, A. Warren . 159,291
Stop mechanism drop wire, L. Dimock.. . 169,396
Stove, G. C. Milgate... . 169,435
Stove, D. L. Stiles. . 159,465

Stove attachment, cook, E. B. Patten.

Stove grate, J. D. Slichter.... .
Stove pipe thimble, J. 8. Ellfott....
Stove, reservoir cooking, J. H. Goodfellow.
Stoves, ash sifter for, J. H. Goodfellow.....
Straw stacker, G. Sanders.................
Street sprinkler, E. H. Franz..
Tanning pickled skfus, W. R. 8tace...... ........,

159,351
159,360
.. 159,250
.. 159,259
.. 159,406
. 159,458
159,23
159,366
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81,082. —M1x1NG Dovan.—W. Hotine.
81,094.—CREASING STRAPS, RTC.—W. McK. Thornton.

31,102.—CAR SPRING.—T. F. Allyn.
81,128.—Horsr.—E. G. Otis. ’lhree patents,
31,133.—CULTIVATORK.—D). S. Stafford.

DISCLAIMERS FILED.
31,183.—CULTIVATOR.—E. T. Conklin,
87,991.—ROLLING LEATHER.—J. Whitney.

DESIGNS PATENTED.

8,086.—SCREW HEADS.—J. S. Ray, East Haddam, Conn.

8,037 & 8,038.—SCREW HEADS.—R. H. Burr, West Merl-
den, Conn.

8,039.—HANDLE SOCEET8.—R. H. Burr,West Meriden,Ct.

8,040.—GRAVE COVERINGR.—I. G. Lunday €t @t , Hickory
Flat, Ala.

8,041.—LAMP BRACKET.—F. K. Seidensticker, West Mee-
iden,Conn.

8,2 & 8,043.—CHANDELIKRs.—F.
Meriden, Conn.

8,4.—Co0E STOVE.—G. .A. Wells, Troy,

K. seidensticker, West

N. Y.

TRADE MARKS REGISTERED.
2,197.—CI1GARS.—Ch. H. Brenaman & Co., Baltimore,Md
2,198.—TEA.—R. Cunningham, San Francisco, Cal.
2,199.—C1GAR8,—Feldman et al., Allentown, Pa.
2,200.—WHISKIES.—O. Jackson & Brother, N. Y. city.
2201.—CIGARS.—M. Stuchelberg & Co., New York city .
2,202 & 2,203.—TEAS8.—Williams & Co., San Francisco.Cal.
2,204.—COTTON CARBIMERES.—BIliss et al., N. Y. cit) .
2,25.—C16AR8.—F . Dittmer, Detroit, Mich.
2,206.—STARCH.—C. Gilbert, Buffalo, N. Y.
2,207.—BITTERS.—Schmidlapp & Co., Cincinnati, Ohfo.
2,208.—C1caRrs.—Seldenberg & Co., Key West, Fla.
2,209,—C1aARS, ETC.—Consol. Tobacco Co., Gilroy, Cal.
2,210.—SILVER PLATED GooDs.—J . W .Tufts,Medford,Ms.
2,211.—WIRE Goops.—J.H. & N. A, Willlame, Ut{ca,N.Y.
2,212. —MEpICINE.—J. E. Woodward, Boston, Mass.

SCHEDULE OF PATENT FEESR,
On each Caveat..
On each Trade mark

On filing each application for a Patent (17 years). ...813
On {ssuing each original Patent...........cccoeeuveens 820
On appeal to Examiners-in-Chief..............cooeeee $10

On appeal to Commissioner of Patents..
On application for Reissue

On filing & Disclalmer.........cccvviiieiniiiiieniinnnns

On an application for Design (3% years) .. 810
On application for Design (7 years)..... ...813
On application for Design (14 years).... ............. 830

CANADIAN PATENTS.

L1sT OF PATENTS GRANTED IN CANADA,
JANUARY 28 to FEBRVARY 3, 1874,

4,827.—H. Folliott, Temperanceville, York county, Ont.,
and J. W. Folliott, Bolsover, Victoria county, Ont.,
Extension of No. 218, on *‘Folliott’s Self-Adjusrting
Roller.’”* Jan. 23, 1875.

4,32%8.—J. Lewis, Manchester, Lancashire county, Kng.
Improvements on water meters, aud which improve-
ments are also applicable to water motors, called
ssLewls' Water Meter and Water Motor.'" Jan. %,
187%5.

4,829.—Wm. [. Doremus, New York city, T. S. lm-
provements on oscillating spring chairs, called **Dore.
mus’ Oacillating Spring Chair.’* .Jan. 29, 1875,

4,820.—1. Kinney, London, Middlesex county, Ont. Im-
provements on lock and key guards, called ‘‘Kinney’s
Lock and Key Guard.’’ .Jan, 29, 1875,

4,881.—G. Boivin, Montreal. Improwmeuts in cutting
material for boot or shoe stiffeners, called ‘‘Renfort
Boivin.'' Jan. %9, 1875.

4,332.—L. Kimball, Jr., Bolton, Vt., U. S. Improve-
ments in the form of trays for chopping meat and other
substanceg, called ‘‘Kimball’s Chopping Tray.'* Jan,
29, 1875,

4.833.—LeRoy Satterlee, Rochenter, Monroe county, N.
‘Y., U. $.—Improvements on heating apparatus, called

« Satterlee's Improved Heating Apparatus.’” .Jan. 30,
1875.
4,384.—C. B. Sheldon, New York city, N. Y., U. 8. Iw-

provements on furniture casters, called ‘‘Sheldon’s
Perfected Caster.’’ Jan. 30, 1875.

4,385.—H. P. Garland and A. J. Gove, San Trancisco,
San Francisco county, Cal., L. 8. Improvements ou
sewing machines for sewing sacks or hags, carpets,etc.
called **Garland and Gove's Bag-Sewing Machine."
Jan. 80, 1875.

4,83%6.—F. Proudfoot, Toronto city, Ont. Improves
ments on drum heaters, called *‘Proudfoot’s Radiating
Drum Heater.” Jan. 80, 1875.

4,837.—G. B. Tinker, Beebe Plain, Stanstead county, P.
Q. Assignee, E. N. Bacon, Chelsea, Orange county,
Vt., U. 8. Improvements on 0x- -bow fasteners and
guards, called *‘Bacon’s Ox-Bow Fastener and Guard."'
Feb. 1, 1875,

4,338.—D. C. Morency, Lévis, P. Q. Une machine pour
fournir un courant d‘slr continu, dit ‘*Machine Soup-
plante de Morency."” A machine to provide a constant
current of air. Feb. 1, 1875,

4,339.—G. McEwan and C. O. Gibson, Rock Island, Stan-
stead county, P. Q. Assignee, G. Bachelder; of same
place. lmprovements on milk pans, called ‘*MeEv.an
+nd Gibson’s Milk Pan."’ Feb. 1,1875.
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4,340.—C. Schaal, Brooklyn, N. Y., C. S.,and C. Baner,
NXew York city, N. Y., U. S. Improvements on ice-
breaking boats, called ** Schaal's Improved Ice-Break-
ing Boat.”’ Feb. 1, 1875.

4,841.—I. C. Williams, Richmond, Henrico county, Va.
Improvements on processes of preparing plug tobacco,
called ** Williams® Process of Preparing Plug Chewing
Tobacco.*’ Feb. 2,1875.

4,32.—C. B. Sheldon, New York city, N. Y., C. 8. Im-
provements on packages for butter, called ‘‘Sheldon’s
Improved Metallic Butter Package.”” Feb. 2, 1875,

4,843.—I. C. Willilams, Richmond, Henrico county, Va.

Improvements on Plug Tobacco, called *‘Williams'
Universal Tobacco.’* Feb. 2, 1875.

4,34.—E. E. Fitz, St. John, N. B. Improvements on
method of mounting and operating globes, called
‘“Fitz's Method of Mounting and Operating Globes.”
Feb. 2.1875.

4,345.—W. I. Doremus. New York city, N. Y, U.S.
Improvements on oscillating spring chair, called ‘*Do-
remus’ Oscillating Spring Chair.” TFeb. 2, 1875.

4.846.—E. F. Lane, Swanzey, Cheshire county, N. H., U.
S. Improvements on game apparatus, called ‘‘Lane’s
Lightning Dart Wheel Game.’’ Feb.2, 1875.

4,347.—W. 8. Shipe, Minerva, Stark County, O., U. 8.
Improvements onplane guldes, called ‘‘Shipe's Plane
Guide.’” Feb. 2, 18%5.

14,318.—W". H. Farris, Cairo, Alexander county, 1ll., U.
S. Improvements in water circulating and steam gen-
erating side or basket grate bars, fire fronts, and rear
arch bars; and the combination therewith, and with
circulating grate bars not having side or basketbars,of
pipes and valves for applying the same; applicable to
locomotive, river, and other horizontal or box hoilers,
¢alled *‘Farris’ Improved Water Circulation and Steam
Generating Grate.'’ TFeh. 2, 1R75,

,319.—C. Levey and Wm. Myles, Toronto city, Ont.
Method of locking and unlocking nuts,called ‘‘Levey
und Myles’ Improvements in Locking and Unlocking
Nurs and Washers.” Feb. 2, 1875.

1,850.—P. Willilams, Toronto city, Ont. Improvements
on a machine for cleaning fruits, called ** Willlams’
Champion Fruit Dresser.”” Feb. 2, 1875,

4,351.—S. M. Hibbard, Geneva Lake, Walworth county,
Wis., U. S. TImprovements on feather dusters, called
*‘Hibhard's Improved Feather Dusters.” Feb. 2, 1875.

4,352, —J. Haggert, Brampton, Peel county, Ont., and D.
Brown, Township Garofroxa, Wellington county, Ont.
Improvements on the grain separator of threshing ma-
chines, called ‘‘Haggert's Patent Dustless and Grain
Naving Scparator.” Feb. 2, 1875

4,353.—W. A. Arnold, Montague, Muskegon county,
Mich,, U. 8. Improvement: on combined ironing ta-
bles and clothes racks, called ‘*Arnold's Ironing Table
and Clothes Rack." Feb. 3,1875.

4,334.—D. F. Van Liew, Aurora, Kane county,Ill., U. S.
Improvements on grain doors for freight cars, called
‘*Van Liew’s GGrain Door for Freight Cars.” Febh. 3,
1875.

855.—R. D. Gulilford, St. Charles, Saginaw county,
Mich., U. S. Improvements on raftsman’s hoot calks,
called **Guilford's Boot Calks.’’ Feb. 3, 1875,

Advertisements.

Back Page = « = = = = $1.00 a line.
InsidePage= = = = = = 73 cents a line.
Engravings may head advertisements at the same rate
per line, by measurement, as the letter prese. Adver-
tisements must be received at publication office ar

early as Fridaymorning to appear in neaxt issue.

Fleetwood Scroll Saw,

For Amateurs, Artisans,
and all others doing fine saw-
e ing.  WIll saw 114 in. wood
and under rapidly.

For working out the Finest
Sorrento Ornaments
«Brackets, Plcture Frames
Delicate Monograms and
\ Inlaid Work in Wood,
Ivery, Bone, Shell, or
l)[em .

It has no eql}ml for Rap-
l‘({_lt)' and Precision ot

ork.
# Madein the yery best man-
= uer. Warranted Inall respects
™. as Represented.
23 No.1, with 3 doz. saws, $15.00
" No.2, * “ 10,00
2 Boring Attachments 5.50
S §@ Send for Circular and
> List of Designs for Parlor
4 Ornaments.
TRUMP BROS,,
Manufacturers,
Wilmington, Del.
Geo, A, Sawyer's Book on
Sernll Sawing and Wood carv-
ing. Beautifully Printed and
Illustrated. ce $1.50.

EARLY 1,000 IN USE — BU¥FALO PONY

PLANERS. Will earn itself and &ay expenses of
running in eight days. Price from 100 and upwards
each. Also, small Pony Planers and Matchers, and Plan-
{ing Machine Knives. Recommended as superiorand extra
in quality. Circulars free. GEO. PARR, Manufacturex
of Mechanic's Tools and Light Machinery Buffalo, N.Y.

Seeds and Bulbs.

LLUSTRATED SPRING CATALOGUE

FOR 1875
NOW READY
sent,with a specimen copyof The American Garden,
a new Illustrated .Journal of Garden Art, edited by
James Hogg, on receipt of ten cents.
BEACH, SON & CO., Seedsmen
76 Fulton St., Brooklyn, N. Y

| BEAUTIFUL DECALCOMANIA
or Transfer Pictures, with full instructions and 24 pg.
|catalogue, sent post-paid for 10 cents. 100 for 50 ets
They are Heads, Landseapes, Flowers,Autwnn Leay
! Animals, Birds, [nsects, Grotesque and Comic Figures,
|&e. They ean be easily ed to any article so
|ns to imitate the most ul painting, Al b
heautitul Gem Chromos for 10 cents, 50 for H0cents, Agents
wanted. Address J. L. PATTEN & CO., 71 Pine St,, New York,

OTIS’ SAFETY HOIBTING
Machinery.
No. 348 BROADWAY, NEW YORK.
A WEEK to Male aga kemale Agenus, in their
locality. Costs NOTHING to try it. Particula. s

OTIS, BROS. & CO
$77 FREE. P. 0. VICKERY & CO., Augusta, Me

" TH

Shapley Engine,

Bestand cheapest.Compact,
Simple, Durable, %co—
nomical. Warranted first
class in every respect. Send
i’m-1 Catalogue with testimo-
nials,

_

Iron and Wood Work-
ing Muchinery, New and
S%cond-han .

ULLY & WILDE
20 Platt St., N. Y,

Kinsley’s Lumber Surveying.

SELF-INSTRUCTOR ON LUMBER SURVEYING,
for the Use of Lumber Manufacturers, Surveyors, and

Teachers. By Charles Kinsley actial Surve‘yor,
12mo ...82.00

THE ARCHITECT'S AND BUILDER'S POCKET
COMPANION AND PRICE BOOK: Consisting of a
Short but Comprehensive Epitome of Decimals, Duo-
decimals, Geometry, and Mensuration; with Tables of
U. S Measures, Sizes, Weights, Strengths, etc., of
Iron, Wood, Stene, and variousother Materials, Quan-
tities of Materials in Given Sizes, and Dimen :ions of
‘Wood, Brick, and Stone; and a full and complete Bill
of Prices for Carpenter’s Work; also, Rules for Com-

uting and Valuing Brick and Stone

vork, Painting, Plastering, etc. Iy
Architect. Illustrated.
form

Brick Work.
Frank W. Vo;g)des.
¥ull bound in pocket-book

The above, or any of my Books, sent by mail, free
of postage,at the publication prices.
My new and enlarged Catalogue of PRACTICAL AND
SCIENTIFIC BOOKS—96 pages. 8vo.—sent free to any one
who will furnish his address.

HENRY CAREY BAIRD,
INDUSTRIAL PUBLISHER,
406 WALNUT STREET, Philadelphia, Pa.

& Match

Moulding, Re-sawing and Tenoning Machines.

Saws and General Wood-Working Machinery.

JOHN B. SCHENCK'S SONS% atteawan, N. Y.
Send for Catalogue. 118 Liberty St., N.Y.City

9
Cro

PATENT
Planing & Matc

and Molding Machines, Gray and Wood's Planers, Self-

ofling Saw Arbors, and other wood-working machinery.

S. A. WOOD'S MACHINE CO., ; 91 Liberty St., N. Y.
Send for Circulars, etc. 67 Sudbury St., Boston.

TRADE ENGINE,

—0

Noiseless in operation—Perfect
in workmanship—all light parts
of Cast Steel.

Every Engine indicated, and
valve corrected to give the high-
est attainable results.

‘Warran superior to any
semi - portable ngine in the

market.

Send for Price List and Cir-
cular.
HERrRMAN & HERCHEL

RODE M’F’G. Co.,

) - S o Dayton, Ohio.
815 TO 325 PER

DAY!
Local Agents wanted to sell Bickford’s Celebrated
Automatic Family Knitting Machines.
Extraordinary inducements offered to first-class GENE-
RAL AGENTS. For circular and full artlculars& address

BICKFORD ENITTING MACHINE M'F°G CO,
ole Manufacturers, Brattleboro, Vt.
L4
G\ Model Engines.
G)&_ _ l el Complete sets of
==L Castin

S
> for making small
Moael Steam kngines 1} in. bore, 8 in. stroke, price $4;
ditto 2 in. bore, 4 in, stroke, price $10, same style as cut.

Catalogue of Small Tools and Materials free.
GOODNOW & WIGHTMAN, 23 Cornhill, Boston, Mass.

Ladies at Home

And Men who have other business, wanted as agents.
Novel glans. pleasant work, Goop PAY. Send 3-cent
stamp for particulars, THE GRAPRIO COMPANY, 3941
Park Place, New York.

‘THE ECLIPSE

:ombines more good points than
any other

WATER WHEEL

IN THE MARKET.

. Illustrated catalogues free.

i STILWELL & BIERCE

| g MF'G CO.,
DAYTON, OHIO.

i

HEATER & FILTER

‘Stillwell’'s Patents)
PREVENTS SCALE,
SAVES FUEL,

INDISPENSABLE
TO AN
Economical Use of Steam.

Illustrated pamphlet free.

STILWELL & BIERCE
M’F'G CO.,
DAYTON, OHIO.

LUDLOW VALVES,

FRED. STONE & CO.. 3 Park Place, New York.
THE JOHN HARDICK

NIAGARA STEAM PUMP,

93 to 91 Pear! St., Brooklyn, N.Y.
Manufactured solely oy

Hubbard & Aller.

ENGINES AND BOILERS,
Pulleys,Bhafting and Hangers
a Specialty.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

HANGERS, PVLLEYS, COUPLINGS, BELTING, &c
&c. Send for Illustrated éamlogue and Price List.

GEORGE PLACE & CO.,
121 Chamber & 103 Reade Sts., N. Y. City

( } LASS MOULDS, for Fruit Jars, Lamps,

Bottles, Ink Stands,etc., made by H. BROOKE

15 years Cor. WHITE and CENTRE STs., N. Y. For any
thing new in glass, you will require a mould ondleg.

PARTICULAR® ATTENTION paid to MOULDS for

I NTORS. Send model or drawing ; inclose stamp.

THE CATECHISM OF THE

LOCOMOTIVE

BY M. N. FORNEY, Mechanical Engineer,

I8 now ready in book form : price $2.50, postage paid.
It is an elementary treatise on the locomotive engine,
arranged in the form of question and answer and Eun-
tended for locomotive runners, firemen, mechanics, and
others who want to acquire a knowledge of the theory,
construction, and operation of American locomotive en-
gines, Asitisintended for a very large class of readers,
some of whom have not had many early advantages of edu-
cation .and for others who are entirely ignorant of the con-
struction of locomotives, it has been written so that any
one, without either scientific training or practical knew-
ledge of the steam engine, can understand it. It contains
625 pages, 7x4}; inches; 18 fllustrated with 250 engravings;
is prlntet'l in large type, and treats of the following sub-
ects: I, The Steam Engine; II, The Forces of AE‘ and

team; 11I, Work Enerﬁ', and the Mechanical Equiva-
lent of Heat; LV, The siide Valve; V, The Exoansion of
Steam; VI, General Description of a Locomotive Engine;
VII, The Locomotive Boller; VIII, The Boller A ttach-
ments; IX, The Throttle Valve and Steam Pipes; X, The
C{unders. Piston, Guide-Reds and Connecting Rods; X1,
Th §III, Adhe-~

e Valve Gear; XII, The Running Gear;

sion and Traction; XIV, Internal Disturbing Forces in
he Locomotive; XV, Miscellaneous: . Screw-
Threads, Bolts, and Nuts: XVII, Tenders; XVII1, Fric-
tion and Lubrication; XIX, Combustion; XX, The Re-
sistance of Trains; XXI, Proportions of Locomotives;
XXII, Different Kinds of Locomotives; XXIII, Con-
tinuous Train Brakes; XXIV, Performance and Cost of
Operatlng Locomotivés; XXV, Water Tanks and Turn-
Tables; XX VI, Inspection of Locomotives; XXVII, Run-
nineg Tocomotives; XXVIII, Accidents to Locomotives;
tXXIX,Accidentsand Injuries toPersons; X X X, Respon-
sibility and Qualifications of Locomotive Runners; List
of Books for Mechanics, Locomotive Runners, Firemen,
&c. The book also contains sixteen full page plates of
locomotives, accurately engraved to a scale of ¥ in.=1
foot, and made from correct drawings furnished by the
builders,

We believe we are justifiea in saying that there is no
popular treatise on the locomotive in the Englishlan-
guage which gives so clear, simple, and complete a ae-
scription of the construction and working of the locomo-
tive engine, and no work of any kind, however extensive,
which gives sofull an account of modern American prac-
tice in locomotdve construction. and of the latest scien-
tific principles which have application to the operation
of the locomotive, especially those relating to combus-
tion, heat, etc., all of which the author has endeavored
to make plain to those who have not even the rudiments
of a scientific eaucation.

Price %2.30, postaxe paid.

The money must accompany the order, and can be sent
safely in a letter, IF THE LETTER Bk REGISTERED. The
cost of registering (whichcan he done at any post oftice)
is 8 cents.

Address,
THE RAILROAD GAZETTE,
73 Broadway, New York.

Universal Hand Planing Machine,
Attachable to any viso or to Lench, with stand and
chuck. Toolhasupand down feed, and reversible
self-cross feed. Labor-saving invention, quickly
#saves its costin hands of all metal-working me.

chanics, Address for catalogue, Jacor E. Svre,

TERLIN, Manufacturer, 60 Duupe St., New York.

GEO. W. READ & CO.,

STEAM BAND SAW
AND VENEER-CUTFTING MILL,
186 to 200 LEWIS ST., foot 5th & 6th Sts., E. R.,, N.Y
Always on hand, FULL STOCK of SEASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS,
The LARGEST STOCK ! The GREATEST
VARIETY ! The Lowest Prices!

g‘ Enclose Stamp for Catalogue and Price-List.
rders by mail promptly and faithfully executed.

AGENTS WANTED.

Men or women. $34 a week. Proof
B furnished. Business pleasantand honor-
g, able with no risks. A 16 page circular
andValuable Samoles free. 43~ A postal-
card on which t» send your address
Z7 costs but ope cent  Write at once to
F. M. Ré.ED. 8TH ST., NEW YORK.

E. M. MAYO’S PATENT BOLT CUTTER.
g2~ Send for Illustrated Circular, Cincinnati, Ohio.

THE
AMERICAN EDUCATIONAL CYCLOPXEDIA,

A REFERENCE BOOK FOR ALL MATTERS OF EDUCATION
IN THE UNITED STATES AND IN THE WORLD.

1t {8 valuable for Teachers, School Oflicers, Clergy-
men, Lawyers, Editors, Politicians, and Parents
withchildren to educate. ’It is endorsea by the highest
authorities in the land, among which are 47 out of the 48

tate and Territorial Superintendents. It contains 300
Bp., bound in cloth, ¥2; in manilla covers, §1.50. Sent

v mail prepaid. J. W. SCHERMER{IORN & CO., Pub-
Iishers, 14 Bond Street, New York.

BEAUTIFUL

EVER-BLOOMING ROSES,

STRONG POT PLANTS, sent safely by mail, Port Paid,
L) Five Splendid Varieties §1.00; 12 do. #2.00. Elegant
Descriptive Catalogune FREE,
THE DINGEE & CONARD CO., Rose Growers,
‘W EST GROVE, Chester Co., Pa.

EMPLOYMENT.

I want 1,000 agents to canvass for the COM PLETE
HERBALIST,and THE GROWING WORLD. I willgivesuch
terms and furnish such advertising facilities that no man
need make less than $200 per month and all expenses—no
matter whether he ever canyassed before or not. Address
br. O. PHELPS BROWN, No. 21 Grand Street, Jersey
Cltﬂ, N. J., and full particulars will he sent by return
mall.

ORIGINAL
Skinner Porta-
ble Engine.

No Short-Lived,
I7¥rlght Bofler,but
a Thoroughly Built
Engine, with Hori-
zontal Boiler. All
¥ans of Boilerper-
ectly access{ble.
The mostcomplete
Engine in the mar
ket having many
features found in
no other Engine.
Newly %’d greatly

1rréprov .

.. Send for Circu-
ar to

¢ L.G. SKINNER,

ol Bulilder,

- Erie, Pa.

MAGNETS—Permanent Steel Magnets

of any form or gize, made to order by F. C. BEACH

CO,, %3 Broadway, New York. Makers of the cele-
brated Tom Thumb and Minfature Telegraph Instru-
ments.

THE LEHIGH VALLEY

> Bmery Wheel Co,

WEISSPORT, PA.,
Manufacturers of
Emery Wheels under a
new patent.

Send for circular.

Yoarly to Agents. 84 new articles sna
tha best Family Paper in America, with

e $6 Choemn Famlly 3 i, 300 Ir'way, K- 1.
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The Bigelow Engine,

The Cheapestjand Best Portable Engine {n the Market.

Price at Works.

-~
[l

H. B. BIGELOW & CO.,
New Haven, Conn
CORN HUSKER—50 BUSHELS PER HOUR.
$. C HILLS, 51 Courtlandt St, New York.

Barnes’ Foote-power Scroll
Saws and Lathe.
THOUSANDSNOWUSING THEM.

MaNY who read this are wastmg
time and money that could be save
with these machines. Many are mak-
{ng, by using them, from 835.00 to
8%1..’;0 perday. Say what paper this
is {n, and address, with stamp,for full
description, W.F. & J. BARNEN,

Rockfor&, ‘Winnebago Co., [1].
Box '2044.

S
)
BY MAIL,

Our new Seed Camlog]ue,with a revised
and enlarged List of Noveltiex and Spe-
cialties, 18 ready_ for distribution, and
will be sent to all who apply, enclosing
stamp for postage. . H, LEX

& CO0., 189 &£ 191 Water St.. N.Y o

STEEL STAMPS

.
List and Samples free. E. M. DouGLASR, Brattleboro®,Vt.

REESE'S ADJUSTABLE STENCIL LETTERS

EVICE, BY WHICH ANY NAME OR ADDRESS
can be formed in 8 moment, and be as readily distributed.

For salc byHardware Dealers and Stationers. Send for Circulars.
B. E. HALE & CO., 56 and 58 Park Place, New Yorb_

" To Electro-Platers.

ATTERIES, CHEMICALS, AND MATERIALS,
in sets or single, with books of instruction, manu-
factured and sold g THOMAS HALL, Manufacturing
Electrician, 19 Bromfield Street, Boston, Mass. Illustra~

ted camlqgue}ent_ t_xjee on apmlcatign. o .
DIES For cutting business
Stencils, all sizes. Also
complete OUTFITB for Clothing Sten-

cils and Key Checks, with which young men aremaking
from §5 to 520 3 day. Send for Catalogue and samples 10
8. M. SPENCER, 11'4'77}A1an0ver St., Boston, Mass,

BLAKE' sream PUMPS

FOREVERY POSSKIBLE DUTY

SE0.F.BLAKE MFG CO.79&81 LIBERTYSTNY

CAUSEWAY & FRIEND STS.BOSTON.
50 CANALST.CHICACGO.
STHO FOR LU STRATED CATALD GO,

SHINGLE & BARREL MACHINERY
HEADING AN

EVART'S IMP, D SHINGLE SAW
STAVE CUTTERS, JOINTERS, EQUALIZERS, AND
HEADING TURNERS.

BAILEY GAUGE LATHE—For turning all kinds han-~
dles and Cabinet work. Simplest and best in use. We
mnnutacturetn fulll_g Egm o&WooAifl ({lrl:ad Iron Working
Machinery, Steam Engines, &c, 88

T B "RBAILEY & VAIL, Lockport, N. Y

Freeto Sei{ving Machine Asggnts

a week and expenses to all. Articies
new smg}e as flour. Sampies free. C. M
LININGTON & BRO., N. Y. or Chicago.

The Wilson Reflector—An Illustrated Ma
chine Journal, published monthly, devoted to the interest
of Sewing Machines, and everything manufactured by
Sewing Machines, Literature and General News, Eight
pages and {ortlv) columns of choice miscellany and reading
matter, WILSON SEWING MACHINE CO.,PUBLISHERS.
Subscription price FIFTEEN CENTS per_annum, with an
elegant chromo free, postage prepald. FREE TO AGENTS
and DEALERS in SEWING MACHINES and ATTACHMENTS,
Address, WILSON'S REFLECTOR,
- CLEVELAND OEIO U.S.A.
NEW & SECOND-HAND.
Send for Circular. CHAS.PLACE
9 & CO.. 18 Reade St., New York.
26 PEMBERTON 8Q., Boston,Mass.
New Variety
Moulding Machine,
Containing all the Excellences of the old
G ar Machine and new and valuable improvements,
At Prices that Defy Competition.
2% 8end for Prices and Descriptive Circular.
For the Best and Chea
S gq T it Bt
DROP PRESSES. Mipprerown, Cosw -
605890
o)
FORTUNE For ALL in the Rubber Stam
Bubiness. Address DORMAN'
STENCIL AND STAMP WORKS, Baltimore, Md.
[T1[1T T WROUGHT
Da iNnON
: ) - d
rAmSs KGIENERS
THE Union Iron Mills, Pittsburgh, Pa.
The attention of Engineer and Architects is called

to our improved Wrought-Iron Beams and Girders (pat-
tented), in which the compound welds between the stem
and flanges, whichhave proved so objectionable in the old
mode of manufacturing, are entirely avoided. We are pre-
pared to furnish all sizes at terms as favorable as can be
obtained elsewhere. For descriptive lithograph address
Carnegie, Kloman & Co., Un{on Iron Mills, Pittsburgh.Pa

Niagara Steam Pump.
CHAS, B. BARDICK,

23 Adams St., Brooklyn,N, Y

iW & IMPROVED PATTERNS.—MACHINISTS'

TOOLS—all sizes—at low prices.
E. GOULD, 97 t0113 N.J.R. R. Ave,, Newark, N.J

ORTABLE STEAM ENGINES, COMBIN
ing the maximum of eficiency, durability and econ
omy, with the minimum of weight and price. They are

widely and favorably known, more than 1.6%0 be in
use. “All warranted satisfactory or no sale. escriptive

circulars sent on agpllcntlon. Address
THE J. C. HOADLEY CO., Lawrence, Mass,
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Advertisements,

1.00 a line,
5 cents a line.

Back Page « = = = - -
Inside Page = = = = =
Engravings may head advertisements at the same rate
perline, by measurement, as the letter press. Ad-
vertisements must be received at publication office as
early as Friday morning to appear in next issue.

ASBESTOS MATERIALS

ROOFING, SHEATHING, BOILER FELTING, PAINTS (all colors), ROOFING PAINT.
CEMENTS,&c., prepared ready for use. Send for Pamphlets, Price-Lists, &c. Liberal inducements to dealers.

g CAUTION.—The public are hereby cautioned against purchasing or using any mate*alsfor the above or
8lmilar purposes, purporting to contain ASBESTOS, unless they bear our name and datesqf patents.

Patentee and Sole Manufacturer,
ESTABLISHED 1858,

{H. W. JOHNS, 87 Maiden Lane, N. Y.

ANTED—AnN experienced mechanic to take
charge of the Foundry and Machine Works of the
Newecastle Manufacturing Company. Must be competent
to construct Vertical and Horizontal Steam Engines; a
good draughtsman, and thoroughly conve reant with ma-
chinery, especially for Rolling Mills and Blast Furnaces.
None need apply who cannot bring first-class recom-
mendations. Address NEWCASTLE MANUFACTUR-
ING COMPANY, Newcastle, Lawrence Co., Pa.

HOUGHTON'S AUTOMATIC HOUSE PUMP,
Operated by the surplus heat of the cooking fire, draws
water from the well or cistern and forces it to the tank at
the top of the house, without attencion or expense. Skill-
ful mechanics wanted to make and introduce them in va-
rious partsof the country. For description and particu-
lars, address (with stamip) CHARLES HOUGHTON, 40
Water Street, Boston, Mass.

ELLS’ EVERY MAN HIS OWN LAWYER

AND BUSINESS FORM BOOK. By JounN G.
WELLS. A Complete Guide inall Mattersof Law
and Business Negotiations, OR EVERY
STATE IN THE UNION, With full Instructions
for Proceeding Without Legal Assistance in Suits and
Business Transactions of every description. Containing:

Legal Forms of Deeds, Mortgages. Leases, Afidavits,
Depositions, Bonds, Orders, Contracts Powers of Attor-
ney, Certiticates of Citizenship, Agreements, Assign-
ments, Awards,Declarations,Demands, Letters of Credit,
Arbitration, Partnership, Releases, whis Codicils, Sub-
missions, Land_Jointures, Tenants’ and Landlords' Re-
ceipts, Public Lands, Land Warrants, Composition with
Creditors, Oaths, Satisfaction of Mortgages, Pre-emption
Laws, Marriage and Divorce, Patent Laws, with full fn-
structions to Inventors; Pension Laws, with full Instruc-
tions to enable the discharged soldier or sailor to procure
hack pay, pensions, bounties, and all war claims; the
Laws of the Different States concerning Property Exempt
from Execution. Collection of Debts, Mechanics' Liens,
Contracts, Limitation of Actions, U’sury. Qualifications
of Voters, Licenses to Sell Goods, etc. Also, containing
the Internal Revenue Laws, Stamp Duties, Post-Office
and Custom-House Regulations. Constitution of the
United States, with Amendments, the whole action of the
Government in Relation to Reconstruction and the
Freedman, Seals of the Different States, with descrip-
tions, etc.

There i8 no class o f the community, male or female, who
have, or expect to have any property, or who have an
rights or privileges which rcquire protection, who will
not be greatly benefited and advantaged by the possession
of the book. It will save them money, save them trouble,
save them time, save them litigation and lawyers’ fees,
and give them information which nobody can afford to
be without.

The Work embraces 650 large 12mo. pages,and is printed

on fine paper, handsomely bouad.
ce, Cabinet Library Binding............ $2.25
Sent post-paid on receint of price.
Address N G. WELLS

OH
No.27 Clinton Place, New York.

[T PAYST IT PAYS!

WHAT PAYS?
Read ¢ See

Every business man admits the necessity of advertising.
All who have tried it know the advantages and profit of
80 doing. But it is notall who advertise that do it advan-
tageously,and {n the most effective manner, to derive the
greatest benefit for their money. Asarule, itisthebest
econorty to advertise what one has to sell or wishes to
purchase, in papers having the largest circulation among
that class of persons likely to be interested in the article.
Parties having Manufacturing Establishments to sell or
lease, or who wish Estimates made for Constructing
Bridges, Dams, Iron Buildings, Furnaces, Heating. Appa-
ratug, Steam Engines, Boilers, Wood and Iron Working
Machinery, Agricultural Implements, or Contracts for
Engineering Works of all kinds, will find that it pays to
advertise in the SCIENTIFIC AMERICAN.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be over-estimated. It goes into all
the machine and workshops in the country, and is taken
at the principal libraries and reading rooms in the United
States and Europe.

A business man wants something more than tosee his
advertisement in a printed newspaper. He wants circula-
tion. If it is worth 25 cents ver line to advertise in a pa-
per of three thousand circulation, it is worth $3.75 pe
line to advertise in one of forty-tlve thousand.

‘We invite the attention of those who wish tomake their
business known, to the annexed rates:

Back Page, - = ®1.00 a line
Inside Page, = =« = .75 a line
Business and Personal, 1.00 a line

Engravings may head advertisements at the samerate
per line, by measurement, as the letter press. Adver-
tisements must be received at the publication office as
early as Friday morning to appear in next issue.

If anything {8 wanted in the mechanical line, advertise
or it in the SCIENTIFIC AMERICAN.

If one has a patent or machinery to sell, advertise n the
SCTENTIFIC AMERICAN.

Address the publishers,

Munn & Co.,

37 Park Row, New York.
E COUNT'S PATENT LATHE DOGS,

EacH
I INSERTION.

hard times. Send for Illustrated List to
C. W
TR COVERING FOR BOILERS AND
ROOFS 18 the best in the market.
Co.

both Steel and Iron; Iron and Steel Clamps, Expand-
.LE COUNT
( PiPES saves Twenty per Cent in Fuel
Asbestos Felting

ing Mnnd\'elsé &c. d at wholesale prices during the
South Nc’)rwalk, Conn.

OUR FELT, CEMENT, AND PAINT FOR
316--322 Front St, N Y.

WeR,

ter Wheels in operation than
any other kind. 24 sizes
made, ranging from 5% to
96 inches diameter, under
heads from 1 to feet.
Successful for every pur-
pose. Largenew pam})hlet.
the filnest ever published
mh containing 160 pages an
§ over 30 flne {llustrations,
sent free to parties inter-
ested in water power.
JAMES EL & CO.
Springfield, Ohio, & 109 Lib-
erty St., New York City.

ANKRUPT’S SALE OF HORIZONTAL

and Vertical Steam Engines. Also new and second
haud Machinist’s Tools. Send for circular at
THE YALE IRON WORKS, New Haven, Conc,

TURBINE

N 3
gy Water Wheels
@ i L '
3 & 9 More than four times as
@) 3 many of James Leffel’s Im-

a proved Double Turbine Wa-

a (=}

‘3

TR TANITE i

{mery Wheels | A EmeryGiind

SRS A i L,
L el A1

REGULATORS GAGE COCKS.
MURRILL & KEIZER, 44 Holliday St., Balt.

Mill Furnishing Works

are the largest in the United States. They make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, I‘ulleye and Gearing, specially
adapted to flour mills. Send for catalogue.

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

C. HENRY HALL & CO.,20 Cortlandt St., N.Y.City.

THE PULSOMETER.

The simplest, most durable and eftective
STEAM PUMP now in use. Will pumpgritty
or muddy water without wear or injury to
its parts.

It cannot get out of order.

Branch Depots:
11 Pemberton Square, Boston, Mass,
1827 Market St., Philadelphia, Pa.
59 Wells St. Chicago. Ill.

- [ »

Exeelslo‘.Do Your Own Printing
Portable $9 Press for cards, labels, envelopes
N a - etc. Largersizes forlarge work.
™Business Men do their printing and
advertising, save money and increase
trade. Amateur Printing, delight
ful pastime for spare hours. BOYS
t‘ . have greatfuél a?idt make mox}cy ffnsl'l:

inting atprinting. Send twostampsfor fu
th mgs ca&logue presses type etc, to the Mfrs
T88S€” KELSEY & CO. Meriden, Conn.

Rope.

STEEL AND CHARCOAL
IRON

Of superior quality, suitable for
mining and hoisting purposes, in-
4 clined planes, transmission of
i power,etc. Also Galvanized Char-
4 coaland B B for Ships’ Rigging,

Suspension Bridges,Derrick Guys,
Ferry Ropes, &c.

A large stock constantly on hand,
from whichanydesiredlengthsare
cut.

JOHN W. MASON & CO.,
43 Broadway, New York.

Portland Cement,

From the best London Manufacturers. For sale b
AMES BRAND, 55 Cliff St., N. Y.
A Practical Treatise on Cement furnished for 25 cents.

DICK’S ENCYCLOPEDIA OF 6,422
RECEIPTS AND PROCESSES. Price §5." Sent
free of posm§e. Sypecimen Index mailed free.

DICK & FITZGERALD, Publishers, 18 Ann St., Y.N.

The Most Powerful, and the Only Tight

Shutting, Good Part Gate Turbine ever
BUY A made. Price of small wheels to suit

the times. Send address to
WAIN. A, M. SWAIN
: North Chelmstord, Mags.
NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

Saves ten to twenty per cent, CHALMERS SPENCE CO.,
toot E. 9th Street, N.Y.; 1202 N. 2nd St., St. Louis, Mo.

Working Models

And Experimental Machinerlg Metal or Wood, made to
order by J. F. WE. NER, 62 Center St., N.Y.

TING!
for all sizes of

This_important tool i{s designed to filll a want long felt b;
GAS FITTERS and
and cheaply. An apprentice boy, with one of these, can do more work than
two men with old appliances, under the old system.

CHASE’S

Pipe-Cutting and Threading

Machine.

STEAM AND
MACHINISTS, for cutting and threading pipes rapi dly

NO PIPE SPLIT-

NO BEVEL INSIDE OR OUT! 1tcuts threads and makes nipples

ipes, from ) to 2 inches.
than any machine made.

ples goes with the machine. 8

THE CHASE MANUFACTURING COMPANY,

Send for Circular.

For Sale by Morr:

and W. H.

Weighs only 1001bs. Stronger
A full set of collars and lengths for making nip-
Address

FRONT S1REET, NEW YORK.

120
is, Tasker & Co., Philadelphia, New York, and Boston.

Banks & Co-, 31 & 36 South Canal St., Chicago.

TANNATE OF SODA,
SCALE PREVENTIVE

Pays for itself tenfold in money saved. Applicable to
allboilers and all waters. We, without charge, estimate
hardness of water and fitness for boilers; analyze incrus-
tations, and give special suggestions for removing the
same in refractory cases. Agents in large cities. Send
for Book. JOS. G. ROGERS & CO., Madison, Ind.
MPORTANT FOR ALL LARGE CORPO-
RATIONS AND MANUFACTURING CONCERNS.—
uerk’s Watchman’s Time Detector, capable of
controlling, with the utmost accuracy, the motlon of a
watchman or g{t‘rolmm, a8 the same reaches different
stations of his t._Send for a Circular,
.E. BUERK, P. 0. Box 1,057, Boston, Mass,
. B.—Thisdetector is covered by two U. S. Patentas.
Parties using or selling these instruments without au-
thority from e will be dealt with according to law.

Corrugated Iron,

Iron Buildings, Roofs, Shutters, Doors, &c.
MOSELY [RON BRIDGE & ROOF CO.

Send for Circulars. Office 5 Dey St.. New York.

Address JOHN A, ROEBLING S 8ONS, Manufactur-
ers, Trenton, N. J., or 117 Liberty St., New York.
‘Wheels and kope for conveying power lun s distances.

Muon & Co.’s Patent Offices.
Established 1846,

The Oldest Agency for Soliciting Patents
in the United States.
TWENTY-EIGH1 11—453' EXPERIENCE.

MORE PATENTS have been secured through
this agency, at home and abroad, than through any other in

the world.
They employ as their assistants a corps of the most ex-

perienced men as examiners, specification writers, and
draftsmen that can be tound, many of whom have been se-
ected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have availed
themselves of Munn & Co.’s services in examining their in-
ventions, and procuring their patents.

MUNN & CO., in connection with the publication of the
SCIENTIFIO AMERICAN, continue to examine inventions,
confer with inventors, prepare drawings, specifications, and
assignments,attend to filing applications in the Patent Office
paying the government fees, and watch each case step by
step while pending before the examiner. This is done
through their branch office,corner F and Tth Streets, Wash-
ington. They also prepare and file caveats, procure design
patents, trademarks, and rei , attend to rejected cases
(prepared by the inventor or other attorneys), procure copy-
rights, attend to interferences  give written opinions on
matters of intringement, farnish copies of patents: in fact
attend to every branch of patent businass both in this and
in foreign countries.

Patents obtained in Canada, England, France, Belglum
Germany, Russia, Prussia, Spain, Portugal, the British
Colonies, and all other countries where patents are

nted.
A special notice is made in the SCIENTIFIO AMERICAN of

all inventions patented through this Agency, with the
name and resid of the patent Patents are often
sold, in partor whole, to persons attracted to the invention
by such notice.

A pamphlet 0£110 pages, containing the laws and full di-
rections for obtaining United States patents, also a circular
pertaining exclusively to Foreign Patents, stating cost for
each country, time granted, etc., sent free. Address

MUNN & CO.,
Publishers SCIENTIFIC AMERICAN,
37 Park Row,N. Y,

BRANCH Olg'xcn—(}orner F and 7th Streets
o, D. C.

Tmproved Foot Lathes.

AN Small Engine Lathes, Small Gear
Cutters, Hand Planers for metal, Ball
Turning Machines, Slide Rests, Foot
Scroll Saws for light and heavy
work,Small Power Scroll Saws, Foot
- Circular Saw Machines. The very
Many readers of this paper have one of them.
Catalogues free. N.H BALDWIN, Laconia, N H
Just the articles for Artisansor Amateurs.

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W. R, FRaANKLIN, V. P't. J. M. AiLxN, Pres't
J. B. Prexcw, Sea
HARTFORD, CONN.

EAGLE FOOT LATHES,

Small Engine Lathes, Hand Planers for
metal—Slide Rests, Circular and Foot
Scroll Saws—all of the neatest design and
superior finish. Our catalogue describes
every tool necessary to fit out the Artizan
ur Amateur, as well as the Boys for the

Helidays.
WM. L. CHASE & CO.,
95 & 97 Liberty St., New York_

\ * 3 Al
Todd & Rafferty Machine Co.
MANUFACTURERS OF

The celebrated Greene Variable Cut-Off Engine; Lowe 8
Patent Tubular and Flue Boilers; Plain Slide Valve Sta-
tionary, Hoisting, and Portable Engines. Boilers of all
kinds.  Steam Pumps, Mill Gearing, Shafting, &c., Silk,
Tow Oakum, Bagging, Rope, Flax,and Hemp Machinery,
Agents for the New Haven Manufacturing Co.’s Mac in-
ist’s Tools; for Judson's Governors and Stop-Valves;
Sturtevant Blowers; and Differential Pulley-Blocks,
S, 10 BARCLAY ST., EW  YORK

WORKS PATERSON. NEW JERSEY.

~PERFECT
NEWSPAPER FILE.

105

The Koch Patent File, for
magazines, and pamphlets, has been recently improved
and price reduced. Subscribers to the SCIENTIFIC AME-
RICAN can be supplied for the low price of $1.50 by mafil,
or $1.25 at the office of this paper. Heavy board sides;
inscription, ** SCIENTIFIC AMERICAN,’ ingilt. Ne-
cessary for every one who wishes to preserve the paper.

Addross MUNN & CO.,

reserving newspapers,

Publishers ¢ SCIENTIFIG AMERICAN.”

© 1875 SCIENTIFIC AMERICAN, INC

¢# T. V. Carpenter. Advemsii{gk»}{'gke’na Address
Box 713, New York city.

(d (d N
Machinists’ Tools.
EXTRA HEAVY AND IMPROVED PATTERNS.
LUCIUS W. POND, MANUFACTURER.
Worcester, Mass.

WAREROOMS 98 LIBERTY S1I., N. Y.
Lathes, Planers,Boring Mills, Drills.and Gear Cut-
ters a Specialty.

AMERICAN TWIST DRILL CO.,
‘Woonsocket,R. I., Manufacturers of
il Patent DIAMOND SoLID EMERY
78 WHEELS, EMERY WHEEL MACHINE-
RY, and AUTOMATIC KNIFE GRIND-
ERS. Medal and Diploma awarded
by American Institute, N. Y., 1870
an_d 1871, also by M.C. M.A.,Boston,

. = 184,
NEW YORK OFFICE. 15 New CHURCH STREET.

STANDARD BRICK MACHINE.

Made by A. M. & W. H. Wiles, Grassy Point, Rockland
Co., N. Y. The Original of all Brick Machines good for
anything. Send for Cuts and Price List of it, and all arti-
cles used for the manufacture of Brick.

BLAKES PATENT
Stone and Ore Breaker

Crushes all hard and brittle substances to
any required size. Also, any kind of
STONE for RoADS and for CONCRETE, &c.
Address BLAKE CRUSHER CO.,
New Haven, Conn.

A7 OOD-WORKING MACHINERY GEN-

erally, Specialties, Woodworth Planers and Rich-
ardson s Patent Improved Tenon Machines.
Central, corner Union St., Worcester, Mass.
WITHERBY RUGG & RICHARDSON,

ICHARDSON, MERIAM & CO.,

Manufacturers of the latest improved Patent Daniels’
and Woodworth Planing Machines Matching, Sash and
Molding, Tenoning, Mortising, Boring, Shaping, Vertical
and Circular Re-sawing Machines, Saw’MiIls, Saw Arbors,
Scroll Saws, Railway, Cut-off, and Rip-saw Machines,
Sgoke and Wood Turning Lathes, and various other kinds
of Wood-working Machinery. Catalogues and price lists
sent on application. Manufactory, Worcester,
‘Warehouse, 107 Liberty Street, New York.

Machinery o1 lmproved Styles formaki%gEsi

SHINGLES HEADING, AND STA
Sole makers of the well known IMPROVED LAwW’S PATENT'
SHINGLE AND HEADING SAWING MACHINE. For circulars

address TREVOR & CO., Lockport, N. Y.

Mass.
17

The Toll-Gate | o ven: 50 oryeets

J
tofind! Address withstamp, k. C. ABBEY, Buffalo, N.Y,

IRON PLANERS,

ENGINE LATHES, DRILLS,&c. Send for Price List.
NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

PATIENT

oL

D ROLLED
SHAFTING.

The fact that this dnarting has 5 per cent greaier
strength, a finer finish, and is truer to gage, than nnfv
other in use, renders it undoubtedly the most economical
We are also the sole manufacturers of the CELEBRATED
Covr1ans' PaT. COGPLING, and furnish Pulleys, Hangers
ete., of the most approved sglcs. Price 1list mailed on
application to JONES & LAUGHLINS,

Try Street, 2nd and 3rd Avenues, Pittsburgh, Pa
¥ Stocks of this Shafnu%in store and for sale by
FULLER, DANA, & FITZ, Boston, Mass.
GEO. PLACE & CO., 121 Chambers street, N. Y,
PIERCE & \\'}IALI}\'G Milwaukee, Wis.

IMPORTANT TO INVENTORS,

Having unsurpassed facilities for the manufacture and
introduction of meritorious inventions, we would arrange
with owners of well-secured inventions (of superior mer-
it only) for the manufacture and general introduction of
same. Address, with full explanation,

MANUFACTURER, Box B, Lawrence, Mass.

OF THE

SCIENTIFIC AMERICAN,
FOR 1875.
THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTIETH YEAR.

VOLUME XXXII.—_NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce thaton the second day of January,
1875, a new volume commenced. It will continue
to be the aim of the publishers to render the con-
teats of the new volume more attractive and use-
ful than any of its predecessors.

Tothe Meclanic and Manufacturer.

No person engaged in any of the mechanical pur-
suits should think of doing without the SCIENTIFIC
AMERICAN. Every number contains from six to ten
engravings of new machines and inventions which
cannot be found in any other publication.

The SCIENTIFIC AMERICAN is devoted to the
interests of Popular Science, the Mechanic Arts,
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursuits generally ; and it is val-
uable and instructive not only in the Workshop and
Manufactory, but also in the Household, the Li-
brary, and the Reading Room.

By the new law, the postage must be paid in
advance in New York, by the publishers; and the
subscriber then receives the paper by mail free of
charge.

TERMS.
One copy, one year (postage included). -...-$3.20
One copy, six months (postage included).... 1,60
One copy, three months (postageincluded).. 1,00
One copy of Scientific American for one
year, and one copy of engraving, “ Men
Of Progress”......ooovviiiiiiiiiiiiia
One copy of Scientific American for one
year, and one copy of ¢ Science Record”

Remit by postal order, draft, or express.

Address all letters and make all Post Office or-
ders and drafts payable to

MUNN & CO.,
37 PARK ROW, NEW YORK.
HE “ Scientific American” is printed with

CHAS ENEU JOH NSON & CO.’SINK. Tentb and
Lombard Sts., Pbiladelp hia and 59 Gold St., New York






